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ABSTRACT

Objectives This study aimed to assess the prevalence
of diabetes and associated risk factors and to deepen
understanding of the diabetes burden in Ga Mashie, an
urban-poor area in Accra, Ghana.

Design Cross-sectional epidemiological cluster survey.
Setting and participants We surveyed adults aged

over 25 years in 80 enumeration areas within Ga Mashie,
targeting 959 randomly selected households based on the
2021 census.

Outcome measures Household-level data included
household membership and structure, water and
sanitation, cooking infrastructure and asset ownership.
Individual-level data encompassed demographics, lifestyle
behaviours and biometric measurements. Diabetes

was identified through random blood glucose levels
>11.1 mmol/L or a prior diagnosis, with obesity defined
as a body mass index >30kg/m? and central obesity as

a waist circumference-to-height ratio >0.5. We derived
weighted prevalence estimates and compared these
estimates by age, sex and wealth using unadjusted ORs.
Results The survey, achieving a 67% response rate,
covered 854 individuals from 644 households. It unveiled a
notable prevalence of risk factors known to be associated
with diabetes: 47.2% for alcohol consumption (95% Cl
43.7% to0 50.8%), 50.7% for insufficient physical activity
(95% Cl 46.0% to 55.3%), 28.9% for unhealthy snack
consumption (95% Cl 24.5% to 33.7%), 35.1% for obesity
(95%Cl 31.3% to 39.1%) and 74.5% for central obesity
(95%Cl 70.8% to 77.9%). Diabetes affected 8.2% of

the population aged >25 (95% Cl 6.4% to 10.5%), with
disparities evident across age, wealth and sex (2.66
greater odds in females for diabetes (95% Cl 1.38 to
5.12)).

Conclusion Diabetes and its risk factors are highly
prevalent in Ga Mashie, with significant demographic
disparities underscoring the need for targeted
interventions. The study highlights the critical challenge
diabetes poses in urban-poor contexts, emphasising the
necessity for tailored health initiatives to mitigate this
burden.
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STRENGTHS AND LIMITATIONS OF THIS STUDY

= The survey design and sampling methodology were
robust and representative, allowing for inferences
from the population of interest in the Ga Mashie
area.

= Rigorous training, pilot testing, robust data collec-
tion procedures, field supervision and data quality
control measures were implemented using the most
up-to-date digital systems.

= The study surveyed a smaller sample size than orig-
inally anticipated.

= Random blood glucose concentration was used as
one of the criteria for defining diabetes, instead of
fasting blood glucose or a 2-hour glucose tolerance
test.

= A greater proportion of men was missing from
the survey, although this is not expected to affect
the pattern of results due to comparable sex, age
and wealth proportions in the surveyed and non-
surveyed population.

INTRODUCTION

Diabetes, a chronic non-communicable
disease (NCD) characterised by elevated
concentration of blood glucose, poses a
significant health challenge, affecting one in
ten individuals aged 20-79 years worldwide,
approximately 537million cases.' > Among
the three primary types of diabetes—type
1, type 2 and gestational diabetes—type 2
diabetes predominates, accounting for over
96% (95% CI 95.1% to 96.8%) of cases
worldwide.” The impacts of diabetes are far-
reaching, encompassing both microvascular
and macrovascular complications such as
neuropathy, vision impairment and stroke.
These complications profoundly affect
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quality of life, longevity and economic aspects of individ-
uals, households and communities.>®

In the past four decades, global diabetes prevalence
has exhibited a concerning upward trend, surging from
4.7% in 1980 to 8.5% in 2014.° Projections suggest a
further rise to 12.2% (783 million cases) by 2045.” Low-
and middle-income countries (LMICs) are estimated to
bear the brunt of this increase, accounting for nearly two-
thirds of the projected rise.® Despite this, half of those
living with diabetes from LMICs remain undiagnosed
due to a lack of evident warning signs, inconclusive early
symptoms and poor access to screening and diagnosis.’
Although the burden of diabetes is on the rise in LMICs,
urban settings and high-income countries still consis-
tently exhibit higher diabetes prevalence, with regional
discrepancies partially attributed to variations in lifestyle
and body mass index (BMI).® The continent of Africa
grapples with a marked rise in diabetes prevalence, from
an estimated 3.1% in 1980 to 7.1% in 2014.” By 2023, 18.6
million people are projected to be affected by diabetes on
the continent.® Notably, Africa contends with the highest
proportion of undiagnosed diabetes cases, with 13 million
adults living unaware of this condition.® This region will
experience a significant escalation in diabetes burden,
predicted to rise by 156% by 2045, if timely interventions
are not implemented.”

