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Abstract 

Background: Cardiovascular diseases (CVD) such as ischaemic heart disease and 

cerebrovascular incidents cause up to 12% of the total deaths in all ages for both males 

and females, and one in four of all hospital admissions in Kenya. Further, risk factors 

for these diseases have increased by a third in the last ten years (2005-2016). The use 

of simple and efficient interventions such as CVD risk assessment and scoring tools is 

largely suboptimal in primary care settings. Current practice in the prevention and 

management of CVD risk in Kenyan primary care settings remain poorly characterised 

for clinicians, patients and policy makers. Therefore, the aim of this thesis was to 

examine the prevention and management of CVD risk in Kenyan primary care settings 

by proactively identifying and characterising important elements relevant to optimising 

practice in these settings. 

Objectives: 1) Assess the potential burden of CVD in the Kenyan population by 

modelling CVD risk and factors underpinning this burden; 2) Systematically synthesise 

evidence on the implementation of CVD risk assessment in primary care and how 

factors that influence implementation relate to and impact on Kenyan primary care 

settings; 3) Understand current practice by characterising the experiences of key 

stakeholders in the prevention and management of CVD risk in Kenyan primary care; 

and identifying factors influencing the adoption of recommended practices; 4) Explore 

the inaccessibility of essential CVD medicines in Kenyan primary care as a significant 

challenge in the assessment and management of CVD risk in these settings. 

Methodology: This thesis consists of an epidemiological study providing the most up-

to-date information on the potential burden of CVD in the Kenyan population, 

illustrating the importance of the growing burden and highlighting potential drivers of 

this burden (Chapter 3). It also includes a mixed-methods systematic review (Chapter 

4) that synthesises the evidence on the implementation of CVD risk assessment in 

primary care (as a means to address the burden identified in Chapter 3) and how factors 

that influence implementation relate to and impact on Kenyan or similar primary care 

settings. A qualitative study (Chapter 5) identifies key stakeholder practice experiences 

in CVD risk prevention and management in Kenyan primary care and the factors 

influencing the adoption of recommended practices. Lastly, a cross-sectional 

observational study of retrospective data, i.e. latest national essential medicine lists to 

compare the recommended levels of use of essential medicines to treat the leading 

causes of mortality in Eastern sub-Saharan Africa (CVD, TB and HIV/AIDs) (Chapter 

6). 

Results: 

Study 1: Using data from 1627 participants from the Kenya STEPwise survey carried 

out between April and June 2015 as part of the international WHO approach to 

surveillance of chronic disease risk factors, this study provided the most up-to-date 

information on the potential burden of CVD in the Kenyan population by modelling 
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CVD risk and factors underpinning this burden. This risk modelling was based on the 

updated CVD risk prediction model for Eastern sub-Saharan Africa which was 

developed by the WHO with the International Society of Hypertension (ISH). The 

median CVD risk score in the study sample was 3.0% (IQR 0.3, 46.2), and the majority 

(69.1% [95% CI 66.8-71.3]) of the subjects were grouped in the lowest CVD risk 

category (< 5% CVD risk). According to the national guidelines on CVD prevention 

and management, up to 11.9% of the study population (moderate, high and highest-risk 

categories) are eligible for both pharmacological and lifestyle interventions. Women 

recorded a higher mean CVD risk score than men: 5.0% (SD 5.5) vs. 4.6% (SD 4.7). 

This is in addition to more women (14%) than men (9%) in the study population having 

a CVD risk score of more than 10%.  The mean CVD risk scores differed significantly 

across socio-demographic and behavioural groups. The data for the subjects showed 

that their educational levels, marital statuses, ethnicities, their frequency of 

consumption of processed food that was high in sugar, the number of days on which 

they ate vegetables in a typical week, whether they had received lifestyle advice on 

reduction of their salt intake in the previous three years and the number of days in a 

typical week on which they undertook vigorous-intensity activities as part of their work 

were significantly associated with their CVD risk scores. Factors such as ethnicity, level 

of education, marital status, dietary practices and physical activity could be used to 

refine further the entry points for targeted CVD risk screening, prevention and 

management in Kenyan primary care settings. This study suggests that public primary 

care facilities are a critical entry point for targeted screening and the delivery of 

interventions aimed to prevent and manage CVD risk. This work will be submitted for 

peer review shortly.  

Study 2: A mixed methods systematic review was conducted in accordance with 

PRISMA guidelines to synthesise evidence on the implementation of CVD risk 

assessment in primary care and how factors influencing implementation relate and 

impact on Kenyan or similar primary care settings. An extensive search was conducted 

through seven electronic databases, hand-searching references, and in grey literature. 

The quality of studies was assessed through the MMAT tool, the critical appraisal 

checklist by NICE and the Axis tool, depending on the study design of the studies 

included; mixed-methods, qualitative and cross-sectional studies, respectively. Of the 

3010 studies screened, only 25 studies were included in the review. This review broadly 

conceptualises factors influencing implementation of CVD risk assessment as those 

relating to CVD risk scoring tools, users, clinical settings and the healthcare system. 

This review explains that the implementation of CVD risk assessment interventions is 

complex and is often affected by the interaction of the interventions with the real world: 

the users and the environment in which they are being used. Notably, this study 

illuminates a critical gap in CVD related implementation research from LMICs. This 

work is published in BMC Implementation Science. 

Study 3: This study qualitatively 1) examined current practice by understanding how 

prevention and management of CVD risk was experienced by clinicians, patients, and 
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policymakers in everyday clinical practice; and 2) identified contextual factors that 

influenced the adoption of recommended practice in Kenyan primary-care facilities. 

This involved conducting 560 hours of observations, 15 interviews with clinicians and 

policymakers, 30 exit interviews with patients and a documents analysis across seven 

healthcare facilities in Kilifi County, Kenya. The use of both thematic and framework 

analysis helped to 1) sufficiently identify a critical gap in knowledge and practice partly 

due to a lack of familiarity with clinical guidelines related to CVD risk and to better 

understand the use of clinical judgement in CVD risk assessment by clinicians in these 

facilities; 2) categorise factors that influence the adoption of recommended practice in 

CVD risk prevention and management in Kenyan primary care into three levels: micro 

(clinician and patient), meso (clinical setting and local government), and macro (global 

and national influences); and 3) explore the intricate relationships across these three 

levels. As such, findings from this study can be used to develop and support meaningful 

and pragmatic change in CVD prevention and management in these settings.  This work 

will be submitted for peer review shortly.  

Study 4: This study is follows on from one of the main findings of the qualitative study: 

inaccessibility of essential CVD medicines, which poses a significant challenge in the 

assessment and management of CVD risk in Kenyan primary care settings. By 

comparing the recommended level of use of 42 essential medicines extracted from nine 

National Essential Medicines Lists (NEMLs): CVD (n=29), HIV (n=8) and TB (n=5), 

this cross-sectional observational study of retrospective data confirmed the hypothesis 

that there is a disproportionate percentage difference in the recommended levels of use 

of essential medicines used in communicable diseases compared with those for NCDs 

in NEMLs. The findings from this study show that at level 1 (proxy for primary care), 

more essential medicines were recommended for HIV and TB treatment than for CVD 

risk prevention and management. A majority of the countries recommended the use of 

essential CVD medicines at level 2 (proxy for secondary care). Notably, Acetylsalicylic 

acid was commonly recommended in NEMLs for use at level 1, and Kenya was the 

only country in this study that did not recommend any essential CVD medicines for 

prescription at level 1. Instead, Kenya recommended use of essential CVD medicines 

at level 3 (proxy for tertiary care). This study contributes to a new dimension in the 

policy discourse on the availability and affordability of essential NCD medicines. 

Specifically, the study suggests a need to expand WHO’s access to drugs and medicine 

framework by highlighting the importance of harmonising across NEMLs the 

recommended levels of use for essential medicines. This work will be submitted for 

peer review shortly.  

 

Conclusions: This thesis provides new and urgently required evidence on the landscape 

of prevention and management of CVD risk in Kenyan primary care settings. It also 

adds up to date information on the potential burden of CVD in the Kenyan population, 

illustrating the importance of the growing burden and highlighting potential drivers of 

this burden. Specifically, it provides novel input to key questions of interest to policy 
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makers, the crucial ones being: (1) what percentage of the Kenyan population might be 

eligible for consideration of pharmacotherapy and lifestyle interventions to mitigate the 

risk of CVD; (2) what nuances inform current practice in the prevention and 

management of CVD risk in Kenyan primary-care settings; and (3) what might it take 

to scale up the recommended practice. It has also provided some insight into the future 

of research in this field by highlighting a need for high-quality implementation research 

on this topic within LMICs. Policymakers and practitioners may also use this thesis's 

methodology to plan future studies, and use its findings and recommendations 

judiciously to plan evidence-based strategies to improve practice. 
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Chapter 1. Overview and Structure of Thesis 

1.1 Overview and aim the thesis  

I aimed to examine the prevention and management of cardiovascular disease (CVD) 

risk in Kenyan primary care settings. 

1.2 Objectives 

The objectives of this thesis were: 

1. To describe the distribution of CVD risk in the Kenyan adult population and 

identify factors associated with the variation of CVD risk scores; 

2. To synthesise evidence on factors that influence the implementation of CVD 

risk assessment in primary care settings; 

3. To understand current practice in the prevention and management of CVD risk 

in Kenyan primary care by characterising the experiences of key stakeholders, 

and to identify contextual factors that influence the adoption of the 

recommended practice; and 

4. To determine current Essential Medicine Lists (EMLs) priorities in the region 

by comparing the recommended level of use for essential medicines that treat 

the leading causes of mortality in Eastern sub-Saharan Africa (CVD, 

tuberculosis (TB) and human immunodeficiency virus/acquired immune 

deficiency syndrome (HIV/AIDS) in the latest national essential medicines lists 

(NEMLs). 

1.3 Structure of thesis 

Figure 1 below shows an overview and the flow of the thesis. It includes an explanation 

of how knowledge gaps that are described in the background chapter (a review of 

existing literature) and findings that are discussed in other chapters (data-driven 

knowledge gaps) informed the four objectives of this thesis. These objectives, in turn, 

informed the empirical chapters of this thesis.  

  



 

 

 

Figure 1. Overview and flow of the thesis



 

 

 

Chapter 2: Background 

Chapter 2 forms the foundation of this thesis as I broadly examine, discuss and 

summarise the existing literature on the burden of CVD, its risk factors, strategies for 

the prevention and management of CVD risk and their implementation. This chapter 

highlights the epidemiology of CVD both globally and at the Kenyan national level. It 

also looks at the global and national policy responses to the CVD burden. It explores 

the use of evidence-based interventions, particularly CVD-risk scoring, to prevent and 

manage CVD risk in primary care settings. Notably, this chapter highlights that despite 

the commitment at a high political level to improve CVD outcomes globally by 2025, 

countries such as Kenya and many other low- to medium-income countries (LMICs) 

are off course to meet global action plan targets that have been set by the World Health 

Organisation (WHO). The chapter concludes with a rationale for the need to i) better 

understand the risk burden for CVD in the Kenyan population, and ii) synthesise 

evidence on the factors that influence the implementation of CVD risk assessment in 

primary care. 

Chapter 3: The distribution of CVD risk in the Kenyan population and factors 

associated with CVD risk score variation  

This chapter describes the distribution of CVD risk in the Kenyan adult population and 

identifies factors that are associated with the variation of CVD risk scores in this 

population. The updated risk prediction model for Eastern sub-Saharan Africa, which 

was developed by the WHO with the International Society of Hypertension (ISH), was 

used to calculate the population’s CVD risk scores (1). However, to enable this 

calculation, the basic risk score equation (BRSe) that was used in the WHO/ISH risk 

prediction model was first derived to calculate the risk probability for CVD. The 
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median CVD risk score in the study sample was 3.0% (IQR 0.3, 46.2), and the majority 

(69.1% [95% CI 66.8-71.3]) of the subjects were grouped in the lowest CVD risk 

category (< 5% CVD risk). According to the national guidelines on CVD prevention 

and management, up to 11.9% of the study population (moderate, high and highest-risk 

categories) are eligible for both pharmacological and lifestyle interventions. Women 

recorded a higher mean CVD risk score than men: 5.0% (SD 5.5) vs. 4.6% (SD 4.7). 

This is in addition to more women (14%) than men (9%) in the study population having 

a CVD risk score of more than 10%.  The mean CVD risk scores differed significantly 

across socio-demographic and behavioural groups. The data for the subjects showed 

that their educational levels, marital statuses, ethnicities, their frequency of 

consumption of processed food that was high in sugar, the number of days on which 

they ate vegetables in a typical week, whether they had received lifestyle advice on 

reduction of their salt intake in the previous three years and the number of days in a 

typical week on which they undertook vigorous-intensity activities as part of their work 

were significantly associated with their CVD risk scores. Factors such as ethnicity, level 

of education, marital status, dietary practices and physical activity could be used to 

refine further the entry points for targeted CVD risk screening, prevention and 

management in Kenyan primary care settings. This study suggests that public primary 

care facilities are a critical entry point for targeted screening and the delivery of 

interventions aimed to prevent and manage CVD risk. 

Chapter 4: Factors that influence the implementation of cardiovascular risk 

scoring in primary care: a mixed-method systematic review 

This review synthesises the current evidence on factors that influence the 

implementation of cardiovascular risk scoring as a CVD prevention strategy in primary 

care settings. The synthesis broadly conceptualises these factors as those that relate to 
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CVD risk tools, users, clinical settings and the healthcare system. This review explains 

that the implementation of CVD risk assessment interventions is complex and often 

affected by the interaction of those clinical interventions with the real world: the users 

and the environment in which they are being used. Notably, this chapter illuminates the 

lack of research on the implementation of CVD risk assessment from LMICs. 

Chapter 5: Understanding current practice and the factors that influence the 

adoption of recommended practices in CVD risk prevention and management in 

Kenyan primary care 

Chapter 5 qualitatively explores how patients at risk of CVD are identified, stratified 

and managed in Kenyan primary care facilities. The work that is described in this 

chapter involved six months of fieldwork in seven primary care facilities in Kilifi 

County, Kenya. Data was collected through observation of participants (n=81, 560 

observation hours), performance of semi-structured interviews (n=15), and a review of 

CVD risk prevention and management policy documents both at the study sites and in 

literature. This chapter examines current practice through a description of how 

prevention and management of CVD risk are experienced by policy makers, clinicians 

and patients in everyday clinical practice. In addition, this chapter uses the same 

framework of implementation research that is used in Chapter 3 in order to explore 

contextual factors that influence the adoption of recommended practices in the 

assessment and management of risk of CVD in Kenyan primary care settings.  

Recommended practice infrequently guides current practice due to the unavailability of 

guidelines and knowledge either at the first level (clinicians and patients) or at the 

second level (clinical settings and local government). Clinicians rely on clinical 

judgement to provide CVD risk prevention and management services where needed. 

Notably, clinicians possess many positive and enabling intrinsic qualities that facilitate 
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innovation, knowledge-seeking, and the overcoming of some challenging physical 

conditions in their practice. Factors that influence performance of recommended 

practice in CVD risk prevention and management in Kenyan primary care appear to 

cluster around the third level (global and national influences) and second level (clinical 

settings and local government). Some of these factors result from the residual 

challenges of devolution, a need for service delivery redesign, challenges in scaling up 

implementation, and weak priority setting mechanisms that are non-partisan to external 

funding. 

Chapter 6: The recommended levels of use of essential medicines: a comparison 

between medicines for cardiovascular disease and those for the leading 

communicable diseases in Eastern sub-Saharan Africa  

Chapter 6 follows on from the main findings of Chapter 5: inaccessibility of essential 

CVD medicines due to a general lack of ‘prioritisation’, which poses a significant 

challenge in the assessment and management of CVD risk in Kenyan primary care 

settings. This chapter arises iteratively from the preceding chapters, in particular 

Chapter 5, and determines current priorities of Essential Medicine Lists (EMLs) in the 

region. 

By comparing the recommended level of use of 42 essential medicines that treat the 

leading causes of mortality in Eastern sub-Saharan Africa; CVD (n=29), HIV (n=8) and 

TB (n=5), this cross-sectional observational study of retrospective data confirmed the 

hypothesis that there is a disproportionate percentage difference in the recommended 

levels of use of essential medicines used in communicable diseases compared with 

those for NCDs in NEMLs. The findings from this study show that at level 1 (proxy for 

primary care), more essential medicines were recommended for HIV and TB treatment 

than for CVD risk prevention and management. A majority of the countries 
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recommended the use of essential CVD medicines at level 2 (proxy for secondary care). 

Notably, Acetylsalicylic acid was commonly recommended in NEMLs for use at level 

1, and Kenya was the only country in this study that did not recommend any essential 

CVD medicines for prescription at level 1. Instead, Kenya recommended use of 

essential CVD medicines at level 3 (proxy for tertiary care). This study contributes to a 

new dimension in the policy discourse on the availability and affordability of essential 

NCD medicines. Specifically, the study suggests a need to expand WHO’s access to 

drugs and medicine frameworks by highlighting the importance of harmonising across 

NEMLs, informed by epidemiological trends, the recommended levels of use for 

essential medicines.  

Chapter 7: Discussion and conclusions 

Chapter 7 summarises the main findings of the empirical chapters (3 to 6) and discusses 

their implications for policy, practice and the Kenyan population. This chapter also 

explores the strengths and limitations of the work that has been described in the thesis, 

and infers the direction for future research, policy and practice. 

1.4 Key accomplishments 

1.4.1 Research collaborations 

This thesis would not have been written without several research collaborations. First, 

I developed a tripartite research collaboration between the Department of Primary Care 

Health Sciences at the University of Oxford, the Kenya Medical Research Institute 

(KEMRI)-Wellcome Trust Research Programme (KWTRP) and the County 

Government of Kilifi, Kenya. This collaboration was formalised through the award of 

a visiting PhD student fellowship (Chapter 5) – see Appendix 1. This process involved 

formal in-person meetings with senior researchers from KWTRP and senior 
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government officials from Kilifi County to gain written approvals to be hosted, and 

after that, to conduct my research in Kilifi County. The second was a collaboration with 

Dr Nav Persaud and his group at the Centre for Urban Health Solutions at the University 

of Toronto in Canada. This collaboration was formalised as an invitation to a two-day 

scientific meeting, which was held in November 2019 in Toronto, to discuss how we 

could use comparisons of NEMLs to promote health globally (Chapter 6). 

1.4.2 Funding 

As I was a Rhodes Scholar, I did not have any dedicated funding for fieldwork. 

However, through a successful grant application to the Global Challenges Research 

Fund, I was able to secure £12,577 to cover all my research expenses (airfare, 

accommodation, transport and hiring a fieldworker) for the six months of fieldwork in 

Kenya. I was further successful in obtaining the Murray Speight Award, the Wardens 

Discretionary Fund Award (Rhodes Trust) and the Green Templeton College Fund 

Award, which supplemented the above grant and enabled me to undertake a scoping 

mission in preparation for my fieldwork.   

1.4.3 Fieldwork 

Fieldwork is unpredictable. It calls for practicality, pragmatism, patience and 

sometimes the acknowledgement that one is not an expert in the fieldwork environment. 

This experience propelled me onto a steep learning curve and towards becoming a better 

scientist. To accomplish objective 3 of this thesis, I spent six months in Kilifi County 

(January 2019 to July 2019). I visited first in August 2018 for a scoping mission. This 

trip was instrumental in laying the foundations for collaboration and fieldwork. Over 

the six-month field trip, I visited seven health facilities across the county, where I 

engaged with the local government and community leaders. I also spent weeks camped 
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in the facilities to complete the equally important task of conducting structured 

observations of consultations and semi-structured interviews with front-line health 

workers and policymakers.     

1.4.4 Knowledge dissemination and translation 

In addition to putting together this thesis to fulfil the partial requirement to receive a 

Doctor of Philosophy degree in primary health care at the University of Oxford, I have 

equally invested my time in contributing to the dissemination of knowledge and 

teaching. During my tenure as a doctoral student, I have taught the course entitled 

‘Global and public health: a focus on Africa’ as part of the Stanford University in 

Oxford programme. I have provided teaching support to courses that are organised by 

the Health Experiences Research Group at the University of Oxford. These courses 

were in NVivo, observation and ethnography, and an introduction to analysing 

qualitative interviews. 

In line with knowledge translation, I have also collaborated on various projects with 

other students and colleagues as a co-author (2,3). I have shared my research protocols, 

study findings and various experiences through open science platforms, publications 

and blogs (4–6). I have presented my research at various conferences and scientific 

meetings; Oxford Global Health Systems/Crossing Boundaries 2018 (Oxford, 

December 2018); the 30th Epidemiology and Demography Quarterly scientific meeting 

(Kenya, May 2019); the 37th Kenya Cardiac Society annual scientific conference 

(Kenya, August 2019); and the Global Essential Medicines scientific meeting (Canada, 

November 2019). 
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I have also been invited to present and act as a panel discussion member on 

implementation science by the Kenya Cardiac Society for the CVD guideline 

dissemination workshop. 

1.4.5 Training and skills development 

Guided by the training needs analysis form and as instructed by my supervisors, I have 

completed an array of courses through the university’s information technology services, 

the Medical Sciences Graduate School and the Nuffield Department of Primary Care 

Health Sciences. These courses can be broadly categorised into: research skills, 

communication skills, ethical and legal understanding of the research process, teaching 

skills and career development.  

1.4.6 Awards 

I have received a few awards that were related to my work and passion for contributing 

to the strengthening of primary healthcare systems on the African continent. During the 

37th Kenya Cardiac Society annual scientific conference, I was awarded first place for 

the best oral presentation of research and an abstract. In September 2020, I joined the 

2020 cohort of the World Bank’s young professionals programme as a global health 

and health systems specialist in Washington DC, USA. 
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Chapter 2. Background 

2.1 Introduction 

In this chapter, I have synthesised and summarised the following five topics: 

1. An overview of the Kenyan healthcare system 

2. The epidemiology of cardiovascular disease globally and in Kenya 

3. The policy landscape for CVD risk prevention and management  

4. Strategies for CVD risk prevention and management 

5. Implementation of CVD risk assessment interventions. 

This synthesis has been conducted through a review of literature from relevant text 

books, scientific databases, policy documents, legislation materials, expert bulletins 

and official reports from high-level meetings, i.e., WHO and United Nations (UN) 

agencies. Besides providing a foundation on which to position the thesis, this synthesis 

highlights gaps in knowledge that exist across these topics, and consequently, has 

contributed to the design of the empirical work that is described in the later chapters of 

this thesis.  

2.2 Overview of the Kenyan healthcare system and context 

According to the 2019 results of the population and housing census, Kenya has an 

estimated population of 47.6 million people, a population growth rate of 2.3% and a 

median population age of 19.7 years (7). The country’s gross national income (GNI) 

per capita for 2019 is estimated at US$1750. While Kenya’s economy is the largest in 

eastern and central Africa, 36.1% of the population lives below the poverty line 

(US$1.90 per day). Three quarters of the population has received some formal 

education and 23.7% of the population has wage employment. The main source of 

employment is agriculture at 32.0%. Currently, only 27.3% of the population is urban 

(8). 
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The country has made significant progress in tackling various health challenges, a 

majority of which are linked to communicable diseases. In the past decade (2010-2019), 

there has been a steady decline in the prevalence of and mortality caused by diarrhoea 

(-30.1%), vaccine preventable diseases and lower respiratory infections (-4.9%) (8). 

This is alongside decreasing maternal mortality (which fell from 423 per 100,000 live 

births in 2010 to 342 per 100,000 live births in 2019) and under-five mortality (which 

fell over the same period from 57.9 to 43.2 per 1000 live births) (9). Conversely, in the 

past decade (2009 – 2019) there has been a steady rise in prevalence of non-

communicable diseases (NCDs) in adults, which is estimated at 3.8% (10).  

Kenya’s government has stated its commitment to health as a strategic sector in short, 

medium- and long-term national development policy through its Kenya Vision 2030 

development blueprint (11). In this blueprint, the government commits to strategic 

investments in quality healthcare and service provision to all of its population. These 

commitments are echoed and expounded in the Kenya Health Policy 2014-2030, the 

aim of which is to achieve universal health coverage through the prioritisation and 

scaling up of the provision of health services to those in need (12). Of particular interest 

to the topic of this thesis is policy objective two of the Kenya Health Policy 2014-2030: 

to halt and reverse the increase in the incidence of NCDs. The priority policy strategies 

that have been drawn up to meet this objective include, inter alia, ensuring that services 

related to NCDs are of high-quality standard and are accessible to and used to maximum 

effect by the population. Another milestone in the operation of the Kenyan healthcare 

system was the promulgation of a new constitution in 2010. This led to the 

decentralisation of governance to 47 county governments, which shifted the 

organisation of primary health-care systems to county governments while tasking the 

national government with the provision of policy direction and management of national 
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referral hospitals. Over the last decade, this adjustment has resulted in a lot of teething 

problems and has inadvertently become a significant barrier to the functioning of 

primary health systems (13).  

Currently, the Kenyan healthcare model follows a six-tier system. The most local level 

is community health services (level 1), followed by primary healthcare facilities (levels 

2 and 3), county hospitals (level 4), regional hospitals (level 5) and national referral 

hospitals (level 6) (14). The primary health-care facilities (levels 2 and 3) form the first 

level of care of the health system. Level 2 facilities provide health-promotion activities 

and preventive and curative care to 10,000 people on average, while level 3 facilities 

offer the same services to approximately 30,000 people on average. In addition to 

providing outpatient services, level 3 facilities allow for at least four births per day. 

Level 4 facilities take referrals from levels 2 and 3, which enables a comprehensive 

essential package to be offered close to the communities. Levels 5 and 6 offer secondary 

and tertiary care services in the form of secondary referral services, highly specialised 

care, training of specialists, biomedical research, internship and apprenticeship centres.  

2.3 Epidemiology of cardiovascular disease 

2.3.1 Global burden 

CVDs such as ischaemic heart disease and cerebrovascular disease were in 2020 the 

leading causes globally of death (240 [95% confidence interval (CI); 221-255] deaths 

per 100,000) and disability (5081 [95% CI; 4753-5393] cases per 100,000), and the 

figures are growing, particularly in LMICs (15,16). Over the last three decades (1990-

2019), the prevalence of CVD has almost doubled from 271 million (95% CI; 227 

million to 285 million) in 1990 to 523 million in 2019 (95% CI; 497 million to 550 

million) according to the recent 2020 Global Burden of Disease (GBD) study from 201 
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countries and territories. The number of CVD-related deaths has also increased from an 

estimated 12.1 million (95% CI; 11.4 million to 12.6 million) in 1990 to 18.6 million 

(95% CI; 17.1 million to 19.7 million) in 2019; disability-adjusted life years (DALYs) 

and years of life lost (YLLs) have almost doubled over this period (17).  

A majority (85%) of CVD-related deaths were due to ischaemic heart disease and 

cerebrovascular disease, and over 75% of all global CVD-related deaths occurred in 

LMICs. This disproportionate burden has led to an increasing burden of premature 

mortality (at < 70 years old) in LMIC populations due to NCDs. For example, in sub-

Saharan Africa, more than 50% of CVD-related mortality occurs in those aged between 

30 and 69 years (18,19). This range is at least ten to 20 years earlier than in HICs. 

Economically, the CVD burden in LMICs translates to an estimated annual loss of $3.7 

trillion (2010) which is more than 50% of the total NCD burden and up to 2% of the 

gross domestic product of LMICs (20).   

This global burden is expected to increase in the future and LMICs will continue to 

incur an increasing share of this burden. The increase is due to shifts in socio-

demographic indices which, in turn, influence the age structure and the adaptability of 

health systems (21). Also, the ongoing COVID-19 pandemic has exposed the clinical 

vulnerability of those with CVDs or elevated risk factors to poor health outcomes (22). 

This intensifies the call to act to reduce the global burden of CVD. If left unmitigated, 

the health and economic impacts of CVDs in LMICs will jeopardise ongoing global 

efforts to reduce poverty and boost more equitable levels of prosperity in all economies.  

2.3.2 Burden in Kenya 

In Kenya, CVDs cause 12% of total deaths, which translates as 81 deaths (95% CI; 68-

94) per 100,000 per year in all ages for both males and females, 5% of the total DALYs 
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and 25% of all hospital admissions (10,23,24). Data from the Institute of Health Metrics 

and Evaluation (IHME) show that the numbers of deaths caused specifically by 

ischaemic heart disease increased by 37% while those attributed to cerebrovascular 

disease increased by 21% between 2005 and 2016 (10,15). These figures place 

ischaemic heart and cerebrovascular diseases as the fourth and fifth leading causes of 

morbidity and mortality in the country (Figure 2). 

CVDs are costly to diagnose and manage in the Kenyan healthcare system. They have 

been a pivotal contributor to poverty due to the economic burden that is caused by costs 

of CVD care and the loss of contribution to the economy due to death and disability of 

working-age Kenyans (15,25). There is no clear picture of the CVD risk burden in the 

Kenyan population due to the suboptimal CVD and risk surveillance systems that 

operate in these settings. This lack of clarity might be attributable to an inadequate 

capacity to document, implement, monitor and evaluate NCD-related interventions in 

the health system. For example, the latest Kenya service availability and readiness 

Figure 2. Age- and sex-standardised all-cause mortality, ranking of deaths per 100,000, in Kenya. 

Adapted from IHME, 2020 [STIs- Sexually Transmitted Infections, NTDs – Neglected Tropical Diseases, CKD – Chronic 

Kidney Disease,  Inj – Injuries] 
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assessment mapping study shows that only 5% of the facilities in Kenya offer all NCD 

services that are defined in the Kenya essential package of health (KEPH) (26,27). 

2.3.3 Risk factors 

Until about 1948, knowledge of the causes of CVD and its management was static and 

rife with many fallacies. In that year, the revolutionary Framingham heart study 

‘Framingham’ was set up in the USA. This was the first attempt to determine 

systematically the factors or characteristics that contributed to CVD (28). Since then, a 

lot of research has been conducted with much of the focus on ischaemic heart disease 

and cerebrovascular disease. As a result of the FHS and other similar studies, there has 

been significant insight into the epidemiology of CVD and its risk factors (29).  

The risk factors for CVD are many and interrelated. However, they can be broadly 

classified into two categories – modifiable and non-modifiable risk factors (30). 

Modifiable risk factors are those that can be controlled, such as hypertension, 

hypercholesterolaemia, smoking, diabetes, obesity, physical inactivity, harmful use of 

alcohol, unhealthy diet and psychosocial factors such as stress. On the other hand, non-

modifiable risk factors cannot be controlled. These constitute: age, sex, race, genetics 

and family history. It is estimated that modifiable risk factors contribute up to 90% of 

the attributable risk of development of ischaemic heart disease and stroke in the global 

population (31). This offers a strong chance of successful prevention and management 

of CVD risk (32).  

To better understand CVD risk factors and the pathophysiology of CVD, one has to 

situate them in the context of the causal relationship between modifiable risk factors 

and cardiometabolic outcomes (Figure 3). Socio-cultural-economic factors, also 

referred to as socio determinants of health, such as income, education, occupation and 
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belief systems, shape an individual's lifestyle behaviours. These behaviours, if 

unhealthy, may result in a cluster of cardiometabolic conditions such as hypertension, 

hypercholesterolaemia, diabetes and obesity. An individual's genetic predisposition can 

also cause cardiometabolic conditions. Unhealthy lifestyle behaviours impacting 

cardiometabolic parameters individually or synergistically compromise the function of 

the endothelial system, causing a sequela of CVDs (32–36).   

A trend analysis that was conducted by the IHME from the 2017 GBD study showed a 

more than 30% increase in the prevalence of CVD risk factors (high blood pressure, 

dietary risks and high levels of fasting plasma glucose) between 2005 and 2015 in 

Kenya (10). As of 2019, trend analysis reports show that Kenya is not making progress 

towards attainment of sustainable development goal 3.4 by 2030 (reduce by one third 

premature mortality from NCDs), and instead, is retreating from it (37). The increase 

in the prevalence of CVD risk factors in the past decade can be attributed to secular 

epidemiological and demographical transitions that are currently pervasive in LMICs, 

especially in those in sub-Saharan Africa (38,39). These trends include improvements 

in healthcare systems that prolong survival (approximately 7 years in the last decade) 

Figure 3. Causation pathway for CVD. Adapted from Stoner et al. 2012 (40) 
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and alterations in the age strata, global mobility and cultural exchanges that modify 

people's lifestyle behaviours. These trends, however, are taking place against the 

backdrop of existing social inequalities regarding access to healthcare and in a health 

system that is skewed towards the prevention and management of infectious diseases.  

2.4 Global and national policy response 

2.4.1 Global response 

In response to the growing threat of NCDs, which include CVD, to human and 

economic development, the WHO led a prioritised research agenda for the prevention 

and control of NCDs in 2011 (40). Later that year, in September, a UN high-level 

meeting was convened to rally support for the prevention and management of NCDs 

across the globe. At this meeting, participants deliberated cost-effective interventions 

for NCD prevention and management and discussed opportunities for global action. 

Two years later, at the 66th World Health Assembly, a global action plan for the 

prevention and control of NCDs 2013-2020 was endorsed (41). This action plan called 

upon all partners, international and national, to commit to coordinated action with the 

aim to attain nine voluntary global NCD targets by 2025. These targets tackle risk 

factors for NCDs and offer goals for treatment (Table 1).  

Most of these targets require population-wide interventions such as regulatory policies 

and concerted national support to reduce risk factor exposure. However, goals 1, 8 and 

9 of the plan centre on interventions that affect individuals, such as cardiovascular risk 

scoring at the clinical level in primary care. Cardiovascular risk scoring (also referred 

to as absolute risk assessment, total risk assessment or global CVD risk assessment) is 

considered a high-impact essential NCD intervention. It enables the timely 

identification of those at risk of CVD and can be used to signpost towards lifestyle 
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interventions and preventive drug therapy (42). It is estimated that if all nine targets are 

met, at least two million premature deaths may be averted each year, with more 

significant benefit in LMICs than in HICs (41).  

Table 1. Global voluntary targets of the WHO's global action plan for the prevention and control 

of NCDs, 2013-2020 

Target Goal 

Premature mortality A 25% relative reduction in risk of premature mortality from 

cardiovascular diseases, cancer, diabetes, or chronic respiratory 

diseases. 

Harmful use of alcohol  At least 10% relative reduction in the harmful use of alcohol, as 

appropriate, within the national context. 

Physical inactivity A 10% relative reduction in the prevalence of insufficient physical 

activity. 

Salt intake A 30% relative reduction in mean population intake of salt/sodium 

Tobacco use A 30% relative reduction in the prevalence of tobacco use in persons 

aged 15+ years. 

Blood pressure A 25% relative reduction in the prevalence of raised blood pressure 

or a target to contain the prevalence of raised blood pressure, 

according to national circumstances. 

Diabetes and obesity Halt the rise in incidence of diabetes and obesity. 

Preventive 

pharmacotherapy 

At least 50% of eligible people receive drug therapy and counselling 

(including glycaemic control) to prevent heart attacks and strokes. 

Essential NCD medicines 

and technologies 

An 80% availability of the affordable basic technologies and 

essential medicines, including generics, required to treat major non-

communicable diseases in both public and private facilities. 

 

Given that countries with the highest burden of CVD have limited resources, the WHO, 

in 2010, drafted a set of cost-effective interventions that could be delivered in resource-

poor settings to an acceptable quality of care (42). The result was the first version of 

the WHO package of essential non-communicable (PEN) disease interventions for 

primary healthcare in 2010. The WHO PEN acknowledges that most LMICs do not 

have strong enough primary healthcare systems to identify and manage people with 

NCDs. This package thus seeks to provide technical guidance for the integration of 

NCD into primary healthcare by providing tools and protocols to strengthen national 

capacity and scale up NCD care. These tools are simple and affordable. They include 

clinical measurements, simple laboratory tests, CVD risk assessment charts and blood 

pressure measurement devices. They support a targeted screening approach in primary 
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healthcare. Notably, one of the protocols (protocol one - for the prevention of heart 

attacks, strokes and kidney disease through integrated management of diabetes and 

hypertension) uses total CVD risk scoring to initiate preventive treatment.   

There have been many iterations of the WHO PEN to date. The latest is the HEARTS 

technical package 2020, which provides a set of effective, evidence-based, practical 

interventions that are aimed at strengthening the management of risk factors for CVDs 

in primary healthcare (43). The HEARTS technical package comprises three elements 

targeting the reduction of intake of tobacco and salt, and primary healthcare-based CVD 

management. The key components of HEARTS are: 

• Healthy lifestyle; 

• Evidence-based treatment protocols; 

• Access to essential medicine and technology; 

• Risk-based management; 

• Team-based care and task-sharing; and  

• Systems for monitoring. 

2.4.2 Kenya’s policy response 

Despite a thriving global response to the NCD burden, many LMICs, particularly those 

in sub-Saharan Africa, struggle to re-orientate their services towards the management 

of two types of disease (infectious diseases and NCDs) that are prevalent in their 

populations. Kenya is one of these countries. Its policy regarding the prevention and 

management of CVDs in primary healthcare is not in tandem with the global response 

and the growing burden of CVDs in the country (24).  

However, some progress has been made in the last few years. Specifically, in 2018 the 

government formulated the Kenyan national guidelines for CVD management, which 

advocate targeted risk assessment and therapeutic management that are based on an 
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absolute CVD risk score premise (25). These guidelines are the country's latest attempt 

at prioritising CVD prevention and management in the health sector. The attempts run 

parallel to other strategies such as the national strategy for prevention and control of 

NCDs 2015-2020, and regulatory policies on smoking (the Tobacco Control Act, 2007), 

alcohol consumption (Alcoholic Drinks Control (Licensing) Regulations 2010 and the 

Alcoholics Drinks Control Amendment Act 2015) and nutrition (the national nutrition 

action plan, 2012-2017) (44). Currently, there is no standalone policy regarding 

physical activity. 

Much of the debate now centres on the integration of NCD prevention and management 

into the existing primary healthcare system to minimise duplication of already scarce 

resources and to promote efficiency. However, these strategies and policies lack 

essential information, for example, the true burden of CVD risk and existing practice 

in the adoption of CVD risk assessment. Data on both of these are needed to support 

the implementation of evidence-based interventions that are tailored for context – the 

population and the health-care system. Findings from the Kenyan STEPwise survey for 

NCDs (2015) show that there is limited access to care, especially screening, and 

suboptimal management of the risk factors that are associated with CVD (45). 

Specifically, these findings match those from across sub-Saharan Africa, where less 

than <40% of those with hypertension have had their condition diagnosed, <35% 

receive treatment and 10–20% have their condition under control (46). More than 40% 

of patients with diabetes are not aware of their condition (18). The potential adoption 

of simple and efficient interventions such as cardiovascular risk assessment and scoring 

tools within the Kenyan primary care system is not well known or understood (47,48).  
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2.5 Cardiovascular disease risk prevention and management 

strategies 

CVD prevention and management strategies are best explored through two mainstream 

approaches that are used in preventive medicine: population and individual-level 

approaches. Both are based on what is arguably a highly influential public health article 

- Sick Individuals and Sick Populations, written in 1985 by Geoffrey Rose, then an 

epidemiologist at the London School of Hygiene and Tropical Medicine (49). What mix 

of these approaches offers the best result, and when and how they should be used, have 

been the subjects of much debate over the past two decades (50).   

2.5.1 Population approach 

This approach entails interventions that influence population-wide changes in exposure 

to CVD risk factors. A population approach is rooted in the fundamental understanding 

that social and environmental factors shape health behaviours and the ability of the 

public to access health services. Often, it involves multiple fiscal and education policies 

that are required to target CVD reduction at a national level. These policies include: 

increased taxes on and prices of tobacco products; provision of safe and accessible 

spaces for physical activities; increased excise tax on alcoholic beverages and reduced 

marketing particularly to children of foods and drinks that are high in salt, fats and 

sugars, among many others (51). A population strategy is understood to work through 

reduction of CVD risk factors by relatively small amounts throughout the population, 

which lead to large reductions in the incidence of CVD. This concept was first described 

by Rose and is now statistically explained and explored through regression dilution and 

attenuation analyses (49,50,52).   
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2.5.2 Individual approach  

An individual approach, which is also commonly referred to as the high-risk strategy, 

seeks to identify those at high risk of CVD and offer them a form of protection through 

lifestyle adjustment and preventive drug therapy (53). Approximately 50% of CVD 

events happen in those who are clinically asymptomatic. This necessitates a need for 

tools that can identify and manage this category of people (54). Evidence shows that 

individual risk factors in and of themselves are poor predictors of CVD events 

(30,53,55,56). This is because individual risk factors act synergistically to elevate an 

individual’s absolute risk of development of CVD. A solution to this problem, the 

continued use of individual risk factors in isolation to estimate CVD risk in clinical 

practice, has been the use of cardiovascular risk scoring. This tool shifts treatment from 

individual risk-factor management to one that assesses an individual's overall risk. 

Combining risk factors has better predictive value and is preferred.   

2.5.2.1 Cardiovascular risk scoring as a clinical intervention  

Clinical interventions that are aimed at reducing CVD risk can be grouped into primary 

and secondary prevention tools. Primary prevention is considered for asymptomatic 

individuals, while secondary prevention is for those with existing CVD. Cardiovascular 

risk scoring is used for primary prevention. Those with existing CVD are regarded as 

high risk for CVD events, and therefore, do not need to be scored for CVD (43). 

Cardiovascular risk scoring enables healthcare professionals to make better clinical 

decisions by use of risk-scoring tools that quantitatively predict the absolute risk of 

occurrence of a cardiovascular event during a defined period. These tools, which 

comprise over 363 different models, are widely accepted as the mainstay in CVD 

prevention guidelines (54,57–59). Examples of these tools include the European 
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systematic coronary risk evaluation (SCORE) algorithm, the German prospective 

cardiovascular Munster (PROCAM) model, the equations that form the United 

Kingdom prediction algorithm for CVD using risk factors (QRISK), the WHO CVD 

risk chart, the American College of Cardiology / American Heart Association 2013 

pooled cohort risk equations, and the globorisk cardiovascular risk equation (1,60–63). 

CVD risk-scoring tools follow on from the findings of the FHS, which showed that 

CVD risk factors tended to cluster together to act synergistically in individuals. Often, 

the variables that are included in the CVD risk models are similar for various 

populations. These variables include: age, gender, smoking status, diabetes mellitus 

status, cholesterol levels (total, low-density or high-density lipoprotein), systolic blood 

pressure, family history of CVD, and ethnicity (64,65).  

Provision of cardiovascular risk scores has been shown to increase the number of 

prescriptions of lipid-lowering and blood-pressure-lowering medication in higher-risk 

patients and have a small effect in reducing cardiovascular risk factor levels in low-risk 

patients (60,66,67). The reduction of risk factors (values) in an individual, albeit to a 

small degree, is beneficial. Rose's prevention theory explains that a small effect on the 

reduction of risk contributes to a leftward shift of the risk distribution bell curve and 

therefore reduces the risk at a population level (63). Use of these tools has been shown 

to escalate prevention efforts as these efforts are matched to a person's absolute risk of 

developing a cardiovascular event (68). This, therefore, helps to direct patients who are 

at high risk of developing CVD into treatment, from which they would benefit more 

than those at low risk, for whom the harms of medication might outweigh the benefits 

(57,58,63,69). Epidemiological evidence shows that the absolute benefits of 

cholesterol-lowering and blood pressure-lowering treatments are associated with 

baseline CVD risk (70–73). The subsequent use of these tools leads to an overall 
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reduction of a patient's absolute cardiovascular risk by reducing the magnitude of their 

pre-treatment risk (31).  

There is not yet any high-quality evidence as to whether the use of these tools influences 

cardiovascular outcomes of mortality. However, their usefulness in the reduction of 

cardiovascular risk factors is well-reported and hard to ignore (64).  

2.6 Implementation of CVD risk-assessment interventions  

Despite the recommendation in most clinical guidelines around the world that CVD risk 

tools should be the mainstay of CVD prevention, a global survey conducted by the 

WHO in 2019 reported a lag in implementation of these tools in most LMIC countries 

(74). For example, while nearly 50% of the countries reported that CVD risk 

stratification was available in more than 50% of health-care facilities, about 29% 

reported that there was availability in less than 25% of facilities. A further 9% of the 

countries were not aware of the extent to which CVD-risk stratification was offered. 

Notably, most countries with availability in over 50% of facilities were in HICs or 

UMICs, and a majority of these were in Europe. Almost 50% of the countries in Africa 

reported that risk stratification was not available in any health-care facilities. There is 

negligible implementation research that has explained the lag in implementation of 

these tools globally and has contextualised the stark disparities in adoption in most 

LMICs (75). The limited research in this area highlights a need to assess evidence 

systematically on factors influencing the implementation of CVD risk-assessment 

interventions and how they relate to Kenyan primary care settings.  

Theoretical approaches underpinned by implementation science provide an opportunity 

to improve understanding of how and why the implementation of clinical interventions 

succeeds or fails (76–79). These theoretical approaches seek to achieve three 
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overarching aims. These are: to describe the process of translating evidence into 

practice (process models); to understand what influences implementation outcomes 

(determinant frameworks, classic theories, and implementation theories); and to 

evaluate implementation (evaluation frameworks). The choice of the approach is often 

based on underlying assumptions, aims, and other characteristics, which have 

implications for their use (80). It is also important to note that, due to the general 

multifariousness and complexity of intervention implementation in health-care settings, 

it is unlikely that a single theory will explain all eventualities. Therefore, combining 

the merits of multiple theoretical approaches offers a more complete understanding and 

explanation of any given implementation process, outcome or evaluation (81,82). 

To explain the challenges in implementation of CVD risk-assessment tools (both 

globally and in LMICs) and to contextualise the stark disparities in their adoption in 

LMICs, I have employed determinant frameworks and implementation theories that I 

have deemed to be the most suitable approaches. The suitability of determinant 

frameworks is based on the need to understand the broad influences of implementation 

outcomes to inform an appropriate design and execution of strategies to implement 

CVD risk assessment. Determinant frameworks in implementation science are wide-

ranging (83). Many of them are drawn from synthesis of empirical studies of facilitators 

and barriers to implementation success, for example, the Promoting Action on Research 

Implementation in Health Services (PARIHS) theory (84–86). A sub-set of these 

determinant frameworks have been developed from existing frameworks and theories 

drawn from disciplines such as psychology, sociology, and organisational theory, e.g., 

the Consolidated Framework for Implementation Research (CFIR) theory (87–92).  
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Broadly, determinant frameworks constitute five elements that are evaluated based on 

their characteristics: implementation objects, adopters, end-users, context, and 

strategies for facilitating implementation. While most determinant frameworks 

encompass these five elements, the choice of which framework to use is often based on 

the focus of the implementation challenge and the operationalisation of these elements 

to understand the relationships within and across levels and different types of 

determinants.   

The reason for the employment of implementation theories in this thesis, such as the 

Capability, Opportunity, Motivation and Behaviour (COM-B) theory, is to achieve an 

enhanced understanding and explanation of specific aspects of implementation and 

their interaction, such as capacity and readiness, especially at the individual level. This 

is critical when further strategies are refined to support the implementation of CVD risk 

assessment, a course of action which improves the relevance and appropriateness of 

strategies to the circumstances at hand (76,80,93).  

2.7 Conclusions  

Despite the high-level political commitment to improve CVD outcomes by 2025, 

countries such as Kenya and many other LMICs are off course to meet the global action 

plan targets. Their departure from these targets is against a backdrop of the increasing 

availability of cost-effective, evidence-based and practical interventions such as 

cardiovascular risk-assessment tools. Evidence shows that these tools, while cost-

effective and evidence-based, are least adopted in LMICs. There are limited 

explanations for why this lag in implementation is stark in these countries Further, the 

use of CVD risk-assessment strategies in Kenyan primary care is largely unknown or 

undocumented.  
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One possible explanation is a poor understanding of the risk burden for CVD in the 

Kenyan population due to suboptimal use of CVD- and risk-surveillance systems in 

these settings. Improved knowledge of salient features such as the distribution of CVD 

risk in the population can help to identify the overall risk burden and better target 

implementation strategies. This information is also vital in the interrogation, advocating 

and championing of CVD prevention and management priorities in Kenyan primary 

care settings. Better knowledge of CVD epidemiology and burden can guide the 

application of evidence-based practices in risk prevention and management, in 

particular in CVD risk assessment. 

2.8 Chapter summary 

• CVDs such as ischaemic heart disease and cerebrovascular disease are the 

leading causes of death and disability globally. The burden is growing and this 

disproportionally impacts LMICs; 

• CVDs cause 12% of total deaths in all ages among both males and females, 5% 

of total DALYs and 25% of all hospital admissions in Kenya; 

• despite the high-level political commitment to the improvement of CVD 

outcomes by 2025, countries such as Kenya and many other LMICs are 

currently unlikely to meet the global action plan targets; 

• the global and national (Kenyan) preventive policy response to the health 

burden of CVD has been commendable and provides a set of effective, 

evidence-based, and practical interventions to strengthen the management of 

risk factors for CVDs in primary health care; 

• however, implementation of some of these interventions such as CVD risk 

assessment continue to lag, particularly in LMICs such as Kenya;  

• an improved understanding of the Kenyan CVD risk burden and current risk-

assessment knowledge and practice within Kenyan primary care settings may 

help to guide targeted CVD risk assessment and other preventive and 

management strategies. 
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Chapter 3. The distribution of cardiovascular risk scores in 

the Kenyan population and factors associated with risk score 

variation  

3.1 Publication statement 

The protocol for this chapter was published on the open science framework 

[https://osf.io/] of the non-profit Center for Open Science based in Virginia in the USA  

(4).  

3.2 Introduction  

Chapter 2 highlights a lack of clarity in knowledge regarding CVD risk and burden in 

the Kenyan population due to suboptimal CVD risk-surveillance in these settings. 

Broadly, improved knowledge of the burden of CVD risk and factors that are associated 

with this risk in Kenya will help to fill the many knowledge gaps that exist in global 

health cardiology (38). Specifically, in Kenya, it will help to identify salient features of 

the distribution of CVD risk in the country. This information can be used to interrogate 

further, advocate and champion priorities for CVD prevention and management.  

Findings from the work that is described in Chapter 4 reinforce the importance of 

system-level prioritisation, as in many cases this directly influences and informs 

resource allocation in health-care systems. Greater knowledge of the burden of CVD 

risk in Kenya, as part of the broader morbidity profile of the Kenyan population, may 

provide the evidence that policymakers need to shift the focus towards addressing CVD 

prevention and management in Kenya. Chapter 4 also explores how individual 

attributes of key stakeholders such as patients, clinicians and policymakers may 

influence implementation. Notably, some of these individual characteristics that inform 

behaviour or actions are modelled upon having correct and up-to-date knowledge. 
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Thus, better knowledge of CVD epidemiology in Kenya will guide application of 

evidence-based public health practices in risk prevention and management at a 

population level and clinical management strategies at various levels of care. Due to 

this paucity of contextual data, application of the recommended guidelines could lead 

to the imposition of generalised Western-centric strategies and policies on CVD risk 

prevention and management without a good understanding of the contextual nuances. 

This imposition might delay or hinder uptake and implementation of lauded 

interventions. 

Previous research on CVD risk has adequately documented the prevalence of individual 

risk factors in the Kenyan population (43). However, the understanding that 

cardiovascular risk factors are additive and synergistically associated with development 

of CVD strongly suggests that the use of combined cardiovascular risk-factor scores 

should be favoured over the use of values for individual factors in the assessment of the 

risk of CVD (42,94,95). Based on this, I, therefore, aimed to describe the distribution 

of CVD risk scores in the Kenyan adult population and to identify factors that were 

associated with the variation of these scores in this population through use of a 

nationally representative study sample (Kenya STEPwise survey 2015).  

Given that Kenya has an undeveloped surveillance system for NCDs and, in particular, 

for CVD risk, this study sample was deemed the best available dataset through which 

to explore this analysis. The household survey was the first of its kind to be conducted 

in Kenya as part of the international WHO approach to surveillance of chronic disease 

risk factors, and offered the most recent data. It remains the main surveillance system 

that is used to track NCD risk factors at national and local levels.  
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3.3 Aim and objectives  

3.3.1 Aim  

To describe the distribution of CVD risk scores in the Kenyan adult population and to 

identify factors associated with the variation of these scores in this population. 

3.3.2 Objectives  

To achieve this aim, the objectives of the work that is described in this chapter were to: 

1. Derive the distribution of CVD risk in the Kenyan adult population based on 

data from the Kenya STEPS survey, which was a survey of NCD risk factors 

that was carried out under the auspices of the WHO in 2015. 

2. Identify the association between socioeconomic factors and health behaviours 

that were measured in the survey and CVD risk scores. 

I hypothesised that there were several factors, including location (rural vs. urban), 

county of residence, ethnicity, level of education, marital status, socio-economic 

status/wealth, alcohol consumption, fruit and vegetable intakes, sugar and salt intakes, 

physical activity and prior lifestyle advice, which would be associated with the variation 

in cardiovascular risk scores in this population.  

3.4 Methods 

3.4.1 Study design 

A cross-sectional study of survey data. 

3.4.2 Study subjects and data sources 

The Kenya STEPwise survey was carried out between April and June 2015 as part of 

the international WHO approach to surveillance of chronic disease risk factors (96). 

The details of the design of the survey have been published previously (45).  
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Briefly, Kenya STEPwise was a nationwide household survey that targeted adults 

above the age of 18 years. Participants were selected in three stages from the master 

frame of the fifth national sample surveys and evaluation programme, which was 

generated from a 2009 census. Stage one involved the selection of primary sampling 

units, which were urban and rural clusters, using the probability-proportional-to-size 

method. The second stage involved the random selection of households, and finally, in 

the last stage, one adult was randomly selected using the Kish sampling method from 

the selected households (97). A total of 6000 eligible individuals were identified and 

were approached to participate, of which 4500 (75%) were successfully interviewed in 

the survey.  

Data were collected via the modified eSTEPS tool (questionnaire). This tool collected 

data on four components: the demographic details of the participants, their behavioural 

risk factors, physical measurements, and biochemical risk factors for NCDs. Data 

collection was standardised and validated, and risk factor measurement was defined as 

per the WHO STEPS Surveillance Manual (96). This dataset is publicly accessible via 

the Kenya National Bureau of Statistics national data archive (KeNADA) under the 

reference ID: KEN-KNBS-STEPS-2015-V0.1. 

3.4.3 Data extraction 

I downloaded the dataset from KeNADA’s online portal in November 2019, and 

extracted variables onto Stata 16 and MS Excel. The variables of interest from the 

dataset are listed in Table 2 below as per the work objectives. 

Table 2. Variables extracted for the study 

Objectives ꜜVariables extracted 

Calculation of CVD risk scores  Age, sex, *smoking history, history of diabetes 

mellitus (types 1 and 2), ꜛsystolic blood pressure 

(SBP) readings, and total cholesterol levels 
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Factors associated with variation in CVD 

risk-score distribution 

Location (rural or urban), ethnicity, level of 

education, marital status, socio-economic 

status/wealth, alcohol consumption, sugar and 

salt intakes, fruit and vegetable intakes, physical 

activity and history of lifestyle advice 

ꜜThe definitions of these variables are as per the WHO STEPwise questionnaire (Appendix 4). *For the 

history of smoking, current smokers were combined with those who had quit smoking only in the last 12 

months (193). ꜛThe average for each participant of the three SBP readings that were collected in the 

survey was used. 

3.4.4 Data management 

Stata 16 and MS Excel was used to clean the data. Data cleaning involved: removal of 

variables that were not of interest to the study, labelling variables, replacing missing 

values with baseline values, creating new variables (i.e. average SBP) and recoding 

most of the variables of interest. Stata 16 was used to analyse and generate figures from 

the data (98).  

The Stata code for this cleaning and analysis process has been published on the open 

science framework (4). 

3.4.5 Statistical analysis 

3.4.5.1 Calculation and distribution of CVD absolute risk scores  

The Kenya national guidelines for CVD management were used to identify participants 

in the original survey who were eligible for risk assessment in this study (25). The 

inclusion criteria to calculate CVD risk scores were based on the availability of the 

information that is shown in Table 3. 

Table 3. Inclusion and exclusion criteria for the calculation and distribution of CVD risk scores 

History Age (40 years and above) 

Gender (male or female) 

Smoking status (smoker or non-smoker) 

Past medical history Diabetes (with or without) 

No history of CVD (myocardial infarction, 

percutaneous coronary intervention, coronary 

artery bypass graft, angina, ischaemic stroke, 
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transient ischaemic attack, peripheral vascular 

disease) 

Measurement SBP reading 

Total cholesterol level  

The absolute ten-year CVD risk was then estimated for each eligible participant through 

use of the updated WHO/ISH risk calibrations for Eastern sub-Saharan Africa (1). This 

prediction model includes gender, age, SBP, total blood cholesterol, smoking status and 

the presence or absence of diabetes mellitus (Table 3).   

To utilise this model for this dataset, I derived the basic risk score equation (BRSe) that 

was used in the risk prediction model (steps 1-4) and then calculated the risk 

probabilities for coronary heart disease or myocardial infarction (CHD/MI), stroke and 

CVD (steps 5-7) – see Appendix 2. 

The following summary measures of CVD risk-score categories were obtained: <5%, 

5% to 10%, 10% to <20%, 20% to <30% and ≥30%. The distribution of these 

categories, according to socio-demographic and behavioural groups (independent 

variables), was determined. These independent variables included: location (rural or 

urban), ethnicity, level of education, marital status, socio-economic status/wealth, 

alcohol consumption, sugar and salt intakes, fruit and vegetable intakes, physical 

activity and history of lifestyle advice.  

Descriptive statistics were used to calculate, produce graphs of and visualise data, 

including measures of central tendency and variation. Chi-square and T-tests were used 

to assess for differences in baseline socio-demographic characteristics between groups. 

A Kruskal-Wallis H-test was conducted to determine whether the mean ranks for CVD 

risk scores were different for various socio-demographic and behavioural groups. The 

mean rank was used because the distribution of scores for the indicators was not 

identical, i.e. they had different shapes and variabilities.  
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3.4.5.2 Identification of factors associated with the variation of CVD risk score 

Multivariable regression was performed to identify factors that were associated with 

the variation of the CVD risk score in the study cases. Variable selection was based on 

automated criterion-based procedures – the best subset selection (99). The regression 

model was assessed for how good the fit was, multicollinearity, influential outliers, 

heteroscedasticity and functional form problems [Appendix 5]. Statistical significance 

was defined as a two-tailed p-value of less than 0.05. 

The regression model with the best fit was selected based on the adjusted R-squared 

value and the Akaike information criterion (AIC). Missing data were excluded from the 

analysis. 

3.4.6 Methodology reporting  

The methods for this chapter were reported according to the strengthening the reporting 

of observational studies in epidemiology (STROBE) statement: guidelines for reporting 

observational studies (100). 

3.4.7 Ethics and Data protection 

The data that were used for this study are publicly available, and ethics committee 

approval was not required. 

3.5 Results 

3.5.1 Study subjects 

Data from 1627 (36.2%) of 4500 (75%) participants in the original STEPS survey were 

included in the final analysis. Data from 2752 (61.2%) participants in the original 

survey who were under the age of 40 years and 121 (2.7%) participants who reported 

histories of CVD or who were taking aspirin regularly to prevent or treat heart disease 

were excluded. 
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Data on personal history that could be used to evaluate CVD ‘risk equivalents’, such as 

the occurrence of gestational diabetes, polycystic ovarian syndrome, known impaired 

glucose tolerance, genetic lipid disorders or diabetes with nephropathy, was not 

available. There was no documentation of transient ischaemic attack, atrial fibrillation, 

peripheral vascular disease or previous coronary artery surgery. These omissions were 

unlikely to impact significantly on the number of eligible subjects for this study. 

3.5.2 Characteristics of the study subjects 

3.5.2.1 Socio-demographic and behavioural characteristics 

These characteristics of the study population are shown in Table 25 [Appendix 6]. Of 

the 1627 cases, 58.0% were female, and slightly more than a quarter of the total cases 

were aged between 40 and 44 years. A total of 44.7% (95% CI 42.3-47.2) of the subjects 

had not completed primary school level education. In both sex categories, rural 

residence was more prevalent than urban residence. Similarly, most of the subjects were 

married at the time of data collection.  About a fifth of the participants were of the 

Kikuyu ethnicity.  

Of those who consumed alcohol, among both men and women, 30.4% (95% CI 25.6-

35.5) reported having had at least one standard alcoholic drink on one to two days a 

week in the previous 12 months. The mean number of servings of fruit consumed was 

two (standard deviation (SD) 2.3) on each of the two (SD 1.7) days of a typical week 

that fruit was eaten. Almost half of the study subjects did not add salt or salty sauce to 

food. Similarly, slightly more than half of the subjects did not consume processed food 

that was high in salt. More than two-thirds, 64.9% (95% CI 62.5-67.2), of the subjects 

thought that they consumed ‘just the right amount’ of salt or salty sauce. Also, the vast 

majority of the subjects (85.4%) reported that they rarely or never consumed processed 
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food high in sugar. Generally, the participants consumed one (SD 1.3) 300ml bottle of 

soda on the one (SD 0.7) day of a typical week in which they drank soda. More than 

half of the subjects also thought that they consumed ‘just the right amount’ of sugar. 

Both men and women spent, on average, five (SD 2.2) hours a day for five (SD 1.7) 

days of a typical week engaged in activities of vigorous intensity as part of their work.  

Less than a quarter of the study subjects in the previous three years had received any 

lifestyle advice concerning smoking, diet, healthy body weight or physical exercise. 

The main source of healthcare for most of the subjects was a public primary healthcare 

facility. 

3.5.2.2 CVD risk characteristics 

 Table 4 shows the CVD risk characteristics of the subjects. The mean age in years of 

the study cases was 51.7 years (SD 8.6 years), ranging from 40 to 70 years. While 

10.6% (95% CI 9.1-12.2) of the subjects reported that they were smokers, 23 times 

more men smoked than women. The mean SBP for the study subjects was 135.1mmHg 

(SD 23.9mmHg), and the mean total Cholesterol was 4.0mmol/l (SD 1.1mmol/l). Of 

the study subjects, 3.5% (95% CI 2.7-4.5) had a history of diabetes mellitus, and 17.0% 

(95% CI 15.2-19.0) had a history of hypertension. However, only 54.5% (95% CI 52.0-

56.9) of the subjects had ever had their blood pressure measured.  

Table 4. Participants’ CVD risk characteristics 

Indicator  Female Male Total P-value  

Mean age in years  

(SD) 

52.0 (8.6) 51.4 (8.5) 51.7 (8.6) 0.145 

Per cent smoking (95% 

CI) 

1.1 (0.9-5.1) 23.8 (20.6-27.2) 10.6 (9.1-12.2) <0.000* 

Mean SBP in mmHg 

(SD) 

135.7 (24.7) 134.2 (22.8) 135.1 (23.9) 0.211 

Mean total cholesterol 

in mmol/l 

(SD) 

4.1 (1.1) 3.8 (1.0) 4.0 (1.1) <0.000* 
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Percent with history of 

diabetes mellitus (95% 

CI) 

4.2 (3.0-5.7)  2.5 (1.5-4.0) 3.5 (2.7-4.5)  0.103 

* p<0.05 

3.5.2.2.1 How are CVD risk scores distributed in the study population? 

The median CVD risk score for the study population was 3.0% (interquartile range 

(IQR) 0.3, 46.2) with a distribution skewed to the right (skewness, 2.65) with kurtosis 

of 12. Of the subjects, 69.1% (95% CI 66.8-71.3) were in the lowest risk category 

(<5%), 19.0% (95% CI 17.1-21.0) in low-risk category (5% to <10%), 9.8% (95% CI 

8.4-11.3) were in the moderate risk category (10% to <20%), 1.5% (95% CI 0.9-2.2) 

were in the high-risk category (20% to <30%) and 0.6% (95% CI 0.3-1.1) were in the 

highest risk category (30% and above). Table 5 shows the distribution of risk according 

to sex. Figures 4 to 8 show a graphical distribution of the CVD risk categories according 

to the socio-demographic and behavioural characteristics of the study population. 

Table 5. Distribution of CVD risk scores by sex 

CVD risk score category Female (95% CI) Male (95% CI) 

Lowest risk (<5%) 68.5 (65.4-71.5) 69.9 (66.2-73.3) 

Low risk (5% to <10%) 17.4 (15.0-20.0) 21.2 (18.2-24.6) 

Moderate risk (10% to <20%) 11.5 (9.6-13.8) 7.3 (5.5-9.6) 

High risk (20% to <30%) 1.9 (1.1-3.0) 0.9 (0.3-1.9) 

Highest risk (30% and above) 0.6 (0.2-1.4) 0.6 (0.1-1.5) 

Table 26 [Appendix 6] shows that women had a slightly higher mean CVD risk score 

than men: 5.0% (SD, 5.5) vs. 4.6% (SD, 4.7). Similarly, compared with men (9%), more 

women (14%) in the study population had a CVD risk score of more than 10% (Table 

5).  
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Figure 4. Distribution of CVD risk scores by socio-demographic characteristics 
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Figure 5. Distribution of CVD risk scores by alcohol consumption 
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Figure 6. Distribution of CVD risk scores by lifestyle advice provided 
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Figure 7. Distribution of CVD risk scores by physical activity 
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Figure 8. Distribution of CVD risk scores by dietary intake 

These bar charts show that CVD risk scores increased with age. Subjects who had no 

formal education and those with a post-graduate degree had a higher mean CVD risk 

score compared with other education level groups: 6.6% (SD 6.4) and 6.0% (SD 6.9) 

respectively. Those who lived in rural areas had a higher mean CVD risk score than 

those who lived in urban residences. Subjects who were divorced or widowed had a 

higher mean risk score compared with those of other marital statuses: 6.9% (SD 7.1) 

and 6.8% (SD 6.0) respectively. Those in the wealthiest category had a lower mean risk 

score compared with the other wealth quintiles. Subjects who were of Embu and Somali 
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ethnicities had higher mean risk scores than other ethnicities: 6.2% (SD 6.7) and 6.2% 

(SD 6.9). 

Subjects who reported having at least one standard alcoholic drink on more than five 

days per week had a higher mean risk score compared with those who drank on fewer 

than five days per week: 5.6% (SD 5.3). Cases whose work involved fewer than three 

days of vigorous-intensity activities had a higher mean risk score than those who were 

involved in vigorous activity over more than three days (Table 26) [Appendix 6]. Those 

who reported eating fruit on six days of a typical week had a higher mean risk score 

compared with those who ate fruit on fewer than six days or during all the seven days: 

6.0% (SD 7.6). Similarly, those who reported eating vegetables for five days of a typical 

week had a higher mean risk score compared with those who ate vegetables for fewer 

or more than five days: 6.3% (SD 5.6). Subjects who reported that they never added 

salt to food or sugar to beverages had a higher mean risk score than those who did. 

Equally, those who thought that they consumed ‘too little’ or ‘far too little’ salt or sugar 

had higher mean risk scores (salt: ‘too little’, 5.1% [SD 5.3] ‘far too little’, 6.9% [SD 

6.0] and sugar: ‘too little’, 5.3% [SD 5.6] ‘far too little’, 6.0% [SD 5.5]) compared with 

those in other categories. 

3.5.2.2.2 What is the association between factors measured in the survey and CVD 

risk scores? 

The following variables were included in the regression model: education level, marital 

status, ethnicity, the number of days on which vegetables were eaten in a typical week, 

the amount of salt/salty sauce the subjects thought they consumed, how often processed 

food high in sugar was eaten, the amount of sugar they thought they consumed, the 

number of days during which vigorous-intensity activities were part of the subjects’ 
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work in a typical week, and whether or not they had received lifestyle advice (in the 

previous three years) to reduce salt and sugar in the diet (see Table 27, Appendix 6).  

All regression model assumptions were met, aside from the presence of functional form 

problems. This unmet assumption was allayed through the log transformation of the 

CVD risk score, which resulted in the passing of the Ramsey RESET test.  

Table 27 (Appendix 6) shows the results of the analysis of variables that were 

associated with CVD risk score: F (52,743) = 2.64, p < 0.00, R2 = 0.16. Education level 

was negatively associated with CVD risk score; having any level of education reduced 

the subjects’ CVD risk score. Compared with those who had never been married, 

widowhood and widowerhood were positively associated with cardiovascular risk 

score: β = 0.50 (95% CI 0.16-0.84). CVD risk scores were both positively and 

negatively associated with various ethnicities. The CVD risk score was positively 

associated with the number of days on which vegetables were eaten in a typical week 

and negatively associated with the number of days during which vigorous-intensity 

activities were part of a subject’s work in a typical week: β = -0.57 (95% CI -0.91, -

0.24).  

When collapsed to group level, several groups were found to add statistically 

significantly to the risk score. These were: education level: β = -0.04 (95% CI -0.09, -

0.00); marital status: β = 0.11 (95% CI 0.06, 0.16); how often the subjects ate processed 

food that was high in sugar: β = 0.12 (95% CI 0.04, 0.20); and whether they had been 

given lifestyle advice on salt reduction in the previous three years: β = -0.24 (95% CI -

0.48, -0.01) (Table 6).  

  



63 

 

Table 6. Multivariable regression showing the association between factors measured in the survey 

and CVD risk scores (grouped) 

 Log CVD risk score  

Coef. 

 

St.Err. 

 t-

value 

 p-

value 

 95% 

Conf. 

 

interval 

 

Sig 

Education level -0.04 0.02 -2.06 0.04 -0.09 -0.00 * 

Marital status 0.11 0.03 4.38 0.00 0.06 0.16 * 

Ethnicity -0.01 0.01 -0.79 0.43 -0.03 0.01  

Number of days vegetables were 

eaten in a typical week 

0.00 0.02 0.15 0.88 -0.03 0.03  

The amount of salt/salty sauce 

subjects thought they consumed 

0.04 0.05 0.93 0.36 -0.05 0.14  

How often processed food high in 

sugar was eaten 

0.12 0.04 2.87 0.00 0.04 0.20 * 

The amount of sugar subjects 

thought they consumed 

-0.01 0.04 -0.16 0.87 -0.09 0.08  

The number of days that 

vigorous-intensity activities were 

part of subjects’ work in a typical 

week 

0.02 0.02 1.19 0.23 -0.01 0.06  

Whether subjects had received 

lifestyle advice (in the previous 

three years): 

 

to reduce salt in the diet 

 

 

 

 

-0.24 

 

 

 

 

0.12 

 

 

 

 

-2.04 

 

 

 

 

0.04 

 

 

 

 

-0.479 

 

 

 

 

-0.009 

 

 

 

 

* 

to reduce sugar in the diet 0.02 0.13 0.15 0.88 -0.238 0.277  

  

Constant 

 

0.53 

 

0.37 

 

1.44 

 

0.15 

 

-0.194 

 

1.255 

 

 

Mean dependent variation 1.09 SD dependent 

variation  

0.90 

R-squared  0.03 Number of 

observations   

796.00 

F-test   5.26 Prob > F  0.00 

AIC 2051.97 Bayesian 

criterion  

2103.45 

* p<0.05  

3.6 Discussion 

3.6.1 Summary of findings 

3.6.1.1 CVD risk distribution 

Through this cross-sectional study of survey data, I aimed to describe the distribution 

of CVD risk scores in the Kenyan adult population and to identify factors associated 

with the variation of these scores in this population. The median CVD risk score in the 

study sample was 3.0% (IQR 0.3, 46.2), and the majority (69.1% [95% CI 66.8-71.3]) 

of the subjects were grouped in the lowest CVD risk category (< 5% CVD risk). 

According to the national guidelines on CVD prevention and management, up to 11.9% 
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of the study population (moderate, high and highest-risk categories) are eligible for both 

pharmacological and lifestyle interventions. Women recorded a higher mean CVD risk 

score than men: 5.0% (SD 5.5) vs. 4.6% (SD 4.7). This is in addition to more women 

(14%) than men (9%) in the study population having a CVD risk score of more than 

10%.  

The mean CVD risk scores differed significantly across socio-demographic and 

behavioural groups. The data for the subjects showed that their educational levels, 

marital statuses, ethnicities, their frequency of consumption of processed food that was 

high in sugar, the number of days on which they ate vegetables in a typical week, 

whether they had received lifestyle advice on reduction of their salt intake in the 

previous three years and the number of days in a typical week on which they undertook 

vigorous-intensity activities as part of their work were significantly associated with 

their CVD risk scores.   

3.6.1.2 Socio-demographic and behavioural characteristics 

Most socio-demographic characteristics of the subjects differed by gender. More men 

had completed secondary school education than women (17.0% vs. 7.6%). More 

women were living in rural homes than men (63.6% vs. 54.0%). There were more 

married men than women (84.9% vs. 61.6%) and more widows than widowers (23.9% 

vs. 5.0%). Similarly, most of the behavioural characteristics of the subjects varied 

according to gender. About 23 times as many men smoked as women, and more men 

consumed alcohol than women.  

Regarding diet, the subjects of this study did not fulfil the recommendations set by the 

WHO on fruit and vegetable intake either in number of servings or in frequency (the 

WHO recommends five servings of fruit and vegetables per day) (101). However, a 
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large proportion of the subjects (>40%) did not add sugar or salt to their food and did 

not eat processed food high in sugar or salt. More than half of the subjects reported that 

they consumed ‘just the right amount’ of sugar and salt. These findings regarding salt 

and sugar consumption may need to be interpreted with caution due to the subjectivity 

of the survey questions and show cards.  

Regarding physical activity, both men and women fell slightly short of the WHO 

recommendations on the frequency of physical activity (101). The subjects performed 

an average of five days of moderate-intensity activities in a typical week instead of 

seven (daily). However, they exceeded the recommended duration (30 minutes per day) 

by 2.5 hours in moderate physical activities. Less than a fifth of the subjects had 

received lifestyle advice from a doctor or health worker in the previous three years. 

Given that a significant proportion (71.9%) of the subjects reported that their primary 

sources of healthcare were public primary-care facilities, this might suggest that non-

pharmacological therapies such as lifestyle interventions were being offered sub-

optimally in these facilities. 

Notably, CVD risk score was positively associated with the number of days on which 

subjects ate vegetables in a typical week and negatively associated with the number of 

days that they undertook vigorous-intensity activities as part of their work in a typical 

week. These results may be an effect of previous health advice that had been given to 

at-risk subjects on lifestyle adjustment. This trend was also seen among those who had 

been advised in the previous three years by a health worker to adjust their lifestyle 

behaviour; these subjects had a higher mean risk score compared with those who had 

not been given the advice. 
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3.6.2 Interpretation of findings 

The distribution of CVD risk scores in the study population suggests that approximately 

11.9% of the population (those with CVD risk above 10%) would be eligible for 

consideration for both pharmacotherapy and lifestyle interventions (102). This estimate 

contributes to the evidence that is needed to prioritise the prevention and management 

of CVD both at the population level and in Kenyan primary care settings.  

Results showing that the mean CVD risk scores varied by socio-demographic and 

behavioural groupings reiterate the importance of knowing these characteristics if 

clinicians are to understand further the epidemiology of CVD in this population. For 

example, a majority of the study subjects who reported that they consumed alcohol 

drank on fewer than eight days a month on average – twice a week. However, during 

each of these drinking sessions, the mean number of standard alcoholic drinks that they 

consumed was nine. This suggests a high prevalence of binge drinking (defined as the 

imbibing of more than four standard alcoholic drinks during one period) in this group. 

Further, the observed breakdown of socio-demographic characteristics according to 

gender may have an impact on behaviour and the lifestyle choices of the subjects, and, 

in turn, on their CVD risk-factor characteristics. 

These findings also reinforce the importance of addressing these socio-demographic 

and behavioural characteristics for public health impact. The association between 

factors that were measured in the survey and CVD risk scores suggest that attention 

should focus on education level, marital status, ethnicity, dietary practices, physical 

activity and previous lifestyle advice during the performance of targeted screening in 

this population. Health services, and in particular primary-care systems, should be 



67 

 

reoriented urgently to assess and address proactively these local social determinants of 

health. 

3.6.3 Findings in the context of existing research 

Few studies have explored the risk of CVD in populations through descriptions of the 

distribution of CVD risk scores as an outcome measure of CVD risk. This is the first 

study to my knowledge to make such an assessment at a national level, which was 

through use of a nationwide survey in Kenya. Most of the research currently available 

reports on the prevalence and number of individual CVD risk factors that are present in 

populations as a quasi-measure of CVD risk.  

The proportion of people (88.1%) in this study who showed a CVD risk of <10% 

generally matched the proportions observed elsewhere. For example, a study by Mendis 

et al. (2011), which was performed in ‘resource-constrained’ settings, found similar 

percentages (79% to 96%) in eight countries that included China; another by 

Otgontunya et al. (2013) reported figures from Cambodia (98%), Malaysia (94%) and 

Mongolia (90%); and one by Ndindjock et al. (2011) found a similar figure (89%) in 

Seychelles (103–105). A similar study that was conducted in Kenya but focused on a 

slum population in Nairobi reported that a majority of its population (95%) had a total 

CVD risk score of <10% (106). Conversely, a study in Indonesia reported that a third 

of its study population had a CVD risk score of >30%, which is thought to represent 

the varying burden of CVD and prevalence of CVD risk factors (including age) in that 

country.  

In studies that compared the prevalence and number of CVD risk factors in populations 

such as those in Bangladesh, India, Vietnam, Indonesia and Thailand, the Kenyan 

population seemed, on average, to match the number of CVD risk factors. For example, 
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more than 70% of the populations in the majority of the five Asian countries had three 

or more risk factors compared with the 85.6% in a study of Kenyan adults by Wekesah 

et al. (2018) (107). A study that was conducted in Uganda – which has a population 

more comparable with that of Kenya – reported that only 17.3% of the population 

showed three or more risk factors (108). Many factors could explain these differences; 

from methodological and study design incomparability to the number and varying 

definitions of the risk factors that were included in these studies.  

Still, the average number of individual CVD risk factors is not the same as the average 

CVD risk score when it is based on the validated CVD risk-assessment tool. The latter 

is based on the understanding that cardiovascular risk factors are additive and 

synergistic, and growing evidence posits that this measure is more accurate to describe 

a population’s CVD risk distribution than single risk factors alone (31). 

Notwithstanding, this approach of reporting the prevalence of individual CVD risk 

factors is essential as it gives critical insight into CVD epidemiology. However, it has 

been criticised for its lack of accurate information on the proportion of the population 

that is at risk of CVD in ways that are actionable for the delivery of preventive services, 

primarily in the various levels of the health system (109). 

Findings from this study highlight an element according to gender in the distribution of 

CVD risk scores by various socio-demographic and behavioural characteristics, and 

cardiovascular risk factors. This gender aspect, perhaps, explains why, in similar studies 

that calculated CVD risk scores, females scored higher CVD risk scores compared with 

males (110,111). Higher CVD risk scores in females compared with males contradicts 

previous evidence that the clustering of CVD risk factors is mainly associated with the 

male gender (112). Until very recently, CVD and the risk of CVD were extensively 
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considered to be predominant among men. Emerging findings now show increased 

mortality and morbidity from CVD in females of comparable age groups (113). Results 

from this study confirm these findings in the Kenyan population.  

Concerning the prevalence of behavioural CVD risk factors, this study confirmed some 

of the findings that have been reported before with regard to insufficient consumption 

of fruits and vegetables, and physical inactivity in the Kenyan population (114). 

However, there were conflicting findings on salt consumption in the population. Results 

from this study showed that more than 70% of the study population rarely or never 

added salt to their food, or consumed processed food high in salt. Conversely, the study 

by Wekesah et al. (2018), which was conducted in Kenya, reported that more than 89% 

of the study population had high salt intakes (107). This conflict broadly illustrates the 

challenges of ‘measuring’ behavioural characteristics due to their subjective nature and 

the need for better measurement systems in these settings. These measurement tools 

and systems should also address the recall bias that is inherent in the current designs of 

data collection methods. Some of the options may include continuous collection of data 

at primary care level on behavioural CVD risk factors as opposed to one-off national-

level surveys. However, for this to be successfully implemented, health information 

systems would have to be robust, standardised and dynamic for national-level 

consolidation. 

Notably, factors such as ethnicity, level of education, urban or rural living, socio-

economic status and marital status are increasingly associated with a population’s CVD 

risk. Similar findings from this study support a call for more targeted preventive 

approaches based on these factors (115). A systematic review by Allen et al. (2020), 

which explored what such an approach could look like in primary care, provided a 
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three-tiered action plan that focused on targeting high-risk individuals, communities 

and public policies (116). However, all the studies that were included in the review 

were from high- or middle-income countries. 

3.6.4 Strengths and limitations 

By application of CVD risk-scoring tools that were updated and appropriate for the 

region (WHO CVD risk charts, revised models for 2019), this study has provided the 

most up-to-date and specific CVD risk scores and their distribution in the Kenyan 

population. This approach has been lauded as an accurate and actionable way to inform 

health planning and delivery of CVD prevention and management services (43).The 

study also utilised a standardised chronic disease risk surveillance approach (WHO 

STEPS) that conferred comparability of this study’s findings to other settings. 

However, the study has some limitations. First, the data on behavioural risk factors was 

based on self-reporting and thus may suffer from reporting and recall bias. This bias is 

especially rife regarding socially discouraged practices such as smoking and alcohol 

consumption. Second, it was not possible to exclude from this study those participants 

in the original WHO survey who had suffered transient ischaemic attacks, atrial 

fibrillation, peripheral vascular disease, or had undergone previous coronary artery 

surgery as this information was not available from the survey. In addition, it was not 

possible to evaluate thoroughly all risks, such as would be shown through collection of 

family and current medical histories. Lastly, there is a possibility of a selection bias as 

the analysis was from a subsample of the original survey. These limitations mean that 

the findings here might underestimate the population’s full CVD risk and its 

distribution.  
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3.6.5 Implications for practice and research 

As the early onset of CVD is mainly asymptomatic, the capacity of the health system 

to provide information, prevention and diagnostic services to its population is vital to 

increase awareness and mitigate cardiovascular risk. The findings of this study advance 

the importance of population- and individual-level strategies to prevent CVD risk as 

part of health policies. At the population level, health promotion activities based on the 

WHO ‘best buys’ to create awareness of CVD risk in the population are of utmost 

importance as supplements to targeted approaches (51).  

Targeted approaches include targeting high-risk individuals and communities. One way 

in which this could be done is through application of proactive screening that would 

use CVD risk-scoring tools to inform prevention and management strategies in primary 

care. This would mainly be used to plan pharmacological and non-pharmacological 

interventions in these settings appropriately. Clinicians and policymakers would need 

to work together, through the formulation of new policies and closure of the policy-

practice gap, to address the local socio-political determinants of health that have been 

explored in this study. Specifically, more attention should be paid to socio-

demographic-behavioural factors such as ethnicity, level of education, marital status, 

dietary practices and physical activity in order to refine the existing entry points to 

targeted screening in Kenyan primary care settings. 

Future research should focus on three concerns: first, understanding current practice in 

the prevention and management of CVD risk to incorporate CVD risk screening fully 

in these settings (Chapter 5); second, introduction of better measurement systems and 

tools that adequately capture the population’s behavioural CVD risk characteristics at 

the national and sub-national levels; and lastly, production of more contextual research 
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on interventions that address local socio-political determinants of health in Kenyan 

primary care settings. 

3.7 Conclusions  

The distribution of CVD risk scores in the Kenyan population suggests that 

approximately 11.9% of the population (who showed a CVD risk of more than 10%) 

would be eligible for consideration for both pharmacotherapy and lifestyle 

interventions. However, more than 75% of the population report having never received 

any lifestyle advice concerning CVD risk factors. Public primary-care facilities, which 

serve more than 70% of the Kenyan population, are critical points of entry through 

which to institute targeted interventions for the prevention and management of CVD 

risk. Consideration of factors such as ethnicity, level of education, marital status, 

dietary practices and physical activities may refine the existing entry points for CVD 

risk screening, prevention and management in Kenyan primary-care settings. 

3.8 Chapter summary 

• It was found that 11.9% of the Kenyan population (who show a risk of CVD > 

10%) could be eligible for consideration for pharmacotherapy and lifestyle 

interventions to mitigate their risk of CVD; 

• the distribution of CVD risk scores by socio-demographic and behavioural 

characteristics shows a gender bias, and cardiovascular risk factors place 

women at higher risk of CVD in this population; 

• factors such as ethnicity, level of education, marital status, dietary practices and 

physical activity could be used to refine the existing entry points for targeted 

CVD risk screening, prevention and management in Kenyan primary care 

settings; 

• public primary-care facilities are a critical entry point for targeted screening and 

the delivery of interventions for CVD risk prevention and management; 
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• future research should focus on three issues: understanding current practice in 

the prevention and management of CVD risk to incorporate CVD risk screening 

fully in these settings; introduction of better measurement systems and tools that 

adequately capture the population’s behavioural CVD risk characteristics; and 

the conduct of more contextual research on interventions that address local 

socio-political determinants of health in Kenyan primary-care settings. 
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Chapter 4. Factors that influence the implementation of 

cardiovascular risk scoring in primary care: a mixed-

method systematic review 

4.1 Publication statement 

Features of this chapter have been published in the BMC journal Implementation 

Science (86). The protocol for this chapter was also accepted for publication in the 

British Medical Journal Open; however, I was unable to raise the article processing 

charges that were required for publication. 

4.2 Introduction 

The findings of the work described in Chapter 3 showed a high CVD risk burden in the 

Kenyan population; up to 11.9% of the population (who showed a CVD risk of more than 

10%) may be eligible for consideration for both pharmacotherapy and lifestyle 

interventions. A key strategy to reduce the CVD risk burden in Kenya was the formulation 

of national guidelines for CVD prevention and management in 2018. These guidelines 

advocated targeted CVD risk assessment and therapeutic management based on an absolute 

CVD risk-score premise. This is in line with the WHO’s recommendations for the use of 

CVD risk-assessment tools in primary care as a key preventative strategy. However, there 

is evidence of poor uptake and use, especially in LMICs.   

A global survey conducted by the WHO in 2019 reported a lag in implementation of 

these tools in most LMIC countries (117). For example, while nearly 50% of the 

countries reported that CVD risk-stratification tools were available in more than 50% 

of health-care facilities, about 29% reported availability in less than 25% of facilities. 

In a further 9% of the countries, the health authorities were not aware of the extent to 

which CVD risk stratification was offered. Notably, most countries with availability in 

more than 50% of facilities were HICs or UMICs, and most of these were in Europe. 
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Almost 50% of African countries reported that risk stratification was not available in 

any health-care facilities. Evidence that has explored the factors that underpin the 

implementation of CVD risk-assessment tools has not been robustly reviewed (75). 

Such a review may reveal factors that have particular relevance to LMICs.  

Therefore, I hypothesised that there would be a multitude of evidence to explain the lag 

in the adoption of CVD risk-scoring tools in primary care, and perhaps also to explain 

the global disparities in their use. This understanding could guide implementation 

policy and practice, and provide insight into how cardiovascular risk assessment tools 

could be best utilised in various settings that included those in Kenya. 

4.3 Aim and objectives 

4.3.1 Aim 

The aim of the work that is described in this chapter was to systematically synthesise 

existing evidence of factors that influence the implementation of cardiovascular risk 

scoring in primary care settings.  

4.3.2 Objectives 

Primary objective 

To explore the facilitators and barriers to the implementation of cardiovascular risk 

scoring in primary care. 

Secondary objective 

To examine these factors within different contexts, such as a country’s GNI 

classification, and among the users of the intervention. 
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4.4 Methods 

I prospectively registered the protocol on the PROSPERO database of prospectively 

registered systematic reviews in health and social care (registration ID: 

CRD42018092679). Any deviation from the protocol that was made during conduct of 

the review was documented with reasons. 

4.4.1 Search strategy 

With the aid of an information specialist (Nia Roberts, University of Oxford), I 

conducted a systematic search to identify all the relevant studies that had reported on 

facilitators and barriers to cardiovascular risk scoring in primary care. Terms that 

related to facilitators, barriers, implementation, total cardiovascular risk assessment 

scores and primary care were populated on: the biomedical databases Excerpta Medica 

database (EMBASE) and the medical literature analysis and retrieval system online 

(MEDLINE); the Cochrane central register of controlled trials (CENTRAL); the 

cumulative index to nursing and allied health literature (CINAHL); the database of 

abstracts of psychology literature (PsycINFO); Global Health; Web of Science; and in 

grey literature. The full search strategy is shown in Appendix 7. This search was not 

limited by date or language. In addition, and for pragmatic reasons, I searched the 

references of all the included studies alongside forward and backward citation of key 

articles that were already known to me. 

4.4.2 Selection criteria 

For inclusion, studies had to report on factors that were related to increased, decreased 

or no use of total cardiovascular risk assessment tools. This included aspects that 

influenced the usability and uptake of these tools, opportunity costs and resources that 

were associated with their use or/and uptake. Only primary studies, i.e. qualitative, 
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quantitative and mixed-method reports, were included. Studies of mixed populations in 

primary and secondary care were only included when there was access to data that came 

exclusively from primary care populations. Where this was not clear, I sought 

clarification from the authors. Only studies that assessed the systematic provision of an 

absolute cardiovascular risk assessment, by the integration of three or more risk factors 

to a patient by a physician or a non-physician as a strategy for primary prevention of 

cardiovascular disease, were included. 

Studies were excluded if they involved participants who were under 18 years old and 

who had pre-existing CVD. Studies that assessed cardiovascular risk by use of two or 

fewer risk factors were excluded. Those that assessed self-administration of total 

cardiovascular risk assessment scores via online calculators or charts were also 

excluded. 

At first instance, I screened all the retrieved studies for title and abstract screening while 

DK and GR independently screened half of these studies each. The full-text screening 

was done by two reviewers (GR and TBM), and disagreements were settled by 

consensus or by consulting the third reviewer (DK). A record of the studies that were 

excluded after full-text screening and the reasons for exclusion is available in Appendix 

8. The decision process that led to the choice of included studies was documented on a 

preferred reporting items for systematic reviews and meta-analyses (PRISMA) flow 

chart (Figure 4 in the results section). This selection process was managed using 

Covidence (118). 

4.4.3 Assessing the quality of the studies  

The methodological quality of mixed-method studies was assessed by use of the mixed 

methods appraisal tool (MMAT), and, for qualitative studies, through use of the critical 
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appraisal checklist that was developed for the purpose by the National Institute for 

Health and Care Excellence (NICE) (119,120). For the quantitative studies, all of which 

were cross-sectional studies, the appraisal tool for cross-sectional studies, known as 

AXIS, was used (121). Two reviewers (GCR and TBM) appraised all the studies 

independently and disagreements were resolved by consensus.  

4.4.4 Assessing for bias in the review 

This review has been reported in accordance with the PRISMA guidelines for 2015 and 

the enhancing transparency in reporting the synthesis of qualitative research 

(ENTREQ) statement (122,123). This promoted the explicit and comprehensive 

reporting of review processes and outcomes. 

4.4.5 Data extraction strategy 

The characteristics of the included studies, i.e. the country’s classification according to 

its GNI, study design, demographics of the participants, type of cardiovascular 

assessment tools that were used and the study outcomes were extracted independently 

and in duplicate by GR and I using Microsoft Excel 2016. Discrepancies were resolved 

by consensus.  
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4.4.6 Data synthesis and presentation 

Synthesis took a ‘best fit’ framework approach and utilised an integrated mixed-

methods methodology (124,125) [Figure 9 and Table 6].  

The ‘best fit’ framework synthesis, which is an approach based on the framework 

analysis technique, was then used to identify the facilitators and barriers. This approach 

was employed because it pragmatically reduces the time taken to generate theory de 

novo and enriches the process of theory generation by engaging with existing theory, 

i.e. it provided a pragmatic means to situate my findings within existing theories of 

implementation science. More importantly, this approach allows for the systematic 

presentation of actionable outcomes, which is apt for the identification of key strategies 

that will support implementation (126). The approach has been used before to 

synthesise employees’ views of workplace smoking cessation interventions and to 

explore the views of adults regarding the taking of potential chemo-preventive agents 

within the context of the primary prevention of colorectal cancer (127,128). 

Additionally, the seven steps of the approach allowed for an inductive and deductive 

approach to data synthesis (Table). An integrated mixed-methods methodology 

involved ‘combining’ qualitative and quantitative data by having the quantitative data 

contribute to the thematic typology. 

Research question

Study selection, data 
analysis

Conversion of data to a 
compatible format

Mixed-methods 
synthesis (assimilation)

Figure 9. An integrated methodology for mixed-methods reviews 



80 

 

Table 6. Steps to use of a ‘best-fit’ framework synthesis 

 

 

 

 

 

 

 

What are the factors that influence the implementation of cardiovascular risk scoring in 

primary care? 

Systematically identified relevant (‘best fit’) 

publications of frameworks, conceptual models or 

theories using the BeHEMoTh approach 

Systematically identified relevant 

primary research studies (n=25) 

Identified an existing framework from literature – 

Consolidated Framework for Implementation 

Research (CFIR)  

Extracted data on study characteristics 

from included studies and appraised the 

quality of the studies 

Coded data from the included studies against the CFIR framework 

Generated new themes by performing thematic analysis on any data that could not be coded against 

the framework 

Produced new framework composed of a priori and new themes that were supported by the evidence 

Revisited evidence to explore relationships between themes and concepts 

 

Tested synthesis by exploring issues of dissonance and the impact of variables such as quality 

After the relevant primary studies for the review had been identified, an a priori (‘best-

fit’) framework was similarly identified from existing frameworks in the literature 

through use of the behaviour of interest, health context, exclusions, and models or 

theories (BeHEMoTh) strategy. This strategy was focused on implementation of 

science theories and frameworks. Consequently, the consolidated framework for 

implementation research (CFIR) was identified as the ‘best fit’ framework (Table 7).  

There are two main reasons why the CFIR was identified as the best framework to use: 

it is a multilevel, determinant type of implementation framework (see Chapter 2, section 

2.6); and it provides a ‘meta-view’ of all the factors that influence an implementation 

process in a well-organised and operationalised manner (129). The CFIR is also 

preferred to other frameworks because it draws on psychological and organisational 

theories that are important during exploration of human behaviour and how behaviour 

is reinforced or hindered by settings (91). The CFIR has been used widely across many 

topic areas with regard to health-related interventions (130). However, it has been 

applied mostly in HICs and has had limited use in LMICs. For example, a 2020 

systematic review identified 26 meaningful applications of the CFIR, of which only 

two took place in LMICs (131). While the framework has been praised for its 
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comprehensiveness, flexibility, and meta-theoretical approach, implementation 

determinants in LMICs might manifest differently due to variations in resource 

availability, health-system structures, morbidity profiles, and socio-cultural-political 

norms. Thus, a potential limitation of this framework is the possible need to adapt or 

contextualise it to fit the requirements of practitioners in these settings.   

The CFIR framework subsumes its multiple constructs into five domains, namely: 

intervention characteristics, outer setting, inner setting, characteristics of individuals 

and process. Data that were extracted from the included studies were sorted and indexed 

onto this framework.  

Table 7. An outline of the consolidated framework of implementation research (CFIR) 

 

IM
P

L
E

M
E

N
T

A
T

IO
N

 

CFIR domains CFIR constructs 

Intervention 

characteristics 

Intervention source, evidence strength & quality, relative advantage, 

adaptability, trialability, complexity, design quality & packaging and 

cost 

Outer setting Patients’ needs & resources, cosmopolitanism, peer pressure and 

external policy & incentives 

Inner setting Structural characteristics, networks and communications, culture, 

implementation climate and readiness for implementation 

Characteristics of 

individuals 

Knowledge & belief about the intervention, self-efficacy, individual 

stage of change, individual identification with the organisation and 

other personal attributes 

Process Planning, engaging, executing, reflecting & evaluating 

For quantitative and mixed-methods studies, data on the facilitators and barriers were 

extracted and collated on an Excel spreadsheet. These data were then thematically 

coded under the CFIR constructs outlined above. This conversion process is adapted 

from the Joanna Briggs Institute methodology for aggregative mixed-method synthesis. 

It is a method that is aimed at producing a single overarching synthesis by combining 

the results of separate syntheses (124). In this conversion, quantitative data lends itself 

to the derivation of defined themes that can then be codified. The facilitators and 

barriers in qualitative studies were presented textually as participants’ quotations. This 
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data, both the converted and those from qualitative studies, were then coded by use of 

NVivo 12 onto the 39 constructs of the CFIR.  

4.4.7 Additional analyses 

The variations between the facilitators and barriers across countries’ GNI indices and 

the users of cardiovascular risk tools were identified, categorised and explored.  

In addition, the confidence/certainty of the review findings was assessed to strengthen 

the rigour of our review. Each review finding was assessed using the confidence in the 

evidence from reviews of qualitative research (CERQual) approach (132). CERQual is 

an innovative approach that provides a systematic and transparent framework for the 

assessment of confidence in individual qualitative review findings. This assessment is 

based on four components: methodological limitations, coherence, adequacy of data, 

and relevance. In this review, the ‘confidence’ of a finding was the assessment of its 

ability to represent reasonably the phenomenon of interest, such that this finding did 

not differ substantially from the phenomenon of interest. These four components were 

assessed as having minor, moderate, or serious concerns. An overall assessment on the 

confidence in the evidence for each finding, based on these four components, was 

assessed as high, moderate or low. 

Notably, this assessment was only carried out for individual findings from qualitative 

studies. This is because the CERQual approach is designed to assess the confidence of 

the individual conclusions in a qualitative review synthesis as opposed to a mixed-

method review synthesis. However, there is an acknowledgement of concern in that, in 

assessing the qualitative elements of this mixed-methods review separately, there was 

a risk that the contribution of the review findings that were based on integrated data 
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would be undervalued. To alleviate this, the results of this assessment are given as an 

adjunct to the main conclusions of the review. 

4.5 Results 

4.5.1 Study selection and characteristics 

After removing duplicate studies, the titles and abstracts of 3010 studies were screened 

and the full text of 52 studies. Twenty-five studies were included in this review (Figure 

10). A summary of the study characteristics is available in Appendix 9. Most (n=20) of 

the included studies were conducted in HICs and the other five were conducted in 

middle-income countries. There were no studies from low-income countries. All the 

studies reported on healthcare professionals’ perspectives of cardiovascular risk scoring 

but only five reported on patients’ perspectives. Most of the studies (n=23) involved 

physicians with only four of the studies involving non-physicians, i.e. practice nurses, 

health promoters, pharmacists, practice managers, administrators and policymakers.  

Eleven cardiovascular risk-scoring tools were used in the studies that were included 

(Table 8). Five studies did not mention the specific cardiovascular risk scoring tool that 

was used in their evaluation, but reported using an absolute cardiovascular risk 

assessment strategy in their methods. 

Table 8. Cardiovascular risk-scoring tools reported in the review 

Tool 

Acronym and definition 

Countries in which these tools were used 

ESC SCORE risk 

charts  

The European Society 

of Cardiology 

systematic coronary 

risk evaluation 

Switzerland, Brazil, United States of America, 

Greece, Chile, Venezuela, Portugal, The 

Netherlands, Central America (Costa Rica, 

Panama, El Salvador and Guatemala), Austria, 

Belgium, France, Germany, Ireland, Norway, 

Russia, Spain, Sweden, Switzerland, Turkey and 

United Kingdom 
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Framingham risk score Switzerland, Germany, Turkey, Brazil, United 

States of America, Greece, Chile, Venezuela, 

Portugal, The Netherlands, Central America 

(Costa Rica, Panama, El Salvador and 

Guatemala), Austria, Belgium, Egypt, France, 

Norway, Russia, Spain, Sweden and United 

Kingdom 

Modified Framingham risk score  Turkey, Austria, Belgium, France, Germany, 

Greece, Norway, Russia, Spain, Sweden, 

Switzerland and United Kingdom 

PRECARD A program for the 

Copenhagen risk score 

Denmark 

Cardiovascular 

risk PROCAM 

score 

Cardiovascular risk 

(prospective 

cardiovascular 

Munster) score 

Switzerland, Brazil, United States of America, 

Greece, Chile, Venezuela, Portugal, The 

Netherlands, Central America (Costa Rica, 

Panama, El Salvador and Guatemala) 

AGLA risk score 

(ARS) 

A PROCAM-derived 

Swiss risk score  

Switzerland 

New Zealand risk score Australia, Switzerland and New Zealand 

Framingham - 

REGICOR 

Registre Gironi del cor 

– a Spanish adaptation 

of the Framingham 

study  

Spain 

JBS risk calculator  Joint British societies 

for the prevention of 

cardiovascular disease 

risk calculator 

Australia, United Kingdom, Brazil, United States 

of America, Greece, Chile, Venezuela, Portugal, 

Germany, The Netherlands, Central America 

(Costa Rica, Panama, El Salvador and Guatemala) 

and Egypt 

WHO/ISH 

cardiovascular risk 

prediction charts 

The World Health 

Organisation and the 

International Society of 

Hypertension 

Argentina, Egypt and Jordan 

QRisk United Kingdom and Egypt 

4.5.2 Quality assessment of included studies 

The response rates of all but one of the quantitative studies, a study by Tawfik et al. 

(2015), were inadequate – only two studies had a response rate above 50% (133). No 

information about non-responders was described in any of the studies. Of the 12 studies, 

only six reported how ethical approval or consent of the participants was attained. 

Of the nine qualitative studies, eight had an overall rating of good (++) according to the 

NICE qualitative appraisal tool. This rating meant that most of the checklist criteria had 
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been fulfilled and where they had not been fulfilled the conclusions were very unlikely 

to be altered.   

Two out of the four mixed-methods studies scored 100% (****) on the MMAT 

appraisal tool. The other two scored 75% (***): studies by Kirby et al. (2009) and Oriol-

Zerbe et al. (2007) did not consider how the findings related to the researcher’s 

influence in the interactions with the participants. A summary of the quality appraisal 

of all the included studies is available in Appendix 10. 
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4.5.3 Factors that influenced the implementation of cardiovascular risk scoring 

in primary care  

Four overarching constructs - the healthcare system and clinical setting, the users of 

cardiovascular risk scoring tools and the tools themselves - were identified (see Figure 

11). The presentation of these results in this format should not suggest that each 

construct and underlying factor exists in isolation. These constructs and underlying 

factors interact in rich and multifarious ways to influence implementation effectiveness. 

This review suggests that these factors have porous boundaries. The knowledge and 

Figure 10. PRISMA flow diagram for the systematic review 



87 

 

understanding of cardiovascular risk, CVD and its management was a primary 

influence across these three overarching concepts.  

We have presented these factors against the backdrop of the five domains of the CFIR. 

A summary of the CFIR coding framework and the contribution of the included studies 

to key concepts and synthesis are presented in Appendix 11.  

 

4.5.3.1 The healthcare system and clinical setting  

The factors that emerged within this construct included resources, system and practice-

level priorities, the practice culture of the clinical setting, and how the practice was 

organised. 

4.5.3.1.1 Resources 

Physical and human resources acted as facilitators or barriers to cardiovascular risk 

scoring in primary care settings. An adequately resourced health system with a 

dedicated budget for the prevention of CVD was viewed as a facilitator (134). However, 

Figure 11. Factors that influence cardiovascular risk scoring in primary care settings 
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most studies, regardless of setting, reported that there was a lack of adequate resources 

to support cardiovascular risk assessment (135–137). There was a lack of health 

information systems, lack of equipment to measure all the risk factors, and a scarcity 

of human resources due to staff shortages and high workload. The lack of health 

information systems and equipment was only reported in middle-income countries at 

the lower end of the scale (138).   

4.5.3.1.2 System and practice-level priorities 

In healthcare systems in which prevention of CVD was not prioritised, cardiovascular 

risk scoring was implemented sub-optimally (135,136,139). This was both in high and 

middle-income countries. However, for middle-income countries, one reason that was 

given for not prioritising prevention was that the healthcare system was satisfying a 

higher demand for ‘more urgent’ social and health problems (135,136). This shifted the 

priority away from primary prevention and chronic condition management. 

Furthermore, in some settings in which prevention of cardiovascular disease was a 

priority, conflict was endemic in deciding to whom this mandate belonged, i.e. 

clinicians or local authorities (140). 

4.5.3.1.3 Practice culture and organisation  

Practice culture and organisation encompassed a set of routine activities that were 

characteristic of a healthcare system or clinical setting. The shifting and reallocation of 

tasks, and sharing in GP practices, helped to focus tasks into either risk assessment or 

risk management, which necessitated the use of cardiovascular risk-scoring tools by 

clinicians (134). GP practices that had existing cardiovascular prevention care 

programmes and pathways took up cardiovascular risk scoring (134). To ensure 

efficient conduct of these prevention activities, adequate organisation of them was 
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important, i.e. appropriate staff were required to run them and they had to be held close 

to the clinical settings, for the ease of the clinician and the patients (134,139).   

The practice of defensive medicine, which is a practice by which clinicians recommend 

tests or treatments that are not necessarily the best option for the patient but act as 

protection of the clinician against liability, was a barrier to the use of cardiovascular 

risk scoring (140). Another barrier was the presence of disruptive professional 

hierarchies (140). Specialists or clinicians who ranked high in the practice were held in 

high regard even when they did not adhere to guidelines such as those that mandated 

cardiovascular risk scoring. This set a precedent for practice in the clinical setting, 

which junior clinicians did not feel empowered to question or disrupt. Also, lack of 

collaboration between healthcare workers and administrative staff, either due to 

increased workloads or a lack of communication, threw up obstacles to the use of 

cardiovascular risk scoring (138). This practice of defensive medicine and the presence 

of disruptive professional hierarchies were only reported in the studies of HICs. On the 

other hand, lack of collaboration between healthcare workers and administrative staff 

was reported only in the studies of countries in the low strata of middle-income 

countries. 

4.5.3.2 The users 

The attributes of the users of the risk-scoring methods (direct and indirect) and the 

interactions between those involved in the use of the risk scoring were given in the 

studies.  

4.5.3.2.1 Attributes of the users 

The review explored the characteristics of clinicians, patients and other stakeholders 

that influenced the use of cardiovascular risk scoring. These characteristics acted as 
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either facilitators or barriers in various settings. For both patients and clinicians, the 

perception and understanding of cardiovascular risk, CVD and the management of both 

were significant drivers of the practice of cardiovascular risk scoring 

(133,135,136,139,141–144). In most studies and among both clinicians and patients, 

there was an indication that cardiovascular risk, its assessment and management was 

marred by negative perceptions that were unsupported by evidence. For example, both 

clinicians and patients reported an understanding of cardiovascular risk that was 

focused only on individual risk factors.  

Personal circumstances and experiences of patients also influenced the uptake of 

cardiovascular risk scoring (134). These circumstances and experiences included the 

environment in which the patients lived, their socioeconomic standing, their fears, 

motivations and expectations of cardiovascular risk assessment, and the support 

available (134,135,139,143,145). Patients who lived in surroundings that were not 

conducive to making lifestyle behavioural adjustments were not keen on being assessed 

for cardiovascular risk. Those who had shared experiences of loss of a family member 

or loved one through a cardiovascular fatality reported being open to routine risk 

assessment. In lower-middle income countries, patients reported that they were unable 

to afford risk-assessment procedures and consequent management in terms of both 

pharmacological and lifestyle adjustment (135). The patients’ priorities, which were set 

either by the patients or the clinicians, leaned towards what was considered ‘urgent for 

the patient’.  

In many cases, cardiovascular risk scoring was not viewed as urgent enough in this 

hierarchy (136,139,146). However, some patients demanded that they be assessed for 

cardiovascular risk and this facilitated cardiovascular risk scoring (141,143,145). 
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Conversely, there were instances in which patients demanded treatment regardless of 

their cardiovascular risk. This was a barrier to cardiovascular risk scoring (135,143). 

The lack of knowledge regarding how to use cardiovascular risk tools was unique to 

clinicians (135,137,147). This was complicated by factors such as the lack of sufficient 

knowledge of cardiovascular risk and disease, and the role that cardiovascular risk 

scoring could play in informing the management of the condition. Other complicating 

factors included the need to treat patients of advanced age (137,147,148). Clinicians 

also expressed their difficulties in communicating cardiovascular risk scores to their 

patients after the risk assessment. This was coupled with challenges in offering 

prevention and self-management aids to patients (134). There was also a general lack 

of motivation to use cardiovascular risk scoring tools (138). However, knowledge about 

the tools and their benefits in clinical practice, such as improvement of care and of 

therapeutic decision making by clinicians, facilitated the use of these tools 

(133,135,136,141,144,147–150). 