The upward trajectory of diabetes prevalence is intri-
cately tied to urbanisation and shifts in dietary and lifestyle
patterns.”® ' Specific contributing factors include physical
inactivity, advancing age, obesity, poor dietary practices,
tobacco and alcohol consumption, as well as social and
economic determinants such as education, employment,
wealth and social class.'' '* This rising diabetes burden is
associated with an increased incidence of both chronic
and acute diseases, resulting in compromised quality of
life, diminished physical and mental health, premature
mortality, heightened healthcare demand and substantial
economic repercussions.'’ ' ¥

Despite the escalating burden of diabetes, research
focusing on the nuanced context of diabetes in most
LMICs remains limited."*® In Ghana, the prevalence of
diabetes is estimated at 6.46% (95% CI 4.66% to 8.26%),
based on a meta-analysis of studies with varied sampling
designs."”” To our knowledge in Accra, Ghana’s urban
capital, only two studies have been done to estimate the
diabetes prevalence, the last one over a decade ago.'” '
While the role of diet, physical activity, medication and
regular screenings is acknowledged, social, cultural and
economic factors, as well as awareness of one’s diabetic
status, significantly influence health behaviours."
Previous studies conducted in Ghana have identi-
fied barriers to diabetes prevention and management,
including perceptions of risk, resistance to behaviour
change, social stigma, psychosocial burden, economic
constraints, medication non-adherence and limited
access to healthcare facilities and nutritious foods.**
Addressing these challenges necessitates the develop-
ment of cost-effective diabetes prevention programmes

tailored to the Ghanaian population. The success of such
intervention hinges on an in-depth understanding of
local context.

Using data from the ‘Contextual Awareness, Response
and Evaluation (CARE): Diabetes in Ghana’ project—a
mixed methods study to generate a contextual under-
standing of diabetes in an urban-poor population—this
study aimed to generate evidence to further our under-
standing of the diabetes burden by assessing the preva-
lence and associated factors from a survey conducted in
Ga Mashie, Accra, Ghana.

MATERIALS AND METHODS

Study design, setting and population

This study uses data from the CARE survey. A detailed
description of the CARE survey methods is available else-
where.” Briefly, we undertook the CARE survey in 959
households located in Ga Mashie, Accra, Ghana, between
10 November and 8 December 2022. The locality is an
urban-poor setting, defined as a low-income urban area
with high population density, informal housing, limited
access to basic services (eg, water and sanitation) and a
high prevalence of informal or unstable livelihoods, made
up of two communities, James Town and Ussher Town. Ga
Mashie is inhabited by Indigenous Ga people and migrant
populations from across Ghana. Fishing remains a major
source of livelihood, though small-scale trading and other
commercial activities now dominate the community.

Sample size estimation

To calculate the sample size, we used the standard
formula for estimating a population proportion (n=722 x
p x (1 -p) / d?), assuming a diabetes prevalence of 5.0%
(p=0.05)," a precision of 2.0% (d=0.02) and Z=1.96 for
a 95% confidence level. The resulting sample size was
then adjusted for clustering by applying a design effect
of 2.5, yielding an estimated sample of 1242 individuals.
We further assumed an average of two eligible adults per
household and a 10% individual refusal to participate.
This resulted in an estimated sample of 684 households.
However, based on previous field experiences of some of
the authors, we further assumed that 40% of households
would be found empty or non-traceable, leading to a final
estimated sample size of 958 households.