Stakeholders, i.e. decision-makers, who included policymakers and practice managers, 

were also reported to lack interest or have conflicting views regarding the prevention 

and management of cardiovascular risk (139,150,151). These conflicts revolved around 

whether prevention and management of cardiovascular risk was a priority, and whose 

priority it was in the clinical setting. They lacked consensus on the use of risk-scoring 

tools and the processes they used in the clinic were not suitable for continual review of 

risk-scoring tools that would be used in practice (139). In lower-middle income 

countries, stakeholders were reported to have a disruptive influence on the prevention 

and management of cardiovascular risk. In some cases, clinicians perceived that 
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stakeholders in health authorities intended to ‘misuse’ the tools that were used for 

cardiovascular risk scoring (152). 

4.5.3.2.2 Interactions between the users  

The existence of a supportive and longstanding relationship between the clinician and 

patient facilitated the use of cardiovascular risk scoring (153). Clinicians felt that 

‘floating’ patients already had regular doctors who should take responsibility for CVD 

prevention; the clinicians were only interested in dealing with the patient’s immediate 

complaint. Interaction between clinicians and other stakeholders was at a policy level 

only. There was no consensus on the use of these tools, which was partly explained by 

the lack of communication and clinician involvement in decision making (139).  

4.5.3.3 Cardiovascular risk-scoring tools 

These tools varied in complexity, design and packaging. For example, some of the tools 

were presented as risk tables, calculators or charts; some involved the coding of risk 

levels by colour or percentage and others were designed for specific countries or 

regions. It is important to note that close to half (n=5) of these tools, though designed 

for specific geographical regions and populations, were often used outside these 

jurisdictions (Table 8).  

The factors that influenced the performance of cardiovascular risk scoring were linked 

to the characteristics of the tools, the perceived role of the tools in clinical practice and 

the evidence of their efficiency and effectiveness. 

4.5.3.3.1 Characteristics of the tools 

The use of charts, calculators and colour codes was reported to facilitate cardiovascular 

risk scoring due to the perceived ease of use. The incorporation of these tools into 

existing clinical systems as software or web-based applications was also facilitative 
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(134,135,138,152). However, some participants in the studies reported that these tools 

were complex to use and to explain to patients and that there were technical problems 

associated with them (139,141,148,154). For example, some of the tools did not 

communicate with other clinical programs. Many of the studies, irrespective of the type 

of tool used, reported that the participants found these tools time-consuming, which led 

to prolonged and low-quality consultations (135,137,140,152). Other studies pointed 

out that the tools became outdated rapidly and consequently did not include all the 

important risk factors that were required for assessment of cardiovascular risk 

(136,143,147).  

4.5.3.3.2 The perceived role of the tools 

Similarly, the perceptions of the roles of these tools in clinical practice acted as both 

facilitators and barriers. For example, clinicians who used the tools saw them as helpful 

for them to understand the patients’ level of risk, to motivate patients, to improve follow 

up, to educate patients, and as a checklist for risk assessment 

(135,137,145,146,153,155–157). However, other clinicians did not use the tools 

because they viewed cardiovascular risk scoring as an intervention that over or/and 

underestimated risk, and therefore use of the tools would lead to therapeutic 

inaccuracies. These tools were also perceived to interfere with the clinician’s decision-

making process (148). This, perhaps, related to clinicians considering these tools to be 

inferior to their clinical judgement (158–160). 

4.5.3.3.3 Evidence of clinical and cost-effectiveness 

Unclear prediction rules formed a barrier to the use of cardiovascular risk-scoring tools, 

as this was associated with prediction inaccuracies (135,137,144–146,153,156,161). 

However, clinicians were more likely to use them if they were provided with evidence 
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that these tools were accurate in the prediction of risk, that they included the main risk 

factors for CVD and that their use led to improved therapeutic decisions 

(135,137,144,150,153,156,161). Lastly, in some studies, there was uncertainty 

regarding the role of cardiovascular risk scoring in reducing health costs in healthcare 

systems. This, too, influenced use and implementation both at a policy and practice 

level. 

A summary of these factors that influenced use of cardiovascular risk scoring in primary 

care, categorised as facilitators or barriers, is presented in Table 9. 



 

 

 

Table 9. Facilitators and barriers to use of cardiovascular risk scoring in primary care 

CFIR 

domains 

involved 

Factors that influence use of 

cardiovascular risk scoring in 

primary care 

 

Facilitators 

 

Barriers 

Outer setting 

Inner setting 

Process 

Healthcare 

system and 

clinical setting 

Resources Adequately resourced healthcare 

systems with dedicated funding for 

the prevention of CVD 

Staffing shortages that result in high workload, inadequate or 

no budget for preventive services, lack of health information 

systems, lack of equipment to measure all the risk factors 

essential for risk scoring 

System and 

practice-level 

priorities 

None reported Prevention not prioritised for practice in health systems 

Practice culture 

and organisation 

Supportive prevention care 

programmes and pathways, task 

shifting, reallocation and sharing, 

having the appropriate individuals 

involved in prevention activities 

Lack of interest and motivation to engage in preventive 

services, the practice of defensive medicine, a lack of 

collaboration between health workers and other staff, 

presence of disruptive professional hierarchies 

Individuals 

Process 

Users Attributes of the 

users 

Patients: knowledge and 

understanding of cardiovascular risk, 

disease and management, reinforcing 

personal circumstances and 

experiences, support from family, 

patients' demands and knowledge of 

their rights 

 

 

 

 

 

 

 

 

 

Patients: complex patients (comorbidities and advanced age), 

patients who do not want to know their cardiovascular risk, 

negative perception of risk assessment, lack of knowledge of 

cardiovascular risk, disease and its management, patients' 

health priorities, undermining personal circumstances, 

experiences and demands, surrounding environment, 

socioeconomic factors, fears and expectations of risk 

assessment 

 

Clinicians: negative perception of risk assessment, 

inadequate knowledge of cardiovascular risk, disease and its 

management, lack of knowledge on how to use 

cardiovascular risk-scoring tools, lack of motivation to use 

these tools, difficulty in communicating cardiovascular risk 

to patients, challenges in communicating prevention and self-

management aids to patients 
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Clinicians: knowledge and 

understanding of cardiovascular risk, 

disease and management, knowledge 

of the benefits of cardiovascular risk 

scoring regarding patient care and 

therapeutic decision making 

 

Other stakeholders: perceived interference and misuse of 

cardiovascular risk scoring as an intervention, lack of 

consensus on the use of risk-scoring tools, general lack of 

interest, conflicting interests and poor tool-reviewing 

processes 

Interaction 

between the users 

A supportive and longstanding 

relationship between the clinician and 

patient 

Lack of communication and involvement in decision making 

between clinicians and other stakeholders  

Intervention 

Process 

Cardiovascular 

risk scoring tools 

Characteristics of 

the tools 

Easy to use, use of charts or 

calculators, presentation of risk scores 

as colour codes instead of 

percentages, incorporation of risk 

tools into clinical systems as 

programmes or software 

Outdate rapidly, time-consuming leading to prolonged 

consultations, reduce the quality of the consultation, do not 

include all the principal risk factors, the risk period 

calculated is too long, complex to use and explain to patients, 

have technical problems and do not communicate with other 

programs 

The perceived 

role of the tools 

Supportive role to clinical practice, 

i.e. to help understand risk, motivate 

patients, improve follow up, educate 

patients and serve as a checklist for 

risk assessment 

Over and underestimate risk leading to over or under 

treatment, they interfere with the clinicians' decision-making 

process, they are inferior to clinical judgement 

Evidence of 

clinical and cost-

effectiveness 

Provision of evidence that these tools 

are accurate in predicting risk, that 

they include the main risk factors for 

CVD and that they lead to better 

therapeutic decisions 

Their use does not contribute to reductions in healthcare 

costs. Unclear prediction rules associated with prediction 

inaccuracies  
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4.5.4 A summary of additional analysis 

4.5.4.1 Variations across GNI classifications 

Many of the factors that were found to influence use of cardiovascular risk scoring were 

similar across GNI groups. Nevertheless, two salient barriers were reported only in 

lower-middle-income countries; the disruptive influence of stakeholders and the 

inability of patients to afford some of the investigations that were essential to risk 

scoring.  

4.5.4.2 Variations between patients and clinicians 

For both clinicians and patients, knowledge and understanding of cardiovascular risk, 

CVD and their management acted as both facilitators and barriers to use of 

cardiovascular risk scoring. However, some factors were specific to either patients or 

clinicians. The factors that were attributed to patients were more diverse in that they 

were not confined to the clinical setting as they were in the clinicians’ case. Among 

patients, these factors included their circumstances and experiences, familial relations, 

awareness of their rights to health, their priorities, socioeconomic factors, emotions and 

their relationships with the clinicians. As for clinicians, the factors included the 

clinicians’ perceptions of the role of the risk-scoring tools in the context of their 

practices and their abilities in the delivery of care. 

4.5.4.3 Variations across physicians, non-physicians and other stakeholders 

For clinicians, i.e. physicians and nurses, the facilitators and barriers to use of 

cardiovascular risk scoring were similar and spanned the overarching concepts of 

cardiovascular risk-scoring tools, users, the clinical setting, and the healthcare system. 

For non-clinicians, two salient barriers were reported; the lack of collaboration between 
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clinicians and non-clinicians, and the non-prioritising of prevention and management 

of cardiovascular risk in the clinical setting and health-care system.  

4.5.4.4 The appropriateness of the CFIR to the review  

In addition to the a priori themes that were set out in the CFIR, one new theme emerged 

from the synthesis; knowledge and beliefs about disease and risk. This was classified 

under the domain entitled characteristics of individuals in the CFIR. This, perhaps, 

highlights the vital difference between individuals who have sufficient knowledge 

about an intervention and those who have adequate knowledge of the disease, its 

aetiology and risk factors. 

4.5.4.5 Confidence/certainty of the review findings – qualitative synthesis 

Appendix 12 presents a summary of the qualitative findings with their CERQual 

evidence profile and confidence assessments. All the findings in this synthesis were 

assessed as being of moderate or high confidence. The attributes of the users of the 

cardiovascular risk-scoring tools and their characteristics were assessed as high in 

confidence. 

4.6 Discussion 

4.6.1 Summary and interpretation of findings  

This synthesis aimed to gather current knowledge on the factors that influence the 

implementation of cardiovascular risk scoring as a CVD prevention strategy in primary 

care settings. The synthesis broadly conceptualised these factors into those that related 

to cardiovascular risk tools, users, clinical settings and healthcare systems.  

This review adds to the understanding that the implementation of an intervention is 

affected by its interaction with the real world in terms of the users and the environment 

in which it is used (162). The review shows adequately that the factors influencing use 
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of cardiovascular risk scoring are intricately related and that no single factor is 

identifiable as a more influential facilitator or barrier. For example, not prioritising 

prevention in a healthcare system may inform the allocation of resources in these 

settings. At the user level, the users’ attributes, i.e. their perceptions about 

cardiovascular risk scoring, may inform their interaction with the tools and in turn, 

influence uptake. These perceptions may be informed by the users’ knowledge, skill 

levels, personal circumstances, experiences, socioeconomic statuses, fears and 

expectations. An important note was the elucidation that the users of an intervention 

comprised various people who could be classified as having either a direct or indirect 

interaction with the tool – i.e. clinicians, patients and other stakeholders. These users 

were equally important in understanding with whom to engage when an intervention 

was implemented. 

The review also places the importance of tool design and quality at the centre of the 

implementation process. The tool’s assembly and presentation must be appropriate for 

its users. Notably, there was a lack of research from low and middle-income countries. 

This may be because these tools are sub optimally used in these settings, as reported in 

a global surveys conducted by the WHO in 2015 and 2019 (74). Further, the findings 

of this review support the use of the CFIR as an a priori framework for implementation-

driven research.  

4.6.2 Findings in context 

The findings of this review support the understanding that there are numerous obstacles 

to the implementation of targeted risk-reduction interventions such as CVD risk 

scoring. Other studies have broadly highlighted these obstacles to include patients, 

clinicians, healthcare organisations, socioeconomic barriers and policies (163). These 
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barriers to implementation may partly explain the commonly observed suboptimal 

control of cardiovascular risk factors, especially in high-risk patients (155,164).  

Various forms of resources, i.e. fiscal and human, are vital in the implementation 

process (165). Scarcity in either leads to the disruptive practice of prioritising curative 

care over prevention (166). Consequently, essential tasks such as educating patients on 

risk and self-management have taken a back seat. Efforts to counter this inadequacy 

have been successful through use of innovative practices such as sharing and shifting 

of tasks (155,167). Some countries have recognised community health workers as 

principal and resourceful caregivers and have placed them at the forefront of prevention 

efforts in communities (157,163,168). However, this should not detract from the central 

fact that healthcare systems should focus on the building of structural and human 

infrastructure in support of preventive medicine in primary-care settings. The presence 

of supportive software programs and pathways such as health-information systems in 

clinical practice has been shown to support the use of risk scoring in the prevention of 

CVD (169,170). Conversely, in acknowledging the complexity that healthcare systems 

posit, some findings have also shown that adequately resourced systems do not 

necessarily lead to positive implementation outcomes. This aptly brings out the 

complex nature of implementation processes (171). 

Users’ attributes, i.e. their knowledge, skills and perceptions, were seen in this review 

to play a vital role in realising the use of cardiovascular risk scoring. This is not 

surprising, as many other studies have reported that primary care health workers often 

report that they lack the skills to manage cardiovascular risk (165,166). Patients’ 

understanding of cardiovascular risk has been associated with their socioeconomic 

status and level of education (172,173). There is a positive association between the level 
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of knowledge of CVD and its risks with the use of cardiovascular risk scores (174). 

However, it is generally reported that clinicians find it challenging to communicate risk 

to their patients (171,175–178), and communication of cardiovascular risk is no 

different (134). This is notwithstanding that risk-scoring tools have been credited with 

assisting clinicians in better relaying risk messages (179–181). Communication of risk 

to patients has been lauded in improving cardiovascular risk outcomes in asymptomatic 

patients (182). 

The role of risk scoring in clinical practice is the subject of ongoing debate. Many 

studies in this review reported that the use of risk scores was time-consuming and led 

to prolonged and consequently reduced-quality consultations. However, numerous 

studies have shown that the general use of personalised risk estimates adds value by 

improving patients’ satisfaction levels and strengthening the intention to change 

behaviour (174,183,184). It is unclear what role clinical judgement takes in the use of 

risk-scoring tools, as many clinicians regard these tools as inferior to their clinical 

judgement. However, evidence from various studies has shown that there is a 

significant mismatch between the cardiovascular risk to a patient that is estimated by a 

clinician and that assessed through use of risk-scoring tools, especially in high-risk 

patients (160,166). This, necessitates the need for the existing assessment system and 

management algorithms for CVD (185,186). Equally, although these guidelines are 

known to clinicians, studies have shown that they are consistently not implemented in 

practice (187); perhaps because the clinician may understand probabilistic risk 

information, but that does not necessarily influence the clinician’s decision making or 

practice (188).  
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The efficacy of cardiovascular risk-scoring tools that has been shown in systematic 

reviews indicates that provision of cardiovascular scores is beneficial in a reduction of 

levels of cardiovascular risk factors (57,62). However, there is still no evidence that the 

use of these tools influences mortality outcomes. This lack of evidence has been a 

significant barrier to influencing the uptake of these tools by clinicians. Some of the 

challenges of showing association between the use of these tools and terminal outcomes 

such as mortality may be tied to the challenges of implementation (189). Issues 

regarding the technical complexity of the risk-scoring tools have been addressed 

through changes in design and packaging - the use of charts and tables in settings that 

do not have computer connectivity and the use of embedded software programs in 

settings with existing, electronic health information systems (148,190). However, there 

is a need to train system users and retrain frequently to keep up with the dynamism of 

these tools (191).  

While acknowledging that healthcare systems vary greatly, one commonality of these 

systems is their effort to deliver affordable, cost-effective and good-quality care. 

Patients have emphasised their inability to afford some of the laboratory-based 

investigations that are used in cardiovascular risk scoring in resource-limited healthcare 

systems (152). However, organisations such as the WHO have provided affordable 

solutions through the simplification of risk assessment and management in these 

settings through the provision of tailor-made packages (1,43,190).  

4.6.3 Strengths and limitations 

This review was strengthened by its methodology, which was of a design that 

adequately addressed the burgeoning gap between research and practice by providing 

actionable outcomes of direct relevance to policy and practice (192). An exhaustive 
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search was undertaken; however, it is possible that some primary studies were missed 

for various reasons, such as lack of publication. This may introduce publication bias. 

Most of the studies (80%) that were included in this review were from HICs. Very few 

studies were from LMICs. Therefore, caution should be taken when attempting to apply 

these findings to these settings. Lastly, mixed-methods systematic reviews of this kind 

are an emerging methodology and consequently, have limited methodological literature 

(124).  

4.6.4 Implications for research and practice 

Whilst this review found a small but good-quality evidence based on current knowledge 

of the factors that influence the implementation of cardiovascular risk-scoring in 

primary care settings, these were limited to HICs and targeted research is needed in 

LMICs. Across settings, there remains the need for high-quality evidence for the 

prospective use of cardiovascular risk-scoring tools on health outcomes. This could take 

the form of hybrid effectiveness-implementation designs that combine the elements of 

clinical effectiveness and implementation research to enhance public health impact.  

4.7 Conclusion 

This review reinforces the understanding that implementation processes are complex. 

In order to achieve favourable implementation outcomes, acceptability, adoption, 

appropriateness, feasibility, fidelity, implementation cost, coverage and sustainability, 

policymakers and implementation practitioners must be willing to engage with the 

various rudiments that have been put forward in this review. These rudiments involve 

the gathering of enough understanding of the intervention, the environment, the users 

and their various interactions with all of the above. While these findings bolster the 

understanding of implementation complexity, there exists limited research in the 
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context of LMICs. Notwithstanding the need to direct resources in bridging this gap, it 

is also crucial that these efforts are in concert with the provision of high-quality 

evidence on the clinical effectiveness of the use of cardiovascular risk scoring to 

improve CVD mortality and morbidity outcomes. 

4.8 Chapter summary 

• Factors that influence the implementation of cardiovascular risk scoring in 

primary care settings reinforce the general understanding that implementation 

processes are complex, intricately related and dependent on context; 

• this synthesis conceptualises four factors that influence the implementation of 

cardiovascular risk scoring in primary care settings; those relating to 

cardiovascular risk tools, users, the clinical setting and the healthcare system; 

• research on the use of cardiovascular risk-prediction tools is needed in LMICs 

in the form of hybrid effectiveness-implementation designs that combine the 

elements of clinical effectiveness and implementation research to enhance 

public health impact; and  

• a mixed-methods approach enabled the placement of the findings in existing 

theories of implementation science while adequately accommodating an 

inductive interpretation of data. 
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Chapter 5. Understanding current practice and the factors 

that influence the adoption of recommended practice in 

CVD risk prevention and management in Kenyan primary 

care 

5.1 Introduction 

The work that is described in this chapter addressed some of the gaps that were raised 

in Chapters 2 and 4. Chapter 2 highlights the progress that has been made regarding 

CVD risk prevention and management globally, i.e. availability of evidence-based and 

cost-effective interventions for use both at a population level and in primary healthcare. 

The majority of the research on these interventions, such as CVD risk scoring, has been 

conducted in the global north (HICs). There is limited knowledge regarding how 

patients at risk of CVD are identified, stratified and managed in resource-limited 

settings. The factors that might influence the adoption of the recommended practices 

and the utility of these interventions is also unknown. For example, the work described 

in Chapter 4, which explored the use of CVD risk scoring in primary care, added to the 

understanding that the implementation of targeted risk interventions such as CVD risk 

scoring is complex and is often affected by its interaction with the users and the 

environment in which it is being used. Notably, this chapter also illuminated the lack 

of implementation research from LMICs.  

The work that is described in Chapter 3 suggested that 11.9% of the Kenyan population 

(those with a CVD risk above 10%) could be eligible for pharmacotherapy and lifestyle 

interventions to mitigate CVD risk. Public primary-care facilities are a critical entry 

point for targeted screening and the delivery of interventions for CVD risk prevention 

and management. Chapter 3 concludes by recommending that future research should 

focus on  three concerns: understanding current practice in the prevention and 

management of CVD risk to incorporate CVD risk screening fully in these settings; 
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designing improved measurement systems and tools that adequately capture the 

population's behavioural CVD risk characteristics; and a need for more contextual 

research on interventions that address local socio-political determinants of health in 

Kenyan primary-care settings.  

In January 2019, I travelled to Kilifi County, Kenya, to collect qualitative data that 

would provide insight into the current practice in the prevention and management of 

CVD risk in Kenyan primary-care facilities and identify the factors that influenced 

adoption of the recommended practices. 

5.2 Aim and objectives 

5.2.1 Aim 

Through this study, I aimed to: 

1. examine current practice by understanding how prevention and management of 

CVD risk was experienced by policymakers, clinicians and patients in everyday 

clinical practice; and  

2. identify contextual factors that influenced the adoption of recommended 

practice for CVD risk assessment in Kenyan primary-care facilities.  

5.2.2 Objectives 

The objectives of this study were to: 

1. Observe, record and describe current practice based on key clinical practice 

behaviours in CVD risk prevention and management; 

2. use the capacity, opportunity, motivation and behaviour (COM-B) framework 

to explore how prevention and management of CVD risk is experienced by 

policymakers, clinicians and patients in everyday clinical practice; and  

3. identify contextual factors that influence the adoption of the recommended 

practice in the assessment and management of CVD risk in these settings.  
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5.3 Methods 

5.3.1 Setting 

The study was conducted in Kilifi County, Kenya. Kilifi County covers a geographical 

area of 12,610km2, with an estimated population of 1,453,787 (7). A significant 

proportion (48%) of the population is below 15 years of age, and the youth population 

(15-24 years) makes up 19% of the population. Those aged between 25 and 59 years 

make up 28% of the population, and those of 60 years and above comprise 5% of the 

population.  

The county is divided into seven sub-county units. It has 132 primary-care facilities, 

which are run by the Ministry of Health. These comprise dispensaries, health centres 

and primary-care referral facilities (193).  

5.3.2 Study design 

A qualitative study design that utilised a single case with embedded units’ approach 

was used. The overarching case was the primary-care arm of the health services. The 

embedded units were the various levels (2 to 4) of primary care: dispensaries, health 

centres and primary referral facilities (Figure 12). This approach guided data collection 

and analysis by informing exploration within and across units.  
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Figure 12. Illustration of the single case with embedded units’ approach 

 

5.3.3 Participants and recruitment 

Seven facilities were selected using a stratified purposeful sampling approach (Figure 

13). The selection was based on the facility's administrative unit, care level, and 

operational status. This information was available through the Kenya Master Health 

Facilities List (194). The participants included patients who sought care at a primary-

care facility, clinicians (e.g. nurses, clinical officers and doctors) in primary-care 

facilities and policymakers (e.g. those involved in the organisation and administration 

of health services) at county and national level. An eligibility assessment for these 

participants was carried out before recruitment (Table 10).  
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Participant information sheets were then given to the clinicians in the selected facilities, 

which enabled recruitment. Subsequently, patients who attended the selected facilities 

were informed about the study by the facility manager during routine morning health 

talks. These health talks take the form of 20- to 30-minute conversations that are held 

before morning consultations start, in order to promote health and to create awareness 

of various health conditions. After these health talks, the fieldworker and I provided 

verbal explanations to the patients in the waiting bay about the research, its importance 

and my desire to recruit participants. If needed, a verbal explanation was also provided 

individually. Those who were interested and eligible were recruited and their written, 

informed consent was sought.  

Policymakers were selected using purposeful and snowball sampling approaches. They 

were recruited at the county and national levels via email and follow-up telephone calls; 

the email included a participant information sheet with the researcher's contacts. Those 

Figure 13. Map of the study sites 
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who were interested were informed about the study in detail and their written consent 

was sought.  

Table 10. Inclusion and exclusion criteria for the field study in Kilifi County 

Participants Inclusion Exclusion 

Policymakers Aged 18 years and above 

Responsible for or involved in formulating 

healthcare-related policies at county or 

national level 

Willing and able to give informed consent 

Those without a clinical background, i.e. 

not registered as healthcare professionals 

with the appropriate professional regulating 

body 

Healthcare 

professionals 

and line 

managers 

Aged 18 years and above 

Registered to practice as clinical officers, 

nurses or medical officers by the 

respective professional regulating body 

Currently working in a primary-care 

facility 

Willing and able to give informed consent 

Those not registered with the appropriate 

professional regulating body 

Patients  Aged 30 years and above 

Attending a primary-care facility 

Requiring consultation with a healthcare 

professional 

Willing and able to consent 

Those with a known CVD (this does not 

include the presence of a risk factor, i.e. 

hypertension) 

Those on medication to manage CVD 

 

 

5.3.4 Data collection and management 

Data collection started at the lowest level of care (dispensaries) and ended at the highest 

level of care (primary referral hospital). Data collection methods included participant 

observations, interviews and a review of policy documents regarding CVD prevention 

and management both at the study sites and in literature, i.e. the Kenya National 

Guidelines for Cardiovascular Disease Management (2018). The data collection 

process started through the conduct of observations and reviews of relevant documents 

at the study sites. Data that were collected through these two methods were used 

iteratively to refine the content of the semi-structured interviews. The use of these three 

methods enabled triangulation to seek convergence and corroboration (195). 

5.3.4.1 Participant observations  

The observation of participants during consultations enabled the recording of the space, 

people, language, interactions and activities that were related to the prevention and 
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management of cardiovascular risk. In particular, this involved my presence in the 

consultation room to observe the consultation between the clinician and patient. If my 

presence made the patient feel uncomfortable, this was imparted either by the patient 

verbalising discomfort or if the clinician sensed discomfort in the patient and let me 

know. In either case, I left the room. I also left the room if there was a need for a 

physical examination by the healthcare professional. The patient’s comfort as the top 

priority during the consultation was reiterated and reinforced before the consultation. 

At the end of the consultation and in a separate room, patients were asked about their 

experience of the consultation regarding cardiovascular risk assessment and 

management, and their response was recorded as field notes. Patient exit interviews 

were important in understanding and situating observational data.   

In an attempt to mitigate observer effects, which would have been exhibited as a change 

of behaviour that resulted from the knowledge of being observed, rapport was built by 

performance of repeat and progressively longer observations per facility instead of one-

off sessions (196,197). Besides, building rapport and lengthening observations in each 

facility enhanced the understanding and interpretation of participants’ performances, 

whether staged or influenced by me as the observer. Observations were recorded as 

unstructured field notes and then summarised on a summary template form. This was 

based on the literature on writing field notes (198). This template form contained semi-

structured sections that captured the time and place of the observation, a short 

description of the situational context (space, people, language, interactions and 

activities) and a guided notes/comments section, the design of which was based on the 

Kenyan guidelines for CVD management (25) [Appendix 16].  
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As a result, in addition to qualitative data, these observations and patient exit interviews 

led to the generation of descriptive data that were related to the observed practice in 

CVD risk assessment, classification of blood pressure measurements, availability of 

human resources for CVD care, availability of diagnostic equipment and medications 

that were offered for CVD care. 

5.3.4.2 Semi-structured interviews 

Interviews involved clinicians who worked in the selected facilities, and key informants 

such as line managers and policymakers at the county and national levels. The 

individual, semi-structured interviews were conducted in the workplace but in locations 

that ensured confidentiality (e.g. office). These interviews were conducted after 

obtaining written informed consent and lasted for 30 to 45 minutes. There were no prior 

relationships with the interview participants. Interviews were recorded using an audio 

recorder, transcribed verbatim by a professional transcribing service and stored in 

encryption-enabled, password-protected computer and storage devices.  

All data were anonymised and de-identified by giving each a generic label based on the 

participant's role, the KEPH level of care or jurisdiction (e.g. nurse 1/level 3, 

policymaker 2/county level). If a category had only one participant, an aggregated 

generic category was created to protect the participant’s identity. 

Through these semi-structured interviews, the researcher sought to understand current 

practice in preventing and managing cardiovascular risk in these settings. The 

interviewer's guide can be found in Appendix14.  

5.3.4.3 Document review 

Policy and legislation documents, health promotion materials and clinical practice 

guides that were related to cardiovascular risk prevention and management at the study 
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sites and the national level were collected. These data were collected in tandem with 

the performance of participant observations before the start of the interviewing process. 

Access to the collected data was granted to authorised representatives from the 

University of Oxford, and the KEMRI-Wellcome Trust research programme as 

described in the protocol, which was approved by review boards of the Oxford Tropical 

Research Ethics Committee and the KEMRI Scientific and Ethics Review Unit 

(Appendix 18).   

5.3.5 Data analysis 

Data that were collected were analysed, separately, in line with the two objectives of 

the study. The analytical approach is described in the next sections. 

5.3.5.1 Objective 1: to describe and understand current practice in the 

assessment and management of risk of CVD 

Thematic analysis was used because of its potential to provide a rich and detailed, yet 

complex, account of data. This was made possible due to the approach's theoretical 

freedom, rigour and flexibility (199–201). The aim was to identify, analyse and report 

patterns within the data that were collected, based on the explicit meanings of data. The 

analysis was inductive and recursive; themes that were identified were data-driven and 

strongly linked to the data themselves.  

This analytical approach followed these six steps (202).  

i. Familiarisation with the data – data were read and re-read by me and a 

second analyst. This step was used to familiarise me with the various data 

forms that were collected, check the accuracy of the transcriptions, and note 

down initial ideas for analysis. 

ii. Organisation of the data – this step was based on the overarching research 

question and the interesting features that were found across the data (203). 
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This organisation of data was divided into four domains that were based on 

the recommended practice in CVD risk prevention and management: 

identification, stratification and management, while a miscellaneous domain 

was added to capture vital information that was not incorporated into the 

outline. Each of these domains had four categories: provider's context, 

patient's context, policymaker's context and document review context. The 

description of these categories is provided in Table 11. This outline was 

piloted by application to three observations, three interviews and documents 

that were reviewed from one site, independently and in duplicate, using 

NVivo 12. 

Table 11. Outline for data organisation 

Domain Category Description 

Identification  Provider's context The circumstances of the provider that inform how they 

identify patients at risk of CVD 

Patient's context The circumstances of the patient that inform how they 

are identified as being at risk of CVD 

Policymaker's context The circumstances of the policymaker that inform how 

patients at risk of CVD are identified 

Document review  The direction given in the documents on how patients at 

risk of CVD are to be identified 

Stratification Provider's context The circumstances of the provider that inform how they 

stratify patients at risk of CVD 

Patient's context The circumstances of the patient that inform how they 

are stratified as being at risk of CVD 

Policymaker's context The circumstances of the policymaker that inform how 

patients at risk of CVD are stratified 

Document review The direction given in the documents on how patients at 

risk of CVD are to be stratified 

Management  Provider's context The circumstances of the provider that inform how they 

manage patients at risk of CVD 

Patient's context The circumstances of the patient that inform how they 

are managed when at risk of CVD 

Policymaker's context The circumstances of the policymaker that inform how 

patients at risk of CVD are managed 

Document review The direction given in the documents on how patients at 

risk of CVD are to be managed 

Miscellaneous  Provider's context  Any noteworthy text that did not appear to fit into one 

of the above codes Patient's context 

Policymaker's context 

Document review 

iii. Coding – the outline in Table 11 was used to code the remaining 

observations, interviews and document reviews. Coding was done 

independently and in duplicate with discrepancies resolved through 

consensus. During the entire coding process, memos were used to clarify 

codes and to keep track of ideas and impressions.  
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iv. Generation of potential themes – the codes were then collated into potential 

themes. Themes were checked through a thorough interpretation and 

relation to the coded data, i.e. the coded extracts and the entire data set.  

v. Review and refinement of themes – this was done through naming and 

defining the themes. This process was recursive and involved iterative 

refinement of each theme's specifics and the overall story told by the 

analysis. 

vi. Writing the report – here, key themes that were based on the research 

question were selected, interrogated and compared back to the coded data 

to produce a scholarly report of the analysis. Further, to guide the 

interpretation of the data and better understand current practice, the COM-

B model was used; see Chapter 2, section 2.6. The COM-B model has been 

widely used as an implementation science theory to understand and change 

practice (clinical and otherwise) in various areas of applied sciences (204). 

This model forms the core of the behaviour change wheel, which is a 

systematic synthesis of 19 frameworks of behaviour change. The behaviour 

change wheel uses the COM-B model to identify behaviour sources as an 

initial step in the design of targets for interventions. Conceptually, the 

COM-B model is a simple framework for understanding practice as it 

provides three essential conditions for behaviour (Figure 14). First, 

capability (physical and psychological) represents an individual's capacity 

to engage in an activity and involves strength, skills, stamina, knowledge 

and memory. Second, opportunity (physical and social) represents factors 

that are external to the individual and that make a behaviour possible, such 

as time, interpersonal influences, social cues and cultural norms. Third, 

motivation (automatic and reflective) is defined as the psychological 

processes that direct and amplify behaviour. Motivation is influenced by 

opportunity and capability, and it encompasses wants, habits, needs, 

impulses, beliefs, choices and intentions.  

The final analytical frameworks, codes and frequencies of use are tallied in Table 

(Appendix 17). This data should not be used to infer meaning or priority to the codes 

but as a tool to understand how the coding was done. 
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Figure 14. The COM-B framework for understanding behaviour [practice] (227) 

5.3.5.2 Objective 2: Identification of the factors that influence the adoption of 

recommended practice in the assessment and management of CVD risk  

Framework analysis was used for this section because it has characteristic tenets that 

make it aptly suited to meet this research objective (205). These tenets include, inter 

alia, the ways in which framework analysis can be adapted to answer research questions 

based on a priori issues in a limited time frame (206). Framework analysis was an 

appropriate data analysis method for use in this study since this objective was building 

on findings from Chapter 4. This analysis aimed to describe and interpret the data that 

were collected, based on its explicit meanings, through sifting, charting and sorting it 

by key themes identified a priori. The analysis was both deductive and inductive: 

deductive because themes were strongly linked to an a priori framework (the 

consolidated framework for implementation research (CFIR) that was used in the work 

described in Chapter 4); and inductive, since any noteworthy text that did not fit into 

the prescribed themes was noted in a miscellaneous domain. 

The analytical approach followed five steps. 
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i. Familiarisation with the data – Again, data was read and re-read by me and 

by a second analyst. This step was used to familiarise the researcher with 

the data that had been collected, check the accuracy of transcription, and 

note down initial ideas for analysis. 

ii. Identification of a thematic framework – A priori themes were adapted from 

the CFIR (Table 12). This framework is referred to as a determinant 

framework in implementation science. It helps to explain the influences on 

implementation outcomes such as acceptability, adoption, feasibility, 

fidelity, implementation cost, coverage and sustainability (83). The CFIR is 

a widely used framework, the emphasis of which is that the determinants of 

implementation may be active primarily, but not exclusively, at a collective 

level. The CFIR comprises 39 constructs that are incorporated into five 

domains. These constructs are defined in Appendix 13, Table 28. The 

framework is used to attempt to bring in a multi-level, meta-view to the 

determinants of implementation (91).  

Table 12. A priori themes and their constructs adapted from the CFIR conceptual framework 

Domains/themes  Constructs/categories  

Intervention 

characteristics 

Intervention source, evidence strength & quality, relative advantage, 

adaptability, trialability, complexity, design quality & packaging and cost 

Outer setting Patients' needs & resources, cosmopolitanism, peer pressure and external 

policy & incentives 

Inner setting Structural characteristics, networks and communications, culture, climate of 

implementation and readiness for implementation 

Characteristics of 

individuals 

Knowledge & belief about the intervention, self-efficacy, individual stage 

of change, individual identification with the organisation, other personal 

attributes 

Process Plan, engage, execute, reflect & evaluate 

Miscellaneous - any noteworthy text that did not appear to fit into one of the above themes 

iii. Indexing – Portions and sections of data that corresponded to the 

framework's themes were indexed using NVivo 12. This was first piloted on 

the data collected from three interviews, independently and in duplicate, so 

that the process and the meanings that had been ascribed to the themes could 

be compared. Discrepancies were addressed through consensus. This pilot 

led to production of a refined thematic framework. After this, indexing was 

carried out on all transcripts. 
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iv. Charting – In a bid to manage and summarise data, a spreadsheet (generated 

through NVivo 12) was used to create a matrix on which data was charted. 

The result of this step was a matrix output in which data were condensed by 

category from each transcript. The aim of this step was to strike a balance 

between reducing the amount of data and retaining the interviewees' original 

meanings by including references to illustrative quotations from the 

transcripts.  

v. Mapping and interpretation – Throughout the analysis process, I kept a 

separate notebook where I noted impressions, ideas, and initial data 

interpretations. Characteristics, similarities and differences between data 

were interrogated to generate typologies and to examine further the a priori 

concepts from the conceptual framework. Connections were mapped to 

explore and describe relationships and sometimes to offer explanations. 

Specifically, based on the data mapping and interpretation, I explored these 

connections according to three overarching levels. The first level was 

related to individuals at the lowest levels of care (clinicians and patients). 

The second level was the immediate environment with which these 

individuals interacted, i.e., the clinical setting and the local government. The 

third level represented the national and global influences within which the 

first two levels operated.   

5.3.5.3 Reflexivity 

Reflexivity in qualitative research is a way in which the researcher acknowledges the 

relationship between them self and the research process (207). I approached reflexivity 

by acknowledging my position regarding: access to the field, the relationship between 

the researched and me, and my prior knowledge. This acknowledgement informed the 

potential effect that my positionality could have on the research process i.e. data 

collection and analysis. 

I conducted all the participant observations, interviews and document reviews. I was 

assisted in patient recruitment and logistical planning by a field worker who was 



 

119 

 

recruited independently through the KEMRI-Wellcome Trust research programme staff 

recruitment process at the beginning of the study (see the advertisement for the position 

in Appendix 19). I am a clinician (registered nurse and midwife, public health 

practitioner) with a keen interest in the implementation of evidence-based healthcare 

interventions. I was familiar with the setting as I am Kenyan and have worked in similar 

primary-care settings before I started my doctoral research. However, I do not speak 

the ethnic languages, Mijikenda dialects, fluently. I was hosted by the KEMRI-

Wellcome Trust research programme as an affiliate of the Initiative to Develop African 

Research Leaders (IDEAL) through a six-month visiting PhD fellowship (Appendix 1). 

Throughout the research process, I remained aware, cognizant and reflective of my 

positionality, which included my values, beliefs, knowledge, and biases. This 

consciousness was especially deliberate in the data collection process. To facilitate this 

reflective process, I kept two reflective journals, one which was written during data 

collection and the other during analysis. In addition, during data analysis, the presence 

of an independent and more senior analyst further promoted this skill of self-reflection 

and appraisal, particularly regarding how data was coded and interpreted. That said, I 

may still have influenced the research process through my identity as a Kenyan nurse 

and midwife, since, as a colleague who had worked in similar settings, I may have had 

similar sentiments to those of the participants.  

5.3.6 Ethical approval 

This study was reviewed and approved by the Oxford Tropical Research Ethics 

Committee (OxTREC Reference 544-18), the KEMRI Scientific and Ethics Review 

Unit (KEMRI/SERU/CGMR-C/148/3807) and by the County Research Regulatory 
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Office, Kilifi (Appendix 18). The participant information sheets and participant consent 

forms that were used in this study are shown in Appendix 21. 

5.3.7 Reporting 

This study was reported according to the standards for reporting qualitative research 

(208). 

5.4 Results 

5.4.1 Participants  

Table 13 highlights the characteristics of the participants. The mean age of the patients 

who were observed was 53 years. Of the 81 patients who were observed, just 14 were 

male. Five of the ten clinicians who were interviewed were male, and three of the five 

policymakers interviewed were female. All the interviewed clinicians had a basic level 

of training for their profession, i.e. a college diploma for clinical officers and nurses, 

and a medical degree for the medical officers. The work experience in the primary 

health facilities for the clinicians ranged from less than one year to 15 years.  

Table 13. Characteristics of participants 

Patients  

Age, years (mean) 53  

Sex (n)  

Female 67 

Male 14 

Level of education (n)  

No formal education 15 

Primary level completed 41 

Secondary level completed 25 

Tertiary level completed 0 

Healthcare professionals  

Sex (n)  

Female 5 

Male 5 

Profession (n)  

Nurse 4 

Clinical Officer 5 

Medical Officer 1 

Period since qualification, years (n)  

0-9 7 

10-19 3 
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20-29 0 

Policymakers 

Sex (n)  

Female 3 

Male 2 

5.4.2 Data  

A total of 81 observations of consultations between clinicians and patients were 

conducted in seven facilities (Table 14). The total duration of observations in the seven 

facilities was 560 hours. As well, 15 interviews were conducted across all levels of care 

(levels 2 to 4) with clinicians and policymakers. Data were collected between February 

2019 and July 2019. Table 15 shows the distribution of these interviews by role and 

level of care.  

Table 14. Distribution of observations by the level of care 

Level of care  Observations (n) 

Level 2 (3 facilities) 34 

Level 3 (3 facilities) 27 

Level 4 (1 facility) 20 

 

Table 15. Distribution of interviewees by the level of care 

Level of care Clinicians  Line managers  Policymakers 

Level 2 (3 facilities) Nurses (n=2) Health facility in-

charge (n=1) 

County level (n=3) 

Members of the sub-

county and county 

health management 

teams  

 

National level (n=2) 

Division of Non-

Communicable 

Diseases at the 

Ministry of Health and 

professional societies   

Level 3 (3 facilities) Nurses (n=1), clinical 

officers (n=1) 

Health facility in-

charge (n=3) 

Level 4 (1 facility) Medical officers (n=1), 

clinical officers (n=1) 

 

The mean interview period with clinicians and policymakers was 30 minutes. Thirty 

exit interviews, 10 per level of care, were also conducted with patients. These exit 

interviews were conducted immediately after the observations. However, unlike the 

interviews with clinicians and policymakers, these were not tape-recorded and instead 

served as informal conversations to add context to the observational and interview data. 

Therefore, only field notes were recorded (209).  
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For the document review, only the Kenyan national guidelines for CVD management 

were available for analysis at the national level (25). There were no policy or health 

promotion materials at the study sites that related to CVD risk prevention and 

management during the conduct of this study. 

5.4.3 Examination of current practice by understanding how prevention and 

management of CVD risk is experienced by policymakers, clinicians and 

patients in everyday clinical practice 

To fully appreciate context and nuance, findings are presented in two parts. In the first 

part, I descriptively map out and record current practice based on key clinical practice 

behaviours in CVD risk prevention and management. For the second part, I am more 

interpretative as I seek to understand how current practice is implemented and 

negotiated using the COM-B framework. 

5.4.3.1 Describing and recording current practice based on key clinical practice 

behaviours  

Clinicians did not seem to be aware of any national guidelines or tools that could be 

used for CVD risk prevention and management in their settings. These guidelines were 

also not available in any of the seven recruitment sites. Current practice, as identified 

through data collection, was categorised into three domains based on the recommended 

practice in CVD risk prevention and management, that is, patients at risk of CVD were 

identified, stratified and managed. Each domain consisted of themes that helped in 

describing current practice (Figure 15).  
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Figure 15. Domains and themes that describe current practice in the assessment and 

management of CVD 

5.4.3.1.1 Identification 

Patients at risk of CVD were identified through conduct of a cardiovascular risk 

assessment that involved a combination of observation of the physical appearance of 

the patient, recording their history, reviewing their health records, and measuring and 

interpreting CVD risk factors.  

a) The physical appearance of a patient 

Clinicians across all levels said that a patient’s physical appearance was one of the 

initial signs they observed as they decided on the need for CVD risk assessment. 

Mainly, physical appearance was related to a patient’s weight. The appearance was 

generally interpreted as a patient being obese or at risk of being obese and hence at risk 

of CVD. 

Level 3 clinical officer 2: “So as patients walk in…you can tell whether somebody is 

obese. So that is when you will take a history of pre-existing heart conditions, 
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hypertension or diabetes in the family. After this, you will then go ahead and screen for 

hypertension or diabetes.” 

b) Recording patient history 

History-taking is a vital but complex process that involved the type of history that was 

taken, the clinicians who would be involved, and the platform for recording or noting 

this information. There was no standard or structure regarding the way in which this 

information should be collected across any of the levels of care. However, clinicians 

were guided by their clinical judgement and prior training to gather information. This 

information then informed the plan of care for the patient. Often, history taking did not 

prompt the CVD risk prevention and management practices that were subsequently 

recommended by the clinicians. When it did, a comprehensive and systematic 

assessment was still lacking as clinicians frequently perceived blood pressure 

measurement to be synonymous with CVD risk assessment. The subsections below 

delve into various elements of history taking that were observed and which were 

described by the clinicians. 

i. The chief complaint 

By definition, this was the patient’s reason for attending the facility. This was 

articulated and observed to be a significant determinant of whether the clinician 

conducted a CVD risk assessment. Recurrent headaches, palpitations, and blurred 

vision were the chief complaints that triggered an attempt at CVD risk assessment, 

which often translated only to the taking of a blood pressure reading. 

Level 2 nurse 1: “When they walk in, first of all, I ask them questions 

on their present complaints. If the clinical presentations involve 

recurrent headaches and blurred vision, and they are having 

palpitations…I take their blood pressure.” 
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Level 3 clinical officer 3: “Yeah, generally, I am interested in clinical 

presentation. Particularly patients with recurrent headaches and joint 

pains, I assess by having their blood pressure taken…”  

ii. Health behaviour 

Health behaviour was defined as a set of habits that put a patient at risk of a disease or 

illness. In this case, smoking was of particular interest to the clinicians. During the 

interviews that were held with me, clinicians expressed the need to have this 

documented as it helped to inform the level of CVD risk.  

Level 3 clinical officer 1: “When taking history and doing a full 

examination, it is important to point out the behaviour of that patient, to 

be aware of whether the patient is a chain smoker and such like things; 

yeah, this can help you identify whether the patient is at high risk or low 

risk.” 

However, during the 81 observations that were conducted during this study, only one 

patient was asked about their smoking history. In this case, the patient had a blood 

pressure reading above the normal range. On probing the clinician about this case, the 

clinician explained that they had only enquired about the patient’s smoking history as 

a possible explanation of the patient’s blood-pressure reading.  

Level 4 medical officer 1: “Yeah, we usually do it [taking behavioural 

history], especially when I see that the patient’s blood pressure is high, 

or the patient has been on antihypertensive treatment and is not 

improving or being controlled, so most of the time, even as I think that 

maybe the medication is not enough, perhaps it is the case of a low dose, 

I usually ask them the other things, like ‘Do you smoke?’” 

iii. Past medical history 

This was an enquiry on a patient’s past health and wellbeing. Clinicians thought this 

examination was vital to understand the patient’s current state of health and to inform 

their plan of care.  
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Level 3 clinical officer 1: “Okay basically, the past medical history will 

first tell you whether the current complaint is related to that…it will also 

tell you the type of medication the patient is on. Particularly it is 

important for certain types of illness such as hypertension and diabetes.” 

However, clinicians said that they found it a challenge to obtain this information 

adequately. Medical histories that were related to CVD risk and disease posed a unique 

challenge because they were not easily understood by the patients. The problem was 

exacerbated because the patient was the custodian of their health histories. As explained 

in section v, patients at levels 2 and 3 of care were given their medical records after 

completion by the clinician and tasked with keeping their medical records safe at home, 

but often these were not brought to any subsequent consultation. As a result, clinicians 

found that their patients were not aware of their past or current diagnoses and the 

clinicians could not check past records. This may explain why only 34 out of the 81 

patients observed were asked for or had recorded any form of medical history during 

the consultation. 

Level 4 medical officer 1: “For us, some of these risk factors, I don’t 

know what to do with them, like asking for histories of 

hypercholesterolaemia or lipid disorders in the family or a patient. Who 

knows that? And how do I even ask my patient that question? None of 

my patients knows that.” 

iv. Family history 

This was a record made by a clinician about a patient’s family’s past and present health 

and wellbeing. As with the patient’s medical history, this was rarely asked or recorded. 

Clinicians stated that due to a blend of existing family and societal dynamics, including 

the lack of knowledge or awareness about assigned diagnoses, it was often challenging 

to get this information. Consequently, family history, especially relating to CVD risk 

and disease, was not used to inform a patient’s current diagnosis or plan of care.  

Level 4 medical officer 1: “Here we are not a society that follows to 

know familial histories of disease. How will you expect my patient to 
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tell me that their second-born died of coronary artery disease? This 

patient doesn’t know that their family member died of a heart attack. 

They know that he collapsed one day and died. Getting CVD-related 

history can be so challenging.”  

v. Patient information records 

Only patients who attended care facilities at level 4 benefitted from a formal 

information records system instituted at the facility. At levels 2 and 3 of care, the 

patient’s health record was a notebook in which the clinician wrote down their notes 

and which was then handed back to the patient. It was expected that the patient would 

keep the book safely and remember to carry it with them to the health facility when 

they next sought medical care. 

Often, when the patient sought medical care, this notebook was unavailable due to 

misplacement or damage at home. Both clinicians and patients articulated concern over 

this system, which led clinicians frequently to be unable to get a complete picture of 

the patient’s medical history. Often the patients were not aware of their diagnosis or 

management. This was also the case for CVD risk and disease. Further, patients 

complained that they always had to pay to acquire another notebook when theirs was 

lost. Those in charge of the health facilities said that taking responsibility for a patients’ 

health information system would impose an additional administration layer for which 

they did not have resources. 

c) Risk factor measurement and interpretation 

According to the national guidelines, clinicians show a good understanding of what 

CVD risk factors comprise. However, this did not translate into what was documented 

or measured during the consultations. For example, the clinicians rarely asked the 

patient’s age or recorded it on the patient’s medical records. In place of the exact age, 

the patient was registered as an adult. The age was noted for only 33 of the 81 patients 
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who were observed across all levels of care, although it should be noted that the exact 

age was recorded for all the patients who were observed at level 4.  

Blood pressure measurements were taken for 75 of the 81 patients. Measurement of 

other risk factors was suboptimal. A quarter of the patients were weighed – a majority 

of these were attending one facility that followed a weight measurement policy for all 

its patients. Waist circumference and non-fasting lipid profile were not measured for 

any of the observed patients, while the fasting blood glucose was measured for only 

one patient. Body mass index was calculated for only two patients. The recording of 

age and measurement of weight and height were often dependent on the availability of 

a casual worker in a facility. A casual worker was an untrained assistant to the health 

worker whose tasks included cleaning the facility, and recording the arrival of and 

organising patients as they waited to see the clinician. The measurement of blood 

pressure was a clinician’s task. 

Level 2 nurse 1: “They assist us…the only thing after they have taken 

the weight and written the age for me is to take the blood pressure. It is 

the clinician who takes the blood pressure.” 

While the clinicians’ understanding of CVD risk factors seemed adequate, the 

interpretation of these risk factors regarding how they potentiated CVD risk was not. 

Clinicians equated a patient’s blood pressure reading to their level of CVD risk. They 

did not express adequate understanding of the synergistic relationship of CVD risk 

factors in contributing to a patient’s absolute CVD risk.  

Level 4 clinical officer 2: “We have triaging and assessment whereby 

blood pressure is taken, and then the history of the patient. And from 

that, the clinician is able to gauge the client’s CVD risk status.” 

5.4.3.1.2 Stratification 

Clinicians across all levels of care did not appear to be aware of CVD risk stratification. 

Accordingly, none of the patients who were observed was stratified according to their 
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level of CVD risk. Clinicians and county-level policymakers were also not aware of 

any guidelines or policy to facilitate this practice.  

Level 3 clinical officer 2: “What I know is that there’s no way that you 

can calculate the [CVD] risk, but you just know that such a patient is 

directly at risk of developing cardiovascular disease, for example, the 

ones that have already pre-existing hypertension, and diabetes, yeah…” 

Sub-county level policymaker 2: “Yeah, I tend to think it is actually 

very late, because of course without a guideline, then I may be doing 

something different in my facility with no evidence or that is 

outdated...so having a standardised guideline will help us in trying to 

tackle the rising burden of cardiovascular disease in our sub-county and 

county as a whole, so I tend to think the guidelines are very important 

to have but their appropriate implementation is even more important.” 

Most clinicians also seemed to be unaware of any of the tools that can be used in CVD 

risk stratification, such as CVD risk-scoring tools. Those who were aware of these tools 

had heard of them during their professional school training but had never used them in 

clinical practice. CVD risk-scoring tools were not available for use in any of the 

facilities. 

Level 4 medical officer 1: “I know of cardiovascular risk factors, the 

risk scoring itself. I have just seen it right now as I was looking at this 

guideline online.” 

Level 3 clinical officer 1: “I have heard of them [CVD risk-scoring 

tools], but I have never seen them or used them. I heard about them in 

school, but when it comes to teaching or in clinical practice, I have never 

seen them ever since I stepped out of school.” 

In place of CVD risk-scoring tools, clinicians used their clinical judgement to estimate 

a patient’s risk level. They also relied on their clinical judgement to be aware of when 

they should refer a patient to the next level of care for further management. Often, 

clinicians stated that they felt guilty and unable to cater adequately to their patients' 

needs regarding CVD risk prevention and management.  

Level 2 nurse 1: “They [patients] need the services, but then I cannot 

fully satisfy their needs [in CVD risk prevention and management]. So, 

yeah, there is a lot of guilt in me, it is my power to do this, but I cannot 
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help this patient because I am not equipped, you know. It is 

demoralising.” 

However, national-level policymakers were aware of the CVD risk prevention and 

management guidelines, which had been launched and disseminated over a year before 

this study was conducted (May 2018). Notably, national-level policymakers were also 

aware that patients were not being stratified at the primary healthcare level. 

National level policymaker 2: “So, to my knowledge on the ground, 

for the most part, especially in primary healthcare levels, there isn’t any 

CVD risk scoring that is taking place. Well, the bulk of the practice there 

is detection and diagnosis of CVD conditions and a non-standardised 

way of managing these conditions. The introduction of CVD 

stratification and scoring is novel in this setting, and it definitely 

requires a lot of advocacy and education around it and guidance on how 

we go about implementation for it.” 