Survey sampling
We used the 2021 census, conducted by the Ghana Statis-
tical Service (GSS),** as our sample frame. To simplify the
process and ensure a broad geographical representation
across all 80 census enumeration areas (EAs) within Ga
Mashie, we requested the GSS to select 12 households
from each EA through simple random sampling. This
approach yielded a final sample of 959 households, as
one of the EAs had only eleven households randomly
sampled.

During the survey, we collected household-level data
from all randomly selected households that agreed
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participation in the survey, and individual-level data from
all consenting participants from those households that
met the eligibility criteria, which were to be a perma-
nent resident of the household and to be aged 225 years.
We excluded women who were pregnant or had given
birth within the past 6 months. We also excluded anyone
deemed unable to provide informed consent or complete
the survey, such as individuals with impaired mental
capacity or who were deaf and unaided. We defined
a household as either a single person living alone or a
group of people who may not be related but live at the
same address and share cooking facilities, a living room,
sitting room or dining area.”> We defined a permanent
resident as someone who has lived in the selected house-
hold for the past 12 months. Up to three attempts were
made to find and recruit sampled households and indi-
viduals for our survey. If no contact could be made at the
third attempt, the household and/or respondent was
recorded as a non-response.

Patient and public involvement

Prior to the survey, we undertook a community engage-
ment activity. This was a participatory event engaging
members from different sections of the community,
including chiefs, queen mothers (women leaders in
the community), market leaders (controllers of specific
market produce), fisherfolk, butchers, boxers and health-
care providers. The activity was designed to introduce
and explain the project, answer questions and obtain the
views of the potential project participants.

Training of data collectors and quality assurance

40 enumerators were recruited and provided a 5-day
training in survey tools and data collection procedures
(31 October—4 November 2022). The training encom-
passed obtaining informed consent, conducting partici-
pant interviews, ensuring confidentiality, measuring and
recording biometric data (such as anthropometry and
blood glucose concentration), and using Open Data
Kit (ODK) questionnaires via Android mobile devices.
Enumerators also received training on the detailed stan-
dard operating procedures governing fieldwork.

We conducted a pilot survey with 50 households in the
La Dade-Kotopon Municipal area of Accra. The pretest
assessed field procedures and data processes, leading to
adjustments aimed at enhancing data quality for the main
survey. The data from the pilot survey was not included in
this analysis.

We encrypted and password-protected all mobile
devices, to ensure security and confidentiality. We
assigned each household on the sampling list a unique
identifier. On arrival to the household, the head of house-
hold reviewed and confirmed their identifying informa-
tion, including structure and house number, as well as
address, which was captured in the census. Distinct ques-
tionnaires for household-level and individual-level data
were administered using ODK questionnaires.

Data were regularly uploaded securely to an online
server for storage, cleaning, coding and anonymisation.
Data from the server were checked regularly during
data collection to identify potential errors. These iden-
tified errors were queried, and correction was actioned
following discussions with the survey supervisors and field
teams.

Data and measurements

We collected data at the household level from either the
household head or the primary household respondent.
They provided information on the composition of the
household, including the age of each member and their
relationship to the household head; the household’s water
and sanitation infrastructure, detailing access to private
or communal piped water and toilet facilities; cooking
infrastructure, for example, the primary type of fuel used
for cooking; and ownership of 23 different items.

From consenting individuals, we obtained information
on age, sex, ethnicity, religion, marital status, highest
education level achieved and whether they were engaged
in remunerated work.

We collected data on tobacco and alcohol consumption
by using relevant items from the WHO STEPS Question-
naire.”® We evaluated individuals’ diets using the $1-item
Diet Quality Questionnaire (DQQ), adapted to the
Ghanaian context.”” We gauged physical activity using the
16-item Global Physical Activity Questionnaire (GPAQ).*®
We inquired about medical history regarding 12 common
NCDs, which included diabetes. These instruments
(WHO STEPS, DQQ, GPAQ) are standardised tools
with established validity and have been widely applied
in similar populations. As they assess multiple domains
rather than a single latent construct, internal consistency
measures such as Cronbach’s alpha were not calculated.