5.4.3.1.3 Management 

This domain covered the measures that were taken by stakeholders to prevent and 

manage CVD risk. These measures were categorised as involving non-pharmacological 

and pharmacological interventions, and the establishment of provider-initiated CVD 

clinics and referral pathways. 

5.4.3.1.3.1 Non-pharmacological interventions 

Broadly, these included lifestyle-adjustment interventions, CVD risk communication 

and health-promotion activities. All the stakeholders - clinicians, patients and 

policymakers - deemed these interventions to be important in the prevention and 

management of CVD risk. However, clinicians and policymakers expressed their views 

that, at present, these interventions posed an implementation challenge in primary 

healthcare. Clinicians stated that they felt overwhelmed by their existing workloads. 

They also said that they felt unsupported to carry out these interventions. As a result, 

they preferred to use pharmacological interventions such as the prescription of 

medicines rather than non-pharmacological interventions. 
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Level 3 clinical officer 3: “Sometimes, these lifestyle management 

things are challenging because we are doing a lot of unsupported multi-

tasking. So sometimes we are just so overwhelmed to help with adapting 

lifestyles for our patients. Many times, we just give medications without 

lifestyle advice. Honestly, we do not have enough time, but we 

sometimes try if the facility is not busy with patients, we take even like 

five minutes and try to highlight the main areas to change lifestyle.”  

Some clinicians stated that health promotion and lifestyle adjustment advice were roles 

best delegated to other professionals such as nutritionists. Clinicians and policymakers 

also expressed the opinion that more work would be needed to provide support for 

patients to implement the advice given to them.  

In tune with these findings, some patients reported that they had not received any 

communication about their blood pressure measurement or risk of CVD. Further, 

patients who were aware of their CVD risk and had received information about 

changing their lifestyle were sceptical of the practicality and affordability of these 

adjustments. 

Patient exit interview notes: “I would have preferred to be told what 

food to eat so that I can see whether I can afford it. If I change my diet, 

will I still get the same nutrients they have told us? The doctors should 

have answered these questions first.”.  

Policymakers also felt that more work was required to enhance patient compliance with 

lifestyle advice. 

National level policymaker 1: “Patients have different priorities and 

especially when they are not in pain or feeling sick. How do you 

convince them to take part in risk management when they are not feeling 

sick? So yes, compliance will definitely be a big issue.” 

Health-promotion activities that were related to CVD risk prevention and management 

were lacking at all levels of care. For example, there were no posters on CVD in the 

patients’ waiting bays. In comparison, there were many posters, care information in the 

form of algorithms and outreach programmes for infectious diseases, immunisation and 

family planning, at all levels of care. This was also reflected in the service delivery 
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charters that were espoused by the facilities. The accords were centred on provision of 

services for the prevention and management of infectious diseases. It was only at level 

4 that the service delivery charter contained a mention of CVD prevention and 

management-related activities. The charter services that came under this category were 

blood-pressure measurements, blood-glucose measurements, weight measurements, 

group health talks, and individualised counselling.   

5.4.3.1.3.2 Pharmacological interventions 

These included pharma-interventions or medicines that were prescribed by clinicians 

for CVD prevention and management. Two key aspects were pertinent in describing 

pharma-practice; the availability and cost of medicines, and prescription practice. 

Often, the recommended CVD medicines were not available in the facilities. However, 

clinicians noted that there had been an improvement in the availability of medicines 

over the years. The issue, however, was related to inconsistent supply, which led to 

recurrent stockouts.  

Level 2 nurse 1: “Medicines have been a challenge, but now we have a 

few drugs, but the consistency of how these drugs come is, you know, 

very uncertain.” 

National level policymaker 1: “We need to look at the availability of 

commodities. This is a big challenge. This includes access to 

medication, a big component in risk scoring because once you are 

scored, this should guide management which also includes 

pharmacological. Do we have these basic medicines at these primary 

care levels? Not consistently.” 

The stockouts in the facilities perpetuated the medicines’ inaccessibility and made them 

unaffordable, because patients who were determined to obtain them had to purchase 

them in private pharmacies. Both clinicians and patients said that drugs were more 

expensive in private pharmacies than in public facilities. The knock-on effect was that 
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patients often were unable to take their required dose of medication and thus were 

unable to meet their clinical outcomes, such as controlled blood-pressure levels. 

Level 3 clinical officer 3: “Also, economically, in terms of buying 

medications, that has been one of the biggest challenges, because in our 

setup many times we run short of medicines, like for one, two, three 

months, and many of the patients are not in a position to purchase those 

medicines elsewhere, so when you are doing the clinics’ follow-ups, you 

see most of these patients’ blood pressure is not controlled. When you 

probe further on what could be the problem, many will tell you that they 

have not taken their medication for almost two weeks, the reason is that 

they did not have money to buy medication and even coming to the 

facility was a problem, they had to walk as they did not have money for 

transport.” 

Another issue was the type of CVD medicines that were available in these facilities. 

While most first-line medicines, such as thiazide diuretics and calcium-channel 

blockers, were usually out of stock only for a short period, other first-line medications 

were unavailable for long periods for prescription at all care levels. These unavailable 

medications were angiotensin-converting enzyme inhibitors, angiotensin-receptor 

blockers and statins, which are treatments for high blood pressure and heart failure. The 

lower care levels (2 and 3) were comparatively less stocked with essential CVD 

medicines than level 4. Some medications such as furosemide and aspirin, which are 

not commonly recommended for CVD prevention and management, are available at 

levels 2, 3 and 4. Nifedipine and hydrochlorothiazide were widely prescribed 

medications at all levels of care. Methyldopa and aspirin were also commonly 

prescribed at levels 2 and 3.  

Generally, at all levels, I observed no standard prescribing practice. This was related to 

the lack of guidelines at the practice level. Also, staff were unclear regarding their 

ability to prescribe certain drugs, particularly at level 2. Nurses were sometimes unsure 

of the limits of their scope of practice regarding CVD prevention and management. Due 

to this lack of clarity, these clinicians often took the cautious choice by referring 
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patients whom they had assessed as in need of pharmacological interventions to level 

4.  

Level 2 nurse 1: “Yeah, we sometimes have them [CVD medicines], 

but I cannot prescribe most of them, I think I have to wait for a clinical 

officer who does not operate at this level of care. And because the 

clinical officer is not around to prescribe the treatment for the patient, I 

am forced to just refer them to level 4. Though currently, we have 

nifedipine and hydrochlorothiazide in the pharmacy.” 

5.4.3.1.3.3 Provider-initiated CVD clinics and referral services 

There were no standard CVD prevention and management strategies at levels 2 and 3. 

This lack of planning facilitated innovation at the facility level; clinicians and facility 

managers organised provider-initiated CVD clinics. Broadly, these were planned based 

on the needs of the patients and the availability of clinicians. Most clinics were viewed 

as separate from routine services and were assigned a specific time of the week and a 

clinician to attend to those diagnosed with hypertension and diabetes. 

Level 3 clinical officer 1: “For those who are at high risk, we try to put 

them in a clinic where we do a regular check up on a monthly basis.” 

In addition to these provider-initiated clinics, at level 3, there was a cluster of externally 

organised and managed clinics, which were run by foreign (visiting) clinicians in two 

facilities. These visiting clinicians took the responsibility of managing hypertension 

and diabetes while the resident clinicians ran routine services in the facilities. The 

visiting clinicians brought their own equipment and medications while the facilities 

provided space for them to set up. 

County level policymaker 1: “We also have visiting doctors who come 

to the clinics for missions, and they are quick to challenge us on 

remaining behind. They often ask – why are you still doing this? This is 

not enough. And so, that way, we are aware of the new things coming 

up and the fact that we are not doing enough. This gives us a push to do 

better.” 
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At level 4, specialist services were provided to at-risk CVD patients through the 

medical outpatient department. These services included diabetic care through the 

diabetes clinic, and hypertension and heart-failure care through the medical clinic.    

Patients were referred for care across, up and down the levels of care. At level 4, many 

patients were referred down to levels 3 or 2 for routine follow-up and monitoring. 

However, in levels 2 and 3, patients were referred up and across. Referral across 

occurred if the clinician had prior knowledge of a neighbouring facility that ran a CVD 

clinic; referral depended on the clinician’s perception of the complexity of the patient’s 

condition. Sometimes, clinicians at levels 2 and 3 did not refer patients up to level 4 

due to the patients' socio-economic challenges. For example, many patients could not 

afford the transport costs to visit the level 4 site. Further, clinicians did not feel valued 

or supported in the referral process as they felt that their clinical work was not built 

upon on referral, but rather was discarded.  

Level 2 nurse 3: “There is no support because once you send your 

patient there, instead of taking it from where you left them, the patient 

has to start again afresh. You have already assessed this patient and 

found that the patient’s blood pressure is high, and you gave the 

medication here to start a dose. Then you refer the patient to the referral 

hospital there. When they go there, the clinicians there do not recognise 

your work. They start afresh, and even sometimes the patient goes 

without being seen by the doctors there. There is no proper continuity 

of care.”  

Level 2 nurse 1: “Most of my patients will not go to the referral facility 

because of the additional costs such as transport.” 

5.4.3.2 Exploration of how policymakers, clinicians and patients experience 

prevention and management of CVD risk in everyday clinical practice 

through use of the COM-B framework 

The description and recording of CVD prevention and management practice provided 

context for the study. In this part of the project, I explored themes in the data through 

application of the COM-B framework to improve understanding of the current practice. 
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As in part one, I categorised themes across three practice domains that were based on 

key clinical behaviours in CVD prevention and management: identification, 

stratification and management of patients at risk of CVD (Table 16). 

Table 16. Using the COM-B framework to understand current practice in CVD risk prevention 

and management 

COM-B model  Practice domains and themes from the data   

Identification and management  Stratification  

Capability  Physical  Ongoing shifting and sharing of tasks 

 

Energy to do more, but no time  

 

Complex patients; comorbidities and 

socio-economic status  

 

Organisation of care; utilisation of 

referral services  

 

Psychological  Lack of sufficient knowledge on the 

interaction of CVD risk factors to 

cause CVD 

 

Use of clinical judgement 

 

Role conflict 

Lack of knowledge on 

CVD risk and 

stratification 

 

Use of clinical judgement  

Opportunity  Physical  CVD risk prevention and management 

guidelines not available 

 

No training available  

for NCDs  

 

Insufficient infrastructural support; 

space, equipment, information 

systems, medicines and personnel  

 

Reliance on donor funding/support  

 

Use of internet services  

 

Lack of communication and feedback 

CVD risk-scoring tools 

not available  

 

CVD risk prevention and 

management guidelines 

not available  

 

No training available 

for NCDs  

 

Social  Cross-cultural practice exchange 

through visiting clinicians 

 

Demand for services from the 

community   

 

Socio-cultural/economic dimensions of 

CVD risk and disease 

 

Collaboration and teamwork among 

colleagues  
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Patients’ socio-economic status 

Motivation  Reflective  Personal initiative and curiosity 

 

Perceived health priorities of patients, 

health system and policymakers 

 

Perceptions of CVD risk prevention 

and management in primary healthcare 

 

Commitment to the profession and 

guilt 

 

 

Automatic  Desire to do more for patients 

 

Client satisfaction efforts 

Desire for CVD risk-

stratification tools 

 

Credibility of CVD risk-

scoring tools 

Findings from part one set a scene of minimal resources (infrastructure and personnel) 

and showed that current practice in these settings was rarely informed by guidelines or 

understood notions of the recommended practice in CVD risk prevention and 

management. As such, the focus of this part of the work was on the salient concepts 

that involved psychological capability, social opportunity and motivation. This is 

because these concepts could elucidate how clinicians made sense of their practice in 

the milieu of their realities, i.e. limited resources, lack of awareness and unavailability 

of clinical guidelines.  

The remaining themes, which involved physical capability and opportunity, are 

explored during the explanation of how the project met objective two – the discovery 

of contextual factors that influenced the adoption of the recommended practice in the 

assessment and management of the risk of development of CVD. This is also to avoid 

unnecessary repetition in this chapter. These salient concepts are the use of clinical 

judgement, lack of knowledge, demand for services, professional commitment and 

feelings of guilt, teamwork and collaboration, personal will and desire to do more for 

patients, socio-cultural/-economic dimensions of risk and disease, and role conflict 

(Figure 16).  
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Figure 16. Salient concepts in the practice of CVD prevention and management in Kenyan 

primary-care settings 

a) Clinical judgement and lack of knowledge 

Although clinicians lacked adequate knowledge due to poor awareness and 

unavailability of clinical guidelines, they regarded clinical judgement as central in 

guiding their CVD prevention and management practices. However, their clinical 

judgement, in compensation for their limited knowledge, seemed to rely heavily on 

experience, practicality and continuous critical analysis. Consequently, clinicians also 

seemed to innovate by generating and adjusting their practical knowledge based on their 

everyday experiences and availability of resources. This may have been due to an over-

reliance on experience and past practice. As a result, clinicians across all levels formed 

pockets of non-standardised ‘communities of practice’ that were not rooted in evidence-

based practice.  

Level 3 clinical officer 3: “To be sincere, what we normally do in our 

practice is use a lot of our clinical judgement. So, when you use the 

clinical judgement to assess the patient, you decide that the patient could 

be at risk. After that, you advise the patient about their chances of 
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developing cardiovascular disease. But we are not in a position of 

classifying risk in categories or classes.” 

Level 4 medical officer 1: “As for calculating risk, we do not know – 

we do not do that. Basically, most of the time I just use observation, and 

it often depends on the patient I get…” 

Unsurprisingly, these pockets of non-standard practice brought professional challenges 

that were detrimental to the recommended practice. For example, clinicians highly 

prioritised the assessment of specific CVD risk factors, particularly blood pressure 

measurement, over other risk factors. This, then, invited the standard interpretation that 

a patient’s blood-pressure reading was synonymous with their level of CVD risk. As a 

result, this was the leading risk factor that guided practice in these settings.  

Level 2 nurse 3: “Most of the time I identify these patients [patients at 

CVD risk] by taking their blood pressure…” 

Notably, both clinicians and policymakers stated that, although clinical guidelines were 

essential to guide practice, they often preferred to use their clinical judgement. This 

preference was rationalised on the grounds that, regularly, guidelines did not consider 

various complexities of the presenting patient. The complexities that were highlighted 

by the clinicians and policymakers included social and economic situations and existing 

comorbidities.  

County level policymaker 1: “The other thing is that because of the 

various types of patients that we have in the facilities, clinicians tend to 

trust their clinical judgement more than these guidelines because these 

recommended interventions do not take into account social issues or the 

entire condition of the patient in front of you.” 

b) High demand for services, professional commitment and guilt  

Clinicians reported that, increasingly, patients came to the facilities because they 

needed CVD risk prevention and management services. Clinicians believed that, 

although they did not have adequate information on the burden of CVD in the 

community, there was a steady increase in the numbers of patients who came to the 
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facilities with hypertension and who required and often demanded care and 

interventions to address their conditions.  

Level 2 nurse 1: “Most of the patients coming here are in need of these 

services [CVD]…they want these services.” 

This increasing need coincided with the clinicians’ strong commitment to their 

professions and the oaths they had taken to save lives and to uphold the wellbeing of 

the communities they served. The result was that clinicians made efforts to try to do 

something about the situation. However, they often found themselves unable and 

unempowered to fulfil their professional mandates. The consequences of this inability 

were expressed by clinicians in terms of feelings of neglect by policymakers and health 

systems, guilt, lack of morale and a general sense of self inadequacy in fully addressing 

the patients’ needs. 

Level 2 nurse 1: “As a health worker, I am always committed to my 

profession…I am ready to accommodate anything that comes around.” 

Level 2 Nurse 1: “And then you cannot fully satisfy their needs [CVD], 

so, yeah, there a lot of guilt, you know. It is in my power to do something 

about it but then I cannot help this patient because of all the things 

[limited resources]…it demoralises and lowers your ego.”  

c) Teamwork and collaboration  

Generally, clinicians reported that there was a good level of teamwork and collaboration 

among senior staff and colleagues in the facilities. This teamwork facilitated sharing 

and shifting of tasks with other co-workers to address gaps in service provision. 

Specifically, casual workers in the facilities were informally given the role of helping 

clinicians with various risk-assessment tasks. For example, it was observed that casual 

workers were often involved in taking demographic histories such as a patient’s name 

and age, weighing the patient and even performing an initial triage to alert the clinician 

of those patients who needed urgent attention.  
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This spirit of collaboration was also seen in clinicians’ expressions of gratitude to 

visiting clinicians on foreign missions. Space and access to patients were readily offered 

to these visiting clinicians as this openness facilitated more service provision, often in 

regard to CVD prevention and management.  

Level 2 nurse 1: “Thankfully, we have a programme around run by 

[visiting] doctors….and in two other facilities.” 

Level 3 clinical officer 1: “We are lucky to have our clinic jointly run 

by us and the [visiting] doctors in our facility.” 

However, clinicians also alluded to tension between themselves, policymakers and 

referral services. Regarding policymakers, clinicians said they often felt neglected and 

uninvolved in general setting of priorities. They often opined that they received no 

feedback to their frequent, urgent calls for more support that they made to policymakers 

at sub-county and county levels. As for referral services, specifically to level 4 of care, 

clinicians voiced a level of mistrust. They stated that they often preferred to refer across 

(to the same level) rather than to higher levels of care because all the background 

clinical work they had done would often be disregarded by clinicians at level 4. This 

concern was exacerbated by the economic barrier to care that they considered they 

might be placing in their patients’ way.   

Level 2 nurse 3: “There is no support because once you send your 

patient there [level 4] sometimes, instead of taking it from where you 

have started, the patients start again afresh…Even sometimes the patient 

goes without being seen by the doctors there…There is no proper 

continuity from there.” 

d) Personal initiative and desire to do more for patients  

Similarly, because the clinicians considered the burden of CVD to be increasing in their 

communities, many of these clinicians launched a plethora of personal initiatives in 

their facilities. These initiatives were aimed at doing more, albeit temporarily, to 

address gaps in service provision. They ranged from the introduction of a compulsory 
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weight measurement for all patients who visited one facility to the setting up of 

provider-initiated CVD follow-up clinics. This was in addition to taking up CVD-

related courses on the internet, leveraging social media to share new information with 

colleagues and advocating for more rights to prescribe for nurses at the lowest level of 

care.  

County level policymaker 1: “Some clinicians in public facilities 

institute their own personal initiatives. At primary-care level, clinicians 

want to do a lot, they really want to, I know but sometimes the current 

setup fails them…” 

Level 2 nurse 1: “It is your initiative to search [the internet], your 

initiative to see what is the best that you can do when there are no 

guidelines...” 

Level 3 nurse 2: “Individually, I have subscribed to journals and 

international associations. Thankfully, some associations usually offer 

short courses on CVD management so I get updates from them. But this 

is very expensive for me to do.” 

While these initiatives were lauded by clinicians and policymakers alike, most of them 

served as temporary fixes, and some of them had unintended consequences. For 

example, some clinicians stated that they often prescribed medications unnecessarily to 

cover a patient when lifestyle adjustment was not possible for various reasons. Another 

example was the incurring of expensive costs that were attached to taking online 

courses to gain adequate knowledge to serve the community.  

Level 3 clinical officer 3: “Sometimes, these lifestyle management 

things are challenging. We are just so overwhelmed to help with 

adapting lifestyles for our patients. So, sometimes we just prescribe 

medications without lifestyle advice to cover our patients…but we 

sometimes try.” 

e) Socio-cultural/-economic dimensions of CVD risk and disease 

First, this category was related to the recording of medical history as a practice for the 

assessment of CVD risk in a patient. Clinicians stated that, in particular, collection of 

patients’ medical and family histories posed a substantial challenge for them. 
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Consequently, this information was often not recorded or available to guide practice. 

Further, clinicians stated that many patients did not provide medical and family 

histories, mainly because they did not have an adequate understanding of diagnoses. 

This is notable because, as reported in part one, patients were expected to be the 

custodians of their medical records at this level of care.   

Exit interviews with patients inferred that adequate information about diagnoses was 

often not provided. Beneath this tension and information gap lay a cultural dimension, 

which was expressed by some clinicians and patients. This was that a patient’s disease 

and illness were culturally sensitive topics, mainly regarding how they were 

communicated in the socio-cultural context. For example, while members of a patient’s 

family were well aware that one of their members was unwell, discussion of the disease 

specifics was frowned upon. This was also the case regarding death in a family; many 

members of the family would not discuss disease specifics, the reason for death or 

previous diagnoses of family members, especially across age groups.  

Level 4 medical officer 1: “Here we are not a society that follows 

familial histories of disease. How will you expect my patient to tell me 

that their second-born died of coronary artery disease? This patient 

doesn’t know that their family member died of a heart attack. They 

know that he collapsed one day and died. Getting CVD-related history 

can be so challenging.”  

Similarly, there was a cultural dimension to taking a behavioural history, particularly 

for women, which may have been the reason why most people were not asked for this 

information. It was viewed as insensitive and disrespectful to ask a woman whether she 

smoked. This was important as it was confounded by the finding that women 

disproportionately sought healthcare services rather than men in this study. Inexorably, 

these socio-cultural dimensions of risk and disease awareness played a crucial role in 

the resulting challenge of communicating medical and familial histories to clinicians 
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and vice-versa – clinicians also did not adequately communicate risk or provide clarity 

in their diagnoses to patients.  

Second, decisions in clinical practice were often influenced by the high poverty levels 

and healthcare costs in the community. Specifically, the cost of medicines in private 

pharmacies was prohibitive, yet essential medicines were often unavailable in public 

facilities, so patients had great difficulty obtaining prescribed medication.  

Level 2 nurse 3: “So, whenever I prescribe for a patient here, the patient 

has to move out, maybe to the next facility or sometimes go to a private 

pharmacy, and many of my patients don’t have money to purchase those 

drugs…” 

Level 3 clinical officer 3: “When doing follow up, you will see some 

of the patients’ blood pressure is not controlled, when you try to probe 

further on what could be the problem, many will tell you that they have 

not taken their medications for two weeks. The reason, they did not have 

money to buy medication – coming to the facility was also a problem as 

they did not have money for transport.” 

Cost was also an issue in regard to lifestyle adjustment advice. Patients were sceptical 

of the affordability of adjustments that would improve their diet.  

Patient exit interview notes: “I would have preferred to be told what 

food to eat so that I can see whether I can afford it. If I change my diet, 

will I still get the same nutrients they have told us? The doctors should 

have answered these questions first.”-. 

f) Role conflict 

Clinicians seemed to value cardiovascular risk assessment and to understand the 

various risk factors for CVD. However, observational data indicate that this knowledge 

did not translate into practice. Often, risk factors were only assessed when staff 

explained to patients why they were unwell, i.e., when their blood pressure was high. 

Risk assessment succeeded diagnosis rather than vice versa; assessment was used to 

facilitate management and not prevention. For example, smoking history was only 
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sought when a clinician wanted to explain to a patient why their blood pressure was 

high.  

It often seemed that clinicians avoided performance of risk assessment and more 

generally avoided mention of prevention measures. This was evident in the way that 

clinicians steered away from risk assessment and communication. This observation led 

to an informal discourse between the observer and clinicians about role definition and 

scope; it transpired that many clinicians saw themselves first as prescribers and only 

when necessary as patient educators. Often, clinicians deferred health promotion to 

other colleagues. For example, clinical officers deferred the role to nurses and 

nutritionists. In contrast, nurses often chose to refer these patients to higher levels of 

care, where they assumed the patient would receive more health promotion support. 

The result of this was the evolution of an uncoordinated referral system, which left 

patients’ basic needs in disease prevention unresolved.  

Level 4 clinical officer: “My view on it [lifestyle adjustment] is that 

people should get advice and counselling, but we should have a specific 

person to do that. Here, we do not have that person. Currently, I am not 

able to do it and manage all of my patients. This is mainly due to the 

workload. If you look outside at the waiting bay, I still have that very 

long queue to clear. In terms of lifestyle advice, I only touch on the little 

bits that I can, and this is not all the time.” 

Key factors in this conflict in roles were: a shortage of staff, high workloads for primary 

healthcare workers and a lack of support to carry out non-pharmacological 

interventions.  

5.4.4 Factors that influence the adoption of recommended practice in the 

assessment and management of risk of CVD 

In the previous section, I described and provided an understanding of current practice 

by exploring how clinicians implemented and negotiated their practice. In doing so, I 

began to provide some insight into some of the contextual factors that influenced the 
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adoption in Kenyan primary care settings of the recommended practices in CVD risk 

prevention and management. In this section, I will address the remaining factors.  

To better show the relationship between these factors, findings were categorised 

according to three overarching levels that could be mapped from the data (Figure 17). 

As stated earlier, the first level represented factors that were related to individuals; in 

this case, the clinician and patient. The second level comprised factors that were 

associated with the clinical setting and local government. Lastly, the third level 

represented global and national influences on the adoption of the recommended 

practice.  

 

Figure 17. Factors influencing the adoption of recommended practice in CVD prevention and 

management in Kenyan primary-care settings 

As depicted in Figure 17, various types of relationships and boundaries emanated from 

the data. For example, factors such as availability of resources, policy, guidelines, 

health priorities and donor funding were indirectly shared between the macro and meso 

levels but they were directly influenced by the devolution process and political 
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goodwill. The relationship between the meso and micro levels was porous and 

bidirectional.  

Themes and relationships that emerge from the data are explored further below, except 

those that were addressed in the previous section. By now, it was clear that the 

recommended practice was infrequently followed in these clinical settings. 

Additionally, clinicians mainly relied on their clinical judgement and other intrinsic 

factors to practice. Lastly, guidelines and policies were in place to guide CVD 

prevention and management practice in Kenyan primary-care settings, though these 

were only available at the national level. As such, findings are presented from the macro 

to the micro level.  

5.4.4.1 Devolution and political commitment  

Health service delivery was devolved to local (county) governments in 2013 according 

to the system set out in the new Constitution of Kenya (2010). The national government 

retained policy and regulatory functions. While this political milestone gave explicit 

mandates to the two government levels, weak coordination mechanisms between these 

two functions influenced the adoption of a recommended practice in CVD risk 

prevention and management in primary-care settings. 

National level policymaker 1: “We have the Ministry of Health, both 

at national and county levels. So at least at national level they are 

determined to make sure these guidelines are cascaded down. At county 

level I think awareness is a problem; we know that many counties are 

probably not even aware there’s a guideline.” 

 

Specifically, policymakers stated that the political commitment and goodwill to address 

competing priorities was of value. However, both national and county level 

policymakers reported a lack of such commitment from politicians in CVD prevention 
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and management. This, they said, had influenced the way in which resources were 

allocated at both levels of government. 

National level policymaker 1: “At national level they have supported 

guideline development, but at the moment, given the devolution of 

health, they may not support us with resources, which is what we need 

now…the national level cannot really influence the counties as such in 

terms of implementation, the counties have to drive the agenda.” 

Further, although health service functions seemed to be explicitly stated in the 

devolution strategy for health services, some policymakers at the county level 

expressed their frustration that they felt uninvolved in broader policy formulation. 

While some policymakers seemed to understand their stipulated mandate and facilitated 

the implementation of policies at county level, policymakers voiced a need for clear 

pathways that would enable local input to inform policy formulation. 

County level policymaker 1: “Sometimes I am confused...on paper, 

yes, we should be making and informing policy. But at the moment we 

are just trying to implement old and new policies. Policy making 

especially with regard to clinical practice is still very much a national-

level activity. But we are the people who know what is possible and 

what is not…” 

 

One of the policymakers noted that the result of a devolved government with weak 

coordination mechanisms was variability and uncoordinated progress in adoption of the 

recommended practice. This progress was often dependent on political commitment 

and goodwill. 

National level policymaker 2: “So, it’s difficult to give a blanket 

statement because with devolution there’s a lot of variability among 

counties; some counties have really strengthened their primary 

healthcare systems, some are lagging behind. So, for the counties that 

have strengthened primary healthcare it would have more success 

because in these counties their primary health facilities have favourable 

levels of staffing, lab services, commodities, and things like that. So, it 

is variable – there will be hits and misses, in some counties the existing 

health systems will support CVD risk scoring and some counties will 

not.” 
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5.4.4.2 Capacity strengthening  

A key requirement for adoption of the guidelines was strengthened capacity.  The need 

for, and gaps in, capacity to perform CVD risk prevention and management tasks lend 

themselves to three distinct areas: competence and knowledge management, the 

healthcare workforce, and infrastructural support.  

a) Competence and knowledge management  

There was a general acknowledgement among both policymakers and clinicians that 

current practice in preventing and managing CVD risk was rife with incompetence and 

a lack of sufficient knowledge. They concurred that current practice in primary care 

that was related to CVD risk prevention and management was unfit for purpose, and 

potentially posed some risk to patients due to non-standard CVD management 

practices. Specifically, this risk was observed in the prescription practices (type and 

dose) of CVD medicines. Additionally, there was an implicit disregard of lifestyle 

adjustment interventions, which are a mainstay of CVD risk prevention and 

management. This disregard could lead to an over-reliance on scarce pharmacological 

interventions (see Part 1, section 3b). 

County level policymaker 1: “We know what is happening in primary 

healthcare is very different from what is recommended. The services 

there are below basic, I know that we are missing so many people. I see 

it all the time in referral facilities where you wonder how was this case 

even missed at levels 2 and 3. So yes, the difference between what is 

recommended and what is in practice differs by a big magnitude.” 

Level 2 nurse 1: “To be honest, there is insufficient knowledge on 

NCDs. We depend on the little knowledge from our training in schools. 

That was a long time ago. Probably going on 20 years now.” 

This finding highlighted an urgent need for training to build knowledge and skills for 

clinical practice. This need was widely acknowledged by both clinicians and 

policymakers in both levels of government. Clinicians continued to make great effort 
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to equip themselves with some knowledge to guide their practice by leveraging ease of 

internet access. However, this was unsustainable due to the costs that they incurred in 

taking expensive online courses. Additionally, these knowledge sources were often 

non-standardised and erratic.  

County level policymaker: “Yeah, there is need to give capacity 

through knowledge support and training.” 

Level 3 clinical officer 3: “For cardiovascular diseases, I’ve never 

attended any training. Most of the training on this is just my initiative 

of looking through Google. Most of the training available in our 

facilities is on infectious diseases like diarrhoea, pneumonia, malaria 

and TB. I have not heard of any training for non-communicable diseases 

and especially on cardiovascular disease.” 

b) Healthcare workforce 

Clinicians and policymakers alike reported an acute shortage of health workers across 

all levels of care. This shortage meant that the high workload in facilities always 

overstretched clinicians. As a result, clinicians lacked time to engage in essential 

activities such as evaluation and critical analysis of their practice outcomes. 

County level policymaker 1: “At primary care level, clinicians want to 

do a lot, they really want to, but sometimes, the current setup of how 

you’re working fails them. These clinicians are seeing like over 100 

people per clinician per day. Given how overly stretched they are, it is 

hard to expect so much from them because we know that they are doing 

their best.” 

Level 2 nurse 1: “We do not have enough human resources, in fact, we 

do not have any. There is an acute shortage. An example right now is, 

my colleague is on mandatory leave and as you can see in this facility, 

I am all alone. I have been alone for one month now and I have a few 

weeks to go.” 

However, it was notable that most of the clinicians and policymakers voiced many 

positive and enabling intrinsic qualities. One of these was the high levels of 

collaboration and teamwork that they observed in facilities. By leveraging these 

qualities, clinical staff were observed to share and shift tasks easily and informally 

among themselves and casual workers in the facilities.  
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On the flip side, this shortage of staff also had other consequences such as role conflict. 

Clinicians seem occasionally to oscillate from role expansion in line with their desire 

to do more to role contraction when they were overwhelmed with the high workload 

(see Part 2, section f). For example, clinicians often opted to prescribe medicines as a 

key role in their practice while making the case that lifestyle adjustment was a 

nutritionist's role. Yet only one nutritionist was employed in the seven facilities where 

this study was conducted.  

Level 4 clinical officer 2: “My view is that, yes, people should get 

advice and counselling, but we should have a specific person to do that, 

perhaps a nutritionist or nurse. In the outpatient department, where I 

work, we don’t have that person. Currently I am not able to do it and 

then still manage all my patients…” 

c) Infrastructural support  

There was a general acknowledgement that infrastructural support had improved in the 

previous few years, but only in relation to better prevention and management of 

infectious diseases, and availability of reproductive, maternal and child health services.  

Level 3 clinical officer 3: “I don’t know how to explain this because in 

our current health system there are conditions or diseases that are taken 

into high consideration, like malaria, diarrhoeal diseases, and 

pneumonia. We have guidelines, medication and special reporting 

documents for them even at a facility level. So we are focusing on that 

mostly.” 

Infrastructural support remained insufficient, and occasionally was absent, for NCD 

prevention and management. This was apparent in terms of a lack of diagnostic 

equipment, essential medication and appropriate health information systems. For 

example, across all facilities, there were no CVD risk-assessment tools or lipid assays 

available. At levels 2 and 3, patient health records were unfit for chronic care models 

of management (see Part 1 section 1b). 

Level 4 clinical officer 2: “We do not have vital equipment such as 

blood pressure  machines, currently we only have one – you have seen 
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me walk in and out to try and borrow one if possible, meaning that one 

BP machine can be shared across the entire department…We have 

frequent drug shortages…and our other biggest challenge is 

laboratories…most of the tests are on and off, sometimes you will send 

the patient for a lipid profile which is never available here, forcing the 

patient to go outside [private laboratory], which is more expensive 

compared to public facilities. Most of these patients do not even come 

back when you give them tests so I tend to make a diagnosis without 

confirmatory tests and give them medications.” 

 

First-line CVD risk-prevention medicines such as statins, calcium-channel blockers, 

thiazide diuretics, angiotensin-converting enzyme inhibitors and angiotensin-receptor 

blockers were often unavailable in facilities, especially at levels 2 and 3 of care. This 

often led to non-standard and unsuitable pharmacological practice in these facilities 

(see Part 1 section 3b).  

5.4.4.3 Organisation of healthcare services  

Policymakers said that, due to decades of investment into health programmes, although 

focused on infectious disease prevention and management, primary healthcare systems 

could offer the required CVD services. However, the key issue was figuring out how to 

better organise and incorporate NCD service delivery by leveraging existing primary 

healthcare infrastructure and systems. 

National level policymaker 1: “In terms of space and equipment etc, 

that I think is already there and set up due to years of investment in 

infectious disease management. We also have diabetic clinics, 

hypertension clinics, so I think it’s just about how best we organise how 

we do the work.” 

Policymakers also claimed that this need to redesign service delivery in the primary 

healthcare system was related to the consequences of the previous positioning of CVD 

care in the system. For decades, CVD risk prevention and management had been 

implicitly considered as a service to be offered at secondary-care level.  
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County level policymaker 1: “Well you know, initially, a lot of 

cardiovascular related interventions were basically seen as interventions 

to be done at level 4 or level 5 [secondary]. So, initially at levels 1, 2 

and 3, if someone was suspected to be at risk of CVD, it would mean 

direct referral to levels 4 and 5. So, yeah, initially and for a long time, it 

used to be not really a primary-care package.” 

Consequently, this has led to reduced demand for these services in primary care and, 

instead, has generated an unsustainable demand for these services in secondary care. 

This increase in demand for CVD-related services, mainly curative, has led to a shift of 

focus to prevention and health promotion, which is best done in primary care. The 

secondary level of care is characterised by long wait times and sub-standard quality of 

care. 

National level policymaker 2: “Detection of cardiovascular risks and 

disease at the primary-care level will greatly increase the utilisation of 

health services by unclogging the secondary level of care, where the 

current situation is characterised by long waiting times, sub-standard 

quality of care, commodity stock-outs, and things like that.” 

5.4.4.4 Policy, guidelines and clinical-practice gap  

Policies and clinical guidelines for CVD risk prevention and management in primary-

care settings at the national level have been drawn up or updated to be evidence-based. 

Clinicians and policymakers viewed these policies and guidelines as credible, since 

they were modelled on international guidelines and best practice from the WHO. There 

was some concern regarding the practicality and validity of some of the recommended 

tools such as CVD risk-scoring tools; however, there was a consensus that the existence 

of these guidelines and tools was better than nothing to guide practice. 

National level policymaker 1: “Yes, we have guidelines in line with 

the overall Kenya health policy strategy. So, our national guideline, 

which was launched in 2018, now has included and centred the 

prevention of CVDs and also introduced the use of the CVD risk scores. 

These try to identify and manage high-risk patients and the patients who 

are at risk.” 
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National level policymaker 2: “There was a lot of discussion and actual 

debate on it [CVD risk scores], principally because the tools available 

for cardiovascular risk scoring have their limitations and none of them 

really have been tested in our healthcare setting. So, a number of 

stakeholders felt that they were not sensitive enough to be applied, but, 

after discussions and consultations, it was agreed that it is better to have 

a tool in place rather than there being none, and improve on the tool as 

we go along, and generate evidence on the same.” 

However, knowledge of these guidelines and tools seemed to be restricted to national-

level policymakers. A few county level policymakers were aware of them, but most 

were not. Yet, all but one of the clinicians who were interviewed in this study were 

aware of such guidelines and tools (see Part 1 section 2). These findings demonstrate a 

discordance between policy and practice. This was often created by weak coordination 

and communication systems between these three key stakeholders: clinicians, and local 

and national governments. 

Level 2 nurse 1: “I have not heard of anything like that [guidelines for 

CVD clinical practice] here in this facility or ever. No, we do not have 

any.” 

National-level policymakers who were questioned about this gap between policy and 

practice said that they had done their job, which was to formulate and package 

evidence-based policies and clinical guidelines to ensure that they were ready for 

adoption, but that they did not have any mandate to influence uptake of these guidelines. 

Adoption of the guidelines was left to the county governments. National-level 

policymakers stood ready to offer technical assistance but only at the invitation of local 

governments.  

National level policymaker 2: “From where I sit at the national level, 

it is really a little beyond my mandate principally because health service 

delivery is now within the purview of county health departments. So, I 

have no explicit role in engaging health workers and requiring of them 

to make commitment to any of the guidelines we develop. Our main 

work is to develop policies and disseminate them to the health 

department. We have tried to do that. The county health departments 
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should now cascade it to the practice level through their implementation 

strategies.” 

This demarcation presented a barrier to the cascade of these guidelines to where they 

were needed most – in facilities. The next section will explore some of the reasons why 

this dissemination and implementation process seemed to have stalled.  

5.4.4.5 Scaling up implementation  

Generally, dissemination and implementation strategies of the CVD prevention and 

management guidelines were suboptimal, which led their dissemination and use to be 

haphazard and uncoordinated. Often, implementation was left to chance, stakeholders’ 

interest and political goodwill. Interviews with policymakers at both levels of 

government showed that implementation challenges often centred around two key 

issues: a lack of clarity on implementation leadership and a lack of resources. While 

the county government was formally mandated to lead in the implementation of 

guidelines formulated by the national government, county-level policymakers expected 

the national government also to provide good dissemination strategies. Often, these 

strategies were not provided and therefore guidelines did not reach facilities.  

County level policymaker 1: “From the national government, we need 

good strategies for dissemination of guidelines. We need them to be 

timely when they’re making these policies, we need them to invest in 

technology and new advancement. But also we need to create a 

conducive environment for uptake, mainly in a way that is realistic – 

most of the policies that are rolled out feel like they’re asking us to go 

to the moon without a space programme, they are drastic and dramatic. 

Where is the framework or structure to take up these policies? Most of 

these policies make some of us feel like ‘okay, how do we use that and 

where do we even go from here?’” 

In terms of resources, policymakers said that there was a lack of adequate resources to 

support implementation at the national and county levels. This frequently delayed the 

implementation of many guidelines that were disseminated to counties. Specifically, 

county-level policymakers said that, when guidelines were disseminated to them for 
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implementation, there was a lack of capacity to support new practice, especially for 

NCDs. This need for capacity strengthening has been explored in the previous section 

(see section 4.2c).  

National level policymaker 2: “So, we are currently doing the 

dissemination of the guideline as a whole. This began in May 2018. It 

has been fragmented because of the lack of resources, so some counties 

have been disseminated the whole document and some counties have 

been disseminated part of the document…” 

5.4.4.6 Donor support and health priorities  

Historically, the burden of disease for the Kenyan population has been characterised by 

increasing incidence of infectious diseases such as HIV/AIDS, TB, malaria, and upper 

respiratory infections such as pneumonia. Therefore, the government and multilateral 

institutions have focused support on the scale-up of prevention and management of 

these communicable diseases and on provision of essential health services related to 

reproductive, maternal and child health.  

National level policymaker 1: “NCDs’ focus is still fresh for us, so we 

are sort of still buried in communicable diseases strategies, so it is now 

we’re getting into the NCD space, and cardiovascular space…” 

However, in the last decade, the epidemiology of the population has shifted towards a 

triple burden of disease: a backlog of common infections, malnourishment and maternal 

mortality, and the emerging challenges of NCDs such as CVD. Unfortunately, these 

findings suggest that the health priorities for practice have barely shifted. 

Level 3 clinical officer 3: “I don’t know how to explain this because in 

our current health system there are conditions or diseases that are taken 

into high consideration, like malaria, diarrhoeal diseases, and 

pneumonia. We have guidelines, medication and special reporting 

documents for them even at a facility level. So we are focusing on that 

mostly.” 

Notably, priorities at the policy level, which are heavily influenced by global discourse 

and the national burden of disease, have changed. A testament to this change is in the 
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clear articulation of these priorities in the updated Health Policy for Kenya and the 

formulation of the national clinical guidelines for CVD risk prevention and 

management. Interviews with policymakers and clinicians highlighted that, in settings 

in which resources were limited, setting priorities on paper was not enough. Often, the 

‘real’ priorities were set according to the resources that were available. While 

policymakers criticised the government for not matching NCD policy commitment with 

funding, they also indicated that external donors often set priorities through programme 

funding. At present, there is a scarcity of such financing for NCDs in general, and 

therefore, minimal funding is available to support the scaling up of CVD risk prevention 

and management at a time of most need.  

County level policymaker 1: “Initially we paid a lot of attention to the 

programme issues, like HIV, maternal and infant mortalities and malaria 

– mainly influenced by mortalities yes, but also the availability of 

funding mainly from the central government through donors. But now 

we are realising that CVD and NCD issues are creeping up on us and 

we are not ready. We have not been paying attention to these conditions 

as we should have…” 

National level policymaker 1: “Let me talk particularly about health 

prevention; I would say a very minimal amount has been done by our 

government. One of the main reasons is funding because if you look at 

funding, first NCD funding, including government allocation, is very 

little, and then prevention funding is even more scarce… the reality is 

that even most of these infectious disease priorities are donor driven and 

thus there is a lot of donor resourcing. And in turn prioritisation.” 

5.5 Discussion  

5.5.1 Summary of findings 

This chapter reported qualitatively on current practice in CVD risk prevention and 

management in Kenyan primary-care settings, and on contextual factors that influenced 

the adoption of the recommended practice of the same. These factors were shown 

through the use of Kilifi County, Kenya, as a case study.  
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It was found that recommended practice infrequently guided current practice due to a 

lack of guidelines and knowledge at the micro (clinicians and patients) and meso levels 

(clinical settings and local government). Clinicians relied on their clinical judgement to 

provide CVD risk prevention and management services where needed. Although the 

clinicians lacked sufficient knowledge, their judgement was heavily informed by 

experience, practicality and continuous critical analysis. Notably, clinicians possessed 

many positive and enabling intrinsic qualities that facilitated innovation, knowledge-

seeking, and measures they took to overcome some challenging physical conditions in 

their practices. 

Factors that influenced the adoption of recommended practice in CVD risk prevention 

and management in Kenyan primary care appeared to cluster around the macro (global 

and national influences) and meso (clinical settings and local government) levels. Some 

of these factors resulted from the residual challenges of a recent political process, i.e. 

weak coordination mechanisms in the devolution of health service functions. Other 

factors stemmed from a need for service delivery redesign, challenges in scaling up 

implementation, and a need for better mechanisms to set priorities that are not heavily 

influenced by external funding.  

Findings from this study also highlighted the existence of a gap between policy and 

practice. On the one hand, policies and guidelines were evidence-based and modelled 

on international best practice, yet on the other hand, current practice members were 

unaware of such policies and guidelines.  

5.5.2 Findings in the context of existing research  

The work that is described in this chapter addressed an existing gap in literature, which 

was raised in Chapters 2 and 4, by providing insight into CVD prevention and 
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management practices in Kenyan primary-care settings. Doing so adds to the limited 

knowledge of how clinicians in LMICs negotiate and make sense of their practice in 

the absence of clinical guidelines in facilities. To my knowledge, this is the first study 

to describe and understand CVD risk prevention and management in this manner, 

through use of the COM-B model of understanding behaviour, in Kenya or the region.  

This study also adds to various discourses. The challenges that befall the 

implementation of clinical guidelines are age-old, but they continually evolve and 

require contextualisation.  Cabana et al. (1999) and Florian et al. (2016) outlined many 

of the barriers that inhibit the application of clinical guidelines (210,211). These 

include: the physician’s knowledge (awareness and familiarity), physician’s attitudes 

(agreement and motivation), and external factors (organisational constraints, resources, 

heavy workload etc.) (212,213). Many of these factors were observed to be barriers to 

the adoption of the recommended practice in CVD risk prevention and management in 

Kenya, and they are known to exist in many other LMICs, such as Botswana, Ghana, 

Uganda, Benin and Togo (165). Top of the list, and perhaps age-old, is the lack of 

capacity in health systems to adopt and implement these guidelines due to limited 

domestic resource allocation for health services, the influence of siloed donor funding 

and an unprepared healthcare workforce.  

Funding for NCD related activities is a global priority but it remains scarce.  For 

example, according to surveys that were conducted in 2017 and 2019 regarding global 

capacity for NCD prevention and control, less than 2% of programme-specific 

investments across all disease areas were allocated to NCDs (74,214). Additionally, 

many LMICs, including Kenya, have allocated limited domestic funding to NCD 

prevention and management. External funders continue to fund programmes that are of 
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interest to them, in isolation, instead of focusing on system-level support, i.e. the 

primary healthcare system. This programmatic type of funding, which is often related 

to infectious diseases, has been widely reported to upset implementation priorities, 

especially in limited-resource settings (215–219).   

In this study, it was found that the clinicians’ attitudes and other intrinsic factors that 

have been raised by Cabana et al. (1999) and Florian et al. (2016) were possible 

facilitators for adoption of new practices. These factors combined with smart policies 

regarding human resources for health, such as strengthening retention, training, 

education and appropriate remuneration, have the potential to propel implementation 

and adoption of recommended practice (175). An excellent example of a place where 

success has been realised along these lines is Botswana, a country which four years ago 

had similar challenges. Through investment in human resource strengthening, 

Botswana now has fully integrated NCD services that include CVD risk prevention and 

management in primary healthcare (220).  

The effects of devolution of healthcare management formed a glue between many of 

the factors that influenced the adoption of recommended practice at the local level and 

in clinical settings. Devolution of health service functions has been lauded as the 

catalyst for significant improvement in development of the local-level health structure 

in Kenya (221). However, the rapidity with which the process was done, with limited 

technical expertise, has led to partisan decision making and prioritisation processes that 

currently serve political and power interests (13). This study adds to this discourse.  

Lastly, findings from this study also contribute to a better understanding of how clinical 

judgement is used by clinicians, especially in the absence of sufficient knowledge 

support. This study's synthesis supports the notion that clinical judgement is a central 
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tenet of clinical practice despite a lack of adequate knowledge (222–224). Yet, 

sufficient and evidence-based knowledge is a critical component of the appropriate use 

of clinical judgement in practice (225).  

5.5.3 Strengths and limitations  

Methodological rigour strengthens this study. Strategies to ensure rigour included use 

of purposive sampling and selection of cases to enable comparison between and 

inclusion of a wide range of perspectives. Use of three data-collection 

methods - structured observations, semi-structured interviews and document 

analysis - further improved the triangulation of findings which helped further explore 

various dimensions providing a richer understanding. The fact that I alone conducted 

the observations and follow-up interviews with patients, clinicians and policymakers 

enabled me to gain depth in the collection and analysis of the qualitative data. The help 

of a second and more senior qualitative analyst (VW) ensured consistency in coding. 

The use of deductive (framework analysis) and inductive (thematic analysis) 

approaches to address the study's aims reduced the chance of excluding important but 

unanticipated information. Further, the use of theoretical frameworks in behaviour 

change and implementation science (the COM-B and CFIR, respectively) allowed for 

thorough interpretation of the study’s findings.  

This study had some limitations. First, it covered an extensive topic; perhaps the 

development of more specific and sequential aims would have improved the coverage 

of the many issues that this study raises. However, this study was deemed necessary 

due to the paucity of published work in this area and setting. As such, this work sits 

best as exploratory research.  
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In terms of reflexivity, my position as a nurse and midwife affected my access to the 

field. During the interviews, it seemed beneficial that I was a clinician because I could 

ask about technical concepts in CVD risk prevention and management. My affiliation 

with the KEMRI-Wellcome Trust and the University of Oxford may have affected the 

responses of interviewees. However, when I conducted interviews with participants, I 

made it clear that I did not work for the KEMRI-Wellcome Trust and was a doctoral 

student at the University of Oxford. It is reasonable to assume that these complexities 

in my identity in the field may have made participants less comfortable and perhaps 

more hesitant to be critical of themselves or their workplace.  

Additionally, the majority of the patient participants in the observed consultations were 

female. It is likely that men's experiences, framed by an additional lens of care-seeking 

behaviours, would offer different findings. However, it is well documented that 

persuading men to seek healthcare services in these settings is a challenge.  

A further limitation was a lack of participant validation of the analysis. The gaining of 

such validation was planned; however, the consequences of a global pandemic, which 

included travel and social gathering restrictions, made it difficult for me to reach out to 

the participants.  

Lastly, the study involves one case study, Kilifi County, to report on the topic. While 

the county has many similarities (demographics and disease epidemiology) with most 

other counties in the country, care should be taken not to generalise these findings, but 

rather to transfer and build on them as appropriate for various contexts.  

5.5.4 Implications for research and practice  

First, the findings are consistent with others in showing that there is a gap between 

policy and practice in CVD risk prevention and management. This study also supports 
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previous findings that the challenges of implementation of recommended practice in 

settings such as Kenya are longstanding. However, these challenges continually evolve 

and require contextualisation. Given the lack of familiarity among healthcare providers 

with guidelines on CVD risk prevention and management, support for training of 

clinicians should be offered urgently. Such training should include detailed practical 

exercises on the measurement of risk factors and the calculation of risk scores in line 

with the recently updated WHO CVD risk charts for Eastern sub-Saharan Africa (1). 

Since this study found that the internet, particularly social media, was an important 

vector for information, this platform should be considered to ramp up training and other 

innovations.  

Second, capacity strengthening in NCD prevention and management is essential for the 

successful implementation of recommended practice. This will include making 

available resources that are specific to CVD risk prevention and management, as 

required; these include staffing, equipment and essential CVD medicines in primary 

healthcare. This should happen in tandem with training support of healthcare workers. 

Second, the already strong communicable disease prevention and management models 

of care should be leveraged, and this process should include a service redesign that 

focuses on chronic care management and the mitigation of the population’s risk to 

CVD.  

Third, patient engagement is needed to create awareness of CVD risk factors, and to 

increase demand for CVD risk prevention and management services at the primary-care 

level. Further research such as of facilitated participatory learning and action is required 

to improve contextualisation of many of the issues that were raised in this study, such 
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as the identification and correction of myths, and the incorporation of cultural 

awareness and support in lifestyle adjustment advice.  

Particular attention should be paid to communication and feedback mechanisms 

between the national and county levels of government. While devolution of health 

service functions is aimed at promoting health equality for all Kenyans, it may be doing 

the exact opposite by creating uncoordinated silos of information that are critical to the 

improvement of practice. Explicit strategies to increase the local government's 

involvement in policy formulation, dissemination and implementation are urgently 

needed. 

Future research should also focus on implementation support strategies for CVD risk 

prevention and management. Findings presented in this study are a great place to start. 

They provide a good understanding of behaviour as the first of a three-step process in 

the design of implementation interventions as per the behaviour change wheel 

framework (204).  

5.6 Conclusion 

Considerable challenges lie ahead in the full adoption of recommended practice in CVD 

risk prevention and management in Kenyan primary-care settings. This study uses 

complex theoretical frameworks to provide an understanding of current practice and the 

contextual factors that influence the implementation of recommended practice. As such, 

findings from this study can be used to develop and support meaningful and pragmatic 

change in CVD prevention and management in these settings.   



 

165 

 

5.7 Chapter summary  

• I conducted 560 hours of observations, 15 interviews with clinicians and 

policymakers, 30 exit interviews with patients and a documents analysis across 

seven healthcare facilities in Kilifi County; 

• through use of thematic analysis, current CVD risk prevention and management 

practices in these settings were described and explored. This process helped to 

identify a lack of familiarity with clinical guidelines related to CVD risk in 

clinical settings and to better understand the use of clinical judgement by 

clinicians in these facilities;  

• by application of framework analysis, factors that influenced the adoption of 

recommended practice in CVD risk prevention and management in Kenyan 

primary care were analysed and categorised into three levels: micro (clinician 

and patient), meso (clinical setting and local government), and macro (global 

and national influences). The intricate relationships across these levels were 

also explored;  

• the findings of this chapter helped to identify opportunities to improve the 

implementation of recommended practice. These included the need for: 

- detailed training, which would involve practical exercises and the 

leveraging of use of the internet, on the measurement of risk factors and 

the calculation of risk scores with the recently updated WHO CVD risk 

charts for Eastern sub-Saharan Africa; 

- urgent capacity strengthening in NCD prevention and management. This 

would include making available resources specific to CVD risk 

prevention and management, such as adequate staffing, equipment and 

essential CVD medicines in primary healthcare; 

- greater engagement with patients to create awareness of CVD risk 

factors and to increase demand for CVD risk prevention and 

management services at the primary-care level; 

- improved communication and feedback mechanisms between the 

national and county levels of government; and 

- future research on strategies to support contextual implementation of 

CVD risk prevention and management methods. 
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Chapter 6. The recommended level of use for essential 

medicines: a comparison between medicines for 

cardiovascular disease and the leading communicable 

diseases in Eastern sub-Saharan Africa 

6.1 Publication statement 

The protocol for this chapter was published on the open science framework (OSF) 

(226). 

6.2 Introduction 

The work that is described in Chapter 5 highlighted an urgent need for capacity 

strengthening in CVD prevention and management, specifically by ensuring that 

essential CVD medicines are available in Kenyan primary care. During the period of 

this study, essential CVD medicines were often not available due to inconsistent supply, 

which led to recurrent stockouts. Clinicians emphasised that the difficulty in obtaining 

regular supply of these medicines was a significant challenge to CVD risk assessment 

in Kenyan primary care settings. 

Notably, in addition to limited capacity, i.e., infrastructure and human resources, a 

general lack of prioritisation of CVD prevention and management in primary care was 

a key theme of the findings. Historically, the burden of disease among Kenyans has 

been high and increasing levels of infectious diseases such as HIV/AIDS, TB, malaria, 

and upper respiratory infections such as pneumonia. Therefore, the government and 

multilateral institutions have focused on the scale-up of prevention and management of 

these communicable diseases and the provision of essential health services related to 

reproductive, maternal, and child health. This approach has led to perhaps an 

unintended lack of focus on CVD risk prevention and management compared with other 

leading causes of morbidity and mortality in the country.    
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Essential medicines are defined as those medicines that should be available within 

normally functioning health systems at all times in adequate amounts, in the appropriate 

dosage forms, at assured quality, and at a price that the individual and the community 

can afford (227). These medicines are usually shown in national essential medicines 

lists (NEML). These lists are intended to improve health equity and inform the 

appropriate (efficient and effective) use of health resources (227–229). Importantly, 

essential medicines should satisfy the population’s priority healthcare needs as 

informed by their public health relevance.  

The global WHO target that essential medicines should be available at a rate of 80% in 

private and public facilities by 2020 is far from being attained (41,74). Currently, these 

medicines are available at consistently lower rates than this in LMICs (230). Some of 

the reasons for this pattern include inadequate funding, lack of incentives to maintain 

stocks, inability to forecast accurately and inefficient purchasing and distribution 

systems. However, these medicines’ disproportionate unavailability for NCDs remains 

unaddressed in private and public sectors (231–234). According to studies conducted 

between 2007 and 2012 using WHO/Health Action International (WHO/HAI) survey 

methods, there was a comparative mean difference of 11.5% (private facilities) and 

17.5% (public facilities) in the availability of medicines that were required for acute or 

chronic conditions in 40 LMICs (235,236). 

Pharmacological treatment plays a vital role in the prevention and management of 

diseases. For example, in prevention and management of CVD risk, treatment with first-

line antihypertensive medicines can reduce the combined mortality and morbidity 

caused by CVD by about a third, regardless of the pre-treatment absolute risk (237). 

Similarly, statin treatment produces a coronary heart disease mortality benefit of 30% 
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through a reduction in a patient’s cholesterol level of 1mmol/l (275). Many CVD risk 

prevention and management guidelines focus on initiation of treatment at the primary-

care level for those at high-risk. One suggestion that has been made to aid in the 

attainment of the 80% availability target for essential medicines is that these medicines 

must be rationally selected and used at all levels of care (41). It is paramount that 

essential medicines are made available at the primary healthcare level, as this affords 

patients easy access to these medicines. 

However, in many countries in sub-Saharan Africa where the healthcare systems face 

a dual burden of communicable and non-communicable diseases, this practice is 

lacking (238–240). Prevention and management of infectious, communicable diseases 

takes precedence in primary healthcare settings, despite surging rates of NCD-related 

morbidity and mortality (241,242). This prioritisation is also inferred in policies and 

guidelines that inform clinical practice and resource allocation at various levels of care 

– including in NEMLs.  

Therefore, I aimed to describe and compare the recommended level of use of essential 

medicines for the leading causes of mortality in Eastern sub-Saharan Africa (CVD, TB 

and HIV/AIDs) in the latest NEMLs to explore whether this was the case. To enable 

this comparison, the recommended levels of use were used as proxy measures of 

accessibility. The recommended level is defined as the lowest level of the health-care 

system at which a medicine is expected to be appropriately used, i.e. following a correct 

diagnosis and current best practice. This analysis was deemed to be a crucial starting 

point to advocate for the revision of NEMLs to reflect the population need and, in turn, 

to support the implementation of CVD risk assessment in Kenyan primary care settings.  
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6.3 Aim and Objectives 

6.3.1 Aim 

For the work that is described in this chapter, I aimed to describe and compare the 

recommended levels of use of essential medicines for the leading causes of mortality in 

Eastern sub-Saharan Africa (CVD, TB and HIV/AIDs) in the latest NEMLs. 

6.3.2 Objective 

To describe the recommended levels of use of essential medicines in CVD risk 

prevention and management and to compare them to the recommendations for use of 

essential medicines for TB and HIV/AIDs. 

I hypothesised that there would be a disproportionate percentage difference in the 

recommended levels of use of each of these groups of essential medicines. 

6.4 Methods 

6.4.1 Study design 

A cross-sectional observational study of retrospective data was performed. 

6.4.2 Data sources 

The following datasets were used: 

1. the global burden of disease (GBD) study (2019) to identify the leading causes 

of mortality in Eastern sub-Saharan Africa (243), and 

2. the WHO’s repository for NEMLs (244). 

6.4.3 Data extraction 

First, the data regarding the top two leading causes (communicable) of mortality in 

Eastern sub-Saharan Africa according to the GBD 2019 study were extracted. The study 

was accessed through the Institute for Health Metrics and Evaluation (IHME) data 
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visualisation hub; this is a public domain used to explore findings from the GBD 2019 

study (10). Table 17 shows the web input used to extract the top five leading causes of 

mortality in Eastern sub-Saharan Africa from the IHME data visualisation hub.  

Table 17. IHME data visualisation hub web input for leading causes of mortality in Eastern sub-

Saharan Africa 

Setting Input 

Display Cause 

Rank Cause 

Category All causes, level 2 

Measure Deaths 

Location Eastern sub-Saharan Africa 

Year 2019 

Age All 

Sex Both 

Units Rate 

Second, based on the output above, a list of essential medicines and their anatomical 

therapeutic classification (ATC) chemical substance codes were extracted from the 

latest (21st) WHO essential medicines list (EML) (245). For CVD, only medicines used 

in the prevention and management of CVD risk were included, i.e. antihypertensives, 

antiplatelet therapies and lipid-reducing therapies. Medicines used to manage angina, 

arrhythmias and heart failure were excluded unless their intended use, as listed in the 

NEMLs, was as an antihypertensive, antiplatelet therapy or lipid-lowering therapy. 

Third, the latest NEMLs for Eastern sub-Saharan Africa were extracted from the 

WHO’s repository. Only NEMLs that included the recommended levels of use for the 

essential medicines were used. Lastly, essential medicines from the included NEMLs 

were extracted onto an Excel spreadsheet.  

6.4.4 Data management 

All data were extracted onto an Excel spreadsheet before analysis. Stata version 16 and 

Excel were used to analyse the data, and Datawrapper was used to generate figures 

(98,246).  
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6.4.5 Data analysis 

The recommended levels of use were categorised as levels one, two and three, which 

mirrored primary, secondary and tertiary care, respectively. Table 18 provides details 

and definitions based on the NEMLs that were extracted. 

Descriptive statistics, which included measures of central tendency (mode and average) 

and variation (range), were used for analysis. Data were then displayed graphically for 

visual interpretation. Missing data were not excluded from the analysis.  

6.4.6 Methodology reporting  

The methods that were used in the work described in this chapter were reported 

according to the STROBE guidelines for the reporting of observational studies (100). 

6.4.7 Ethics and data protection 

The data that were used for this study are publicly available, and therefore ethics 

committee approval was not required.  

6.5 Results 

6.5.1 Extraction of leading causes of mortality and NEMLs  

The leading causes of mortality (2019) were respiratory infections and TB (93.88 deaths 

per 100,000), CVDs (87.11 deaths per 100,000), maternal and neonatal diseases (73.58 

deaths per 100,000), and HIV/AIDs (66.26 deaths per 100,000). HIV and TB were the 

communicable diseases that were selected for analysis due to the ease with which data 

on essential medicines that were used to treat these conditions could be extracted from 

the NEMLs. The maternal and neonatal diseases group was excluded due to the 

complexity of disease classification, i.e. it was difficult to delineate their aetiology as 

communicable, congenital or nutritional.  
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Appendix 22 lists the essential medicines data that were extracted from the NEMLs and 

the WHO list for HIV, TB and CVD. Table 19 lists the NEMLs that were included in 

the analysis. NEMLs in French and Portuguese, such as those from Burundi, 

Mozambique, Madagascar and Rwanda, were translated into English by use of Google 

Translate. 

Table 19. List of NEMLs that were included in the analysis 

Source country for NEML  Year published  

Burundi 2012 

Eritrea 2010 

Kenya 2016 

Madagascar 2008 

Mozambique 2017 

Rwanda 2010 

Somalia 2006 

Uganda 2012 

Zambia 2013 

6.5.2 Salient characteristics of NEMLs  

Regarding essential HIV treatments, dolutegravir, which is widely used in Western 

countries to treat HIV, was missing from the nine NEMLs that were used for this 

analysis (Figure 18). Five out of the nine countries recommended the use of essential 

HIV medicines at level 1, while three recommended use at level 2. Somalia did not list 

any essential HIV medicines on its NEML. 

 

Figure 18. Recommended level of use for HIV essential medicines as shown in NEMLs of nine 

countries included in the analysis 
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Table 18. Categorisation of the recommended levels of use of essential medicines based on the included NEMLs 

 Burundi  Eritrea  Kenya  Madagascar Mozambique Rwanda  Somalia  Uganda  Zambia  

Level 1 Health 

centres 

Use in health 

centres and high 

health-care levels  

Dispensaries/clinic

s, health centres 

Health posts, 

health centres  

Medicines that 

may be prescribed 

by medical agents, 

nurses and staff in 

higher categories  

Health 

centres  

Health 

centres 

close to and 

a distance 

from 

referral  

Health centres 

level 2 

(enrolled 

comprehensive 

nurse), health 

centres level 3 

(clinical 

officer) 

Health 

posts, 

Health 

Centres  

Level 2 1st and 2nd 

referral 

hospitals 

For use in all 

hospitals  

Primary hospitals, 

secondary 

hospitals  

District 

hospitals, 

regional referral 

hospitals 

Medicines that 

may be prescribed 

by technicians (of 

general medicine, 

surgery), general 

doctors and staff 

in higher 

categories  

District 

hospitals 

Hospitals Health centres 

level 4 

(medical 

officer), 

hospitals, 

regional 

referral 

hospitals  

District 

hospital, 

provincial/ 

general 

hospitals 

Level 3 National 

referral 

hospitals 

Speciality 

medicines (to be 

used in special 

cases and kept 

only in the highest 

referral hospital) 

Tertiary hospitals  University 

teaching 

hospitals  

Medicines 

prescribed by 

expert doctors 

Referral 

hospitals  

 National 

referral 

hospitals  

Central/ 

specialist 

hospital  
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Except for Somalia, all the countries that were included in this study had the requisite 

essential TB medicines listed in their NEMLs. These medicines were all recommended 

for level 1 use in NEMLs (Figure 19). Unlike the other countries, Somalia did not 

include isoniazid on its essential TB medicines list and recommended use of essential 

TB medicines at level 3.  

 

Figure 19. Recommended level of use of essential TB medicines in the nine countries that were 

analysed 

A total of 29 medicines were included as essential CVD medicines; 18 were extracted 

from the WHO EML and 11 more from NEMLs. On average, 54.32% of countries’ 

essential CVD medicines were included in the WHO EML. Zambia had the greatest 

number of WHO-listed essential CVD medicines (77.78%), while Madagascar had the 

smallest number (33.33%) (Figure 20). About half of the essential CVD medicines 

(48.28%) that were extracted were listed by four or fewer countries. Telmisartan, which 

is used to treat high blood pressure and heart failure in Western countries, was not listed 

in any of the NEMLs.  
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Figure 20. Map shows percentage of essential CVD medicines that are listed by the WHO and 

included in NEMLs 

The recommended level at which CVD essential medicines could be used varied 

(Figure 21). Six of the nine countries recommended the use of acetylsalicylic acid at 

level 1. Kenya recommended use of all its essential CVD medicines at level 3. Statins 

were listed in only three countries and were for use at levels 2 and 3. The most 

commonly listed antihypertensive agents, which were listed by all countries, were 

diuretics: furosemide and spironolactone. 
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* Essential medicines not classified as essential CVD medicines, i.e. antihypertensives, antiplatelet therapies or 

lipid-reducing therapies in the WHO EML 

Figure 21. Recommended levels of use for essential CVD medicines, combined NEML and WHO 

list 

6.5.3 Comparison of the recommended level of use for essential medicines in 

CVD, HIV and TB 

6.5.3.1 Level 1 

More essential medicines for HIV and TB were recommended for use at level 1: 48.61% 

and 88.89%, respectively; than for CVD: 12.64%. Somalia did not recommend any 

essential HIV and TB medicines for level 1 (Figure 22). Similarly, Uganda, Madagascar 

and Eritrea did not recommend any essential HIV medicines at this level. Kenya was 

the only country that did not recommend any essential CVD medicines at level 1.  
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Figure 22. Essential medicine distribution for level 1 use according to country 

6.5.3.2 Level 2 

An almost equal proportion of essential medicines for HIV and CVD were 

recommended for use at level 2, 27.78% and 26.44%, respectively. No essential TB 

medicines were recommended for use at level 2. Countries that did not recommend 

prescription of essential HIV medicines at level 1 recommended their use at level 2; 

these countries were Uganda, Madagascar and Eritrea. Figure 23 shows that a majority 

of the countries, six out of nine, recommended use of essential CVD medicines at level 

2. Kenya and Somalia did not recommend the use of essential CVD medicines at this 

level.  

 

Figure 23. Essential medicine distribution for prescription at level 2 according to country 
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6.5.3.3 Level 3 

No essential HIV medicines were recommended for use at level 3. Essential TB 

medicines were recommended for use at this level only in Somalia. A total of 11.73% 

of essential CVD medicines were recommended for use at level 3. Notably, all essential 

CVD medicines listed in Kenya were recommended for use at level 3 (Figure 24).  

 

Figure 24. Distribution of essential medicines for prescription at level 3 according to country 

6.6 Discussion 

6.6.1 Summary of findings 

A total of 42 essential medicines were extracted from nine NEMLs: CVD (n=29), HIV 

(n=8) and TB (n=5). On average, slightly more than half of the countries’ essential 

CVD medicines were included in the WHO EML. Dolutegravir, an essential HIV 

medicine, was missing from all nine NEMLs. Somalia did not list any essential HIV 

medicines on its NEML. Except for Somalia, which did not include isoniazid, all the 

countries that were considered in this study included all the requisite essential TB 

medicines in their NEMLs. 

At level 1, more essential medicines were recommended for HIV and TB treatment than 

for CVD. The majority of the countries recommended the use of essential CVD 

medicines at level 2. Acetylsalicylic acid was commonly recommended in NEMLs for 

use at level 1. Kenya was the only country in this study that did not recommend any 
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essential CVD medicines for prescription at level 1. Instead, Kenya recommended use 

of essential CVD medicines at level 3.   

6.6.2 Interpretation of findings 

These findings confirm the hypothesis set out in this study, which was that there is a 

disproportionate percentage difference in the recommended levels of use of the 

essential medicines that are used in communicable diseases compared with those for 

NCDs in NEMLs. The difference was most noticeable at the lowest level of care: level 

1.  

The purpose of EMLs is to improve health equity by informing the appropriate use of 

essential medicines, i.e. medicines that are ‘intended to be available within the context 

of functioning health systems at all times in adequate amounts, in the appropriate 

dosage forms, with assured quality, and at a price that the individual and the community 

can afford’ (227). This disproportionate difference in the recommended level of use of 

essential medicines that are used to treat HIV and TB compared with CVD in NEMLs 

questions the utility of EMLs in enabling access and prioritising the healthcare needs 

of the population as informed by their public health relevance. In this case, the 

relevance is the epidemiological landscape of the Eastern sub-Saharan African 

population.  

However, most NEMLs, although stated to be the ‘most recent’, were out of date, which 

could explain their inconsistencies with recent research, development and updated 

clinical guidelines. Examples of these inconsistencies include: the omission of drugs 

such as dolutegravir for HIV; use of reserpine as an antihypertensive; the widespread 

recommendation of acetylsalicylic acid for use at level 1 (i.e. primary prevention of 

CVD risk); and the poor adherence to WHO-recommended essential CVD medicines 
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in NEMLs. Somalia showed the most inconsistencies in listings and recommended 

levels of use of the medication across the three diseases. Unlike the other eight countries 

that were investigated in this study, Somalia is listed by the World Bank as a state in 

fragile and conflicted-situations due to ongoing intensive conflict (247).  

6.6.3 Findings in the context of existing research and policy 

Since their inception in 1977, NEMLs have been widely lauded as cost-effective means 

of providing safe, effective treatment for most high-burden diseases (248). NEMLs are 

vital to the WHO’s sustainable development goal 3.8, which states the aim that people 

should have “access to safe, effective, quality and affordable essential medicines and 

vaccines for all”. In practice, NEMLs are used nationally to guide procurement and 

supply practices for medicines that are prescribed in the public sector, to train health 

workers, to inform local medicine production and national schemes that reimburse 

medicine costs, and to focus national efforts on universal health coverage (249).  

Past discourse on the use of NEMLs has been centred on their vital role to influence the 

availability and affordability of medicines globally (228,229,232,250,251). Studies 

have shown that, although the disease burden from NCDs in regions such as Eastern 

sub-Saharan Africa is growing, disproportionate gaps exist in the availability of 

medicines to treat NCDs. Studies have shown that, generally, NCD-related medication 

is often less available and affordable than that for communicable diseases 

(231,235,236,252–254). This is also confirmed in this study’s findings, which showed 

that, on average, only about half of the WHO-classified essential CVD medicines were 

listed in NEMLs compared with almost all those that were classified as such for HIV 

and TB. Poor availability and affordability of essential CVD medicines have been 

associated with a higher risk of major adverse cardiovascular events and mortality, 
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which highlights the importance of access to these medicines as a key strategy to reduce 

the global incidence of CVD (255,256).  

However, this study’s findings posit that the availability and affordability of essential 

medicines is just one factor in ensuring that people have access to these medicines. The 

contents of these lists constitute important determinants of health. To my knowledge, 

this is the first study to highlight the need to harmonise the recommended levels at 

which essential medicines are prescribed, particularly in the case of NCDs. This 

emphasis on adjustment of the recommended levels at which essential medicines are 

used is implicitly supported by the actions outlined to meet the ninth global voluntary 

target of the WHO’s global action plan to prevent NCDs (2013-2020). Specifically, it 

recommends the rational selection and use of medicines at all levels of care, including 

primary healthcare (41).  

Such harmonisation is a challenge due to the variation in dynamic and complex health 

systems at national and sub-national levels. However, findings from the study that is 

described in this chapter and those explained in Chapters 4 and 5 show that a lack of 

prioritisation of NCD medicines may create policy- and supply-related barriers to 

access, which may impact other processes in the health system. This may have a 

detrimental effect on patients’ ability to adhere to treatment regimes. Due to limited 

resources, it is reasonable that some treatments may be initiated at higher levels of care; 

however, patients need easy access to these medicines at the lowest levels of care if 

they are to adhere to long-term treatment regimens. 

6.6.4 Strengths and limitations of this study 

This study contributes to a new dimension in the policy discourse on the availability 

and affordability of essential NCD medicines, since it highlights the disproportionate 
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percentage difference in the recommended levels at which essential medicines used to 

treat HIV and TB are made available compared with those that are used to treat CVD. 

As such, it illustrates a need to expand WHO access to drugs and medicine frameworks 

by highlighting explicitly the importance of harmonisation across NEMLs of 

recommended levels of use of essential medicines.  

The limitations of this study are many and findings should be interpreted against this 

backdrop. For example, the recommended level at which drugs are made available is 

used as a proxy measure of accessibility. As such, it does not infer accurately the 

availability of these medicines at various levels of care. This is confirmed by the 

findings that are discussed in Chapter 5, which show that in Kenya, for example, 

antihypertensive agents such as methyldopa and nifedipine are commonly prescribed at 

the lowest level of care – this is not reflected in Kenya’s NEML and, consequently, in 

this chapter’s findings. Caution is warranted when the availability and accessibility of 

essential medicines are interpreted in terms of the recommended level of use in the 

countries that have been studied. 

Similarly, most NEMLs that were included in this study, although considered to be the 

‘most recent’, were out of date. Progress may have been made since publication of these 

NEMLs in the rational selection and use of essential medicines in these countries. 

Lastly, to analyse these NEMLs, there was a need to recategorise and harmonise levels 

of care to mirror three categories of care: primary, secondary and tertiary. This 

categorisation requires the assumption that levels of care across nine healthcare systems 

can fit neatly into these three levels. It is possible that there was a misclassification due 

to the complexity and dynamism of these healthcare systems. However, this was 
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addressed through the provision of definitions in the methods section, which guided the 

analysis. 

6.6.5 Implications for policy and research 

This study’s findings could aid in the expansion of the WHO’s recommendations 

regarding drugs and medicine frameworks (257). Currently, these frameworks, which 

include NEMLs, do not explicitly mention recommendations on the use of medicines 

at the ‘correct’ levels of care, which may affect accessibility to and availability of the 

medication. These frameworks focus on rational selection, regulatory systems, 

sustainable procurement and pricing systems, and multi-stakeholder action. Future 

research in this area should focus on understanding how, in practice, the NEML 

recommended level at which medicines should be used influences the availability and 

affordability of essential medicines at the lowest levels of care in various healthcare 

systems.  

6.7 Conclusions  

There may be a disproportionate percentage difference in the recommended levels of 

use for essential medicines that are used in communicable diseases compared with those 

for NCDs, particularly in the lowest levels of care, in NEMLs of Eastern sub-Saharan 

African countries. This study highlights the need to reorient and strengthen health 

systems to enable a more effective and equitable response to NCDs as recommended in 

the WHO action plan for the global prevention and control of NCDs. Precisely, this 

study advocates the rational selection and use of essential medicines at all healthcare 

levels, including primary healthcare. 
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6.8 Chapter summary  

• A total of 42 essential medicines were extracted from nine NEMLs: those that 

are used to treat CVD (n=29), HIV (n=8) and TB (n=5). Dolutegravir, an 

essential HIV medicine, was omitted from all nine NEMLs. On average, only 

slightly more than half of the essential CVD medicines that are listed by the 

WHO were included in the countries’ NEMLs.  

• More essential medicines for treatment of HIV and TB were recommended for 

use in level 1 than were listed for treatment of CVD. The majority of the 

countries recommended the use of essential CVD medicines at level 2. 

• Kenya was the only country in this study that did not recommend use of any 

essential CVD medicines at level 1. Instead, essential CVD medicines in Kenya 

were recommended for use only at level 3. 

• These findings confirm the hypothesis set out in this study that NEMLs show a 

disproportionate percentage difference in the recommended level of use of the 

essential medicines that are used in communicable diseases compared with 

those that are used to treat NCDs. The problem is most apparent at the lowest 

level of care: level 1. 
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Chapter 7. Discussion and conclusion  

7.1 Introduction 

CVD has occupied the position as the leading cause of death globally for the past two 

decades, and mortality remains on a steady rise (258). This CVD burden is 

disproportionately higher in LMICs, causing premature mortality and loss of human 

capital. In Kenya, CVDs cause 12% of total deaths at all ages among both males and 

females, 5% of total DALYs and 25% of all hospital admissions (10). The UN and the 

WHO have prioritised CVD prevention through support of the development of 

effective, evidence-based, practical interventions that strengthen the management of 

risk factors for CVDs in primary healthcare. CVD risk stratification in primary 

healthcare has been a central strategy of the WHO's policy response (43).  

The second (2020) WHO global assessment of national capacities for the prevention 

and management of NCDs shows large implementation gaps in LMICs. For example, 

while nearly 50% of the countries reported that tools to stratify CVD risk were available 

in more than 50% of health-care facilities, about 29% reported that these tools were 

available in less than 25% of facilities. A further 9% of the health authorities of 

countries were not aware of the extent to which CVD risk stratification was offered. 

Notably, most countries with availability in more than 50% of facilities were HICs or 

UMICs – a majority of which were in Europe. Almost 50% of the countries in Africa 

reported that risk stratification was not available in any health-care facilities (74). 

Further, coronavirus disease 2019 (COVID-19), which was caused by a strain of 

coronavirus known as severe acute respiratory syndrome coronavirus 2 (SARS-CoV-

2) and which was identified in December 2019, has become a global pandemic (259). 

This pandemic has affected billions of lives as it has killed over 5.5 million people in 
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the past year (2020/2021) and has upended livelihoods. Clinical studies have reported 

an association between COVID-19 infection and CVD. Worse outcomes and increased 

risk of death among COVID-19 infected patients have been linked to the pre-existence 

of CVD and its risk factors (260).  

LMICs have increased their attention and commitment to strengthened prevention and 

management of CVD risk in primary healthcare over the last two years (261). This 

attention has been reinforced by: the raging pandemic, which predisposes people with 

CVD to increased risk of mortality; the magnitude of the CVD burden; large 

implementation gaps; and the WHO's endorsed strategy for the use of CVD risk 

assessment in primary healthcare.  

It is within this context that the findings of my work are situated today. At the outset, I 

aimed to examine the prevention and management of CVD risk in Kenyan primary-care 

settings.  

7.2 Summary of findings 

Chapter 1 presented the structure and overview of this thesis and highlighted vital 

accomplishments by the author. Chapter 2 provided background information that set 

the foundation of this thesis. This chapter broadly examined, discussed and summarised 

the existing literature on the burden of CVD, its risk factors, strategies for preventing 

and managing CVD risk, the implementation and use of these strategies, and an overall 

rationale for the studies that would be described in the rest of the thesis. Importantly, 

this chapter also set out critical gaps in the comprehension of ways to prevent and 

manage CVD risk in Kenyan primary-care settings and how these gaps might have been 

related to each other to create an overall impact on the adoption of recommended 

practice. First, it was found that there was a poor understanding of the risk burden for 



 

187 

 

CVD in the Kenyan population, possibly due to suboptimal population risk-surveillance 

systems. Second, there was a disproportionate lag in implementation of cost-effective 

interventions such as CVD risk assessment in LMICs, and limited explanations for this 

lag. Lastly, there was a lack of research on the implementation and use of CVD risk-

assessment tools in LMICs, which include Kenya. The work that was described in the 

chapters that follow Chapter 2 aimed to address these gaps.  

Consequently, the first aim of the work presented in Chapter 3 was to describe the 

distribution of CVD risk scores in the Kenyan adult population and identify factors that 

were associated with the variation of these scores in this population. A cross-sectional 

study of the Kenya STEPwise survey data was performed. Data from 1627 (36.2%) of 

4500 (75%) participants in the original survey were included in the final analysis. To 

calculate CVD risk scores from these data, I derived the basic risk score equation 

(BRSe) that was used in the updated WHO/ISH risk calibrations to produce an Eastern 

sub-Saharan African prediction model and then calculated the risk probabilities for 

CHD/MI, stroke and CVD. The results of the work described in this chapter show that 

11.9% of the Kenyan population (who had a CVD risk above 10%) could be eligible to 

be considered for pharmacotherapy and lifestyle interventions that could mitigate the 

risk of CVD. The results also suggested that there was a gendered element in the 

distribution of CVD risk scores by socio-demographic, behavioural and cardiovascular 

risk factors, which may put women at higher risk of CVD in this population. Another 

key result was that factors such as ethnicity, level of education, marital status, dietary 

practices and physical activity could be used to refine the existing entry points for 

targeted CVD risk screening, prevention and management in Kenyan primary-care 

settings.  
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This chapter also provided insights into recommended future research on this topic, 

which should focus on two areas: understanding current practice in the prevention and 

management of CVD risk to incorporate CVD risk screening fully in these settings; and 

the development of better measurement systems and tools that could adequately and 

routinely capture the population's behavioural CVD risk characteristics.  

The aim of the work described in Chapter 4 was to synthesise the current knowledge 

on factors that influence the implementation of cardiovascular risk scoring as a CVD 

prevention strategy in primary-care settings. A mixed-methods systematic review was 

performed, in which 25 studies were investigated. Most (n=20) of the included studies 

were conducted in HICs; only five were conducted in middle-income countries; and 

there were no studies from low-income countries. All the studies reported health-care 

professionals' perspectives on cardiovascular risk scoring but only five reported 

patients' perspectives. This synthesis conceptualised four factors that influenced the 

decision to use or not to use cardiovascular risk scoring in primary-care settings: the 

cardiovascular risk tools available, the users, the clinical setting, and the healthcare 

system.  

The review reinforced the general understanding that implementation processes are 

complex, intricately related and significantly dependent on context. Using a mixed-

methods approach enabled the placement of the findings in theories of implementation 

science while adequately accommodating an inductive interpretation of data. Notably, 

there was a lack of implementation research from LMICs and consequently, limited 

information on context in such settings. However, these findings from HICs were 

relevant to inform the knowledge gaps and the direction of future research in LMIC 

settings.  
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This chapter's main conclusion was that further research on the use of cardiovascular 

risk prediction tools was needed in LMICs and that such research should take the form 

of effectiveness-implementation hybrid designs that combined elements of clinical 

effectiveness and implementation research to enhance its public health impact.  

The work presented in Chapter 5 had two aims: (1) to examine current practice by 

understanding how policymakers, clinicians and patients experience prevention and 

management of CVD risk in everyday clinical practice; and (2) to identify contextual 

factors that influence the adoption of recommended practice in Kenyan primary-care 

facilities. A qualitative study was designed to utilise a single case with embedded units' 

approach. The study setting was Kilifi County, Kenya. The study encompassed 560 

hours of observations, 15 interviews with clinicians and policymakers, 30 exit 

interviews with patients, and a documents analysis, all of which were conducted across 

seven Kilifi County facilities. I used thematic analysis to describe and explore current 

CVD risk prevention and management practices in these settings. This helped me to 

identify a lack of familiarity with clinical guidelines related to CVD risk in clinical 

settings and to better understand clinicians' use of their clinical judgement in these 

facilities. I used framework analysis that built on the findings from Chapter 3 to identify 

contextual factors that influenced the adoption of recommended practice in CVD risk 

prevention and management in Kenyan primary care. These factors were categorised 

into three levels: first (clinician and patient), second (clinical setting and local 

government), and third (global and national influences). I also explored the intricate 

relationships across these levels. The main conclusion of the work that was discussed 

in this chapter was that considerable challenges lie ahead in the full adoption of 

recommended practice in CVD risk prevention and management in Kenyan primary-

care settings. Some of these challenges stem from recent political changes; for example, 
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the devolution of health-service functions has led to the creation of weak coordination 

mechanisms between functions. Other challenges arise from the limits on resources that 

are available to scale up implementation; and a need for service delivery redesign, and 

for better mechanisms to set priorities that are not heavily influenced by the availability 

of external funding. The study's findings could be used to develop and support 

meaningful and pragmatic change in CVD risk prevention and management in these 

settings.   

The aim of the work discussed in Chapter 6 was to determine the priorities that were 

considered in order to draw up current NEMLs in the region by describing and 

comparing the recommended care level at which essential medicines were made 

available to treat the leading causes of mortality in Eastern sub-Saharan Africa (CVD, 

TB and HIV/AIDS). This work arose iteratively from that explained in the preceding 

chapters. In particular, the findings from the work described in Chapter 5 regarding the 

inaccessibility of essential CVD medicines posed a significant challenge in the 

assessment and management of CVD risk in Kenyan primary-care settings.  

A cross-sectional observational study of retrospective data was undertaken. A total of 

42 essential medicines were extracted from the NEMLs of nine countries: those used 

for CVD (n=29), HIV (n=8) and TB (n=5). On average, it was found that the nine 

countries included slightly more than half of the essential CVD medicines as 

categorised by the WHO in their NEMLs. At the lowest level of care, level 1, the 

countries recommended the use of a larger number of essential medicines for treatment 

of HIV and TB than for treatment of CVD. Notably, Kenya was the only country to be 

included in this study that did not recommend that any essential CVD medicines be 

made available at level 1. Instead, essential CVD medicines in Kenya were 
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recommended for prescription in level 3. The majority of the countries recommended 

that essential CVD medicines be prescribed at level 2. 

The main conclusion of the work described in this chapter was that there might be a 

disproportionate difference in NEMLs in the recommended level at which essential 

medicines were made available to treat communicable diseases compared with NCDs. 

This was most noticeable at the lowest level of care: level 1. This could be a 

contributing factor to the inaccessibility of essential CVD medicines in Kenyan primary 

care settings. Future research in this area should focus on understanding how, in 

practice, the recommended level according to the NEML at which essential medicines 

are prescribed influences the availability and affordability of these medicines at the 

lowest levels of care in various healthcare systems.  

7.3 Implications for policy, practice and patients 

7.3.1 Policy and practice 

Given the commendable progress that Kenya has made in the production of national 

policies for the control of CVD, my recommendations for policymakers and 

practitioners focus on scaling up implementation based on the generation and judicious 

use of local evidence. I use the framework of the primary health care performance 

initiative (PHCPI) as a guide to expand on these recommendations (262), which are 

categorised into three areas: the system, inputs and service delivery. Table 20 provides 

a summary. 
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Table 20. Policy and practice recommendations for improving CVD risk prevention and management in Kenyan primary-care settings 

System  Inputs  Service delivery  

Governance and leadership  

• Improve communication and feedback 

mechanisms between national and county 

governments with regard to CVD risk prevention 

and control 

• Tighten collaboration between county health 

system managers, political leaders and national 

level bureaucrats in development of CVD-related 

strategic plans  

Essential CVD medicines  

• Revise the latest NEML to incorporate the full list 

of essential CVD medicines as recommended by 

WHO and at the correct level of use: primary 

healthcare 

• Ensure that all primary healthcare facilities have 

the right drugs and supplies at the right time and 

that patients have access to them 

Service redesign  

• Leverage the existing community-based 

platform for HIV and TB treatment to 

deliver integrated and comprehensive 

NCD prevention and management 

service in primary healthcare 

 

Facility infrastructure and information systems  

• Invest urgently in CVD-related infrastructure, 

technologies, information systems and equipment 

guided by the WHO package of essential non-

communicable disease interventions for primary-

care, resource-limited settings 

Health financing  

• Build feasible and sustainable health-financing 

models in primary healthcare to ensure that 

adequate resources are raised, pooled and 

appropriately allocated to provide equal access to 

good-quality CVD health services without 

financial hardship 

Workforce  

• Introduce measures to sustain a primary healthcare 

workforce that is available and accessible to the 

population and that has the requisite competencies 

and motivation to deliver CVD risk prevention and 

care 

• Leverage the internet to provide training on CVD 

risk communication and practical exercises on the 

measurement of risk factors and the calculation of 

risk scores with use of the recently updated WHO 

CVD risk charts for Eastern sub-Saharan Africa 

Adjustment to population health needs  

• Assess regularly the needs of local populations to 

adapt priorities and modalities of service delivery 

to epidemiological changes or service demands  

• Design better measurement systems and tools or 

adapt existing tools to capture the local 
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population's behavioural CVD risk characteristics 

adequately 
• Provide on-the-job supportive supervision to 

improve knowledge and performance 
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7.3.1.1 System 

7.3.1.1.1 Governance and leadership 

Findings from the work described in Chapters 4 and 5 emphasise the importance of 

getting buy-in from various stakeholders to improve CVD risk prevention and 

management in Kenyan primary care. Specifically, key people in the county 

governments must be brought on board as an essential first step to ensure rapid and 

sustainable adoption of the interventions that are outlined in national policies. It is clear 

that these policies, especially the national guidelines for the prevention and 

management of CVD risk, must be adapted to local contexts and county capabilities 

especially with regard to the tools and technologies needed to assess CVD risk. This 

level of tailoring will mean that county health system managers will have to work in 

close collaboration with political leaders and national level bureaucrats to develop 

strategic plans towards local adaptation and capacity building. Specifically, and perhaps 

more urgently, improved communication and feedback mechanisms must be formed 

between national and county governments regarding CVD risk prevention and control. 

The findings of the work performed for Chapter 5 highlight a crucial breakdown in 

communication between the national and county governments with regard to CVD 

prevention and management policies. Improved communication will ensure that 

strategic policy frameworks are combined with effective oversight, partnership, 

regulation, attention to system needs, and accountability.  

7.3.1.1.2 Health financing 

This subject is beyond the scope of this thesis; however, findings explained in Chapter 

5 point to a serious need to protect the Kenyan population from financial risk due to 

out-of-pocket payments for CVD medicines in primary health care. More feasible and 

sustainable health financing models in primary healthcare than are currently in place 
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are needed to ensure that adequate monetary resources are raised, pooled and 

appropriately allocated to provide the people with equal access to good-quality CVD 

health services so that they do not sustain financial hardship. For example, in 2016, 

Makueni County implemented MakueniCare, a health coverage scheme for its 

constituents, which pools funding from the national and county governments along with 

donor funding and household contributions for public, primary healthcare facilities. 

Policymakers should review this programme for scalability.  

7.3.1.1.3 Adjustment to population health needs 

Chapter 3 provides evidence of the burden of CVD risk in the Kenyan population. 

While these findings are crucial for clinicians to advocate for a general shift of focus 

towards addressing CVD prevention and management in Kenya, primary healthcare 

systems at the county level should also regularly assess their populations' needs to adapt 

their priorities and modalities of service delivery to these changes. Consequently, CVD 

risk prevention and management will involve designing improved measurement 

systems and tools that adequately capture the local population's behavioural CVD risk 

characteristics. This might involve local adaptation of the STEPs survey to fit local 

practices. After this, routine data collection at the facility level will be required in order 

to perform appropriate analysis. This information should be used to set and implement 

priorities and continual learning at the county level.  

7.3.1.2 Inputs 

7.3.1.2.1 Essential CVD medicines 

It is imperative that all primary healthcare facilities have the right drugs and supplies at 

the right time and that patients have access to them (263). The findings of Chapter 5 

suggest that this has not been the case in Kenyan primary health-care facilities, where 
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there is often inconsistent supply that leads to recurrent stockouts. While supply-chain 

management for health services is outside the scope of this thesis, it is vital to improve 

the uptake of recommended CVD risk prevention and management practices (264). 

Specifically, the appropriate selection of medicines relates to NEMLs and procurement, 

warehousing and distribution. Policymakers should consider revising the latest NEML 

to incorporate the full list of essential CVD medicines that are recommended by the 

WHO and at the right level of use, which is primary healthcare. This may ensure 

equitable access to quality, safe and efficacious, essential CVD medicines.  

7.3.1.2.2 Facility infrastructure and information systems 

Findings from Chapter 5 infer that there is a significant need to invest in CVD-related 

infrastructure, technologies, information systems and equipment. Such investment 

should include provision of appropriate patient information records systems. Such an 

investment may be guided by the WHO package of essential NCD interventions (the 

WHO PEN) for primary-care, resource-limited settings (190). This package entails the 

acquisition of a set of innovative, practical and action-oriented technologies and tools, 

such as: blood pressure machines, weighing machines, glucometers, WHO CVD risk-

prediction charts, flow charts with referral criteria, patient clinical record samples, 

medical information registers and audit tools. These tools must be adapted, piloted and 

optimised for various local contexts.  

7.3.1.2.3 Workforce  

Policymakers must sustain a primary healthcare workforce that is available and 

accessible to the population, and that has the requisite competencies and motivation to 

deliver CVD care. There is currently a shortage of such a workforce, though the 

findings of Chapter 5 posit that the existing healthcare workforce possesses many 

positive and enabling intrinsic qualities that may facilitate innovation and knowledge-
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seeking, particularly in CVD risk prevention and management. Healthcare workers who 

participated in this study seemed to lack sufficient knowledge of CVD prevention and 

management. This presents an opportunity to improve through provision of detailed 

training on CVD risk communication and practical exercises to measure risk factors 

and the calculation of risk scores with use of the recently updated WHO CVD risk 

charts for Eastern sub-Saharan Africa. Such training should leverage the internet to 

widen its reach; this approach seems already to be popular among health workers in 

primary care settings (section 6.1.4). On-the-job supportive supervision can also 

improve the workers’ knowledge and performance (175). Some of these measures 

should include decentralised in-facility training and coaching, assisted by mobile 

devices. WHO's HEARTS technical package provides six technical modules that can 

support Ministries of Health in providing such training (43). While most of these 

modules are ready for use, there may be a need to adapt them to various local contexts. 

7.3.2 Service delivery  

7.3.2.1.1 Service redesign  

Findings described in Chapter 5 suggest that the current organisation of health-care 

services concerning CVD risk prevention and management is not fit for purpose. This 

may be a consequence of the previous positioning of CVD care, i.e., as a service to be 

offered at the secondary-care level. However, Kenya can learn from its success with 

primary-care programmes designed to control chronic infectious diseases such as HIV, 

TB and malaria. The maturation and viability of these systems in primary healthcare 

provide a unique opportunity to integrate CVD care within service delivery. Extensive 

evidence suggests that the workable and community-based platforms for HIV and TB 

can be used to deliver integrated and comprehensive NCD prevention and management 

services in primary healthcare (265). Health system officers must also reach out 
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proactively to communities to establish practices in CVD risk prevention and 

management, particularly those communities that are underserved or marginalised, and 

link those in need to the primary healthcare system. This will augment the demand side 

of CVD services. 

Similarly, these outreach activities can be incorporated into or modelled from 

successful delivery of reproductive, maternal, new born and child health services, 

which include: risk-stratified care with a referral; mobile health units; proactive follow-

up regarding adherence to medication or lifestyle changes; and transport support. This 

integration will ensure the provision of high-quality CVD care that is characterised by 

first-contact accessibility, continuity, comprehensiveness, coordination and person-

centred care. These are the central tenets of a high-quality primary healthcare system 

(262). However, this integration will bring its implementation challenges regarding 

resources and apt coordination, and thus, adequate preparation should precede such 

efforts. 

7.3.3 Patients 

The development of recommendations for patients was beyond this thesis's scope. 

However, they are the beneficiaries of an effective CVD risk prevention and 

management programme. From the work discussed in Chapter 5, important patient-

centred themes emerged that affected CVD risk assessment, management and 

communication. Many of these themes related to socio-economic circumstances and 

affordability of medicines and lifestyle interventions. These concerns can be adequately 

addressed through feasible and sustainable health-financing models in primary 

healthcare, as discussed previously in this chapter. However, increased engagement 

with patients is crucial to create awareness of CVD risk factors and to increase demand 
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for CVD risk prevention and management services at the primary care level. 

Interventions to help raise such awareness could include: provision of locally adapted 

educational pamphlets for adults; and educational interventions to teach primary school 

children about CVD risk (266–268). Self-care to mitigate CVD, though an emerging 

field in LMICs, is also essential. Preliminary studies in LMICs report that self-

management may be effective as a means of improving health outcomes (269).  

7.4 Future research 

This thesis illustrates four main areas in which future research should focus: sub-

national mapping of the burden of CVD and its risk factors; development of better 

measurement tools for this purpose; contextual implementation and effectiveness 

studies for CVD risk assessment and management; and improved understanding of the 

role of NEMLs in influencing the availability and affordability of essential medicines 

at the lowest levels of care.  

With regard to the sub-national mapping of the burden of CVD and its risk factors 

through the development of better measurement tools, the focus should be on 

addressing the recall bias that is inherent in the current designs of data collection 

methods, i.e. the STEPs survey tool that is used in Kenya for NCD population risk 

surveillance. Some preferred options may include the continuous collection of data at 

the facility level on behavioural CVD risk factors instead of through one-off, national-

level surveys. However, for this to be implemented successfully, health information 

systems must be robust, standardised and dynamic for sub-national and national-level 

consolidation. This remains a challenge in the Kenyan context.  

Chapter 2 highlights that there is not yet any high-quality evidence as to whether the 

use of CVD risk-scoring tools influences cardiovascular outcomes of mortality. 
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Findings from Chapter 4 highlight this lack of evidence as a significant factor that 

influenced the implementation of cardiovascular risk-scoring in primary-care settings. 

However, these findings were limited to HICs due to a paucity of studies in LMICs. 

Across settings, including Kenya, there remains a need for high-quality evidence 

regarding the effect of widened use of cardiovascular risk-scoring tools on health 

outcomes. This evidence could be gathered through performance of hybrid 

effectiveness-implementation studies that combine evaluation of the clinical 

effectiveness of CVD risk assessment in primary care and of strategies to implement 

such risk assessments to enhance public health impact (270). Importantly, findings 

explained in Chapter 5 provide a good understanding of behaviour concerning CVD 

risk assessment. The capture of such understanding is the first in a three-step process to 

design implementation interventions according to the behaviour change wheel 

framework. Blended design components of clinical effectiveness and implementation 

research are particularly apt in the Kenyan context. Such blended study designs provide 

rapid translational gains, effective implementation strategies for scale up, and 

information that has direct utility for policymakers.   

Chapter 6 outlines the limitations of using NEMLs to explore the availability and 

accessibility of essential CVD medicines in Kenyan primary care. Thus, future research 

in this area should focus on: i) the accurate reporting of the availability of essential 

CVD medicines in primary care settings; and ii), understanding how, in practice, the 

NEML recommended level at which medicines should be used influences the 

availability and affordability of essential medicines. Routine facility-level assessment, 

such as the use of the updated service provision assessment surveys, may help to fill 

this gap and to provide a more accurate picture (271). 
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7.5 Lessons learnt: implementation of recommended practice in 

CVD risk prevention and management in Kenyan primary-care 

settings 

The findings of this thesis clarify that there are considerable challenges to the 

implementation of recommended CVD risk-prevention and management practices in 

Kenyan primary-care settings. It is vital that these challenges are overcome because the 

population impact of evidence-based technologies and interventions such as CVD risk 

assessment can only be maximised when systems can optimally identify and reach 

target populations. Additionally, health systems must support the adoption of these 

interventions and sustain their effective use.  

The use of implementation theories early in the work that was performed for this thesis 

facilitated the refinement of the research questions and data collection efforts in 

Chapters 4 and 5. This refinement strengthened the applicability of the thesis's findings 

to the Kenyan context. Moreover, this enabled the improvement of understanding of 

the gaps that exist between policy and practice in CVD risk prevention and 

management. Determinant theories such as the CFIR provided a framework to 

interrogate systematically the appropriateness and adequacy of the central tenets known 

to facilitate positive implementation outcomes. Use of the COM-B theory enhanced the 

understanding and explanation of specific aspects of implementation and their 

interaction, such as capacity and readiness, especially at the individual level. This 

knowledge is critical during refinement of strategies to support the implementation of 

CVD risk assessment and thus to improve the relevance and appropriateness of 

strategies to the circumstances at hand.  

This approach, which involves utilisation of implementation theories, paves the way 

for future CVD risk prevention and management implementation efforts. Given that 
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this thesis's findings suggest that currently, implementation of the recommended 

practice in CVD risk prevention and management requires improvement, these two 

theories can be used prospectively to investigate implementation issues during scale-up 

and maintenance of the provision. This provides an opportunity for the critical redesign 

of existing implementation programmes, increasing the likelihood of successful 

dissemination and implementation of recommended practices.  

7.6 Overall strengths and limitations 

The work that was performed for this thesis had limitations. The methodological 

limitations of each study design are described in Chapters 3 to 6. Broadly, there were 

three key limitations to my thesis. First, the aim of the thesis was too broad and 

extensive for a time-bound doctoral programme. Perhaps the development of a more 

specific aim would have improved the coverage of the many issues that this thesis 

raised. However, I deemed this work necessary due to the paucity of published work in 

this area and setting. As such, this work sits best as exploratory research and should be 

built upon to develop more specific research aims in CVD risk prevention and 

management in Kenya.  

In addition, due to the paucity of primary studies in these settings, i.e. CVD prevention 

and management in Kenyan primary care, publication bias may have occurred, 

specifically in terms of duplicate (or multiple) publication bias. This may have led to 

overestimation of effects and overamplification of findings. More research in this field 

is needed to address this bias.   

Second, I could use only one case study, Kilifi County, to report on the current practice 

in CVD risk prevention and management in Kenyan primary-care settings. The use of 

one case study limits the external validity and generalisability of these findings. 
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However, the county has many similarities, i.e. demography and disease epidemiology, 

with most other counties in the country. It was not feasible to study another setting due 

to the time required to negotiate international research agreements with various 

stakeholders and limited financial resources. Study of additional counties in Kenya 

would probably provide more context and opportunities for this examination. This 

thesis provides a template for such future studies.  

Lastly, patients are vital stakeholders in any examination of the prevention and 

management of CVD risk in any primary care setting. Research on awareness and 

attitudes among patients towards CVD risk factors may shed additional light on ways 

to optimise CVD risk prevention and management services at the primary-care level.  

The strengths of each study are described in their respective chapters. Generally, this 

thesis was strengthened by its diverse methodological approaches through fieldwork 

and by its contributions of fresh knowledge to this field. Through these diverse 

methodological approaches, and in particular, through fieldwork, I was able to explore 

and synthesis evidence from multiple perspectives. Spending seven months doing 

fieldwork in Kilifi was a considerable achievement that underpinned my programme of 

research. It required an arduous process of application for successful grant funding and 

then development of tripartite research collaboration between the Department of 

Primary Care Health Sciences at the University of Oxford, the Kenya Medical Research 

Institute-Wellcome Trust Research Programme (KWTRP) and the County Government 

of Kilifi, Kenya. This collaboration resulted in an award to me of a PhD student 

fellowship by KWTRP. I continue to be invited to present and advise on national 
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strategies for CVD guidelines dissemination by the Kenya Cardiac Society1. Similarly, 

as part of my thesis output, I will prepare a policy brief for the Government of Kenya 

on ways to improve CVD risk prevention and management in Kenyan primary-care 

settings.  

7.7 Conclusions  

The global and national policy responses that aim to control CVD are commendable as 

they provide a set of effective, evidence-based, practical interventions for strengthening 

the management of CVD risk in primary healthcare. However, despite the high-level, 

global-political commitment to improvement of CVD outcomes by 2025, countries 

such as Kenya and many other LMICs are off course on their path to meet the WHO’s 

global action plan targets. This thesis has shown that, while such commitment is needed 

to move countries in the right direction, i.e. drafting and endorsing relevant policies; 

there is a significant policy-practice gap in countries such as Kenya. The focus should 

be shifted towards bridging this gap through support of high-quality implementation 

science research and alignment of the system's needs, inputs and service delivery with 

the integration of CVD care in primary healthcare systems.  

Throughout the period of production of this thesis, given the need for primary studies 

in LMICs on this topic (Chapters 2 and 4), I have made the effort to publish my thesis 

outputs in open-source journals (4,86,266). I hope that researchers in resource-limited 

settings can build on this knowledge and advance the field further. This is in addition 

                                                 

1 The Kenya Cardiac Society represents those working in the fields of cardiovascular care and research 

in Kenya and its environs. It aims to represent and support both the professionals who work in cardiology 

and patients to encourage the best possible treatment. The society is committed to enhancing and 

maintaining the highest standards in training, education and research and to set standards of clinical 

excellence for the benefit of patients. 
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to teaching and presenting at international conferences. I am currently collaborating 

with researchers from Botswana in a Medical Research Council (MRC) grant 

application in applied global health research to scale up cardiovascular risk 

management in primary healthcare in Botswana and Kenya.   

In conclusion, this thesis has produced knowledge that adds to what is already known 

and has provided novel input to key questions, the crucial ones being: (1) what 

percentage of the Kenyan population might be eligible for consideration of 

pharmacotherapy and lifestyle interventions to mitigate the risk of CVD; (2) what 

nuances inform current practice in the prevention and management of CVD risk in 

Kenyan primary-care settings; and (3) what might it take to scale up the recommended 

practice? It has also provided some insight into the future of research in this field by 

highlighting a need for high-quality research on the topic within LMICs. Policymakers 

and practitioners may use this thesis's methodology to plan future studies, and use its 

findings and recommendations judiciously to plan evidence-based strategies to improve 

practice.  
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Appendix 2. Derivation of the basic risk equation (BRSe) and 

calculation of the risk probabilities for coronary heart disease, stroke 

and CVD (Steps 1-7) 

1) Identify variables for baseline values for each participant; age (centred at 60 

years as the midpoint of the defined 40-80 years’ prediction range); means for 

total cholesterol levels and SBP by gender, region and age group (Table 20 and 

21) (1). These baseline values were used for subjects whose data values were 

missing from the dataset. 

Table 20. Total baseline cholesterol values (mmol/l) for Eastern sub-Saharan region 

Age in years Male Female 

Up to 40 4.40 4.30 

41 - 45 4.35 4.40 

46 - 50 4.30 4.50 

51 - 55 4.25 4.51 

56 - 60 4.20 4.52 

61 - 65 4.15 4.60 

66 - 70 4.10 4.60 

71 - 75 4.10 4.60 

Table 21. SBP baseline values (mmHg) for Eastern sub-Saharan region 

Age in years Male Female 

Up to 40 129 128 

41 - 45 131 131 

46 - 50 134 135 

51 - 55 138 140 

56 - 60 140 143 

61 - 65 142 148 

66 - 70 144 150 

71 - 75 145 151 

 

2) The value for each risk factor in the model was calculated by multiplying the 

log hazard ratios for the laboratory-based model (death following fatal or non-

fatal MI/CHD and stroke) by the difference between the recorded value of the 

risk factor and the baseline values that are given in Tables 20 and 21. The 

resultant data are shown in Table 22. The log hazard ratios are provided in 

Supplement Appendix 1 (Table 1.6) of the revised models for the WHO CVD 

risk charts paper (1) [Appendix 9]. 