We also collected individual biometric data. We
measured and recorded weight, height and waist circum-
ference (WC). We measured weight to a precision of
0.1kg, from participants standing on a digital scale
(GLC-D-200KG digital body scale, GreenLife Canada)
with weight evenly distributed between both feet, arms
hanging freely at the sides and wearing light clothing.
As this is a physical measurement device, internal consis-
tency measures are not applicable; instead, accuracy was
ensured through standardised measurement procedures.
We measured height using stadiometers to a precision
of 0.1cm, with participants standing without shoes, feet
together, aligning heels, buttocks and upper back verti-
cally, and orienting the head according to the Frankfurt
plane. We measured WC to a precision of 0.1cm at the
navel level using a measuring tape, while participants
breathed normally, at the end of a regular expiration.

Trained laboratory technicians measured random
blood glucose (RBG) concentrations using point-of-care
glucometers (One Touch select plus, LifeScan Europe
GmbH 6300 Zug, Switzerland), obtaining capillary blood
drops from the middle finger following a finger prick.
Glucometer calibration was checked against a reference
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standard on every use, whereby insertion of the test strip
into the device displayed a calibration number, which was
compared with the reference value on the box of strips.
We also recorded whether survey participants had previ-
ously been diagnosed with diabetes by a health profes-
sional and whether they ever received treatment for
diabetes.

Data handling

To help understand the prevalence of diabetes and NCD
risk factors affecting young adults, older adults and the
elderly, we categorised age into three groups: 25-44,
45-64 and =65 years.

We used principal component analysis of household
utilities, structure and asset ownership to generate a
household wealth index.* We categorised the generated
household wealth index into tertiles, specifically as ‘most
poor’, ‘poor’ and ‘least poor’.

We computed the BMI by dividing weight by height
squared, measured in kg/m?2 Obesity was defined as a
BMI =230 kg/m?. We calculated the waist circumference-to-
height ratio (WHR). We defined central obesity as either
having a WC >102cm or >88cm in males and females,
respectively; or as having a WHR >0.5.

A participant was identified as living with diabetes if
they reported to have received a prior medical diagnosis
or were receiving treatment for diabetes, or if they exhib-
ited RBG values >11.1 mmol/L.4 While RBG values are not
diagnostic for diabetes, they serve as a valuable tool for
assessing diabetes risk in population-based surveys, partic-
ularly in situations where obtaining alternative measures
such as fasting blood glucose or 2-hour glucose tolerance
tests is challenging.” We further categorised those found
to be living with diabetes as controlled, uncontrolled and
undiagnosed; if they were previously diagnosed and had
normal RBG values, were previously diagnosed but had
high RBG values, and were not previously diagnosed but
had high RBG values, respectively.

From the DQQ), we used the binary salty or fried snack
consumption as a negative indicator of the diet, which
asked about consumption of plantain or potato chips,
indomie (noodles) or any fried food like yam, potato,
atomo, spring rolls, chicken or fish.?’

From the GPAQ, we used the ‘not meeting WHO
Recommendations on physical activity for health’ binary
indicator, which assessed the prevalence of respondents
that failed to meet the WHO recommendations on
physical activity for health, that is, 150min of moderate-
intensity physical activity per week, or equivalent.*®

Statistical analysis

We undertook data analysis using Stata (StataCorp
2023, Stata Statistical Software: Release 18. College
Station, Texas, USA: StataCorp LLC). We used the
survey commands in Stata (prefix svy) in the analysis
that accounted for the clustered survey design and the
weighing probability of each household or individual.
We calculated weight as the ratio of the total number of
households or individuals in each EA, as recorded in the
2021 census, to the number of households or individuals
surveyed for household-level and individual-level data
analysis, respectively.

To evaluate the prevalence of diabetes and its known
risk factors, we estimated the overall and stratified
weighted proportions, stratifying by age, wealth and sex
categories. We then tested for associations using 2 tests.
We further explored the relationship between age, wealth
and sex with diabetes and its known risk factors, deriving
crude ORs using logistic regression analysis.