Table 22. Risk factor value in the laboratory-based prediction model: death after fatal or non-fatal 

MI/CHD and stroke 

 

CVD risk factor 

MI/CHD death Stroke  

 

Male Female Male Female  
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Age 0.0719227 x (age 

- 60) 

0.1020713 x (age 

- 60) 

0.0986578 x 

(age - 60) 

0.1056632 x 

(age - 60) 

Total cholesterol 0.2284944 x 

(cholesterol value 

- baseline 

cholesterol) 

0.2050377 x 

(cholesterol value 

- baseline 

cholesterol) 

0.029526 x 

(cholesterol 

value - baseline 

cholesterol) 

0.0257782 x 

(cholesterol 

value - baseline 

cholesterol) 

SBP reading  0.0132183 x (SBP 

value - baseline 

SBP) 

0.015823 x (SBP 

value - baseline 

SBP) 

0.0222629 x 

(SBP value - 

baseline SBP) 

0.0206278 x 

(SBP value - 

baseline SBP) 

History of 

diabetes 

0.6410114 x 

diabetes score 

1.070358 x 

diabetes score 

0.6268712 x 

diabetes score 

0.8581998 x 

diabetes score 

Current smoking 0.5638109 x 

smoking score 

1.053223 x 

smoking score 

0.49812217 x 

smoking score 

0.7443627 x 

smoking score 

3) The interaction of each risk factor with baseline age over time was calculated. 

The difference between baseline age and the age of the participant was 

multiplied by the difference between the recorded value of the interacting risk 

factor and its baseline (see Table 23). This was then multiplied by the log hazard 

ratios for the laboratory-based model as before and which are shown in 

Supplement Appendix 1 (Table 1.6). 

Table 23. Interaction between risk factors and age in the laboratory-based prediction model: death 

after fatal or non-fatal MI/CHD or stroke 

 

Interaction of 

CVD risk factors 

with age* 

MI/CHD death Stroke 

 

Male Female Male Female 

Total cholesterol -0.0045806 x (age 

- 60) x 

(cholesterol value 

- baseline 

cholesterol) 

-0.0051932 x (age 

- 60) x 

(cholesterol value 

- baseline 

cholesterol) 

0.00142 x (age - 

60) x 

(cholesterol 

value - baseline 

cholesterol) 

-0.0021387 x 

(age - 60) x 

(cholesterol 

value - baseline 

cholesterol) 

SBP reading  -0.0001576 x (age 

- 60) x (SBP 

value - baseline 

SBP) 

-0.0001378 x (age 

- 60) x (SBP value 

- baseline SBP) 

-0.0004147 x 

(age - 60) x 

(SBP value - 

baseline SBP) 

-0.0004897 x 

(age - 60) x 

(SBP value - 

baseline SBP) 

History of 

diabetes 

-0.0124966 x  

(age - 60) x 

(diabetes score) 

-0.0234174 x (age 

- 60) x (diabetes 

score) 

-0.026302 x (age 

- 60) x (diabetes 

score) 

-0.0209826 x 

(age - 60) x 

(diabetes score) 

Current smoking -0.0182545 x (age 

- 60) x (smoking 

score) 

-0.0332666 x (age 

- 60) x (smoking 

score) 

-0.0150561 x 

(age - 60) x 

(smoking score) 

-0.0200822 x 

(age - 60) x 

(smoking score) 

*Age implies age at baseline. Baseline age was centred at 51 for males and 52 for females. Baseline total 

cholesterol and SBP as indicated in Tables 20 and 21. 

4) The values for each risk factor (step 2) were added to their interaction with age 

over time (step 3) to form the BRSe[MI/CHD] and BRSe[stroke] for males and 

females (see Equations 1 and 2 below).  
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Equation 1: BRSe [MI/CHD] and BRSe [stroke] for males 

For males: 

BRSe [MI/CHD] = (0.0719227 x (age - 60)) + (0.2284944 x (cholesterol value 

- baseline cholesterol)) + (0.0132183 x (SBP value - baseline SBP)) + 

(0.6410114 x (diabetes score)) + (0.5638109 x (smoking score)) + (-0.0045806 

x (age - 60) x (cholesterol value - baseline cholesterol)) + (-0.0001576 x (age - 

60) x (SBP value - baseline SBP)) + (-0.0124966 x (age - 60) x (diabetes score)) 

+ (-0.0182545 x (age - 60) x (smoking score)) 

 

BRSe [stroke] = (0.0986578 x (age - 60)) + (0.029526 x (cholesterol value - 

baseline cholesterol)) + (0.0222629 x (SBP value - baseline SBP)) + (0.6268712 

x (diabetes score)) + (0.49812217 x (smoking score)) + (0.00142 x (age - 60) x 

(cholesterol value - baseline cholesterol)) + (-0.0004147 x (age - 60) x (SBP 

value - baseline SBP)) + (-0.026302 x (age - 60) x (diabetes score)) + (-

0.0150561 x (age - 60) x (smoking score)) 

 

Equation 2: BRSe[MI/CHD] and BRSe[stroke] for females 

For females: 

BRSe [MI/CHD] = (0.1020713 x (age - 60)) + (0.2050377 x (cholesterol value 

- baseline cholesterol)) + (0.015823 x (SBP value - baseline SBP)) + (1.070358 

x (diabetes score)) + (1.053223 x (smoking score)) + (-0.0051932 x (age - 60) 

x (cholesterol value - baseline cholesterol)) + (-0.0001378 x (age - 60) x (SBP 

value - baseline SBP)) + (-0.0234174 x (age - 60) x (diabetes score)) + (-

0.0332666 x (age - 60) x (smoking score)). 

 

BRSe [stroke] = (0.1056632 x (age - 60)) + (0.0257782 x (cholesterol value - 

baseline cholesterol)) + (0.0206278 x (SBP value - baseline SBP)) + (0.8581998 

x (diabetes score)) + (0.7443627 x (smoking score)) + (-0.0021387 x (age - 60) 

x (cholesterol value - baseline cholesterol)) + (-0.0004897 x (age - 60) x (SBP 

value - baseline SBP)) + (-0.0209826 x (age - 60) x (diabetes score)) + (-

0.0200822 x (age - 60) x (smoking score)) 
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5) The risk probability for MI/CHD and stroke was calculated using the equations 

below: 

Equation 3: Risk probability for MI/CHD 

𝑝𝑀𝐼 = 1 − (0.9540𝐵𝑅𝑆𝑒[𝑀𝐼])  

Equation 4: Risk probability for stroke 

   𝑝𝑆𝑡𝑟𝑜𝑘𝑒 = 1 − (0.9849𝐵𝑅𝑆𝑒[𝑆𝑡𝑟𝑜𝑘𝑒]) 

where 0.9540 and 0.9849 are the baseline survival estimates as given in the WHO risk 

model. 

6) The risk probability for CVD was calculated using the equation below: 

Equation 5: Risk probability for CVD 

𝑝[𝐶𝑉𝐷] = 1 − (1 − 𝑝[𝑀𝐼]) × (1 − 𝑝[𝑆𝑡𝑟𝑜𝑘𝑒]) 

 

7) Lastly, p [CVD] was then multiplied by 100 to obtain the 10-year CVD risk 

score as a percentage. Table 24 shows an example of how the predicted 10-year 

risk of CVD for any given case/participant was calculated. 

Table 24. Example calculation of predicted 10-year risk of CVD 

Case: 

 

Age = 62 

years 

 

Sex = 

Female 

 

SBP 

(average) = 

164 mmHg 

 

Total 

cholesterol 

= 4.37  

mmol/l  

 

Diabetes 

score = 0.3 

 

Smoking 

score = 0.1 

  

Calculation of predicted risk using laboratory-based models 

Step 1 –  

Calculation of the risk 

probability of MI/CHD 

using logHRs from 

ERFC model (pMI) 

Step 2 –  

Calculation of the risk 

probability of stroke 

using logHRs from 

ERFC model (pStroke) 

Step 3 –  

Calculation 

of the risk 

probability of 

CVD 

(pCVD) 

Step 4 –  

Calculation 

of the 10-year 

CVD risk 

score in 

percentage 

= (0.1020713 x (62 - 

60))  

+ (0.2050377 x (4.37 – 

4.55))  

+ (0.015823 x (164 - 

148)) + (1.070358 x 0.3)  

+ (1.053223 x 0.1)  

+ (-0.0051932 x (62 - 

60) x (4.37 – 4.55)) + (-

0.0001378 x (62 - 60) x 

(164 - 148))  

+ (-0.0234174 x (62 - 

60) x 0.3)  

+ (-0.0332666 x (62 - 

60) x 0.1) 

= (0.1056632 x (62 - 

60))  

+ (0.0257782 x (4.37 – 

4.55))  

+ (0.0206278 x (164 - 

148))  

+ (0.8581998 x 0.3)  

+ (0.7443627 x 0.1)  

+ (-0.0021387 x (62 - 

60) x (4.37 – 4.55))  

+ (-0.0004897 x (62 - 

60) x (164 - 148)  

+ (-0.0209826 x (62 - 

60) x 0.3)  

= 1 - ((1 - 

0.1013) X (1 

- 0.0343)) 

 

= 0.1321 

= 0.1321 x 

100 

 

 

= 13.21% 
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= 0.8184 

 

= 1 – 

0.9540^EXP(0.8184) 

 

 pMI = 0.1013 

 

+ (-0.0200822 x (62 - 

60) x 0.1) 

 

 

 

 

= 0.8306 = 1- 

0.9849^EXP(0.8306) 

 

pStroke = 0.0343 
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Appendix 3. Table 1.6 in Supplement Appendix 1 of the revised 

models for WHO CVD Risk Charts 
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Appendix 4. Defining the independent variables 

Independent 

variable 

Definition  

Location  Rural or urban 

County of 

residence 

County name 

Ethnicity  Ethnic background 

Level of 

education 

No formal schooling, Primary school incomplete, Primary school completed, Secondary 

school incomplete, Secondary school completed, A-level completed, College/University 

completed Postgraduate degree 

Marital status  Never married, Currently married, Separated, Divorced, Widowed, Cohabitating 

Wealth 

quantile* 

1 – Poorest, 2 – Second, 3 – Middle, 4 – Fourth, 5 – Richest  

*proxy index for wealth generated using principal component analysis (PCA) 

Alcohol 

consumption  

 

 

a) Frequency as having at least one standard alcoholic drink in the last 12 months;  

Daily, 5-6 days per week, 3-4 days per week, 1-2  days per week, 1-3 days per month, less 

than once a month 

b) Amount as the average number of standard alcoholic drinks during one drinking 

occasion in the last 30 days; 

Fruit intake 

 

a) Frequency as the number of days fruit is eaten in a typical week 

b) Amount as the number of servings of fruit eaten on one of those days in a typical week 

Vegetable 

intake  

a) Frequency as the number of days vegetables are eaten in a typical week 

b) Amount as the number of servings of vegetables eaten on one of those days in a typical 

week 

Salt intake  Frequency as; 

a) How often salt/salty sauce/salty seasoning is added to food 

Always (every meal), Often (most meals), Sometimes (every week), Rarely (not every 

week), Never, Don’t know 

b) How often processed food high in salt is eaten 

Always (every meal), Often (most meals), Sometimes (every week), Rarely (not every 

week), Never, Don’t know 

Amount as; 

a) Amount as how much salt/salty sauce one thinks they consume 

Far too much, Too much, Just the right amount, Too little, Far too little, Don’t know 

Sugar intake  Frequency as; 

a) How often sugar is added to beverage 

Always (every drink), Often (every day but not every drink), Sometimes (every week), 

Rarely (not every week), Never, Don’t know 

b) How often processed food high in sugar is eaten 

Always (every meal), Often (every day), Sometimes (every week), Rarely (not every 

week), Never, Don’t know 

c) How many days in a week one takes soda (carbonated drinks) or other sugary drinks 
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Amount as; 

a) How many 300ml bottles of soda taken in one of the days in typical week 

b) How much sugar one thinks they consume 

Far too much, Too much, Just the right amount, Too little, Far too little, Don’t know 

Physical 

activity  

Frequency as; 

a) How many days is vigorous-intensity activities part of one’s work in a typical week 

b) How many days is moderate-intensity activities part of one’s work in a typical week 

c) How many days does one walk or bicycle for at least 10 minutes continuously to get to 

and from places in a typical week 

d) How many days does one engage in vigorous-intensity sports, fitness or recreational 

(leisure) activities in a typical week 

e) How many days does one engage in moderate-intensity sports, fitness or recreational 

(leisure) activities in a typical week 

 

Amount as; 

a) How much time (hrs.) does one spend doing vigorous- intensity activities at work on a 

typical day? 

b) How much time (hrs.) does one spend doing moderate- intensity activities at work on a 

typical day? 

c) How much time (hrs.) does one spend walking or bicycling for travel on a typical day? 

d) How much time (hrs.) does one spend doing vigorous- intensity sports, fitness or 

recreational activities on a typical day? 

e) How much time (hrs.) does one spend doing moderate- intensity sports, fitness or 

recreational activities on a typical day? 

f) How much time (hrs.) does one usually spend sitting or reclining on a typical day? 

Lifestyle advice In the past three years, has a doctor or other health worker advised you to; 

a) Quit using tobacco or don’t start 

b) Reduce the use of alcohol or don’t start 

c) Reduce salt in the diet 

d) Reduce use of refined sugar in your diet 

e) Eat at least five servings of fruit and/or vegetables each day 

f) Reduce fat in your diet 

g) Start or do more physical activity 

h) Maintain a healthy body weight or lose weight 
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Appendix 5. Methods supplement - Checking for the multivariate 

regression model assumptions 

 

Figure 25. Residual-versus-fitted plot for goodness of fit 

 

Figure 26. Kernel density estimate for goodness of fit 
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Figure 27. Leverage-versus-squared-residual plot for outliers 

 

 

Figure 28. Scatter plot and linear fit for CVD risk score and education level 
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Figure 29. Scatter plot and linear fit for CVD risk score and ethnicity 

 

Figure 30. Scatter plot and linear fit for CVD risk score and lifestyle advice on salt intake 
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Figure 31. Scatter plot and linear fit for CVD risk score and lifestyle advice on sugar intake 

 

Figure 32. Scatter plot and linear fit for CVD risk score and marital status 
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Figure 33. Scatter plot and linear fit for CVD risk score and frequency of physical activity 

 

Figure 34. Scatter plot and linear fit for CVD risk score and amount of salt intake 
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Figure 35. Scatter plot and linear fit for CVD risk score and frequency of sugar intake 

 

Figure 36. Scatter plot and linear fit for CVD risk score and amount of sugar intake 
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Figure 37. Scatter plot and linear fit for CVD risk score and frequency of vegetable intake 
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Appendix 6. Results supplement 

Table 25 Socio-demographic and behavioural characteristics of the study participants 

Indicator  Female 

(%) 

n=945 

Male (%) 

n=682 

Total (%) 

n=1626 

P-value 

Age groups (95% CI)    0.583 

40-44 25.2 (22.2, 

28.0) 

28.3 

(25.0, 

31.9) 

26.5 (24.4, 

28.7) 

 

45-49 19.2 (16.7, 

21.8) 

19.1 

(16.2, 

22.2) 

19.1 (17.2, 

21.1) 

 

50-54 16.2 (13.9, 

18.7) 

16.2 

(13.5, 

19.1) 

16.2 (14.4, 

18.1) 

 

55-59 14.7 (12.5, 

17.1) 

14.0 

(11.4, 

16.8) 

14.4 (12.7, 

16.2) 

 

60-64 12.9 (10.8, 

15.2) 

13.2 

(10.8, 

16.0) 

13.0 (11.4, 

14.8) 

 

65-69 11.8 (9.8, 

14.0) 

  9.3 (7.2, 

11.7) 

10.7 (9.2, 

12.3) 

 

70-74   0.1  (0.0, 

0.6) 

  0.1 (0.0, 

0.5) 

  0.1 (0.0, 

0.3) 

 

Education level (95% CI)    <0.000* 

No formal schooling 32.1 (29.1, 

35.1) 

13.2 

(10.8, 

16.0) 

24.2 (22.1, 

26.3) 

 

Primary school incomplete 28.3 (25.4, 

31.2) 

23.5 

(20.4, 

26.9) 

26.3 (24.1, 

28.5) 

 

Primary school complete 19.5 (17.0, 

22.1) 

22.0 

(19.0, 

25.3) 

20.5 (18.6, 

22.6) 

 

Secondary school incomplete   6.5 (5.0, 

8.2) 

  8.8 (6.8, 

11.2) 

  7.4 (6.2, 

8.8) 

 

Secondary school complete   7.6 (6.0, 

9.5) 

17.0 

(14.3, 

20.1) 

11.6 (10.0, 

13.2) 

 

A-level completed   0.3 (0.0, 

0.9) 

  1.2 (0.5, 

2.3) 

  0.7 (0.3, 

1.2) 

 

College/University completed   5.2 (3.9, 

6.8) 

13.2 

(10.8, 

16.0) 

  8.6 (7.2, 

10.0) 

 

Post-graduate degree   0.6 (0.2, 

1.4) 

  1.0 (0.4, 

2.1) 

  0.8 (0.4, 

1.4) 

 

Residence (95% CI)    <0.000* 

Rural 63.6 (60.4, 

66.7) 

54.0 

(50.2, 

57.8) 

59.6 (57.2, 

62.0) 

 

Urban 36.4 (33.3, 

39.6) 

46.0 

(42.2, 

49.8) 

40.4 (38.0, 

42.8) 

 

Marital status (95% CI)    <0.000* 
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Never married   4.6 (3.3, 

6.1) 

  2.9 (1.8, 

4.5) 

  3.9 (3.0, 

4.9) 

 

Cohabiting   0.3 (0.1, 

0.9) 

  0.0 (0.0, 

0.0) 

  0.2 (0.0, 

0.5) 

 

Currently married  61.6 (58.4, 

64.7) 

84.9 

(82.0, 

87.5) 

71.3 (69.1, 

73.5) 

 

Separated   6.0 (4.6, 

7.7) 

  5.9 (4.2, 

7.9) 

  6.0 (4.9, 

7.2) 

 

Divorced   3.6 (2.5, 

5.0) 

  1.3 (0.6, 

2.5) 

  2.6 (1.9, 

3.5) 

 

Widowed 23.9 (21.2, 

26.8) 

  5.0 (3.5, 

0.7) 

16.0 (14.2, 

17.9) 

 

Wealth status (95% CI)    0.003* 

Poorest  23.8 (21.1, 

26.7) 

19.5 

(16.6, 

22.7) 

22.0 (20.0, 

24.1) 

 

Second  22.4 (19.8, 

25.2) 

20.7 

(17.7, 

23.9) 

21.7 (19.7, 

23.8) 

 

Middle  25.2 (22.4, 

28.1) 

22.5 

(19.4, 

25.8) 

24.0 (22.0, 

26.2) 

 

Fourth  17.6 (15.2, 

20.1) 

20.7 

(17.7, 

23.9) 

18.6 (16.8, 

20.6) 

 

Richest  11.0 (9.1, 

13.2) 

16.6 

(13.9, 

19.6) 

13.4 (11.7, 

15.1) 

 

Ethnicity (95% CI)    0.024* 

Borana   0.1 (0.0, 

0.6) 

  0.4 (0.1, 

1.3) 

  0.3 (0.1, 

0.6) 

 

Embu    3.2 (2.2, 

4.5) 

  3.4 (2.2, 

5.0) 

  3.3 (2.5, 

4.2) 

 

Kalenjin 12.9 (10.8, 

15.2) 

14.4 

(11.8, 

17.3) 

13.5 (11.9, 

15.3) 

 

Kamba  12.3 (10.3, 

14.5) 

  8.8 (6.8, 

11.2) 

10.8 (9.4, 

12.4) 

 

Kikuyu  20.4 (17.9, 

23.1) 

17.8 

(15.0, 

20.9) 

19.3 (17.4, 

21.3) 

 

Kisii    4.8 (3.5, 

6.3) 

  5.7 (4.1, 

7.7) 

  5.2 (4.1, 

6.4) 

 

Luhya  10.2 (8.3, 

12.3) 

14.0 

(11.4, 

16.8) 

11.8 (10.2, 

13.4) 

 

Luo   9.0 (7.2, 

11.0) 

  7.5 (5.6, 

9.7) 

  8.4 (7.1, 

9.8) 

 

Maasai   1.9 (1.1, 

3.0) 

  1.6 (0.8, 

2.9) 

  1.8 (1.2, 

2.6) 

 

Meru   5.0 (3.7, 

6.6) 

  6.3 (4.6, 

8.4) 

  5.5 (4.5, 

6.8) 

 

Miji Kenda   2.8 (1.8, 

4.0) 

  4.6 (3.1, 

6.4) 

  3.5 (2.7, 

4.5) 
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Somali   6.0 (4.6, 

7.7) 

  4.1 (2.7, 

5.9) 

  5.2 (4.2, 

6.4) 

 

Turkana   2.2 (1.4, 

3.4) 

  3.2 (2.0, 

4.9) 

  2.6 (1.9, 

3.5) 

 

Other   9.3 (7.5, 

11.3) 

  8.2 (6.3, 

10.5) 

  8.9 (7.5, 

10.3) 

 

Alcohol consumption      

Percentage having at least one standard alcoholic drink 

in the last 12 months (95% CI) 

   0.003* 

Daily  13.7 (6.8, 

23.8) 

18.1 

(13.8, 

23.2) 

17.2 (13.4, 

21.6) 

 

5-6 days per week    2.7 (0.3, 

9.5) 

  6.2 (3.6, 

9.7) 

  5.4 (3.3, 

8.4) 

 

3-4 days per week   5.5 (1.5, 

13.4) 

12.3 (8.7, 

16.8) 

10.9 (7.8, 

14.6) 

 

1-2 days per week  26.0 (16.5, 

37.6) 

31.5 

(26.1, 

37.4) 

30.4 (25.6, 

35.5) 

 

1-3 days per month  11.0 (4.9, 

20.5) 

13.4 (9.6, 

18.0) 

12.9 (9.6, 

16.9) 

 

Less than once a month 38.4 (27.2, 

50.5) 

18.1 

(13.8, 

23.2) 

22.4 (18.1, 

27.1) 

 

Don’t know   2.7 (0.3, 

9.5) 

  0.4 (0.0, 

2.0) 

  0.9 (0.2, 

2.5) 

 

Mean number of standard alcoholic drinks during one 

drinking occasion in the last 30 days (SD) 

  8.0 (10.6)   9.0 (8.8) 9.0 (9.1) 0.493 

Diet      

Fruit intake      

Mean number of days fruit is eaten in a typical week (SD) 2.0 (2.4) 2.0 (2.3) 2.0 (2.3) 0.762 

Mean number of servings of fruit eaten on one of those 

days in a typical week (SD) 

2.0 (1.4) 2.0 (2.0) 2.0 (1.7) 0.021* 

Vegetable intake     

Mean number of days vegetables are eaten in a typical 

week (SD) 

5.0 (2.4) 5.0 (2.4) 5.0 (2.4) 0.373 

Mean number of servings of vegetables eaten on one of 

those days in a typical week (SD) 

2.0 (1.2) 2.0 (1.0) 2.0 (1.1) 0.251 

Salt intake      

Frequency (percentage); 

How often salt/salty sauce/salty seasoning is added to 

food (95% CI) 

   <0.000* 

Always (every meal) 12.6 (10.6, 

14.9) 

16.9 

(14.2, 

20.0) 

14.4 (12.7, 

16.2) 

 

Often (most meals)   5.5 (4.1, 

7.2) 

  7.5 (5.6, 

9.8) 

  6.4 (5.2, 

7.6) 

 

Sometimes (every week) 12.5 (10.5, 

14.8) 

16.1 

(13.4, 

19.0) 

14.0 (12.3, 

15.8) 

 

Rarely (not every week) 17.8 (15.4, 

20.4) 

20.0 

(17.1, 

23.2) 

18.7 (16.9, 

20.7) 

 

Never  51.6 (48.3, 

54.8) 

39.5 

(35.8, 

43.3) 

46.5 (44.1, 

19.0) 
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How often processed food high in salt is eaten  

(95% CI) 

   <0.000* 

Always (every meal)   0.3 (0.1, 

0.9) 

  1.0 (0.4, 

2.1) 

  0.6 (0.3, 

1.1) 

 

Often (most meals)   1.0 (0.4, 

1.8) 

  3.2 (2.0, 

4.9) 

  1.9 (1.3, 

2.7) 

 

Sometimes (every week)   8.0 (6.4, 

10.0) 

11.8 (9.4, 

14.4) 

  9.6 (8.2, 

11.1) 

 

Rarely (not every week) 32.7 (29.7, 

35.8) 

37.2 

(33.6, 

41.0) 

34.6 (32.3, 

37.0) 

 

Never  57.7 (54.4, 

60.8) 

46.8 

(43.0, 

50.6) 

53.1 (50.6, 

55.6) 

 

Don’t know    0.3 (0.1, 

0.9) 

  0.0 (0, 

0.5) 

  0.2 (0.0, 

0.5) 

 

Amount (percentage); 

How much salt/salty sauce one thinks they consume 

(95% CI) 

   <0.001* 

Far too much   0.4 (0.1, 

1.1) 

  1.8 (0.9, 

3.1) 

  1.0 (0.6, 

1.6) 

 

Too much    6.1 (4.6, 

7.8) 

  9.7 (7.6, 

12.2) 

  7.6 (6.3, 

9.0) 

 

Just the right amount  64.6 (61.4, 

67.7) 

65.3 

(61.5, 

68.9) 

64.9 (62.5, 

67.2) 

 

Too little  24.5 (21.7, 

27.4) 

18.9 

(16.0, 

22.1) 

22.1 (20.1, 

24.3) 

 

Far too little    4.4 (3.2, 

6.0) 

  4.3 (2.9, 

6.1) 

  4.4 (3.4, 

5.5) 

 

Sugar intake      

Frequency (percentage); 

How often sugar is added to a beverage (95% CI) 

   0.152 

Always (every drink) 26.1 (23.4, 

29.1) 

28.7 

(25.3, 

32.2) 

27.2 (25.0, 

29.4) 

 

Often (every day but not every drink)   6.9 (5.3, 

8.7) 

  9.7 (7.6, 

12.2) 

  8.1 (6.8, 

9.5) 

 

Sometimes (every week) 10.7 (8.8, 

12.8) 

  9.7 (7.6, 

12.2) 

10.3 (8.8, 

11.9) 

 

Rarely (not every week) 13.9 (11.7, 

16.2) 

13.2 

(10.8, 

16.0) 

13.6 (12.0, 

15.4) 

 

Never  42.4 (39.3, 

45.7) 

38.7 

(35.0, 

42.5) 

40.9 (38.5, 

43.3) 

 

How often processed food high in sugar is eaten (95% 

CI) 

   0.038* 

Always (every meal)   0.1 (0.0, 

0.5) 

  1.2 (0.5, 

2.3) 

0.6 (0.3, 

1.1) 

 

Often (every day)   2.3 (1.5, 

3.5) 

  2.4 (1.4, 

3.8) 

2.3 (1.7, 

3.2) 

 

Sometimes (every week) 12.3 (10.3, 

14.6) 

10.9 (8.7, 

13.5) 

11.7 (10.2, 

13.4) 
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Rarely (not every week) 42.2 (39.0, 

45.4) 

39.6 

(35.9, 

43.4) 

41.1 (38.7, 

43.5) 

 

Never  43.1 (39.9, 

46.3) 

45.9 

(42.2, 

49.8) 

44.3 (41.9, 

46.8) 

 

How many days (mean) in a week one takes soda or other 

sugary drinks (SD) 

  1.0 (1.0)   1.0 (1.5)   1.0 (1.3) <0.000* 

Amount; 

How many 300ml bottles of soda taken in one of the days 

in a typical week (SD) 

  1.0 (0.5)   1.0 (0.9)   1.0 (0.7) 0.019* 

How much sugar one thinks they consume (percentage) 

(95% CI) 

   0.028* 

Far too much   1.2 (0.6, 

2.1) 

  2.2 (1.3, 

3.6) 

  1.6 (1.1, 

2.4) 

 

Too much    8.4 (6.7, 

10.3) 

10.4 (8.2, 

12.9) 

  9.2 (7.8, 

10.7) 

 

Just the right amount  58.8 (55.6, 

62.0) 

61.3 

(57.5, 

65.0) 

59.8 (57.4, 

62.2) 

 

Too little  22.5 (19.9, 

25.4) 

20.2 

(17.2, 

23.4) 

21.5 (19.6, 

23.6) 

 

Far too little    9.1 (7.3, 

11.2) 

  5.9 (4.3, 

8.0) 

  7.7 (6.5, 

9.2) 

 

Physical activity      

Frequency (mean) (SD); 

How many days is vigorous-intensity activities part of 

one’s work in a typical week 

5.0 (1.7) 5.0 (1.7) 5.0 (1.7) 0.206 

How many days is moderate-intensity activities part of 

one’s work in a typical week 

6.0 (1.9) 5.0 (1.9) 5.0 (1.9) 0.001* 

How many days does one walk or bicycle for at least 10 

minutes continuously to get to and from places in a 

typical week 

5.0 (2.0) 5.0 (2.0) 5.0 (2.0) <0.000* 

How many days does one engage in vigorous-intensity 

sports, fitness or recreational (leisure) activities in a 

typical week 

2.0 (1.8) 3.0 (2.1) 3.0 (2.0) 0.017* 

How many days does one engage in moderate-intensity 

sports, fitness or recreational (leisure) activities in a 

typical week 

3.0 (1.9) 4.0 (2.2) 3.0 (2.1) 0.004* 

Duration (mean) (SD); 

Time (hrs.) spent doing vigorous-intensity activities at 

work on a typical day? 

4.0 (2.1) 5.0 (2.3) 5.0 (2.2) <0.000* 

How much time (hrs.) does one spend doing moderate-

intensity activities at work on a typical day? 

3.0 (2.5) 4.0 (2.9) 4.0 (2.7) <0.000* 

How much time (hrs.) does one spend walking or 

bicycling for travel on a typical day? 

1.0 (1.4) 2.0 (2.2) 2.0 (1.8) <0.000* 

How much time (hrs.) does one spend doing vigorous-

intensity sports, fitness or recreational activities on a 

typical day? 

1.0 (0.5) 2.0 (2.2) 1.0 (1.8) 0.029 

How much time (hrs.) does one spend doing moderate-

intensity sports, fitness or recreational activities on a 

typical day? 

1.0 (1.9) 1.0 (1.4) 1.0 (1.7) 0.876 

How much time (hrs.) does one usually spend sitting or 

reclining on a typical day? 

3.0 (2.1) 3.0 (2.1) 3.0 (2.1) 0.762 

Lifestyle advice     
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In the past three years, the percentage of those that a 

doctor or other health worker has advised to (95% CI);- 

 

Quit using tobacco or don’t start 

 

 

 

  6.2 (4.8, 

8.0) 

 

 

 

12.8 

(10.4, 

15.5) 

 

 

 

  9.0 (7.6, 

10.5) 

 

 

 

<0.000* 

Reduce the use of alcohol or don’t start   7.5 (5.9, 

9.4) 

13.4 

(10.9, 

16.2) 

10.0 (8.6, 

11.5) 

<0.000* 

Reduce salt in the diet 18.8 (16.4, 

21.5) 

11.8 (9.4, 

14.4) 

15.9 (14.1, 

17.7) 

<0.000* 

Reduce the use of refined sugar in your diet 14.1 (11.9, 

16.5) 

11.0 (8.8, 

13.6) 

12.8 (11.2, 

14.5) 

  0.070 

Eat at least five servings of fruit and/or vegetables each 

day 

25.4 (22.6, 

28.3) 

15.1 

(12.5, 

18.1) 

21.1 (19.1, 

23.2) 

<0.000* 

Reduce fat in your diet 16.5 (14.2, 

19.0) 

10.1 (8.0, 

12.7) 

13.9 (12.2, 

15.6) 

<0.000* 

Start or do more physical activity 11.4 (9.4, 

13.6) 

10.1 (8.0, 

12.7) 

10.9 (9.4, 

12.5) 

  0.413 

Maintain a healthy body weight or lose weight 12.8 (10.7, 

15.1) 

  9.3 (7.2, 

11.7) 

11.3 (9.8, 

13.0) 

  0.026* 

The primary source of health care      0.132 

Self-medication    6.1 (4.7, 

7.9) 

  8.9 (6.8, 

11.3) 

  7.3 (6.1, 

8.7) 

 

Herbal/alternative therapy   0.4 (0.1, 

1.1) 

  0.7 (0.2, 

1.7) 

  0.6 (0.3, 

1.1) 

 

Dispensaries 36.3 (33.3, 

39.5) 

30.5 

(27.0, 

34.1) 

33.9 (31.6, 

36.3) 

 

Community Health Worker   0.1 (0.0, 

0.5) 

  0.6 (0.2, 

1.5) 

  0.3 (0.1, 

0.7) 

 

Health Centre 16.6 (14.3, 

19.2) 

16.0 

(13.3, 

19.0) 

16.4 (14.6, 

18.3) 

 

Sub-County/District Hospitals 21.2 (18.6, 

23.9) 

21.5 

(18.4, 

24.7) 

21.3 (19.3, 

23.4) 

 

County Referral/Provincial Hospitals   6.6 (5.1, 

8.3) 

  6.8 (5.0, 

9.0) 

  6.7 (5.5, 

8.0) 

 

National Referral Hospitals   0.1 (0.0, 

0.6) 

  0.3 (0.0, 

1.1) 

  0.2 (0.0, 

0.5) 

 

Private Clinic   6.4 (4.9, 

8.1) 

  7.4 (5.5, 

9.6) 

  6.8 (5.6, 

8.1) 

 

Private Hospital   5.5 (4.1, 

7.2) 

  6.2 (4.5, 

8.3) 

  5.8 (4.7, 

7.1) 

 

OTC/Pharmacy   0.6 (0.2, 

1.4) 

  1.2 (0.5, 

2.3) 

  0.9 (0.5, 

1.4) 

 

* p<0.05 
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Table 26. Comparing the mean CVD risk scores by socio-demographic and behavioural groups 

Indicator  Observations 

(n) 

Mean 

(SD) 

X2(df) P-value  

Sex         3.2 

(1) 

0.073 

Female 944  5.0 

(5.5) 

  

Male 681  4.6 

(4.7) 

  

Age groups   1154.4 

(6) 

<0.000* 

40-44 431  1.4 

(0.9) 

  

45-49 311  2.6 

(2.5) 

  

50-54 263  3.7 

(2.9) 

  

55-59 234  5.5 

(3.9) 

  

60-64 212  8.7 

(5.6) 

  

65-69 173 13.2 

(6.0) 

  

70-74     1 21.1    

Education level      66.8 

(7) 

<0.000* 

No formal schooling 393  6.6 

(6.4) 

  

Primary school incomplete 426  4.5 

(4.8) 

  

Primary school complete 334  4.5 

(4.7) 

  

Secondary school incomplete 121  3.9 

(4.1) 

  

Secondary school complete 188  3.7 

(4.2) 

  

A-level completed   11  4.1 

(3.9) 

  

College/University completed 139  4.2 

(4.0) 

  

Post-graduate degree 13  6.0 

(6.9) 

  

Residence       0.9 

(1) 

0.353 

Rural 968  4.9 

(5.1) 

  

Urban 657  4.7 

(5.2) 

  

Marital status     74.9 

(5) 

<0.000* 

Never married     63  3.9 

(4.2) 
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Cohabiting      3  2.1 

(2.6) 

  

Currently married  1160  4.4 

(4.9) 

  

Separated     97  3.7 

(3.2) 

  

Divorced     43  6.9 

(7.1) 

  

Widowed   259  6.8 

(6.0) 

  

Wealth status       4.8 

(4) 

0.312 

Poorest  358  4.8 

(5.5) 

  

Second  352  4.9 

(5.0) 

  

Middle  391  5.0 

(5.1) 

  

Fourth  307  5.0 

(5.3) 

  

Richest  217  4.2 

(4.3) 

  

Ethnicity      34.0 

(13) 

0.001* 

Borana     4  1.3 

(0.3) 

  

Embu    53  6.2 

(6.7) 

  

Kalenjin 219  4.0 

(3.9) 

  

Kamba  176  5.0 

(5.0) 

  

Kikuyu  314  4.9 

(4.9) 

  

Kisii    84  3.5 

(3.2) 

  

Luhya  191  5.7 

(6.3) 

  

Luo 136  4.5 

(5.4) 

  

Maasai   29  4.8 

(5.3) 

  

Meru   90  5.3 

(5.2) 

  

Miji Kenda   57  3.7 

(3.6) 

  

Somali   85  6.2 

(6.9) 

  

Turkana   43  3.8 

(3.0) 

  

Other 144  4.9 

(5.5) 

  

Alcohol consumption      

Frequency as the percentage of having at least one 

standard alcoholic drink in the last 12 months 

  10.7 (7) 0.100 
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Daily    60  5.6 

(5.3) 

  

5-6 days per week    19  5.6 

(3.2) 

  

3-4 days per week   38  5.1 

(4.1) 

  

1-2 days per week  106  4.5 

(4.7) 

  

1-3 days per month    45  4.9 

(5.4) 

  

Less than once a month   78  4.9 

(4.9) 

  

Diet      

Fruit intake      

Frequency as the number of days fruit is eaten in a 

typical week 

   3.82 

(7) 

0.799 

0 411  5.2 

(5.7) 

  

1 345  4.8 

(5.1) 

  

2 273  4.2 

(4.6) 

  

3 220  5.0 

(5.0) 

  

4 62  4.5 

(4.7) 

  

5 51  4.7 

(4.6) 

  

6 23  6.0 

(7.6) 

  

7 227  4.8 

(5.1) 

  

Vegetable intake     

Frequency as the number of days vegetables are eaten in 

a typical week 

  16.8 (7) 0.019* 

0 104  5.8 

(6.8) 

  

1   83  5.2 

(5.4) 

  

2 114  4.6 

(4.4) 

  

3 155  4.8 

(5.2) 

  

4 117  5.0 

(5.3) 

  

5   90  6.3 

(5.6) 

  

6   78  4.4 

(5.2) 

  

7 880  4.5 

(4.9) 

  

Salt intake      

Frequency; 

How often salt/salty sauce/salty seasoning is added to 

food 

  7.5 (4) 0.110 
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Always (every meal) 234  4.7 

(4.5) 

  

Often (most meals) 103  4.6 

(5.5) 

  

Sometimes (every week) 227  4.6 

(5.4) 

  

Rarely (not every week) 304  4.5 

(5.1) 

  

Never  754  5.1 

(5.3) 

  

How often processed food high in salt is eaten   14.1 (5) 0.015* 

Always (every meal)   10  4.0 

(2.1) 

  

Often (most meals)   31  3.7 

(4.7) 

  

Sometimes (every week) 156  4.0 

(4.0) 

  

Rarely (not every week) 562  4.5 

(4.6) 

  

Never  862  5.2 

(5.6) 

  

Amount; 

How much salt/salty sauce one thinks they consume 

  17.3 (4) 0.002* 

Far too much    16  3.3 

(2.1) 

  

Too much    121  4.6 

(5.0) 

  

Just the right amount  1034  4.7 

(5.1) 

  

Too little    353  5.1 

(5.3) 

  

Far too little      70  6.9 

(6.0) 

  

Sugar intake      

Frequency (percentage); 

How often sugar is added to beverage 

  9.1 (4) 0.060 

Always (every drink) 442  4.9 

(5.1) 

  

Often (every day but not every drink) 131  4.4 

(5.0) 

  

Sometimes (every week) 166  4.8 

(5.7) 

  

Rarely (not every week) 221  4.5 

(5.3) 

  

Never  664  5.0 

(5.1) 

  

How often processed food high in sugar is eaten   29.7 (4) <0.000* 

Always (every meal)     9  2.8 

(1.8) 

  

Often (every day)   38  2.8 

(3.2) 

  

Sometimes (every week) 190  4.2 

(4.6) 

  

Rarely (not every week) 667  4.4 

(4.6) 
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Never  718  5.5 

(5.8) 

  

How many days in a week one takes soda or other sugary 

drinks 

  11.7 (7) 0.110 

0 1092  5.1 

(5.4) 

  

1   392  4.2 

(4.2) 

  

2     99  4.6 

(5.1) 

  

3     40  5.5 

(7.1) 

  

4     13  4.1 

(4.4) 

  

5     13  2.9 

(2.1) 

  

6       6  4.1 

(2.7) 

  

7     27  3.2 

(3.4) 

  

How much sugar one thinks they consume   20.6 (4) <0.000* 

Far too much   26  5.5 

(5.4) 

  

Too much  148  4.7 

(5.5) 

  

Just the right amount  960  4.5 

(4.9) 

  

Too little  346  5.3 

(5.6) 

  

Far too little  125  6.0 

(5.5) 

  

Physical activity      

How many days is vigorous-intensity activities part of 

one’s work in a typical week 

  18.8 (6) 0.005 

1   32  5.2 

(5.7) 

  

2   51  4.2 

(5.0) 

  

3 106  5.1 

(6.8) 

  

4   34  2.3 

(2.0) 

  

5   80  4.1 

(4.0) 

  

6 357  4.7 

(4.5) 

  

7 154  3.9 

(3.3) 

  

How many days is moderate-intensity activities part of 

one’s work in a typical week 

  9.1 (6) 0.169 

1   47  3.7 

(2.8) 

  

2 106  4.9 

(5.7) 

  

3   99  4.6 

(3.8) 
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4   58  4.6 

(6.5) 

  

5 113  4.1 

(4.9) 

  

6 254  5.0 

(5.3) 

  

7 462  4.6 

(4.7) 

  

How many days does one walk or bicycle for at least 10 

minutes continuously to get to and from places in a 

typical week 

 

  6.7 (6) 0.351 

1 102  5.2 

(5.1) 

  

2 150  4.9 

(4.5) 

  

3 153  5.6 

(6.3) 

  

4   65  5.2 

(5.9) 

  

5 107  4.2 

(5.5) 

  

6 247  4.8 

(5.0) 

  

7 537  4.3 

(4.4) 

  

How many days does one engage in vigorous-intensity 

sports, fitness or recreational (leisure) activities in a 

typical week 

  10.5 (6) 0.104 

1   29  3.6 

(4.2) 

  

2   20  1.6 

(1.1) 

  

3   19  2.8 

(2.5) 

  

4     7  3.4 

(2.5) 

  

5     4  4.8 

(3.9) 

  

6     5  4.9 

(5.5) 

  

7   12  3.0 

(2.7) 

  

How many days does one engage in moderate-intensity 

sports, fitness or recreational (leisure) activities in a 

typical week 

  1.3 (6) 0.974 

1 44  3.7 

(3.3) 

  

2 37  3.9 

(3.9) 

  

3 22  3.0 

(1.9) 

  

4 10  4.5 

(5.0) 

  

5 15  5.1 

(5.6) 
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6   7  3.6 

(2.8) 

  

7 23  4.6 

(5.2) 

  

In the past three years, the percentage of those that a 

doctor or other health worker has advised to; - 

Quit using tobacco or don’t start 

  0.5 (1) 0.461 

Yes    145  4.8 

(4.9) 

  

No 1479  4.8 

(5.2) 

  

Reduce the use of alcohol or don’t start     0.6 (1) 0.441 

Yes   161  5.0 

(5.0) 

  

No 1463  4.8 

(5.2) 

  

Reduce salt in the diet   17.4 (1) <0.000* 

Yes    257  6.4 

(6.6) 

  

No  1367  4.5 

(4.8) 

  

Reduce the use of refined sugar in your diet   10.7 (1) 0.001* 

Yes    207  6.2 

(6.8) 

  

No  1417  4.6 

(4.9) 

  

Eat at least five servings of fruit and vegetables each day     0.2 (1) 0.629 

Yes    342  5.2 

(5.7) 

  

No 1282  4.7 

(5.0) 

  

Reduce fat in your diet     2.3 (1) 0.133 

Yes    224  5.4 

(5.5) 

  

No 1400  4.7 

(5.1) 

  

Start or do more physical activity     3.6 (1) 0.058 

Yes    176  5.9 

(6.5) 

  

No  1448  4.7 

(5.0) 

  

Maintain a healthy body weight or lose weight     2.3 (1) 0.130 

Yes    183  5.5 

(5.9) 

  

No  1441  4.7 

(5.1) 

  

* p<0.05 
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Table 27. Multivariable regression showing the association between factors measured in the survey 

and CVD risk scores 

 

Log CVD risk score  Coef.  St. 

Err. 

 t-

value 

 p-

value 

 [95% 

Conf 

 

Interval] 

 

Sig 

 

Education level 

 

No formal schooling 

 

 

 

0.00 

 

 

 

. 

 

 

 

. 

 

 

 

. 

 

 

 

. 

 

 

 

. 

 

Primary school incomplete -0.39 0.10 -4.03 0.00 -0.58 -0.20 * 

Primary school complete -0.43 0.10 -4.22 0.00 -0.63 -0.23 * 

Secondary school incomplete -0.34 0.14 -2.47 0.01 -0.60 -0.07 * 

Secondary school complete -0.56 0.13 -4.17 0.00 -0.82 -0.30 * 

A-Level completed -0.09 0.52 -0.17 0.87 -1.10 0.93  

College/University completed -0.31 0.17 -1.83 0.07 -0.65 0.02  

Post-graduate degree 

 

-0.11 0.52 -0.21 0.83 -1.12 0.90  

Marital status 

 

Never married 

 

 

0.00 

 

 

. 

 

 

. 

 

 

. 

 

 

. 

 

 

. 

 

Cohabiting -0.56 0.53 -1.06 0.29 -1.60 0.48  

Currently married 0.20 0.16 1.28 0.20 -0.11 0.51  

Separated 0.04 0.19 0.21 0.83 -0.34 0.42  

Divorced 0.46 0.27 1.69 0.09 -0.07 0.98  

Widowed 

 

Ethnicity 

 

0.50 0.17 2.92 0.00 0.16 0.84 * 

Borana -0.94 0.62 -1.52 0.13 -2.15 0.28  

Embu 0.16 0.18 0.92 0.36 -0.19 0.52  

Kalenjin -0.23 0.11 -2.02 0.04 -0.46 -0.01 * 

Kamba -0.02 0.12 -0.20 0.84 -0.25 0.20  

Kikuyu 0.00 . . . . .  

Kisii -0.12 0.14 -0.83 0.41 -0.40 0.16  

Luhya 0.18 0.12 1.50 0.13 -0.06 0.42  

Luo -0.09 0.12 -0.76 0.45 -0.33 0.15  

Maasai -0.02 0.62 -0.03 0.98 -1.23 1.19  

Meru 0.14 0.15 0.94 0.35 -0.15 0.43  

Miji Kenda -0.46 0.19 -2.45 0.02 -0.84 -0.09 * 

Somali -0.36 0.35 -1.03 0.30 -1.04 0.32  

Turkana 0.01 0.31 0.03 0.98 -0.60 0.61  

Others -0.24 0.13 -1.85 0.07 -0.49 0.02  

 

Number of days vegetables are 

eaten in a typical week 

 

       

 0 0.00 . . . . .  

 1 -0.04 0.24 -0.16 0.88 -0.51 0.43  

 2 0.11 0.22 0.47 0.64 -0.33 0.54  

 3 0.13 0.21 0.64 0.52 -0.28 0.55  

 4 0.23 0.22 1.01 0.31 -0.21 0.66  

 5 0.47 0.23 2.08 0.04 0.03 0.92 * 

 6 0.15 0.23 0.64 0.52 -0.31 0.61  

 7 

 

The amount of salt/salty sauce one 

thought they consume  

0.11 0.20 0.56 0.58 -0.28 0.49  

 

Far too much 0.00 . . . . .  
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Too much 0.14 0.29 0.49 0.63 -0.43 0.71  

Just the right amount 0.14 0.27 0.52 0.61 -0.39 0.67  

Too little 0.13 0.27 0.47 0.64 -0.41 0.67  

Far too little 0.38 0.31 1.22 0.22 -0.23 0.98  

 

 

How often processed food high in 

sugar is eaten 

 

       

Always (every meal) 0.00 . . . . .  

Often (every day) -0.33 0.55 -0.60 0.55 -1.42 0.75  

Sometimes (every week) 0.20 0.52 0.39 0.70 -0.82 1.22  

Rarely 0.27 0.52 0.52 0.61 -0.75 1.28  

Never 0.33 0.52 0.65 0.51 -0.68 1.35  

 

 

The amount of sugar one thought 

they consume 

 

       

Far too much 0.00 . . . . .  

Too much -0.21 0.27 -0.75 0.45 -0.74 0.33  

Just the right amount -0.26 0.26 -1.02 0.31 -0.77 0.24  

Too little -0.32 0.26 -1.23 0.22 -0.83 0.19  

Far too little 

 

-0.22 0.28 -0.79 0.43 -0.77 0.33  

 

The number of days vigorous-

intensity activities was part of 

one’s work in a typical week 

 

       

 0 0.00 . . . . .  

 1 0.09 0.17 0.51 0.61 -0.25 0.43  

 2 -0.24 0.15 -1.59 0.11 -0.54 0.06  

 3 -0.10 0.11 -0.89 0.37 -0.33 0.12  

 4 -0.57 0.17 -3.37 0.00 -0.91 -0.24 * 

 5 -0.03 0.13 -0.26 0.79 -0.28 0.21  

 6 -0.01 0.09 -0.07 0.94 -0.19 0.17  

 7 0.00 . . . . .  

Whether one had received lifestyle 

advice (in the past three years) 

 

To reduce salt in the diet 

       

Yes 0.00 . . . . .  

No -0.17 0.12 -1.43 0.15 -0.41 0.06  

 

To reduce sugar in the diet 

       

Yes 0.00 . . . . .  

No 0.02 0.13 0.13 0.90 -0.24 0.28  

 

 

       

Constant 1.47 0.22 6.71 0.00 1.04 1.90 * 

 

Mean dependent var 1.09 SD dependent var  0.90 

R-squared  0.16 Number of obs   796.00 

F-test   2.64 Prob > F  0.00 

Akaike crit. (AIC) 2052.64 Bayesian crit. 

(BIC) 

2300.66 

 

* p<0.05,  
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Appendix 7. Search strategy 

# 

▲ 

Searches - Medline Results 

1 *cardiovascular diseases/ or *heart diseases/ or *vascular diseases/ 161316 

2 cardiovascular diseases/pc or heart diseases/pc or vascular diseases/pc 34802 

3 (((cardiovascular or cardio-vascular or heart or vascular) adj (risk? or disease* or 

health)) or cvd).ti. 

70553 

4 1 or 2 or 3 226915 

5 Risk Management/mt, st, ut [Methods, Standards, Utilization] 4314 

6 Risk Assessment/mt, st, ut 27460 

7 *Risk Assessment/ 24591 

8 Primary Prevention/ and (Risk Management/ or Risk Assessment/ or Risk Factors/) 6231 

9 (risk? adj3 (scor* or algorithm? or table? or model* or strateg* or engine? or tool? 

or index or indices or chart?)).ti,ab. 

64688 

10 (risk? adj3 (assess* or estimat* or calculat* or reduc* or stratif*)).ti,ab. 279112 

11 5 or 6 or 7 or 8 or 9 or 10 348261 

12 Ambulatory Care/ 40068 

13 exp Ambulatory Care Facilities/ 51355 

14 general practice/ or family practice/ 71757 

15 general practitioners/ or physicians, family/ or physicians, primary care/ or 

physicians/ 

104504 

16 Primary Health Care/ 67426 

17 Office Visits/ 6400 

18 (ambulatory adj3 (care or setting? or facilit* or ward? or department? or 

service?)).ti,ab. 

15593 

19 (((general or family) adj2 (practi* or doctor?)) or physician?).ti,ab. 426348 

20 (primary care or primary health care or primary healthcare).ti,ab. 114394 

21 (after hour? or afterhour? or "out of hour?" or ooh).ti,ab. 4134 

22 (clinic? or visit?).ti,ab. 424796 

23 ((health* or medical) adj2 (center? or centre?)).ti,ab. 107616 

24 Community Health Services/ 29742 

25 Community Health Workers/ 4395 

26 (community adj3 (service? or worker? or volunteer? or aide? or assistant?)).ti,ab. 20250 

27 (health adj2 (worker? or volunteer? or aide? or assistant?)).ti,ab. 31496 

28 12 or 13 or 14 or 15 or 16 or 17 or 18 or 19 or 20 or 21 or 22 or 23 or 24 or 25 or 26 

or 27 

1139877 

29 Practice Patterns, Physicians'/ 51924 

30 Health Knowledge, Attitudes, Practice/ or Attitude of Health Personnel/ 193726 

31 Guideline Adherence/ 27996 

32 (barrier? or obstacle? or challeng*).ti,ab. 899044 

33 (facilitat* or enabl* or opportunit* or influence* or motivat*).ti,ab. 2187847 

34 (implement* or uptake or util?e? or utili?ation or adopt*).ti,ab. 1033524 

35 (attitud* or perception* or perspective* or view* or opinion* or expectation? or 

fear?).ti,ab. 

1107127 

36 (knowledge or understand* or comprehen* or aware* or communicat*).ti,ab. 1976260 

37 29 or 30 or 31 or 32 or 33 or 34 or 35 or 36 5794691 

38 4 and 11 and 28 and 37 1411 

 

http://ezproxy-prd.bodleian.ox.ac.uk:2081/sp-3.28.0a/ovidweb.cgi?&S=CKKCFPKELJDDKCHKNCFKKAIBCKGJAA00&Sort+Sets=descending
http://ezproxy-prd.bodleian.ox.ac.uk:2081/sp-3.28.0a/ovidweb.cgi?&S=CKKCFPKELJDDKCHKNCFKKAIBCKGJAA00&Sort+Sets=descending
http://ezproxy-prd.bodleian.ox.ac.uk:2081/sp-3.28.0a/ovidweb.cgi?&S=CKKCFPKELJDDKCHKNCFKKAIBCKGJAA00&R=31&Search+Annotations+Options=S
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# Searches - Embase Results 

1 *cardiovascular diseases/ or *heart diseases/ or *vascular diseases/ 43877 

2 cardiovascular diseases/pc or heart diseases/pc or vascular diseases/pc 7677 

3 exp *cardiovascular risk/ 34587 

4 (((cardiovavascular or cardio-vascular or heart or vascular) adj (risk? or disease* or health)) or 

cvd).ti. 

84974 

5 1 or 2 or 3 or 4 159442 

6 *Risk Management/ 15511 

7 *Risk Assessment/ 40299 

8 Primary Prevention/ and (Risk Management/ or Risk Assessment/ or Risk Factors/) 8817 

9 (risk? adj3 (scor* or algorithm? or table? or model* or strateg* or engine? or tool? or index or 

indices or chart?)).ti,ab. 

105059 

10 (risk? adj3 (assess* or estimat* or calculat* or reduc* or stratif*)).ti,ab. 398005 

11 6 or 7 or 8 or 9 or 10 498352 

12 Ambulatory Care/ 35223 

13 general practice/ 77978 

14 general practitioner/ or physician/ 330789 

15 Primary Health Care/ or primary medical care/ 145000 

16 (ambulatory adj3 (care or setting? or facilit* or ward? or department? or service?)).ti,ab. 20749 

17 (((general or family) adj2 (practi* or doctor?)) or physician?).ti,ab. 576576 

18 (primary care or primary health care or primary healthcare).ti,ab. 148440 

19 (after hour? or afterhour? or "out of hour?" or ooh).ti,ab. 5879 

20 (clinic? or visit?).ti,ab. 655465 

21 ((health* or medical) adj2 (center? or centre?)).ti,ab. 152214 

22 health center/ 29481 

23 health auxiliary/ 5330 

24 (community adj3 (service? or worker? or volunteer? or aide? or assistant?)).ti,ab. 25328 

25 (health adj2 (worker? or volunteer? or aide? or assistant?)).ti,ab. 36670 

26 12 or 13 or 14 or 15 or 16 or 17 or 18 or 19 or 20 or 21 or 22 or 23 or 24 or 25 1597532 

27 health personnel attitude/ or physician attitude/ or protocol compliance/ 131055 
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28 (barrier? or obstacle? or challeng*).ti,ab. 1111742 

29 (facilitat* or enabl* or opportunit* or influence* or motivat*).ti,ab. 2658739 

30 (implement* or uptake or util?e? or utili?ation or adopt*).ti,ab. 1301508 

31 (attitud* or perception* or perspective* or view* or opinion* or expectation? or fear?).ti,ab. 1371243 

32 (knowledge or understand* or comprehen* or aware* or communicat*).ti,ab. 2463078 

33 27 or 28 or 29 or 30 or 31 or 32 7067677 

34 5 and 11 and 26 and 33 1293 

 

# 

▲ 

Searches - PsycINFO Results 

1 Cardiovascular disorders/ 8914 

2 (((cardiovavascular or cardio-vascular or heart or vascular) adj (risk? or disease* or health)) or 

cvd).ti. 

3033 

3 1 or 2 11378 

4 Risk Management/ 4723 

5 Risk Assessment/ 12447 

6 Prevention/ and (Risk Management/ or Risk Assessment/ or Risk Factors/) 2470 

7 (risk? adj3 (scor* or algorithm? or table? or model* or strateg* or engine? or tool? or index or 

indices or chart?)).ti,ab. 

12025 

8 (risk? adj3 (assess* or estimat* or calculat* or reduc* or stratif*)).ti,ab. 39965 

9 4 or 5 or 6 or 7 or 8 57504 

10 physicians/ or family physicians/ or general practitioners/ 26405 

11 Primary Health Care/ 16583 

12 (ambulatory adj3 (care or setting? or facilit* or ward? or department? or service?)).ti,ab. 1954 

13 (((general or family) adj2 (practi* or doctor?)) or physician?).ti,ab. 70964 

14 (primary care or primary health care or primary healthcare).ti,ab. 29812 

15 (after hour? or afterhour? or "out of hour?" or ooh).ti,ab. 408 

16 (clinic? or visit?).ti,ab. 84611 

17 ((health* or medical) adj2 (center? or centre?)).ti,ab. 18681 

18 (community adj3 (service? or worker? or volunteer? or aide? or assistant?)).ti,ab. 13638 

19 (health adj2 (worker? or volunteer? or aide? or assistant?)).ti,ab. 7859 

http://ezproxy-prd.bodleian.ox.ac.uk:2081/sp-3.28.0a/ovidweb.cgi?&S=CKKCFPKELJDDKCHKNCFKKAIBCKGJAA00&Sort+Sets=descending
http://ezproxy-prd.bodleian.ox.ac.uk:2081/sp-3.28.0a/ovidweb.cgi?&S=CKKCFPKELJDDKCHKNCFKKAIBCKGJAA00&Sort+Sets=descending
http://ezproxy-prd.bodleian.ox.ac.uk:2081/sp-3.28.0a/ovidweb.cgi?&S=CKKCFPKELJDDKCHKNCFKKAIBCKGJAA00&R=11&Search+Annotations+Options=S
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20 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17 or 18 or 19 199427 

21 health personnel attitudes/ 17762 

22 (barrier? or obstacle? or challeng*).ti,ab. 270221 

23 (facilitat* or enabl* or opportunit* or influence* or motivat*).ti,ab. 775991 

24 (implement* or uptake or util?e? or utili?ation or adopt*).ti,ab. 259587 

25 (attitud* or perception* or perspective* or view* or opinion* or expectation? or fear?).ti,ab. 908229 

26 (knowledge or understand* or comprehen* or aware* or communicat*).ti,ab. 926641 

27 21 or 22 or 23 or 24 or 25 or 26 2121600 

28 3 and 9 and 20 and 27 163 

 

# 

▲ 

Searches – Global Health Results 

1 exp Cardiovascular Diseases/ 100004 

2 (((cardiovavascular or cardio-vascular or heart or vascular) adj (risk? or disease* or health)) or 

cvd).ti. 

7986 

3 1 or 2 100487 

4 Risk Analysis/ 2078 

5 Risk Assessment/ 42333 

6 Disease Prevention/ and Risk Factors/ 7077 

7 (risk? adj3 (scor* or algorithm? or table? or model* or strateg* or engine? or tool? or index or 

indices or chart?)).ti,ab. 

15743 

8 (risk? adj3 (assess* or estimat* or calculat* or reduc* or stratif*)).ti,ab. 77698 

9 4 or 5 or 6 or 7 or 8 115525 

10 physicians/ or general practitioners/ 18267 

11 Primary Health Care.sh. 10286 

http://ezproxy-prd.bodleian.ox.ac.uk:2081/sp-3.28.0a/ovidweb.cgi?&S=CKKCFPKELJDDKCHKNCFKKAIBCKGJAA00&Sort+Sets=descending
http://ezproxy-prd.bodleian.ox.ac.uk:2081/sp-3.28.0a/ovidweb.cgi?&S=CKKCFPKELJDDKCHKNCFKKAIBCKGJAA00&Sort+Sets=descending
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12 (ambulatory adj3 (care or setting? or facilit* or ward? or department? or service?)).ti,ab. 1556 

13 (((general or family) adj2 (practi* or doctor?)) or physician?).ti,ab. 41875 

14 (primary care or primary health care or primary healthcare).ti,ab. 21898 

15 (after hour? or afterhour? or "out of hour?" or ooh).ti,ab. 302 

16 exp health centres/ or Community Health Services/ 11893 

17 (clinic? or visit?).ti,ab. 80670 

18 ((health* or medical) adj2 (center? or centre?)).ti,ab. 25171 

19 community health workers/ 229 

20 (community adj3 (service? or worker? or volunteer? or aide? or assistant?)).ti,ab. 6100 

21 (health adj2 (worker? or volunteer? or aide? or assistant?)).ti,ab. 15527 

22 10 or 11 or 12 or 13 or 14 or 15 or 17 or 18 or 20 or 21 165959 

23 attitudes/ 41917 

24 (barrier? or obstacle? or challeng*).ti,ab. 130295 

25 (facilitat* or enabl* or opportunit* or influence* or motivat*).ti,ab. 284795 

26 (implement* or uptake or util?e? or utili?ation or adopt*).ti,ab. 180439 

27 (attitud* or perception* or perspective* or view* or opinion* or expectation? or fear?).ti,ab. 149051 

28 (knowledge or understand* or comprehen* or aware* or communicat*).ti,ab. 287083 

29 23 or 24 or 25 or 26 or 27 or 28 783509 

30 3 and 9 and 22 and 29 596 
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# Query - CINAHL Results 

S22 S4 AND S9 AND S16 AND S21 277 

S21 S17 OR S18 OR S19 OR S20 889,216 

S20 TI ( (barrier* or obstacle* or challeng*) ) OR AB ( (barrier* or obstacle* or challeng*) ) OR TI 

( (facilitat* or enabl* or opportunit* or influence* or motivat*) ) OR AB ( (facilitat* or enabl* 

or opportunit* or influence* or motivat*) ) OR TI ( (implement* or uptake or utilis* or utiliz* 

or adopt*) ) OR AB ( (implement* or uptake or utilis* or utiliz* or adopt*) ) OR TI ( (attitud* 

or perception* or perspective* or view* or opinion* or expectatio*? or fear*) ) OR AB ( 

(attitud* or perception* or perspective* or view* or opinion* or expectatio*? or fear*) ) OR TI 

( (knowledge or understand* or comprehen* or aware* or communicat*) ) OR AB ( (knowledge 

or understand* or comprehen* or aware* or communicat*) ) 

854,092 

S19 (MH "Program Implementation") 16,210 

S18 (MH "Guideline Adherence") 6,099 

S17 (MH "Practice Patterns") OR (MH "Attitude of Health Personnel+") 64,507 

S16 S10 OR S11 OR S12 OR S13 OR S14 OR S15 335,836 

S15 TI ( ((community N3 (service* or worker* or volunteer* or aide* or assistant*)) ) OR AB ( 

(community N3 (service* or worker* or volunteer* or aide* or assistant*)) ) OR TI ( ((health 

N3 (service* or worker* or volunteer* or aide* or assistant*)) ) OR AB ( ((health N3 (service* 

or worker* or volunteer* or aide* or assistant*)) ) 

66,822 

S14 (MH "Community Health Services") OR (MH "Community Health Workers") 15,016 

S13 TI ( (ambulatory N3 (care or setting* or facilit* or ward* or department* or service*)) ) OR AB 

( (ambulatory N3 (care or setting* or facilit* or ward* or department* or service*)) ) OR TI ( 

(((general or family) N2 (practi* or doctor*)) or physician*) ) OR AB ( (((general or family) N2 

(practi* or doctor*)) or physician*) ) OR TI ( ("primary care" or "primary health care" or 

"primary healthcare") ) OR AB ( ("primary care" or "primary health care" or "primary 

healthcare") ) OR TI ( ("after hour*" or afterhour* or "out of hour*" or ooh) ) OR AB ( ("after 

hour*" or afterhour* or "out of hour*" or ooh) ) OR TI ( clinic OR clinics OR visit OR visits ) 

OR AB ( clinic OR clinics OR visit OR visits ) OR TI ( ((health* or medical) N2 (center* or 

centre*)) ) OR AB ( ((health* or medical) N2 (center* or centre*)) ) 

223,435 

S12 (MH "Primary Health Care") OR (MH "Office Visits") 40,307 

S11 (MH "Family Practice") OR (MH "Physicians") OR (MH "Physicians, Family") 59,056 

S10 (MH "Ambulatory Care") OR (MH "Ambulatory Care Facilities") 10,921 

S9 S5 OR S6 OR S7 OR S8 76,241 

S8 TI ( (risk* N3 (scor* or algorithm* or table* or model* or strateg* or engine* or tool* or index 

or indices or chart*)) ) OR TI ( (risk* N3 (scor* or algorithm* or table* or model* or strateg* 

or engine* or tool* or index or indices or chart*))(risk* N3 (assess* or estimat* or calculat* or 

reduc* or stratif*)) ) OR AB ( (risk* N3 (scor* or algorithm* or table* or model* or strateg* or 

engine* or tool* or index or indices or chart*)) ) OR AB ( (risk* N3 (assess* or estimat* or 

calculat* or reduc* or stratif*)) ) 

62,214 

S7 (MH "Risk Management/MT/ST/UT") OR (MH "Risk Assessment/MT/ST/UT") 5,545 
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S6 (MM "Risk Assessment") 11,597 

S5 (MM "Risk Management") 5,657 

S4 S1 OR S2 OR S3 37,982 

S3 TI (((cardiovavascular or cardio-vascular or heart or vascular) N1 (risk* or disease* or health)) 

or cvd) 

12,823 

S2 (MH "Cardiovascular Diseases/PC") OR (MH "Heart Diseases/PC") OR (MH "Vascular 

Diseases/PC") 

10,903 

S1 (MM "Cardiovascular Diseases") OR (MM "Heart Diseases") OR (MM "Vascular Diseases") 24,538 

 

Web of Science 

# 5 289 #4 AND #3 AND #2 AND #1 

# 4 11,867,108 TOPIC: ((barrier* or obstacle* or challeng*)) OR TOPIC: ((facilitat* or enabl* or 

opportunit* or influence* or motivat*)) OR TOPIC: ((implement* or uptake or utilis* or 

utiliz* or adopt*)) OR TOPIC: ((attitud* or perception* or perspective* or view* or opinion* 

or expectatio*? or fear*)) OR TOPIC: ((knowledge or understand* or comprehen* or aware* 

or communicat*)) 

# 3 921,764 TOPIC: ((ambulatory NEAR/3 (care or setting* or facilit* or ward* or department* or 

service*))) OR TOPIC: ((((general or family) NEAR/2 (practi* or doctor*)) or physician*)) 

OR TOPIC: (("primary care" or "primary health care" or "primary healthcare")) OR TOPIC: 

(("after hour*" or afterhour* or "out of hour*" or ooh)) OR TOPIC: (clinic OR clinics OR 

visit OR visits) OR TOPIC: (((health* or medical) NEAR/2 (center* or centre*))) OR 

TOPIC: ((community NEAR/3 (service* or worker* or volunteer* or aide* or aessistant*))) 

OR TOPIC: ((health NEAR/2 (service* or worker* or volunteer* or aide* or assistant*))) 

# 2 116,169 TOPIC: ((risk* NEAR/3 (scor* or algorithm* or table* or model* or strateg* or engine* or 

tool* or index or indices or chart*))) OR TOPIC: ((risk* NEAR/3 (scor* or algorithm* or 

table* or model* or strateg* or engine* or tool* or index or indices or chart*))) 

# 1 134,774 TS=((((cardiovavascular or cardio-vascular or heart or vascular) N (risk* or disease* or 

health)) or cvd)) 

 

 

 

 

 

http://apps.webofknowledge.com/summary.do?product=WOS&doc=1&qid=12&SID=E1FG8cKEIITJdtyTomF&search_mode=CombineSearches&update_back2search_link_param=yes
http://apps.webofknowledge.com/summary.do?product=WOS&doc=1&qid=9&SID=E1FG8cKEIITJdtyTomF&search_mode=GeneralSearch&update_back2search_link_param=yes
http://apps.webofknowledge.com/summary.do?product=WOS&doc=1&qid=8&SID=E1FG8cKEIITJdtyTomF&search_mode=GeneralSearch&update_back2search_link_param=yes
http://apps.webofknowledge.com/summary.do?product=WOS&doc=1&qid=7&SID=E1FG8cKEIITJdtyTomF&search_mode=GeneralSearch&update_back2search_link_param=yes
http://apps.webofknowledge.com/summary.do?product=WOS&doc=1&qid=11&SID=E1FG8cKEIITJdtyTomF&search_mode=AdvancedSearch&update_back2search_link_param=yes
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Cochrane 

ID Search - 

#1 MeSH descriptor: [Cardiovascular Diseases] this term only 

#2 MeSH descriptor: [Heart Diseases] this term only 

#3 MeSH descriptor: [Vascular Diseases] this term only 

#4 (((cardiovavascular or cardio-vascular or heart or vascular) near/2 (risk* or disease* or health)) or 

cvd):ti,ab,kw  (Word variations have been searched) 

#5 #1 or #2 or #3 or #4  

#6 MeSH descriptor: [Risk Management] this term only 

#7 MeSH descriptor: [Risk Assessment] this term only 

#8 MeSH descriptor: [Primary Prevention] this term only 

#9 (risk* near/3 (scor* or algorithm* or table* or model* or strateg* or engine* or tool* or index or indices 

or chart*)):ti,ab,kw or (risk* near/3 (assess* or estimat* or calculat* or reduc* or stratif*)):ti,ab,kw  

(Word variations have been searched) 

#10 #6 or #7 or #8 or #9  

#11 MeSH descriptor: [Ambulatory Care] this term only 

#12 MeSH descriptor: [Ambulatory Care Facilities] explode all trees 

#13 MeSH descriptor: [General Practice] explode all trees 

#14 MeSH descriptor: [General Practitioners] explode all trees 

#15 MeSH descriptor: [Physicians, Family] explode all trees 

#16 MeSH descriptor: [Physicians] this term only 

#17 MeSH descriptor: [Physicians, Primary Care] explode all trees 

#18 MeSH descriptor: [Office Visits] this term only 

#19 (ambulatory near/3 (care or setting* or facilit* or ward* or department* or service*)):ti,ab,kw or 

(((general or family) near/2 (practi* or doctor*)) or physician*):ti,ab,kw or ("primary care" or "primary 

health care" or "primary healthcare"):ti,ab,kw or ("after hour*" or afterhour* or "out of hour*" or 

ooh):ti,ab,kw or clinic or clinics or visit or visits:ti,ab,kw  (Word variations have been searched) 

#20 MeSH descriptor: [Community Health Services] this term only 

#21 MeSH descriptor: [Community Health Workers] explode all trees 

#22 ((health* or medical) near/2 (center* or centre*)):ti,ab,kw or (community near/3 (service* or worker* 

or volunteer* or aide* or assistant*)):ti,ab,kw or (health near/2 (service* or worker* or volunteer* or 

aide* or assistant*)):ti,ab,kw  (Word variations have been searched) 

#23 #11 or #12 or #13 or #14 or #15 or #16 or #17 or #18 or #19 or #20 or #21 or #22  

#24 MeSH descriptor: [Practice Patterns, Physicians'] explode all trees 
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#25 MeSH descriptor: [Health Knowledge, Attitudes, Practice] explode all trees 

#26 MeSH descriptor: [Attitude of Health Personnel] explode all trees 

#27 MeSH descriptor: [Guideline Adherence] explode all trees 

#28 (barrier* or obstacle* or challeng*):ti,ab,kw or (facilitat* or enabl* or opportunit* or influence* or 

motivat*):ti,ab,kw or (implement* or uptake or utilis* or utiliz* or adopt*):ti,ab,kw or (attitud* or 

perception* or perspective* or view* or opinion* or expectatio*? or fear*):ti,ab,kw or (knowledge or 

understand* or comprehen* or aware* or communicat*):ti,ab,kw  (Word variations have been searched) 

#29 #24 or #25 or #26 or #27 or #28  

#30 #5 and #10 and #23 and #29  
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Appendix 8. Characteristics of excluded studies and reasons for exclusion 

Author and year Country Title Reason for exclusion 

Adang et al., 

2016  

Netherlands Efficiency of the implementation of cardiovascular risk management 

in primary care practices: an observational study 

Wrong intervention 

 

 

 

Ahmed et al., 

2013 

Saudi Arabia Evaluation of risk factors for cardiovascular diseases among Saudi 

diabetics’ patients attending primary health care service 

Wrong outcomes 

Al-Mohtaseb et 

al., 2011 

- What do general practitioners know about total cardiovascular risk 

assessment tool SCORE European Heart Journal 

The full paper was not available  

Banegas et al., 

2011 

Spain Physicians attitudes and frequency of traditional cardiovascular risk 

factors in primary prevention in Spain: Spanish results of the 

EURIKA study 

The full paper was not available 

Bonner et al., 

2014 

Australia I don't believe it, but I'd better do something about it: Patient 

experiences of online heart age risk calculators 

Wrong intervention 

Brotons et al., 

2013 

Spain Implementation of Spanish adaptation of the European guidelines on 

cardiovascular disease prevention in primary care 

Wrong intervention 

Bucki et al., 

2014 

Australia Finding enablers and knowing barriers - Facilitating primary health 

care nurses to implement an absolute CVD risk approach in general 

practice 

The full paper was not available 

Byrne et al., 

2012 

Ireland Preventing cardiovascular disease (CVD): A survey of Irish general 

practitioners’ awareness of risk assessment tools and cardiovascular 

disease prevention guidelines 

The full paper was not 

available/Duplicate to Byrne et al. 2015 

on reading abstract 

Dallongeville et 

al., 2010 

- A survey of physicians' attitudes toward the control of cardiovascular 

risk factors. The eurika study 

The full paper was not available 

Dallongeville et 

al., 2010 

France Physicians’ attitudes and frequency of traditional cardiovascular risk 

factors in primary prevention in France. The EURIKA study 

The full paper was not available 

Delpech et al., 

2016 

France Primary prevention of cardiovascular disease: More patient gender-

based differences in risk evaluation among male general practitioners  

Wrong outcomes 

Du et al., 2010 - Identifying barriers toward implementing absolute cardiovascular risk 

assessment tools in primary care setting 

The full paper was not available 
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George et al., 

2016 

India Barriers to cardiovascular disease risk reduction: Does physicians' 

perspective matter? 

Wrong outcomes 

Graham et al., 

2006 

Germany, France, Italy, 

Spain, the UK and 

Poland 

Factors impeding the implementation of cardiovascular prevention 

guidelines: findings from a survey conducted by the European 

Society of Cardiology 

Wrong intervention 

Gupta et al, 

2009 

Australia Cardiovascular risk assessment in Australian general practice Wrong outcomes 

Hobbs et al., 

2010 

Europe Barriers to cardiovascular disease risk scoring and primary prevention 

in Europe 

Wrong study design 

Khambatta et 

al., 2010 

U.S. A Recognition of cardiovascular risk factors and implementation of 

primary prevention interventions with utilization of an on-line form 

The full paper was not available 

Muylder et al., 

2004 

Belgium Obstacles to cardiovascular prevention in general practice  Wrong outcomes 

Manfrini et al., 

2007 

Italy Barriers to clinical risk scores adoption Wrong study design 

Matangi et al., 

2013 

Canada Awareness and use of cardiovascular risk scores by family physicians 

in south-eastern Ontario 

Wrong outcomes 

Matangi et al., 

2013 

Canada Knowledge and implementation of cardiovascular risk scores by 

family physicians 

The full paper was not available 

McKillop et al., 

2010 

New Zealand Barriers and Enablers to implementation of a New Zealand-wide 

guideline for assessment and management of cardiovascular risk in 

primary health care: A template analysis 

Wrong intervention 

Mendis et al., 

2004 

Nigeria Barriers to management of cardiovascular risk in a low-resource 

setting using hypertension as an entry point 

Wrong outcomes 

Miserez et al., 

2011 

Switzerland A survey of physician's attitudes towards the control of 

cardiovascular risk factors. Swiss results of the EURIKA study 

The full paper was not available 

Mohtaseb et al., 

2013 

- Total cardiovascular risk assessment: What do doctors know about? The full paper was not available 

Murray et al., 

2013  

Canada Knowledge and implementation of cardiovascular risk scores by 

family physicians in southeastern Ontario 

The full paper was not available 
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Appendix 9. Characteristics of included studies 

Author and year Country GNI 

Classification 

Study design Participant characteristics  Type of cardiovascular assessment tool Outcomes measured 

Quantitative studies 

Abaci et al. 2010 Turkey Upper Middle 

Income 

Cross-sectional study Doctors ESC SCORE, Framingham, Modified 

Framingham, ESC Hypertension 

Characteristics of the patients and distribution of risk factors, distribution 

of the guidelines used to manage the cardiovascular risk, reasons for not 

using any guidelines, use of scoring methods for the calculation of 

cardiovascular risk and reasons for not using scoring methods. 

 

Bonnevie et al. 2005 Denmark High Income Survey General Practitioners Computerised program (PRECARD) that 

uses the Copenhagen Risk Score 

Characteristics of PRECARD users or non-users, how often the program 

was used with different kinds of patients, the effect of the program on the 

patients according to general practitioners, reasons for no longer using 

the program in non-users. 

Byrne et al. 2015 Ireland High Income Cross-sectional study General Practitioners SCORE system Demographic characteristics, awareness and use of risk assessment tools 

and CVD prevention guidelines among Irish GP cohort, barriers to the 

use of RA tools, barriers to the implementation of CVD prevention 

guidelines, barriers to optimal management of CVD risk 

Eichler et al. 2007 Switzerland High Income Survey General Practitioners PROCAM-score, EU-SCORE, 

Framingham score, AGLA score 

(PROCAM-derived Swiss risk score), 

New Zealand Guidelines  

Frequency of specific obstacles for application of cardiovascular 

prediction rules among physicians 

Dallongeville et al. 

2012 

Austria, 

Belgium, 

France, 

Germany, 

Greece, 

Norway, 

Russia, Spain, 

High Income Survey Physicians SCORE system, risk assessment tables 

contained in the ESC/ESH Guidelines for 

the Management of Arterial 

Hypertension, risk assessment systems 

based on the Framingham study, locally 

calibrated Framingham study based 

equations 

Characteristics of participating physicians, reasons for not using clinical 

guidelines among non-users, proportion of physicians using clinical 

guidelines for CVD prevention, use of global CVD risk factor 

assessment tools, proportion of physicians using global CVD risk 

assessment tools, limitation of risk assessment tools, communication 

strategies usually used for the management of behavioural risk factors 

and barriers to CVD prevention 
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Sweden, 

Switzerland, 

Turkey and the 

UK 

Elisaf et al. 2014 Greece High Income Cross-sectional study Physicians ESC SCORE, Framingham, ESC & ESH 

Hypertension 2007 

Characteristics of the physicians, patients and distribution of risk factors, 

distribution of the guidelines used to manage the cardiovascular risk, 

reasons for not using any guidelines, use of scoring methods for the 

calculation of cardiovascular risks,  reasons for not using scoring 

methods, limitations of risk assessment tools, barriers to CVD primary 

prevention, achievement of goals among patients treated for the main 

risk factors in Greece, residual cardiovascular risk in patients achieving 

treatment goals. 

Elustondo et al. 

2013 

Spain High Income Descriptive transversal 

study/cross-sectional 

study 

Doctors Tables; Framingham, ATP III, 

REGICOR, SCORE 

Demographic data, professional circumstances (number of years working 

in primary care, postgraduate titles, workload), doctors’ opinion on the 

cardiovascular risk tables, the use of these tables in daily clinical practice 

and main barriers when using them. 

Imms et al. 2010 Australia High Income Survey General Practitioners New Zealand Absolute Risk Calculator, 

Absolute Risk, Joint British Coronary 

Risk Prediction Chart 2 

General practitioners’ demographics, knowledge, cardiovascular risk 

calculator use, cardiovascular risk factor importance, instrument 

validation 

Schmieder et al. 

2012 

Germany High Income Comparative cross-

sectional study 

Physicians ESC CVD prevention, ESC/ESH 

hypertension, ATP III, JNC VII, Local - 

ESC score, ESC/ESH hypertension, 

Framingham study, Framingham 

localised* 

Physicians’ attitudes toward risk factor control, patient characteristics 

and degree of risk factor control, perspectives to improve care 

Shillinglaw et al. 

2012 

U.S.A High Income Cross-sectional web-

based survey 

Physicians Paper charts, web-based, non-web-based 

computer program, program on a 

personal assistant 

Demographics, awareness and use of tools to calculate global CHD risk, 

physicians who use global CHD risk assessment, reasons for not using 

global CHD risk assessment. 

Sposito et al. 2009 Brazil, U.S.A, 

Greece, Chile, 

Venezuela, 

Portugal, The 

Netherlands, 

Central 

Upper Middle 

Income, High, 

Lower Middle 

Income 

Cross-sectional study Physicians FRS, Heart Score, PROCAM, JBS score Respondent characteristics, physicians’ presumption of CVD risk, 

regular use of CVD risk scores, reasons for non-use of CVD risk scores, 

indication for lipid-lowering therapy,  
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America 

(Costa Rica, 

Panama, El 

Salvador and 

Guatemala) 

Tawfik et al. 2015 Egypt Lower Middle 

Income 

Cross-sectional study Physicians The WHO CVR score, Framingham, 

British risk score. 

Demographics, awareness and use of the cardiovascular risk scoring 

tools, type of tools used, barriers to use, cardiovascular risk factors.  

Qualitative studies 

Bonner et al 2013 Australia High Income Qualitative; semi-

structured interviews; 

framework analysis  

General Practitioners Unclear Use of different cardiovascular risk assessment strategies 

Doolan-Noble et al 

2010 

New Zealand High income Qualitative; focus group 

discussions; thematic 

analysis  

GPs and Practice Nurses Predict, EDGE The patient, primary health care providers, the general practice, the 

health care system 

Liew et al 2013 United 

Kingdom 

High Income Qualitative; face to face 

interviews; thematic 

analysis 

General Practitioners Framingham, QRISK What do practitioners say the risk scores predict? Do practitioners use 

risk scores in patients already on treatment?  How do practitioners take 

account of treatment? How do practitioners choose which score to use? 

Do practitioners think score accuracy matters? 

Torley et al. 2005 Australia High Income Qualitative; focus group 

discussions; thematic 

analysis 

General Practitioners New Zealand risk score, Medical 

Director, Joint British Coronary Risk 

Prediction Charts. 

Respondent demographics, current methods of cardiovascular risk 

assessment, current use risk of assessment tools, problems with 

cardiovascular risk assessment tools, absolute vs relative risk 

Vaidya et al. 2004 Australia High Income Qualitative, semi-

structured interviews; 

thematic analysis 

General Practitioners, 

patients 

Absolute cardiovascular risk assessment 

- unclear about the exact tools 

Risk communication, factors promoting/preventing change over 12 

months in patients and physicians, factors influencing the maintenance of 

use in General Practitioners, impact on management after 12 months 

Van Steenkiste et al. 

2004 

The 

Netherlands 

High Income Qualitative; semi-

structured in-depth 

interviews; thematic 

analysis 

General Practitioners Risk tables Demographics, barriers relating to the guideline-Risk table as an 

instrument, barriers relating to the guideline/content of the risk table 

(recommendations), attitude, routines, knowledge, skills, society, 

medical profession, practice organisation. 

Van Steenkiste et al. 

2004 

The 

Netherlands 

High Income Qualitative; semi-

structured in-depth 

interviews; thematic 

analysis 

Patients Risk tables Demographics, barriers related to patients’ ideas about cardiovascular 

disease and risk factors, barriers related to patients’ risk perception 

(fears), expectations for information and treatment 
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Wan et al 2008 Australia High Income Qualitative; focus group 

discussions and 

interviews; thematic 

analysis 

GPs, patients and key 

informants 

New Zealand CVAR electronic and 

paper-based calculators 

Demographic information, conducting a cardiovascular risk assessment 

in a General Practitioners’ consultation, patient self-assessment, shared 

approach in CVAR assessment and management 

Wan et al 2008 Australia High Income Qualitative; focus group 

discussions; thematic 

analysis 

GPs and patients New Zealand CVAR electronic and 

paper-based calculators 

Demographics, patient age, risk factors and wellbeing, pre-existing GP-

patient relationship, patient awareness and motivation, initiation of 

consultation for CVAR assessment 

Mixed methods studies 

Collins et al. 2017 Jordan Lower Middle 

Income 

Mixed methods; 

quantitative (descriptive) 

and qualitative (one on 

one, face to face, semi-

structured interviews; 

thematic analysis) strands 

of equal priority, 

integrated during data 

collection and 

interpretation 

Doctors, nurses, health 

promoters, pharmacists, and 

managers 

WHO/ISH CVD risk chart Quantitative: the WHO/ISH CVD risk distribution of the included 

population, lipid-lowering treatment prescribing patterns based on 

calculated CVD risk category, agreement between documented and 

calculated WHO/ISH CVD risk scores and agreement between 

documented and calculated WHO/ISH CVD after aggregating by the 

clinically significant threshold of WHO/ISH risk of 20%, where 

individuals with a history of CVD are categorised as high risk. 

 

Qualitative: summary of qualitative findings with example quotations. 

Ferrante et al. 2013 Argentina Upper Middle 

Income 

Mixed methods; 

qualitative (in-depth 

interviews following a 

grounded theory 

framework) and a cross-

sectional before and after 

analysis study 

Physicians, nurses, social 

workers, primary health care 

area coordinators/managers, 

county secretaries of health 

WHO/ISH Barriers to preventing cardiovascular disease and implementing clinical 

practice guidelines in primary care, the impact of implementing a 

tailored enactment of the adapted WHO guidelines to prevent 

cardiovascular diseases. 

Kirby et al. 2009 United 

Kingdom 

High Income Mixed methods; survey 

and qualitative study 

(focus group discussions 

and semi-structured 

interviews; thematic 

analysis) 

GPs, practice nurses, nurse 

practitioners and patients 

JBS 2 paper charts and calculator Use of Joint British Societies 2 paper risk charts and electronic 

cardiovascular risk assessment calculator, reasons for discontinuing use 

of the electronic calculator and factors that would have facilitated the use 

of it, patients' understanding of the use of cardiovascular risk tools. 
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Oriol-Zerbe et al. 

2007 

Germany High Income Mixed methods; 

quantitative (descriptive 

cross-sectional study) 

and qualitative (semi-

structured interviews; 

thematic analysis) 

Physicians US guideline (NCEP III) – Framingham 

Risk Score, European guideline for risk 

scoring 

Calculation of coronary risk, Summary of comparison between 

guidelines/risk, use of risk-calculator charts and guidelines for primary 

prevention, Barriers for prescribing lipid-lowering therapy in primary 

prevention, tabulations and prescribing by GPs, In what case was the 

diagnosis of hyperlipidemia given to the patient? Reasons for 

prescribing/not prescribing. 
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Appendix 10. Appraisal of quality for the included studies 

i) Quantitative studies 

Author  Abaci 

 2012 

Bonnevie 

2004 

Byrne 

2015 

Dallongeville 

2011 

Eichler 

2007 

Elisaf 

2014 

Elustondo 

2013 

Imms 

2010 

Schmieder 

2012 

Shillinglaw 

2012 

Sposito  

2009 

Tawfik 

2015 

Were the aims/objectives of the 

study clear? 

yes yes yes yes yes yes yes yes yes yes yes yes 

Was the study design 

appropriate for the stated 

aim? 

yes yes yes yes yes yes yes yes yes yes yes yes 

Was the reference population 

clearly defined? Is it clear 

whom the research was about? 

yes yes yes yes yes yes yes yes yes yes yes yes 

Was the sample frame taken 

from an appropriate 

population base so that it 

closely represented the 

reference population under 

investigation? 

yes yes yes yes yes yes yes yes yes yes yes yes 

Was the selection process 

likely to select 

subjects/participants that were 

representative of the 

target/reference population 

under investigation? 

yes yes yes yes yes yes yes yes yes yes yes yes 

Were measures undertaken to 

address and categorise non-

responders? 

no no no no no no no yes no no no no 

Were the risk factor and 

outcome variables measured 

appropriate to the aims of the 

study? 

yes yes yes yes yes yes yes yes yes yes yes yes 

Were the risk factor and 

outcome variables measured 

correctly using 

instruments/measurements 

that had been trialled, piloted 

or published previously? 

no yes yes do not know yes yes yes yes do not 

know 

yes do not 

know 

yes 
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Is it clear what was used to 

determine statistical 

significance and/or precision 

estimates? (e.g. p-values, 

confidence intervals) 

yes yes yes yes yes yes yes yes yes yes yes yes 

Were the methods (including 

the statistical methods) 

sufficiently described to enable 

them to be repeated? 

yes no yes yes yes yes yes yes yes yes yes yes 

Were the basic data 

adequately described? 

yes yes yes yes yes yes yes yes yes yes yes yes 

Does the response rate raise 

concerns about non-response 

bias?** 

do not 

know 

yes yes yes yes yes yes yes yes yes do not 

know 

no 

If appropriate, was 

information about non-

responders described? 

no no no no no no no no no no no no 

Were the results internally 

consistent? 

yes no yes yes yes yes no yes yes yes yes yes 

Were the limitations of the 

study discussed? 

no yes yes yes yes no yes yes yes yes yes no 

Were there any funding 

sources or conflicts of interest 

that may affect the authors' 

interpretation of the results?** 

no no no yes no yes do not 

know 

no yes no no do not 

know 

Was ethical approval or 

consent of participants 

attained? 

yes do not 

know 

yes yes do not 

know 

do not 

know 

do not 

know 

yes yes yes do not 

know 

do not 

know 

 

ii) Qualitative studies 

Author   Bonner 2013  Doolan-

Noble 2010  

Liew 2013  Torley 2005  Vaidya 2012  Van 

Steenkiste 

2004  

Van 

Steenkiste 

2004  

Wan 2008  Wan 2010  

Is a qualitative approach 

appropriate?  

yes  yes  yes  yes  yes  yes  yes  yes  yes  
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Is the study clear in what 

it seeks to do?  

yes  yes  yes  yes  yes  yes  yes  yes  yes  

How defensible/rigorous is 

the research 

design/methodology?  

defensible  defensible  defensible  defensible  defensible  defensible  defensible  defensible  defensible  

How well was the data 

collection carried out?  

appropriately  appropriately  appropriately  appropriately  appropriately  appropriately  appropriately  appropriately  appropriately  

Is the role of the 

researcher clearly 

described?  

clearly 

described  

clearly 

described  

clearly 

described  

unclear  clearly 

described  

clearly 

described  

clearly 

described  

clearly 

described  

clearly 

described  

Is the context clearly 

described?  

clearly 

described  

clearly 

described  

clearly 

described  

clearly 

described  

clearly 

described  

clearly 

described  

clearly 

described  

clearly 

described  

clearly 

described  

Were the methods 

reliable?  

yes  yes  yes  yes  yes  yes  yes  yes  yes  

Is the data analysis 

sufficiently rigorous?  

yes  yes  yes  yes  yes  yes  yes  yes  yes  

Is the data 'rich'?  yes  yes  yes  yes  yes  yes  yes  yes  yes  

Is the analysis reliable?  yes  yes  yes  yes  yes  yes  yes  yes  yes  

Are the findings 

convincing?  

yes  yes  yes  yes  yes  yes  yes  yes  yes  

Are the findings relevant 

to the aims of the study?  

yes  yes  yes  yes  yes  yes  yes  yes  yes  

Conclusions? Is there 

adequate discussion of any 

limitations encountered?  

yes  yes  yes  yes  yes  yes  yes  yes  yes  

How clear and coherent is 

the reporting of ethics?  

appropriate  appropriate  appropriate  inappropriate  appropriate  appropriate  appropriate  appropriate  appropriate  

Is the study relevant?  yes  yes  yes  yes  yes  yes  yes  yes  yes  
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How well was the study 

conducted? ++, + or -  

++  ++  ++  +  ++  ++  ++  ++  ++  

 

iii) Mixed methods studies 

Author   Collins 2017  Ferrante 2013  Kirby 2009  Oriol-Zerbe 2007  

Are there clear qualitative and 

quantitative research questions (or 

objectives*), or a clear mixed 

methods question (or objective*)?  

yes  yes  yes  yes  

Do the collected data address the 

research question (objective)?  

yes  yes  yes  yes  

Are the sources of qualitative data 

(archives, documents, informants, 

observations) relevant to address the 

research question (objective)?  

yes  yes  yes  yes  

Is the process for analyzing 

qualitative data relevant to address 

the research question (objective)?  

yes  yes  yes  yes  

Is appropriate consideration given to 

how findings relate to the context, 

e.g., the setting, in which the data 

were collected?   

yes  yes  yes  yes  

Is appropriate consideration given to 

how findings relate to researchers’ 

influence, e.g., through their 

interactions with participants?   

yes  yes  no  no  

Are participants (organizations) 

recruited in a way that minimizes 

selection bias?   

yes  yes  no  no  
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Is the sampling strategy relevant to 

address the quantitative research 

question (quantitative aspect of the 

mixed methods question)?    

yes  yes  yes  yes  

Is the sample representative of the 

population understudy?   

yes  yes  yes  yes  

Are measurements appropriate 

(clear origin, or validity known, or 

standard instrument)?   

yes  yes  can’t tell  can’t tell  

 Is there an acceptable response rate 

(60% or above)?   

n/a  n/a  yes  no  

Is the mixed methods research design 

relevant to address the qualitative 

and quantitative research questions 

(or objectives), or the qualitative and 

quantitative aspects of the mixed 

methods question (or objective)?   

yes  yes  yes  yes  

Is the integration of qualitative and 

quantitative data (or results) relevant 

to address the research 

question(objective)? 

yes yes yes yes 

Is appropriate consideration given to 

the limitations associated with this 

integration, e.g., the divergence of 

qualitative and quantitative data (or 

results*) in a triangulation design?   

yes  yes  yes  yes  

Overall scoring metrics  100% (****) 100% (****) 75%(***) 75%(***) 
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Appendix 11. Summary of facilitators and barriers as coded using 

the Consolidated Framework of Implementation Research 

CFIR Domains 

(definition and 

constructs) 

Facilitators Barriers 

Intervention 

characteristics - 

Key attributes of 

an intervention 

 

Intervention 

source, evidence 

strength & 

quality, relative 

advantage, 

adaptability, 

trialability, 

complexity, 

design quality & 

packaging and 

cost 

Based on the latest scientific evidence - 

(113,115,143) 

‘I kind of assumed that, maybe naively, 

that the data is updated ... I wouldn’t 

pretend to understand … I think 

intuitively it makes sense that the older 

data is probably going to be more useful 

but I don’t know.’  – GP (115) 

Perceived to predict CVD risk 

accurately and include the main risk 

factors for cardiovascular disease – 

(113) 

 

Evidence that the tools better 

therapeutic decisions - 

(113,124,126,129,131,138–140) 

‘It depends on the level of risk. If the 

risk is rela-  

tively low you would give advice that’s 

relevant to that aspect of risk, and if the 

risk is high you then you obviously have 

to think of what things to put in place 

immediately, down the track, follow up 

(GP group 1).’’ - (121) 

 

Evidence that the tools improve patient 

care - (313,314) 

‘I think the strength of the absolute risk 

concept  

is that it improves the targeting of 

certain interventions, so that you have a 

greater accuracy when you’re 

prescribing things like Statins but also a 

greater accuracy and confidence when 

you prescribe just behavioural measures 

like diet and exercise… (KI 6).’’ - (121) 

 

Evidence that the tools reduce CVD risk 

adequately - (123) 

 

Perceived as beneficial - (124,313) 

“I think I’m using it with most of 

patients because the score gives you a 

clear idea about the risk and how to 

react so I depend on it a lot.”– Doctor B 

(124) 

 

Helps understand CVD risk - 

(113,116,117,123,124,128,134,140) 

“So we are just, I mean showing 

indication that you are in the green area, 

[...] so you don’t need to take aspirin 

because you might have side effects 

more than the benefits from aspirin and 

actually a lot of them they are convinced 

[...]. So it is very helpful and it is 

convincing.”– Doctor E (124) 

 

Distrust of their predictive ability -

(108,113,114) 

GP8: ‘So you take your population at year 

zero, you follow them all through but you 

don’t actually know who’s been treated. Oh 

gosh, yes, so that actually brings huge 

inaccuracy into the risk scores then.’ - (134) 

 

Perceived interference by other stakeholders - 

(114) 

 

Lack of consensus on the use of the tools - 

(113,119) 

“I’ve seen three changes in long-term 

condition strategies, at a government level. 

And there is no consistency going down the 

line about how we should work within those 

strategies…” (F2) - (119) 

 

Perceived lack of prediction accuracy resulting 

to overestimation or underestimation- 

(106,108,110,126,134) 

GP3: ‘It’s obvious when you think about it, 

that there’s an issue about how treatment is 

going to change outcomes. And that’ll 

interfere with prediction.’ - (134) 

Tools do not consider some important risk 

factors - (106,110,114,126,129) 

‘The calculator of course doesn’t include 

certain factors . . . if someone does do a lot of 

exercise I would . . . think their risk is 

probably lower’  (ID16, male, 9 years’ 

experience) - (129) 

 

Tools focus too much on risk - (117) 

 

Tools do not consider the complexity of the 

patient - (108,114,116,117) 

‘We actually know the patient quite well and 

their background and their habits now so it’s 

easier for us to make an overall assessment. 

(ID6,  

female, 19  

years’ experience)’ - (129) 

 

Tools lead to over treatment or under 

treatment - (108,113,114) 

 

Tools are rapidly outdated - (116,315,316) 

“At this health center we don’t have  

enough time to keep us up to date with new 

evidence of guidelines.” [attending family 

physician] - (316) 

Tools are perceived to not have any beneficial 

use -  (106,110,126,313,317) 

 

Tools are perceived as less superior to clinical 

judgement - (113,116,142,143) 
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Helps to motivate patients - 

(117,128,129,140) 

“I actually do use the risk calculator to 

give them a percentage . . . I use the 

calculator for, as a bit of grounding for 

me but also as a way of motivating a 

patient” (ID16, male, 9 years’ 

experience) - (129) 

 

Helps improve follow up - (117) 

 

Helps in educating patients - (126,136) 

...I’ve got one program where you can  

show the patient how the risk changes as 

you run the blood pressure down, or 

change the cholesterol. It’s quite a 

powerful tool...’ - (136) 

 

Tools are a checklist to avoid missing 

something - (116,128,129) 

Before, I probably would not have 

instituted treatment, because their blood 

pressure wasn’t that high and their lipids 

weren’t that bad. But now when you see 

the risk score, it has probably made you 

think I’d better start treatment. – GP - 

(128) 

Tools increased compliance to advice 

given to patients in consultations - (123) 

 

The use of the tools was perceived as 

feasible in daily practice - (113) 

 

The tools are easy to use - 

(123,128,134) 

It is not difficult to use, doesn’t take a 

long time. They can see it in front of 

them. They like it even more because it 

is on the computer. – GPs - (128) 

 

Tools are easily understood by patients - 

(128) 

You know, to me 11, 12 percent. I 

would assume that anybody with no 

heart problems would have that sort of 

risk. If it had gone into the 20s and 30s I 

would have been worried. – patient - 

(128) 

 

The use of charts - (126,143,313) 

“I think the doctors who don’t use 

paper-based things, they are quite used 

to [information technology], they are 

using [absolute risk], but for us like I am 

in the middle-aged group, still using 

paper work so it’s a bit of an effort” 

(passive disregard) - (143) 

Use of colours to classify risk - (124) 

“From my experience the colours are 

best for our  

patient from numbers.” – Nurse E - 

(124) 

 

The use of software - (126) 

 

Using a web based application - (313) 

[AR assessment] doesn’t take into account 

your family history, your weight, if you’re 

active or not . . . when you’ve been in this 

game for as many years as I have you like to 

get a big picture.  

(ID22, male, 22 years’ experience) - (143) 

 

Tools are time consuming - 

(106,108,110,113,114,126,139,313,317,318) 

 

Tools prolonged consultations - (117,124) 

‘’So if it’s the first time the patient is coming I 

need to wait for the labs to calculate what the 

percentage is.” – Doctor A - (124) 

Tools lowered the quality of the consultation - 

(117) 

 

Tools do not allow the calculation of risk in 

the elderly - (106,110,126) 

 

The risk duration calculated by the tools are 

too long - (106,110) 

 

Tools interfere with the GPs decision making 

process - (117) 

 

Some of the risk factors required for risk 

prediction are not measured in the practice - 

(108,125) 

“At our primary health care centres, we do not 

have appropriate resources to follow 

cardiovascular guidelines, particularly with 

keeping an information system and performing 

laboratory tests.” [nurse] - (125) 

 

Explaining the results of the tool to patients is 

complicated – (135,136,319) 

The trouble with such a table is that you 

cannot discuss it with patients. Patients are 

generally not familiar with statistics, so for 

nine out of ten of them reading a graph is not 

something they  

Implementing cardiovascular risk tables in 

general practice are used to. Let alone 

interpreting tables with red, yellow and white 

colours. (GP4) - (135) 

 

The prediction rules are unclear - (108,115) 

GP18: ‘If someone’s on blood pressure 

treatment, do you say that treatment of blood 

pressure reduces [the assessed risk] by two 

thirds and therefore you need to modify for the 

third as not being attenuated? It’s all very, 

very grey, isn’t it?’ - (115) 

 

The tool has technical problems - (117) 

 

The tool does not communicate with other 

programs - (117) 
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Use of a program on a PDA or 

smartphone - (136,313) 

 

Having a computer prompt - (123) 

 

 

Incorporating the tool into the GPs 

clinical systems - (123,128) 

We have our own medical program. To 

use something else on top of that is 

quite cumbersome. It’s gotta be 

incorporated otherwise it is very 

unlikely I will ever use it. – GP - (128) 

 

Outer setting – 

includes; 

 

Patients’ needs 

& resources, 

cosmopolitanism, 

peer pressure 

and external 

policy & 

incentives 

Patients’ demand for risk assessment - 

(122,135,136) 

‘…But if I decide not to test them, it just 

means you spend 10 minutes explaining 

why it’s not necessary. Three months 

later they turn up at your office and say 

they want it anyway. That annoys me, 

especially since I’ve spent an extra 10 

minutes on them. I’ve given up fighting 

it. (GP8)’ - (133) 

 

If I want to know, I feel it’s my right to 

know - (127) 

 

Patients’ perception of cardiovascular 

risk assessment as essential - (122) 

‘A media campaign would make it 

easier for us, because to start with some 

of the patients may consider this is just a 

way of us getting more business out of 

them, and that would make it not 

valuable for them, but when they come 

and ask for it because they’ve seen it in 

the media they make a lot of value and 

they will be more motivated and more 

committed... (GP FG3) ‘ -(122) 

 

Patients’ relationship with the GP - 

(122) 

‘If they’re just a floating patient coming 

to see you for a cough or cold or 

whatever it is, they probably have a 

regular doctor to go back to and follow 

through, but if you have some problems 

with your regular doctor, I’ll find some 

time to go through it with you at least 

then you can get their confidence and 

show them a reason...it depends how 

you approach them. (GP FG1)’ - (122) 

 

The feeling that the society has the right 

through approved guidelines and tools - 

(116) 

 

Patients focus on a single risk factor not the 

total risk - (140) 

 

Patients do not want to know their 

cardiovascular risk - (108,114,124,320) 

“We tell them that I like to add statin a new 

medication that’s called statin, it’s for 

cholesterol. And they usually react”, “I don’t 

have any cholesterol and no I don’t have any 

problems with my cholesterol,” or “something 

like that.”– Doctor A - (124) 

 

I think that is wrong; you go there for some 

other disease and they still challenge you 

about your smoking. If I’m told to stop 

smoking they should also provide me with the 

means to quit. – patient - (320) 

 

Patients may not afford some of the 

investigations required by the tool - (114) 

 

Patients’ personal circumstances and 

experiences - (119,124,128) 

“Some patients gradually decrease their 

cigarettes, but suddenly when they come”“I 

increased my consumption.”“Why?”“Because 

my brother left away in Syria, because my son 

died, because I need more money.”– Nurse B - 

(124) 

 

Patients health priorities as perceived by them 

or by the clinicians - (119,121,125) 

“Patients usually prioritize urgent health 

problems and not prevention actions. We have 

to respond to this demand.” [decision maker] - 

(125) 

“So as a doctor my first priority is actually to 

treat the illness… and when I’m treating 

illness, my first priority is to treat the most 

urgent illness first.” (F3) - (119) 

 

Patients’ perceptions and understanding of 

cardiovascular risk - (121,129,133) 
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The focus of funding by external 

organisations – (119) 

“…if I am blunt about it, guided by 

where we get our funding from. Care 

Plus gives us funding. Diabetic Project 

gives us funding. Immunisation gives us 

funding.” (F3) - (119) 

 

Available supportive care 

pathways/programs and their longevity - 

(119) 

“There’s a really good pathway that was 

set up when, before we started this, 

which was, you know, the free GP 

visit… the dietician visit, the Green 

Prescription. And it’s really good.” (F2) 

- (119) 

“Short-term contracts to run pilots, 

which just as you are gaining some 

traction the contract runs out, funding 

ceases and the programme falls over.” 

(F1) - (119) 

 

Patients’ access to information - (122) 

‘It’s a lot easier to look after your health 

now, because they have all these 

programs, there is the... Program, 

walking groups, all these places where 

you can get education. (Patient FG3) - 

(122) 

 

 

 

 

 

 

‘As a result, the general public have 

unrealistic ideas about the contribution of 

cholesterol to the absolute cardiovascular risk, 

and the topic is fraught with anxiety. This 

whole cholesterol story is based on people’s 

anxiety. If you’re anxious, get your cholesterol 

level tested. It used to be: get your blood 

pressure tested. It’s all to do with anxiety. It is 

linked to something it shouldn’t be linked to. 

(GP5) - (135) 

 

Patients demand for treatment regardless of 

cardiovascular risk - (124,315) 

‘If my blood pressure is too high, I should be 

given medication, whether I’m in the high-risk 

group or not.’ - (315) 

 

“Yes. Many of our women didn’t want to 

follow diet regimen or DM diet… they want 

medication to lose weight and they ask about 

medication.” // “I told them that it’s not 

useful…but many of them search about them 

and bring and use.”– Nurse E - (124) 

 

Patients’ environment and surroundings - 

(119,124) 

“The environment many of our patients live in 

is not conducive to making lifestyle 

behavioural changes… multiple fast food 

outlets, pavements may not be safe, lack of 

cycle ways etc.” (F1) - (119) 

 

Patients’ perceptions and understanding of 

cardiovascular disease and treatment - 

(124,131,321) 

““If I drink a cup of water plus one tablespoon 

of vinegar, it’s bad on the cholesterol?” This is 

a common question.” // “It’s something 

usually in Facebook.”–  Person A - (124) 

 

“Sometimes they accept the neighbours’ 

opinion more than us.”– Nurse A 

 

The use of these tools may be misused 

externally by health authorities (114) 

 

There are no adequately structured systems in 

the clinic to ensure primary prevention in 

CVD i.e. lack of staff, inadequate budgeting, 

lack of interest by managers and inadequate 

encouragement of doctors - (106,119,126) 

“Ministry talks a lot about prevention of 

illness and disease, but they just don’t fund it. 