RESULTS

Participants recruitment flow

Figure 1 presents the survey’s participants flow from the
original sample of 959 eligible households randomly
selected from 80 EAs. Households that were not found,

HOUSEHOLDS INDIVIDUALS
959 Eligible
» 301 Not found
—>
» 14 Refused
644 Surveyed @22
765 Aged <25 years
4 Resident <1 year
>

Figure 1 Participants flow.

>
>
» 34 Pregnant
» 12 Lactating

1,007 Eligible

136 Absent

é >
> 18 Refused

854 Surveyed
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refused participation and agreed participation were
31.8% (95% CI 26.6% to 37.5%), 1.61% (95% CI 0.83%
to 3.11%) and 66.6% (95% CI 61.1% to 71.7%), respec-
tively. Of a total of 1007 eligible individuals, which were
found in the 644 households that agreed to be surveyed
(1.56 eligible individuals/household), 13.5% were absent
and 1.8% refused participation in the survey. The 854
surveyed individuals belonged to 629 households from 79
EAs.

There appeared to be a bias in the proportion of
eligible individuals that were not surveyed because they
were absent or refused participation (n=153), as their
proportion was greater in the younger age categories
(20.4% of those aged 25—44 years vs 3.73% of those aged
265 years), in the top wealth tertiles (16.8% of those least
poor vs 12.1% of those most poor) and in males (19.9%
of males vs 12.3% of females). Nonetheless, this absence
did not appear to affect the age, wealth and sex distribu-
tion of the surveyed sample compared with the eligible
sample (see online supplemental table S1).

Sample characteristics

A table describing the basic characteristics of the 644
surveyed households is provided in the online supple-
mental table S2. The average participating household
comprised almost three members and slightly over half
of these members were females. Over half of the house-
holds reported to be female-headed, but this proportion
showed an inverse relationship with wealth tertiles (64.7%
in the most poor households (95% CI 58.6% to 70.4%) vs
40.0% in the least poor (95% CI 32.6% to 47.9%)). Most
household members were of working age, and wealthier
households reported a greater proportion of child depen-
dents (26.4% in the least poor households (95% CI 22.1%
to 31.3%) vs 17.5% in the most poor (95% CI 13.0% to
23.3%)) butalower proportion of aged dependents (4.3%
in the least poor households (95% CI 2.6% to 6.8%) vs
10.5% in the most poor (95% CI 7.8% to 13.9%)). Most
households reported shared use of toilet facilities and the
fuel used for cooking was different according to wealth
tertiles, where households in the most poor tertile used
charcoal as their most common fuel (86.9%, 95% CI
82.1% to 90.6%) and those least poor used gas (57.8%,
95% C1 49.6% to 65.6%).

The characteristics of the surveyed individuals are
shown in table 1, stratified by sex, wealth tertiles and
age categories. We observed a relationship between sex,
wealth and age, where the most poor tertile had a higher
proportion of females, and age showed an inverse rela-
tionship with wealth. In table 1 we also observed other
patterns, where ethnic group, religion, marital status,
education level and working status showed significant
differences by sex, wealth and age.

A detailed examination of the complex interplay
of sex, age and socio-economic status in influencing
behavioural risk factors for NCDs is evidenced by the
data presented in table 2. In our analysis of the sex differ-
ences in behavioural risk factors for NCDs as depicted in

table 2, distinct patterns emerged. Women were found to
have significantly lower odds of consuming tobacco and
alcohol compared with men, with ORs of 0.16 (95% CI
0.07 to 0.36) and 0.54 (95% CI 0.38 to 0.76), respectively.
However, women were more likely to not meet the WHO’s
physical activity recommendations than men, with an OR
of 3.72 (95% CI 2.67 to 5.18). The consumption of salty
or fried snacks did not show significant sex differences,
indicating a similar dietary behaviour among both sexes.