It’s expected to happen.” (F2) - (119) 

 

Health system’s priorities - (119,124,316) 

“We are overwhelmed with urgent social and 

health problems and we can’t prioritize 

prevention activities.” [social worker] - (316) 

“Our model of care is based on satisfying the 

demand of patients, mainly acute problems, 

without a focus on chronic condition follow 

up.” [decision maker] - (316) 

 

Conflicting priorities between stakeholders - 

(133) 
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‘’If we’d really do primary prevention, you’d 

have to follow hundreds of people for maybe 

ten or thirty years to prevent one event. And 

you don’t know who it’s going to be, which is 

a big problem because it results in lots of 

tension and disappointment. Let the local 

health authorities take care of that, that’s fine 

with me.’’ (GP10) - (133) 

 

Inner setting - 

The inner setting 

is recognized as 

an active 

interacting facet 

which includes; 

 

Structural 

characteristics, 

networks and 

communications, 

culture, 

implementation 

climate and 

readiness for 

implementation 

A sense of group identification with the 

risk and disease for patients - (124) 

““I think the refugees become more 

relax when they talk together, see same 

cases like”, “I’m not the only one. I 

have cardio or I have DM there’s a lot 

of person like me.” It’s more unique. I 

think it’s more effective than the 

individual session.”– Person A - (124) 

 

Organisation the prevention activities to 

which patients are referred - (119) 

 “…if I sent them to a dietician, or to 

Pacific Health for Quitline or Smokefree 

they don’t go, but if it’s here somehow I 

think it’d be easier.” (F3) - (119) 

 

The availability of the tools during 

consultation - (143) 

I could just never find them [AR charts] 

when I needed them so . . . it’s being 

able to put your  

finger on it when you need it and if it 

was available. I don’t even know if it’s 

available on our computer program. 

(ID1, female, 16 years’ experience) - 

(143) 

 

 

Lack of time to assess for risk associated with 

high workload - (122,316) 

“We have a lot of workload in order to allow 

us to review guidelines for each visit.” [nurse] 

- (316) 

 

I think sometimes they’ve got so many 

patients that and they’ve got so much to do, 

and they look at you, and they, you know? 

They actually don’t test you for some of the 

things that I think they should... it’s been my 

initiative for nearly everything that’s 

wrong...I’ve found that I had to ask for a lot of 

things. (Patient FG2) - (122) 

 

Lack of close collaboration between health 

care workers - (316) 

“We usually don’t work in close collaboration 

with physicians and administrative staff due to 

communication problems due to our work 

overload.” [administrative staff] - (316) 

 

Lack of health information systems - (316) 

“We don’t have information systems in order 

to help us to follow up and manage patients 

with risk factors.” [attending family physician] 

- (316) 

 

Inadequate resources to support risk 

assessment - (106,113,124,126,316,322) 

“At our primary health care centers, we do not 

have appropriate resources to follow 

cardiovascular guidelines, particularly with 

keeping an information system and performing 

laboratory tests.” [nurse] - (316) 

 

The difficulty of communicating preventive 

care and self-management to patients by 

clinicians - (119) 

“The concept of preventive care and ‘self-

management’ is often a difficult one to 

impart.” (F3) - (119) 

 

Practice culture and professional hierarchy - 

(133) 

Specialists have greater influence, in the sense 

that changing the treatment initiated by a 

specialist is very difficult for a GP.  There are 

lots of people who’ve been to see the 

cardiologist for an a-typical angina, who 

didn’t actually have angina, but a transiently 

abnormal lipid spectrum, and who comes back 

with a statin. You just try and reverse that. It’s 

impossible. (GP1) - (133) 

 

The patients’ socio-economic status -(124) 
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“Sometimes our patients are shamed to tell 

you about that. Just you hear”“you must take 

vegetables, fruit just one time a week.”“They 

are still silent, because sometimes they do not 

have anything. That is the problem. It is better, 

I think, in the home visit to give a good picture 

or clear picture”– Nurse F - (124) 

 

Lack of knowledge about the tools - (316) 

“I am not aware of any guide to manage risk 

factors.” [nurse] - (316) 

 

Characteristics of 

individuals - 

Organisations 

are made up of 

individuals. 

Setting and 

intervention 

constructs are 

rooted, 

ultimately, in the 

actions and 

behaviours of 

individuals. 

These include; 

 

Knowledge & 

belief about the 

intervention, 

knowledge & 

belief about the 

disease and risk 

factors, self-

efficacy, 

individual stage 

of change, 

individual 

identification 

with 

organisation and 

other personal 

attributes. 

That the intervention was evidence-

based - (143) 

I’m comfortable to be guided by the 

experts rather than try and invent too 

much on what might be dodgy 

assumptions on my part. (ID31, male, 

30 years’ experience) - (143) 

 

Clinician perception and understanding 

of cardiovascular risk and disease - 

(124,128,136,142,316,322) 

‘Instead of going in hard to the 80 year  

olds... we should be going in for longer 

for the 40 year olds who would not die 

younger’. - (136) 

 

Before, I probably would not have 

instituted treatment, because their blood 

pressure wasn’t that high and their lipids 

weren’t that bad. But now when you see 

the risk score, it has probably made you 

think I’d better start treatment. – GP - 

(128) 

 

Helps understand CVD risk - 

(113,116,117,123,124,128,134,140) 

“So we are just, I mean showing 

indication that you are in the green area, 

[...] so you don’t need to take aspirin 

because you might have side effects 

more than the benefits from aspirin and 

actually a lot of them they are convinced 

[...]. So it is very helpful and it is 

convincing.”– Doctor E (124) 

 

Helps to motivate patients - 

(117,128,129,140) 

“I actually do use the risk calculator to 

give them a percentage . . . I use the 

calculator for, as a bit of grounding for 

me but also as a way of motivating a 

patient” (ID16, male, 9 years’ 

experience) - (129) 

 

Helps improve follow up - (117) 

 

Helps in educating patients - (126,136) 

...I’ve got one program where you can  

show the patient how the risk changes as 

you run the blood pressure down, or 

change the cholesterol. It’s quite a 

powerful tool...’ - (136) 

 

Not knowing how to use the tool - 

(106,107,110,116,124,126,317,324) 

“Yes, they are 90 years old. When I look at 

them”,  

“Okay, we will not do the risk assessment for 

this patient”. Because I don’t know how.”– 

Doctor D - (124) 

“I am not aware of any guide to manage risk 

factors.” [nurse] - (124) 

 

Perception that prevention will not reduce 

total health care costs by clinicians - (108) 

 

Perception that the tools would not reduce 

health care costs - (114) 

 

Defensive medicine - (135) 

‘If you see a cholesterol level of 8 in a 48-

year-old man, your first reaction is a statin. 

But then, if you check the table, it may turn 

out he doesn’t need one. That is a different 

approach. But in the back of your mind you 

still think: what if he gets a heart attack and it 

then turns out he had a cholesterol level of 8 

all the time and nothing was done about it? 

(GP6) - (135) 

 

Suppose he gets a myocardial infarction in the 

future and then they find a cholesterol level of 

8.0. There will always be someone who says: 

‘‘You mean to say he never checked your 

cholesterol?’’ (GP15) - (135) 

 

The prediction rules are unclear - (108,115) 

GP18: ‘If someone’s on blood pressure 

treatment, do you say that treatment of blood 

pressure reduces [the assessed risk] by two 

thirds and therefore you need to modify for the 

third as not being attenuated? It’s all very, 

very grey, isn’t it?’ - (115) 

 

Clinician perceptive of cardiovascular risk and 

disease -(128,143) 

I’ve not used the cardiovascular risk 

assessment  

terribly much  

lately because we find that really at the end of 

the day the whole thing is just weight 

reduction. (ID36, male, 25 years’ experience) - 

(143) 

 

If someone’s got a known high cholesterol, I 

will treat that. If someone’s got a high blood 

pressure, I will treat that. I don’t need the risk 
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Knowledge about CVD risk, 

cardiovascular disease and its 

management. – (124) 

“[if] the cardiovascular risk is 20–30 

[%], we can decrease it by 

normalization of blood pressure that’s 

high and the cholesterol level if it’s 

high, we can give him 3 months to 4 

months diet and then recheck it. If it’s 

still high we can start statin to  

reduce it.”– Doctor C - (124) 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          

,  

Patients’ demand for risk assessment - 

(122,135,136) 

‘…But if I decide not to test them, it just 

means you spend 10 minutes explaining 

why it’s not necessary. Three months 

later they turn up at your office and say 

they want it anyway. That annoys me, 

especially since I’ve spent an extra 10 

minutes on them. I’ve given up fighting 

it. (GP8)’ - (133) 

 

If I want to know, I feel it’s my right to 

know – patient (127) 

 

In fact, I should believe what the doctor 

says, but then I start to think maybe it’s 

something else and then I ask for a little 

check-up – patient (315) 

 

Task allocation and shifting - (119) 

“The doctors are more involved in risk 

assessment; the practice nurses are more 

concerned with the lifestyle 

management.” (F1) 

Patients’ relationship with the GP - 

(122) 

‘If they’re just a floating patient coming 

to see you for a cough or cold or 

whatever it is, they probably have a 

regular doctor to go back to and follow 

through, but if you have some problems 

with your regular doctor, I’ll find some 

time to go through it with you at least 

then you can get their confidence and 

show them a reason...it depends how 

you approach them. (GP FG1)’ - (122) 

 

I think it’s being able to talk to your 

doctor, have faith in him and be 

comfortable with it. (Patient FG3) - 

(122) 

 

 

Patients’ personal circumstances and 

experiences - (119) 

 

“I’ve just felt that I was getting nowhere 

with, then there’s been something else 

that happened. For one it was another 

family member had a heart attack, and 

then it suddenly dawns on them, and all 

the work that you’ve done in the past is 

actually quite helpful.” (F2) - (119) 

calculator to tell me that I am meant to treat 

those risk factors. GP - (128) 

 

Patients’ perceptions and understanding of 

cardiovascular risk and disease - 

(119,121,124,129,133) 

I do not think they can conclude from a blood 

sample whether you’ll get cardiovascular 

disease. I have seen it with my neighbour 

across the street. He had been in for a check-

up and the hospital had said that everything 

was all right. Well, the day after that he had a 

heart attack and he was gone – patient (135) 

 

I had 6.3 (mmol/l) serum cholesterol and my 

GP would not give me those pills. I know, 

there are all kinds ofother factors involved, but 

my uncle also had high cholesterol and no risk 

factors and he still had a heart attack. Give me 

those tablets anyway. - (315) 

 

“Some of the Maori and Pacific Island… have 

this perception… that their parents died at 

such an age so, they’re not gonna make it past 

that age anyway, - (119) 

 

Tools are perceived as less superior to clinical 

judgement - (113,116,136,142,143) 

[AR assessment] doesn’t take into account 

your family history, your weight, if you’re 

active or not . . . when you’ve been in this 

game for as many years as I have you like to 

get a big picture.  

(ID22, male, 22 years’ experience) - (143) 

 

“I just go by my judgement more than by the 

risk assessment . . . rather than giving it in 

percentile I usually go by low risk, high risk” 

(clinical judgement) -(129) 

 

‘...You have to rely on your clinical gut 

feeling  

about that patient. Taking all the information 

that you have gathered to date, put it all 

together and compute it in your mind and then 

decide how hard you are going to chase each 

of these risk factors...’ - (136) 

 

The difficulty of communicating preventive 

care and self-management to patients by 

clinicians - (119) 

“The concept of preventive care and ‘self-

management’ is often a difficult one to 

impart.” (F3) - (119) 

 

“I personally feel I could spend a lot of time 

on these patients (those at high risk), but the 

actual outcome would be possibly minimal.” 

(F3) - (119) 

 

Lack of motivation to use the tools - (316) 

“I am not motivated to read a guideline to treat 

my patients. I prefer to rely on my own 

knowledge and experience.” [attending 

clinician] - (316) 
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Positive relationship with the practice 

and the presence of supportive programs 

- (119) 

“There’s a really good pathway that was 

set up when, before we started this, 

which was, you know, the free GP 

visit… the dietician visit, the Green 

Prescription. And it’s really good.” (F2) 

- (119) 

 

Patients’ motivation/age – (323) 

 

The older you get, the less risk you want 

to run. I never used to think about that 

before, but now I do. Life’s too good to 

want to die now. Maybe, I should have a 

cholesterol check-up every 6 months 

now that I’m almost 60. It does not 

mean I’m old, but the risk of getting 

something is increasing. – patient - 

(320) 

 

Presence of a support system (familial) 

for the patient - (128) 

 

It is a big step if you have got your 

family behind you. They have got to eat 

what I eat so there is no temptation. – 

patient (128) 

 

 

 

 

 

 

 

 

 

 

 

Health system’s priorities - (119,124,316) 

“We are overwhelmed with urgent social and 

health problems and we can’t prioritize 

prevention activities.” [social worker] - (316) 

“Our model of care is based on satisfying the 

demand of patients, mainly acute problems, 

without a focus on chronic condition follow 

up.” [decision maker] - (316) 

 

Manifestation of CVD risk - (119) 

“…because they, don’t feel unwell. They 

don’t feel sick, so it’s really difficult to get 

their attention, motivation to get things. Like 

say they, they come with gout or something, 

you know they know…” (F3) - (119) 

 

Clinicians’ feeling of helplessness and unable 

to control patients behaviour with regard to 

prevention - (322) 

  

Clinicians’ ethical values - (322) 

 

Patients’ fears and expectations of 

cardiovascular risk assessment - (122,127) 

I do not need to know; that would only worry 

me more – patient - (127) 

 

Ignorance is bliss, as they say. The more you 

read about it, the more anxious you get. I 

know, I’m sticking my head in the sand. – 

patient - (323) 

 

I honestly believe I’ve been well looked after, 

but, ah, I don’t know, it’s hard to say. I hate 

going to the doctors to get me blood pressure 

tested. I really do. Just going there it goes up. 

(Patient FG2) - (122) 

 

Process – 

Includes; 

 

Planning, 

engaging, 

executing, 

reflecting & 

evaluating 

Attracting and involving appropriate 

individuals - (119,128) 

It is a big step if you have got your 

family behind you. They have got to eat 

what I eat so there is no temptation. – 

patient - (128) 

 

 

 

 

 

Health system’s priorities - (119,124,316) 

“We are overwhelmed with urgent social and 

health problems and we can’t prioritize 

prevention activities.” [social worker] - (316) 

“Our model of care is based on satisfying the 

demand of patients, mainly acute problems, 

without a focus on chronic condition follow 

up.” [decision maker] - (316) 

Physicians’ reflections on the use of  tools - 

(119) 

“I personally feel I could spend a lot of time 

on these patients (those at high risk), but the 

actual outcome would be possibly minimal.” 

(F3) - (119) 

Poor tool reviewing process - (119) 

“I’ve seen three changes in long-term 

condition strategies, at a government level. 

And there is no consistency going down the 

line about how we should work within those 

strategies…” (F2) - (119) 

The perception that the tool maybe misused - 

(316,322) 

Lack of structures such as information systems 

to execute - (316) 
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“We don’t have information systems in order 

to help us to follow up and manage patients 

with risk factors.” [attending family physician] 

- (316) 

Unsustainable programs and funding to 

execute - (119) 

Short-term contracts to run pilots, which just 

as you are gaining some traction the contract 

runs out, funding ceases and the programme 

falls over.” (F1) - (119) 
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Appendix 12. Summary of the qualitative findings with their CERQual evidence profile and confidence 

assessments 

Summary of the qualitative 

synthesis findings 

Studies 

contributing to 

the review 

finding 

Methodological 

limitations 

Coherence  Adequacy Relevance CERQual 

assessment 

of 

confidence 

in the 

evidence  

Explanation of 

CERQual assessment 

Healthcare system and clinical setting: In this review, this refers to the organisation of people, activities, resources, and priorities in primary care settings. The factors 

that emerged from this construct included resources, system and practice-level priorities, the practice culture of the clinical setting, and how the practice was organised. 

Resources:  

This referred to both physical 

and human resources. An 

adequately resourced health 

system with a dedicated 

budget for the prevention of 

cardiovascular disease was 

viewed as a facilitator to the 

implementation of 

cardiovascular risk scoring. 

The absence of 

cardiovascular risk scoring 

tools in the consultation room 

was a barrier to 

implementation.  

(Bonner et al. 

2013, Doolan-

Noble et al 2010) 

No or very minor 

concerns about 

methodological 

limitations. 

No or very 

minor 

concerns 

about 

coherence. 

Serious concerns 

about adequacy – 

only two studies 

contributed to this 

and both had 

relatively thin data. 

However, this was 

judged to be a 

relatively simple 

and primarily 

descriptive finding. 

  

Data was from only 

two high-income 

countries (Australia 

and New Zealand).  

  

There was no data 

from low and 

middle-income 

countries. 

No or very 

minor 

concerns 

about 

relevance – in 

one study, the 

specific risk 

scoring tools 

used was 

unclear.   

Moderate 

confidence 

The studies contributing 

to this review finding had 

no or very minor 

concerns about 

methodological 

limitations, coherence 

and relevance. There 

were serious concerns 

about adequacy, 

especially relating to the 

number of studies 

contributing to this 

finding and their 

geographical spread. 

System and practice-level 

priorities: 

In healthcare systems where 

prevention of cardiovascular 

disease was not seen as a 

priority for practice, 

cardiovascular risk scoring 

was implemented sub-

(Doolan-Noble et 

al. 2010, Van 

Steenkiste, Van 

Der Weijden, 

Stoffers, et al 

2004) 

No or very minor 

concerns about 

methodological 

limitations. 

No or very 

minor 

concerns 

about 

coherence. 

Serious concerns 

about adequacy – 

only two studies 

contributed to this 

and both had 

relatively thin data. 

However, this was 

judged to be a 

No or very 

minor 

concerns 

about 

relevance. 

Moderate 

confidence 

The studies contributing 

to this review finding had 

no or very minor 

concerns about 

methodological 

limitations, coherence 

and relevance. There 

were serious concerns 
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optimally. Further, in some 

settings where prevention of 

cardiovascular disease was a 

priority, there was a conflict 

in deciding to whom this 

mandate belonged, i.e. 

clinicians versus local 

authorities. 

relatively simple 

and primarily 

descriptive finding. 

  

Data was from only 

two high-income 

countries (The 

Netherlands and 

New Zealand). 

  

There was no data 

from low and 

middle-income 

countries. 

about adequacy, 

especially relating to the 

number of studies 

contributing to this 

finding and their 

geographical spread. 

Practice culture and 

organisation: 

This encompasses a set of 

routine activities that are 

characteristic of a healthcare 

system or clinical setting. 

Task shifting, re-allocation, 

and sharing in GP practices 

helped focus tasks into either 

risk assessment or risk 

management, necessitating 

the use of cardiovascular risk 

scoring tools by clinicians. 

Uptake of cardiovascular risk 

scoring was also seen in GP 

practices that had existing 

cardiovascular prevention 

care programs and pathways. 

However, adequate 

organisation of these 

prevention activities was of 

importance, i.e. staffed by 

appropriate persons and 

proximity to the clinical 

settings, i.e. for the clinician 

and the patient. Defensive 

medicine, a practice of 

recommending tests or 

(Doolan-Noble et 

al. 2010, Van 

Steenkiste, Van 

Der Weijden, 

Stoffers, et al 

2004, Vaidya et al 

2012) 

No or very minor 

concerns about 

methodological 

limitations. 

No or very 

minor 

concerns 

about 

coherence. 

Serious concerns 

about adequacy – 

only three studies 

contributed to this 

and both had 

relatively thin data. 

However, this was 

judged to be a 

relatively simple 

and primarily 

descriptive finding. 

  

Data was from only 

three high-income 

countries (The 

Netherlands, New 

Zealand and 

Australia). 

There was no data 

from low and 

middle-income 

countries. 

No or very 

minor 

concerns 

about 

relevance. 

Moderate  

confidence 

The studies contributing 

to this review finding had 

no or very minor 

concerns about 

methodological 

limitations, coherence 

and relevance. There 

were serious concerns 

about adequacy, 

especially relating to the 

number of studies 

contributing to this 

finding and their 

geographical spread. 



 

301 

 

treatment that is not 

necessarily the best option to 

the patient but as a function 

to protect the clinician 

against liability, was reported 

to be a barrier to 

cardiovascular risk scoring. 

Another barrier was the 

presence of disruptive 

professional hierarches, 

specialists or clinicians who 

ranked higher in practice 

were viewed in high regard 

even when they did not 

adhere to guidelines such as 

cardiovascular risk scoring. 

This set a precedent for 

practice in the clinical setting 

that junior clinicians did not 

feel empowered to question or 

disrupt. 

Users: This encompassed factors that related to the direct and indirect users of cardiovascular risk scoring tools, i.e. clinicians, patients, and other stakeholders. These 

factors included the attributes of these users and the interactions between those involved.  

Attributes of the users:  

  

Both patients and clinicians 

For both patients and 

clinicians, the perception and 

understanding of 

cardiovascular risk, disease 

and its management was a 

significant driver for 

cardiovascular risk scoring. 

In most studies and for both 

clinicians and patients, there 

was a visible indication that 

cardiovascular risk, its 

assessment and management 

was marred with negative 

perceptions unsupported by 

evidence. For example, both 

clinicians and patients 

(Bonner et al 

2013, Doolan-

Noble et al 2010, 

Van Steenkiste, 

Van Der Weijden, 

Stoffers, et al 

2004, Torley et al 

2005, Vaidya et al 

2012, Wan et al 

2008a) 

No or very minor 

concerns about 

methodological 

limitations – one the 

study did not report 

ethical approval and 

unclearly described 

the role of the 

researcher. 

No or very 

minor 

concerns 

about 

coherence. 

Moderate concerns 

about adequacy - 

Data was from only 

three high-income 

countries (The 

Netherlands, New 

Zealand and 

Australia).  

  

There was no data 

from low and 

middle-income 

countries. 

No or very 

minor 

concerns 

about 

relevance - in 

one study the 

specific tools 

used was 

unclear 

High 

confidence 

The studies contributing 

to this review finding had 

no or very minor 

concerns about 

methodological 

limitations, coherence 

and relevance. There 

were moderate concerns 

about adequacy, 

especially relating to the 

geographical spread of 

the studies contributing to 

the finding. 
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reported an understanding of 

cardiovascular risk focused 

on individual risk factors, i.e. 

relative risk as opposed to 

absolute or total risk. 

Patients  

Personal circumstances and 

experiences of patients also 

influenced the uptake of 

cardiovascular risk scoring. 

These circumstances and 

experiences included the 

environment in which the 

patients lived, their 

socioeconomic standing, their 

fears, motivations and 

expectations of 

cardiovascular risk 

assessment and the support 

available for them. Patients’ 

priorities, which were set 

either by the patients 

themselves or the clinicians, 

leaned towards what was 

considered ‘urgent for the 

patient.’ In many cases, 

cardiovascular risk scoring 

was not viewed as urgent 

enough in this hierarchy. 

However, there were patients 

who demanded to be assessed 

for cardiovascular risk and 

this facilitated cardiovascular 

risk scoring. 

Conversely, there were 

instances where patients 

demanded treatment 

regardless of their 

cardiovascular risk. 

(Doolan-Noble et 

al. 2010, Van 

Steenkiste, Van 

Der Weijden, 

Timmermans, et al 

2004, Torley et al 

2005, Vaidya et al 

2012, Wan et al 

2010) 

No or very minor 

concerns about 

methodological 

limitations – one the 

study did not report 

ethical approval and 

unclearly described 

the role of the 

researcher. 

Moderate 

concerns 

about 

coherence – 

the extent of 

coherence 

unclear due 

to limited 

data. 

Moderate concerns 

about adequacy - 

Data was from only 

three high-income 

countries (The 

Netherlands, New 

Zealand and 

Australia). There 

was no data from 

low and middle-

income countries. 

No or very 

minor 

concerns 

about 

relevance. 

Moderate 

confidence 

The studies contributing 

to this review finding had 

no or very minor 

concerns about 

methodological 

limitations and relevance. 

There were moderate 

concerns about adequacy 

and coherence, especially 

relating to the 

geographical spread of 

the studies and the 

limited data contributing 

to the finding. 

Clinicians 

Clinicians expressed difficulty 

in communicating 

(Doolan-Noble et 

al. 2010, Torley et 

No or very minor 

concerns about 

methodological 

No or very 

minor 

concerns 

Serious concerns 

about adequacy – 

only three studies 

No or very 

minor 

concerns 

Moderate  

confidence 

The studies contributing 

to this review finding had 

no or very minor 
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cardiovascular risk scores to 

their patients after risk 

assessment. This was coupled 

with challenges in offering 

prevention and self-

management aids to patients. 

Knowledge about the tools 

and their benefits in clinical 

practice, such as improving 

care and bettering 

therapeutic decision making 

by clinicians facilitated the 

use of cardiovascular risk 

scoring.  

al 2005, Vaidya et 

al 2012) 

limitations – one the 

study did not report 

ethical approval and 

unclearly described 

the role of the 

researcher. 

about 

coherence. 

contributed to this 

and both had 

relatively thin data. 

However, this was 

judged to be a 

relatively simple 

and primarily 

descriptive finding.  

  

Data was from only 

two high-income 

countries (Australia 

and New Zealand).  

  

There was no data 

from low and 

middle-income 

countries. 

about 

relevance 

concerns about 

methodological 

limitations, coherence 

and relevance. There 

were serious concerns 

about adequacy, 

especially relating to the 

number of studies 

contributing to this 

finding and their 

geographical spread. 

Stakeholders 

Stakeholders, i.e. “decision-

makers” who included 

policymakers and practice 

managers, were reported to 

lack interest or have 

conflicting interests regarding 

the prevention and 

management of 

cardiovascular risk. They 

lacked consensus on the use 

of risk scoring tools and had 

unsatisfactory processes in 

place to review continually 

risk-scoring tools used in 

practice. 

(Doolan-Noble et 

al. 2010, Van 

Steenkiste, Van 

Der Weijden, 

Stoffers, et al 

2004) 

No or very minor 

concerns about 

methodological 

limitations. 

No or very 

minor 

concerns 

about 

coherence. 

Serious concerns 

about adequacy – 

only two studies 

contributed to this 

and both had 

relatively thin data. 

However, this was 

judged to be a 

relatively simple 

and primarily 

descriptive finding.  

  

Data was from only 

two high-income 

countries (The 

Netherlands and 

New Zealand).  

  

There was no data 

from low and 

middle-income 

countries. 

No or very 

minor 

concerns 

about 

relevance. 

Moderate 

confidence 

The studies contributing 

to this review finding had 

no or very minor 

concerns about 

methodological 

limitations, coherence 

and relevance. There 

were serious concerns 

about adequacy, 

especially relating to the 

number of studies 

contributing to this 

finding and their 

geographical spread. 
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Interactions between the 

users: 

This was reported as the 

relationships between 

clinicians, patients and other 

stakeholders. A supportive 

and longstanding relationship 

between the clinician and 

patient facilitated the use of 

cardiovascular risk scoring. 

This was because clinicians 

felt that for ‘floating’ 

patients, they already had a 

regular doctor to whom this 

responsibility of prevention 

belonged. Consequently, the 

clinicians in this case were 

only interested in dealing 

with the immediate complaint 

from the patient. The 

interactions between the 

clinicians and the other 

stakeholders were on a policy 

level where there was no 

consensus on the use of these 

tools. This was partially 

explained by the lack of 

communication and 

involvement in decision 

making of clinicians and 

other stakeholders. 

(Doolan-Noble et 

al. 2010, Wan et al 

2010) 

No or very minor 

concerns about 

methodological 

limitations 

No or very 

minor 

concerns 

about 

coherence 

Serious concerns 

about adequacy – 

only two studies 

contributed to this 

and both had 

relatively thin data. 

However, this was 

judged to be a 

relatively simple 

and primarily 

descriptive finding. 

  

Data was from only 

two high-income 

countries (Australia 

and New Zealand).  

  

There was no data 

from low and 

middle income 

countries 

No or very 

minor 

concerns 

about 

relevance 

Moderate 

confidence 

The studies contributing 

to this review finding had 

no or very minor 

concerns about 

methodological 

limitations, coherence 

and relevance. There 

were serious concerns 

about adequacy, 

especially relating to the 

number of studies 

contributing to this 

finding and their 

geographical spread. 

Cardiovascular risk scoring tools: The factors influencing cardiovascular risk scoring were linked to the characteristics of the tools, the perceived role of the tools in 

clinical practice and the evidence of efficiency and effectiveness. 

Characteristics of these tools:  

The use of charts, calculators 

and colour codes was 

reported to facilitate 

cardiovascular risk scoring 

due to the perceived ease of 

use. Besides, having these 

tools incorporated into 

existing clinical systems as 

(Doolan-Noble et 

al. 2010, Liew et 

al. 2013, Van 

Steenkiste, Van 

Der Weijden, 

Stoffers, et al 

2004, Vaidya et al 

2012) 

No or very minor 

concerns about 

methodological 

limitations 

No or very 

minor 

concerns 

about 

coherence 

Moderate concerns 

about adequacy – 

only four studies 

contributed to this 

and all had 

relatively thin data. 

However, this was 

judged to be a 

relatively simple 

No or very 

minor 

concerns 

about 

relevance 

High 

confidence 

The studies contributing 

to this review finding had 

no or very minor 

concerns about 

methodological 

limitations, coherence 

and relevance. There was 

moderate concerns about 

adequacy, especially 
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software or web-based 

applications was facilitative. 

This was while some studies 

reported that these tools were 

complex to use, to explain to 

patients and that they had 

technical problems. For 

example, some of the tools did 

not communicate with other 

clinical programs. Other 

studies pointed out that the 

tools outdated rapidly and 

consequently did not include 

all the important risk factors 

needed to assess for 

cardiovascular risk. 

and primarily 

descriptive finding.  

  

Data was from only 

four high-income 

countries 

(Australia, New 

Zealand, United 

Kingdom and The 

Netherlands).  

  

There was no data 

from low and 

middle income 

countries 

relating to the number of 

studies contributing to 

this finding and the lack 

of data from low and 

middle-income countries. 

Their perceived role: 

The perceived role of these 

tools in clinical practice was 

both a facilitator and a 

barrier to their use. For 

example, clinicians who used 

the tools saw it as helpful in 

understanding risk, 

motivating patients, 

improving follow up, 

educating patients, and as a 

checklist for risk assessment. 

Others saw it as an 

interference to the clinician’s 

decision-making process. 

This, perhaps, is in relation to 

clinicians considering these 

tools to be less superior to 

their clinical judgement. 

(Bonner et al 

2013, Torley et al 

2005, Wan et al. 

2008a) 

No or very minor 

concerns about 

methodological 

limitations – one the 

study did not report 

ethical approval and 

unclearly described 

the role of the 

researcher 

No or very 

minor 

concerns 

about 

coherence 

Serious concerns 

about adequacy – 

only three studies 

contributed to this 

and both had 

relatively thin data. 

However, this was 

judged to be a 

relatively simple 

and primarily 

descriptive finding.  

  

Data was from only 

one high-income 

country (Australia). 

  

There was no data 

from low- and 

middle-income 

countries 

No or very 

minor 

concerns 

about 

relevance 

Moderate 

confidence 

The studies contributing 

to this review finding had 

no or very minor 

concerns about 

methodological 

limitations, coherence 

and relevance. There 

were serious concerns 

about adequacy, 

especially relating to the 

number of studies 

contributing to this 

finding and their 

geographical spread. 

Evidence of efficiency and 

effectiveness:  

Unclear prediction rules were 

a barrier to using 

cardiovascular risk scoring 

tools, as this was associated 

(Bonner et al 

2013, Liew et al 

2013, Wan et al. 

2008b) 

No or very minor 

concerns about 

methodological 

limitations 

No or very 

minor 

concerns 

about 

coherence 

Serious concerns 

about adequacy – 

only three studies 

contributed to this 

and they had 

relatively thin data. 

No or very 

minor 

concerns 

about 

relevance 

Moderate 

confidence 

The studies contributing 

to this review finding had 

no or very minor 

concerns about 

methodological 

limitations, coherence 
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with prediction inaccuracies. 

However, providing evidence 

that these tools were accurate 

in predicting risk, that they 

included the main risk factors 

for cardiovascular disease 

and that they led to better 

therapeutic decisions was 

facilitative.  

However, this was 

judged to be a 

relatively simple 

and primarily 

descriptive finding. 

  

Data was from only 

two high-income 

countries (The 

United Kingdom 

and Australia).  

  

There was no data 

from low- and 

middle-income 

countries 

and relevance. There 

were serious concerns 

about adequacy 

especially relating to the 

number of studies 

contributing to this 

finding and their 

geographical 
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Appendix 13. Table summary of the Consolidated Framework for 

Implementation Research (CFIR) 

Table 28. Consolidated Framework for Implementation Research (CFIR) constructs with 

definitions (Damschroder et al., 2009) 

 Construct  

 

Short Description 

 

I. INTERVENTION CHARACTERISTICS   

A Intervention Source Perception of key stakeholders about whether the 

intervention is externally or internally developed. 

B Evidence Strength & Quality Stakeholders' perceptions of the quality and validity of 

evidence supporting the belief that the intervention will 

have desired outcomes. 

C Relative Advantage Stakeholders' perception of the advantage of 

implementing the intervention versus an alternative 

solution. 

D Adaptability The degree to which an intervention can be adapted, 

tailored, refined, or reinvented to meet local needs.  

E Trialability The ability to test the intervention on a small scale in the 

organisation, and to be able to reverse course (undo 

implementation) if warranted. 

F Complexity Perceived difficulty of implementation, reflected by 

duration, scope, radicalness, disruptiveness, centrality, 

and intricacy and number of steps required to implement.   

G Design Quality & Packaging Perceived excellence in how the intervention is bundled, 

presented, and assembled. 

H Cost Costs of the intervention and costs associated with 

implementing the intervention including investment, 

supply, and opportunity costs.  

II. OUTER SETTING   

A Patient Needs & Resources The extent to which patient needs, as well as barriers and 

facilitators to meet those needs, are accurately known and 

prioritised by the organisation. 

B Cosmopolitanism The degree to which an organisation is networked with 

other external organisations. 

C Peer Pressure Mimetic or competitive pressure to implement an 

intervention; typically because most or other key peer or 

competing organisations have already implemented or are 

in a bid for a competitive edge. 

D External Policy & Incentives A broad construct that includes external strategies to 

spread interventions, including policy and regulations 

(governmental or other central entity), external mandates, 

recommendations and guidelines, pay-for-performance, 

collaborative, and public or benchmark reporting. 

III. INNER SETTING   

A Structural Characteristics The social architecture, age, maturity, and size of an 

organisation. 

B Networks & Communications The nature and quality of webs of social networks and the 

nature and quality of formal and informal 

communications within an organisation. 

C Culture Norms, values, and basic assumptions of a given 

organisation. 

D Implementation Climate The absorptive capacity for change, shared receptivity of 

involved individuals to an intervention, and the extent to 

which use of that intervention will be rewarded, 

supported, and expected within their organisation. 

1 Tension for Change The degree to which stakeholders perceive the current 

situation as intolerable or needing change. 

2 Compatibility The degree of tangible fit between meaning and values 

attached to the intervention by involved individuals, how 

those align with individuals' own norms, values, and 
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perceived risks and needs, and how the intervention fits 

with existing workflows and systems. 

3 Relative Priority Individuals' shared perception of the importance of the 

implementation within the organisation. 

4 Organisational Incentives & Rewards Extrinsic incentives such as goal-sharing awards, 

performance reviews, promotions, and raises in salary, 

and less tangible incentives such as increased stature or 

respect. 

5 Goals and Feedback The degree to which goals are clearly communicated, 

acted upon, and fed back to staff, and alignment of that 

feedback with goals. 

6 Learning Climate  A climate in which: a) leaders express their own 

fallibility and need for team members' assistance and 

input; b) team members feel that they are essential, 

valued, and knowledgeable partners in the change 

process; c) individuals feel psychologically safe to try 

new methods; and d) there is sufficient time and space for 

reflective thinking and evaluation. 

E Readiness for Implementation Tangible and immediate indicators of organisational 

commitment to its decision to implement an intervention. 

1 Leadership Engagement Commitment, involvement, and accountability of leaders 

and managers with the implementation. 

2 Available Resources The level of resources dedicated for implementation and 

on-going operations, including money, training, 

education, physical space, and time. 

3 Access to Knowledge & Information Ease of access to digestible information and knowledge 

about the intervention and how to incorporate it into work 

tasks. 

IV. CHARACTERISTICS OF INDIVIDUALS   

A Knowledge & Beliefs about the Intervention Individuals' attitudes toward and value placed on the 

intervention as well as familiarity with facts, truths, and 

principles related to the intervention.  

B Self-efficacy Individual belief in their own capabilities to execute 

courses of action to achieve implementation goals. 

C Individual Stage of Change Characterisation of the phase an individual is in, as he or 

she progresses toward skilled, enthusiastic, and sustained 

use of the intervention. 

D Individual Identification with Organisation A broad construct related to how individuals perceive the 

organisation, and their relationship and degree of 

commitment with that organisation. 

E Other Personal Attributes A broad construct to include other personal traits such as 

tolerance of ambiguity, intellectual ability, motivation, 

values, competence, capacity, and learning style. 

V. PROCESS   

A Planning The degree to which a scheme or method of behavior and 

tasks for implementing an intervention are developed in 

advance, and the quality of those schemes or methods. 

B Engaging Attracting and involving appropriate individuals in the 

implementation and use of the intervention through a 

combined strategy of social marketing, education, role 

modeling, training, and other similar activities. 

1 Opinion Leaders Individuals in an organisation who have formal or 

informal influence on the attitudes and beliefs of their 

colleagues with respect to implementing the intervention. 

2 Formally Appointed Internal Implementation 

Leaders 

Individuals from within the organisation who have been 

formally appointed with responsibility for implementing 

an intervention as coordinator, project manager, team 

leader, or other similar role. 

3 Champions "Individuals who dedicate themselves to supporting, 

marketing, and 'driving through' an [implementation]", 

overcoming indifference or resistance that the 

intervention may provoke in an organisation. 
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4 External Change Agents Individuals who are affiliated with an outside entity who 

formally influence or facilitate intervention decisions in a 

desirable direction. 

C Executing Carrying out or accomplishing the implementation 

according to plan. 

D Reflecting & Evaluating Quantitative and qualitative feedback about the progress 

and quality of implementation accompanied with regular 

personal and team debriefing about progress and 

experience. 
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Appendix 14. Interviewers guide – healthcare professionals 

 

Title: Exploring the use of Cardiovascular RIsk sCoring in primary care facilities in Kilifi County, Kenya 

(the CRICK study) 

Investigators 

Institution  Investigators 

KEMRI-Wellcome Trust Research programme Anthony Etyang 

University of Oxford, Nuffield Department of Primary 

Care Health Sciences 

Tonny Muthee, David Nunan, Carl 

Heneghan,  

 

Ethics Reference No:  KEMRI/SERU/CGMR-C/148/3807 

Below is a list of questions to be discussed in this study. The study will remain flexible enough to help 

generate new ideas and accommodate participants' agendas. In addition, as this is a semi-structured 

interview, we may add new questions as the interviews progress, and data collection continues. However, 

the objectives of the study will remain key; to understand the current practice in cardiovascular risk 

scoring and to identify the facilitators and barriers to the use of cardiovascular risk scores in Kenyan 

primary care settings. 

 

Personal Information - Interviewee 

Unique identifier: Sex: Male/Female                                                     Level of care: 2/3/4 

Name of hospital:  

Speciality/work area:  

Profession (please circle) Medical Officer                        Nurse                         Clinical Officer   

Line Manager                          Other 

 

Briefing: 

1. Thank participant for agreeing to take part. 

2. Introduce self 

3. This interview is for the CRICK study. The aims were described in the participant information 

sheet. Cardiovascular risk scoring is an intervention that has been lauded for optimising 

prevention and management of cardiovascular risk in at-risk patients.  There is little or no 

information on both, the current practice in the assessment of cardiovascular risk factors in 

resource-limited primary care settings such as Kenya and, the facilitators or barriers that may 

influence the use of these risk scores. It more about this that we would like to hear and we would 

value your unique perspective. 

4. If at any time during the interview, you do not wish to answer a question, this is okay. 

5. I would like to record our conversation digitally. The recording will be typed out, but everything 

you say will be anonymous. Your name, any names or places you mention will be taken out so 

that if someone reads your interview they would not know whom you are or where you work. 

6. Your interview will remain confidential as discussed and outlined in the consent form. 

7. If at any stage you wish to stop the audio recorder, please let me know. 

8. Do you have any questions? 
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Section A:  Understanding the current practice 

1. What type of patients do you usually see in this practice? 

2. Do you come across patients at high risk of cardiovascular disease? 

3. How do you identify patients at high risk of cardiovascular disease, i.e. those at high risk of 

stroke and heart attack? 

4. Is there a tool or guideline that you use to calculate or stratify the risk? If YES, which ones? 

5.  How does stratifying or scoring risk inform or guide patient management?  

Section B: Determinants of implementation; cardiovascular risk stratification and scoring in Kenyan 

primary care settings 

1. What kind of information or evidence are you aware of that shows whether or not 

cardiovascular risk scoring works in your setting?  

2. How does this knowledge affect your perception of cardiovascular risk scoring?  

3. What do administrative or other leaders think of this intervention?  

4. How does the intervention compare to other alternatives that may have been considered or that 

you know?  

5. What kinds of changes or alterations do you think need to be made to the intervention so it can 

work effectively in your setting?  

6. How complicated is the intervention?  

7. What supports, such as online resources, marketing materials, or a toolkit, are available to help 

you implement and use the intervention?  

8. How well do you think the intervention will meet the needs of the individuals served by your 

organisation?  

9. What kind of information exchange do you have with others outside your setting, related either 

to the intervention or more generally about your profession?  

10. To what extent are other organisations implementing the intervention?  

11. To what extent are other units within your organisation implementing the intervention?  

12. Can you describe your working relationship with leaders?  Your supervisor? Supervisors of 

other colleagues?  

13. Can you describe your working relationship with influential stakeholders?  

14. How do you typically find out about new information, such as new initiatives, guidelines, 

accomplishments, issues, new staff, and staff departures?  

15. To what extent are new ideas embraced and used to make improvements in your organisation? 

16. Is there a strong need for this intervention? Why or why not? Do others see a need for the 

intervention?  

17. How well does the intervention fit with existing work processes and practices in your setting?  

18. To what extent do you feel like you can try new things to improve your work processes?  

19. Do you feel like you have the time and energy to think about ways to improve things?  

20. What level of endorsement or support have you seen or heard from leaders?  

21. Do you have sufficient resources to implement and administer the intervention?  

22. Do you think the intervention is effective in your setting?  

23. How confident are you that you will be able to implement the intervention successfully? 

Closing question: Is there something else that I have not asked but you would like to tell me? 

Thank you for taking the time today to help with our research. 
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Appendix 15. Interview guide – policymakers 

Title: Exploring the use of Cardiovascular RIsk sCoring in primary care facilities in Kilifi County, Kenya 

(the CRICK study) 

Investigators 

Institution  Investigators 

KEMRI-Wellcome Trust Research programme 

 

Anthony Etyang 

University of Oxford, Nuffield Department of 

Primary Care Health Sciences 

Tonny Muthee, David Nunan, Carl Heneghan, 

 

Ethics Reference No: KEMRI/SERU/CGMR-C/148/3807 

Below is a list of questions to be discussed in this study. The study will remain flexible enough to help 

generate new ideas and accommodate participants' agendas. Also, as this is a semi-structured interview, 

we may add further questions as the interviews progress and, data collection continues. However, the 

objectives of the study will remain key; to understand the current practice in cardiovascular risk scoring 

and to identify the facilitators and barriers to the use of cardiovascular risk scores in Kenyan primary 

care settings. 

The interview questions have been adapted from the Consolidated Framework for Implementation 

Research (CFIR) and the Theoretical Domains Framework (TDF) guides (97,227). 

Personal information – interviewee  

Unique identifier: Sex: Male/Female                                                     County/National 

Name of the department:  

Specialty/work area:  

Profession (please circle) Medical Officer                        Nurse                         Clinical Officer   

Other 

 

Briefing: 

1. Thank participant for agreeing to take part. 

2. Introduce self 

3. This interview is for the CRICK study. The aims were described in the participant information 

sheet. Cardiovascular risk scoring is an intervention that has been lauded for optimising 

prevention and management of cardiovascular risk in at-risk patients.  There is little or no 
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information on both, the current practice in the assessment of cardiovascular risk factors in 

resource limited primary care settings such as Kenya and, the facilitators or barriers that may 

influence the use of these risk scores. It more about this that we would like to hear and we would 

value your unique perspective. 

4. If at any time during the interview, you do not wish to answer a question, this is okay. 

5. I would like to record digitally our conversation. The recording will be typed out, but everything 

you say will be anonymous. Your name, any names or places you mention will be taken out, so 

that if someone reads your interview they would not know whom you are or where you work. 

6. Your interview will remain confidential as discussed and outlined in the consent form. 

7. If at any stage you wish to stop the audio recorder, please let me know. 

8. Do you have any questions? 

Section A:  Understanding the current practice from a policymaker's viewpoint 

1. Are you involved in any way in the development of clinical practice policies? 

2. According to the guidelines and policy, what are the recommendations in identifying patients 

at high risk of cardiovascular disease, i.e. those at high risk of stroke and heart attack?  

3. Is there a tool or guideline that should be used to calculate the risk and after that guide 

management? 

Section B: Determinants of implementation; cardiovascular risk stratification and scoring in Kenyan 

primary care settings 

1. Who developed this intervention?  

2. Why is the intervention being implemented in these settings?  

3. How was the decision made to implement the intervention?  

4. What do influential stakeholders think of the intervention?  

5. What kind of supporting evidence or proof is needed about the effectiveness of the intervention 

to get staff on board? Co-workers? Administrative leaders? Are these people on board? 

6. How does the intervention compare to other similar existing programs in your setting?  

7. Is there another intervention that people would rather implement?  

8. What kinds of changes or alterations do you think will need to be made to the intervention so 

that it works effectively in your setting?  

9. Was the intervention piloted before full-scale implementation?  

10. What is your perception of the quality of the supporting materials, packaging, and bundling of 

the intervention for implementation?  

11. What costs were incurred to implement the intervention?  

12. To what extent were the needs and preferences of the individuals served by your organisation 

considered when deciding to implement the intervention?  

13. Have you elicited information from participants regarding their experiences with the 

intervention?  
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14. Can you tell me what you know about any other organisations that have implemented the 

intervention or other similar programs?  

15. What kind of local, state, or national performance measures, policies, regulations, or guidelines 

influenced the decision to implement the intervention?  

16. What kinds of infrastructure changes will be needed to accommodate the intervention? Is the 

current infrastructure enough to advantage? 

17. What is the general level of receptivity in your organisation to implementing the intervention?  

18. How do people feel about current programs/practices/process that are available related to the 

intervention?  

19. To what extent do current programs fail to meet existing needs? Will or is the intervention 

meeting these needs?  

20. How will or is the intervention filling current gaps?  

21. Is the intervention replacing or complimenting a current program or process? In what ways?  

22. What kinds of incentives are there to help ensure that the implementation of the intervention is 

successful?  

23. What is your motivation for wanting to help ensure the implementation is successful?  

24. Have you/your unit/your organisation set goals related to the implementation of the 

intervention? [If yes] What are the goals?  

25. How does implementation of the intervention align with other organisational goals? 

26. What level of involvement has leadership at your organisation had so far with the intervention? 

Intentions? Attitudes? 

27. What kind of support or actions can you expect from leaders in your organisation to help make 

implementation successful?  

28. What have you done (or what do you plan to do) to get a plan in place to implement the 

intervention?  

29. Who are the key influential individuals to get on board with this implementation?  

30. What are influential individuals saying about the intervention?  

31. Who will or has led the implementation of the intervention? Why them? 

32. Other than the formal implementation leader, are there people in your organisation who are 

likely to champion (go beyond what might be expected) the intervention?  

33. What steps have been taken to encourage individuals to commit to using the intervention? 

Which individuals will you or have you targeted? How will you or did you approach them? 

What information will you or did you give them? How frequently and how will you or did you 

communicate with them?  

34. What kind of information do you plan to collect as you implement the intervention or post-

implementation?  

35. How will you assess progress towards implementation or intervention goals?  

Closing question: Is there anything else that I have not asked but you would like to tell me? 

Thank you for taking the time today to help with our research.  
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Appendix 16. Observer's guide (Consultation between the healthcare 

professional and patient) 

 

Observer's guide – A consultation between a healthcare professional and a patient 

 

Title: Exploring the use of Cardiovascular RIsk sCoring in primary care facilities in Kilifi County, Kenya 

(the CRICK study) 

 

Investigators 

Institution Investigators 

KEMRI-Wellcome Trust Research programme Anthony Etyang 

University of Oxford, Nuffield Department of Primary 

Care Health Sciences 

Tonny Muthee, David Nunan, Carl 

Heneghan, 

 

Ethics Reference No: KEMRI/SERU/CGMR-C/148/3807 

 

Date: …………………………… 

Name of the observer/s: …………………………………………………………. 

 

Observation start time: ………………        Observation end time: ……………………. 

 

Healthcare professional Information 

Unique identifier (sex, level of care and 

profession): 

Sex: Male/Female                                                     Level 

of care: 2/3/4 

Name of health facility:  

Speciality/work area:  

Profession (please circle) Medical Officer                        Nurse                         Clinical 

Officer   

Line Manager                          Other 
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Patient Information 

Unique identifier (age, sex, level of care):  Age: Sex: Male/Female Level of care: 2/3/4 

 

Other -  

 

• Chief complaint/reason for coming to the facility: 

 

• Observing the assessment of cardiovascular risk (Adapted from the Kenya National Guidelines 

for Cardiovascular Disease Management, 2018) 

 

How was this assessed (see the checklist below)? What was the interaction between the health 

professional and the patient? 

 

 Age:  Smoking status:  

Family history: Premature coronary heart disease or ischaemic stroke in a first-degree relative 

Type 2 diabetes 

Lipid disorder 

Others: 

 

 

 

 

 

 

 

 

Past medical 

history:  

History of cardiovascular disease (myocardial infarction, angina, ischemic 

stroke, peripheral vascular disease) 

Lipid disorder 

Renal impairment 

Diabetes 

Atrial fibrillation 

Others: 
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Measure:  Blood pressure  

Body Mass Index, waist circumference 

Non-fasting lipid profile 

Fasting Blood Glucose 

Others 

 

 

 

 

 

 

 

 

 

 

Other notes on assessment? 

 

• Observing the stratification and scoring of cardiovascular risk. 

 

What are the tools used? 

 

Other notes on stratification and scoring? 

 

• Observing the communication of cardiovascular risk.  

5.  

How was this done? 

 

Other notes on risk communication? 
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• Observing the management of cardiovascular risk. 

 

Were these tools used to inform management? Pharmacologic or non-pharmacologic? Lifestyle advice? 

 

Other notes on management of cardiovascular risk? 
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Appendix 17. Final coding framework and code frequencies for 

describing current practice in the assessment and management of 

CVD 

Table 31. Final analytic framework and coding frequencies for describing current 

practice in the assessment and management of CVD 

Domain Codes/themes  Number of *sources Number of references 

Identification  Physical appearance   5   6 

Patient history 14 45 

The chief complaint 

Behavioural history 

Past medical history 

Family history 

  6   7 

  7   9 

  8 11 

  5   7 

Patient information 

records 

  4   4 

Risk factor 

measurement and 

interpretation  

14 30 

Stratification  Awareness of CVD risk 

stratification 

13 15 

Awareness of CVD risk 

scoring tools 

10 14 

Availability of CVD 

risk scoring tools 

  7 10 

Clinical judgement and 

guidelines 

  3   3 

Management  Clinical judgement and 

guidelines  

  6   7 

Non-pharmacological 

interventions 

10 28 

Lifestyle adjustment 

interventions 

CVD risk 

communication 

Health promotion 

activities 

  9 

 

12 

  3 

 

10 

  3   6 

Pharmacological 

interventions 

11 27 

Availability of 

medicines 

Cost of medicines 

Prescription practice 

11 

 

14 

  3   4 

  6   9 

Provider initiated CVD 

clinics and Referral 

services  

13 40 

*Only includes interviews with clinicians and policymakers 

  



 

320 

 

Appendix 18. Ethics review approval letters 
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Appendix 19. Recruitment process for a fieldworker 
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Appendix 20. Initiative to Develop African Research Leaders 

(IDeAL) program visiting PhD Fellowship 
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Appendix 21. Participant information sheets 
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330 

 

 



 

331 
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336 
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338 
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Appendix 22. List of Anatomical Therapeutic Classification (ATC) 

chemical substance codes for the Essential Medicines (HIV, TB 

and CVD) 

Drug name  ATC code  

HIV/AIDs  

Dolutegravir J05AX12 

Efavirenz J05AG03 

Emtricitabine J05AF09 

Lamivudine J05AF05 

Lopinavir/Ritonavir J05AR10/ J05AE03 

Nevirapine J05AG01 

Tenofovir Disoproxil Fumarate J05AF07 

Zidovudine (Retrovir) J05AF07 

TB  

Ethambutol J04AK02 

Isoniazid J04AC01 

Pyrazinamide  J04AK01 

Rifampicin J04AB02 

Streptomycin  A07AA04 

CVD  

Amiloride  C03DB01 

Amlodipine  C08CA01 

Acetylsalicylic acid B01AC06, N02BA01 

Atorvastatin*   C10AA05 

Atenolol C07AB03 

Bendrofluazide*  C03AA01 

Bisoprolol C07AB07 

Candesartan* C09CA06 

Captopril* C09AA01 

Carvedilol C07AG02 

Clonidine*  C02AC01 

Enalapril C09AA02 

Furosemide  C03CA01 

Glyceryl Trinitrate*  C01DA02 

Hydralazine  C02DB02 

Hydrochlorothiazide C03AA03 

Labetalol* C07AG01 

Lisinopril C09AA03 

Losartan C09CA01 

Methyldopa C02AB 

Metoprolol C07AB02 

Nifedipine* C08CA05 

Prazosin* C02CA01 

Propranolol* C07AA05 

Reserpine* C02AA02 

Simvastatin  C10AA01 

Sodium Nitroprusside  C02DD01 

Spironolactone  C03DA01 

Telmisartan C09CA07 

*Essential medicines not classified as CVD essential medicines, i.e. Antihypertensives, Antiplatelet 

Therapy or Lipid Lowering Therapy in the WHO EML  