Age-related trends further delineated risk behaviours,
with older participants (45-64 years) showing reduced
odds of alcohol consumption and intake of salty or fried
snacks compared with their younger counterparts, as
outlined in table 2. A clear age-associated increase in the
odds of not fulfilling WHO’s physical activity guidelines
was observed, especially pronounced among older age
groups, highlighting a trend towards decreased physical
activity with ageing.

Moreover, our findings indicate that socio-economic
status, represented by wealth tertiles, was not significantly
associated with NCD risk factors, with the notable excep-
tion of physical activity. Here, individuals in the two higher
wealth tertiles displayed lower odds of failing to meet the
WHO physical activity recommendations compared with
those in the most impoverished group, suggesting that
economic factors may play a role in physical activity levels
but not in other behavioural risk factors.

Diabetes prevalence and NCD metabolic risk factors

Table 3 delineates the prevalence and ORs for diabetes
within the Ga Mashie population. The findings reveal a
diabetes prevalence of 8.2% among individuals (95% CI
6.4% to 10.5%) and 11.5% at the household level, indi-
cating at least one member living with diabetes (95% CI
9.1% to 14.4%). Notably, a significant gender disparity is
observed, with females exhibiting a higher diabetes prev-
alence by 6.3 percentage points (95% CI 2.7 to 9.9) and a
markedly increased OR of 3.59 (95% CI 1.55 to 8.30) when
compared with males.

Further analysis indicates that older age groups possess
significantly higher diabetes prevalence and ORs in
comparison to the younger cohort, highlighting age as a
critical factor in diabetes risk. However, the distribution
of diabetes prevalence appears uniform across various
wealth tertiles, suggesting economic status does not
significantly influence diabetes risk in this community.

Additionally, table 3 presents obesity estimates, showing
females with significantly higher odds of both obesity and
central obesity. Age-related differences are pronounced
in central obesity across all older groups, whereas only the
middle-aged group (45-64 years) demonstrates increased
odds for obesity.

The prevalence of controlled, uncontrolled and undi-
agnosed diabetes in Ga Mashie was 3.21% (95% CI 2.17%
to 4.70%), 2.78% (95% CI 1.85% to 4.16%) and 2.24%
(95% CI 1.41% to 3.54%), respectively; and they repre-
sented 39.0% (95% CI 29.1% to 49.9%), 33.8% (95% CI
23.9% to 45.4%) and 27.2% (95% CI 17.3% to 40.2%)
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Table 3 Prevalence and crude ORs of diabetes and the metabolic risk factors obesity and central obesity

Diabetes* Obesity (BMI >30kg/m2) Central obesity (WHR >0.5)
% (95% Cl) OR (95% CI) % (95% Cl) OR (95% Cl) % (95% CI) OR (95% CI)
Total 8.2 - 35.1 - 74.5 -
(6.4 to 10.5) (31.3 t0 39.1) (70.8 to 77.9)
Sex
Males (n=305) 4.2 ref 13.8 ref 55.3 ref
(2.4t0 7.4) (9.0 to 20.5) (49.1 to 61.4)
Females (n=545) 10.5 2.66t 47.4 5.63t 85.5 4.77t
(8.0to 13.7) (1.38t05.12)  (42.5to0 52.3) (8.40t0 9.31) (81.5 to 88.8) (3.36 to 6.79)
Wealth tertile
Most poor (n=277) 9.3 ref 36.9 ref 73.6 ref
(6.4 to 13.2) (29.9 to 44.5) (67.9 to 78.7)
Poor (n=283) 10.0 1.08 33.5 0.86 72.7 0.96
(6.6 to 14.8) (0.611t01.93) (27.91t0 39.7) 0.56 to 1.32) (64.8 to 79.5) (0.63 to 1.45)
Least poor (n=290) 5.6 0.58 35.0 0.92 77.0 1.20
(8.3t09.3) (0.29t0 1.15)  (29.5 to 40.9) (0.62 to 1.38) (71.7 to 81.6) (0.80 to 1.80)
Age category
25-44 years (n=395) 0.6 ref 29.5 ref 64.8 ref
(0.2to 2.4) (25.1t0 34.2) (59.9 to 69.5)
45-64 years (n=327) 14.4 26.81 44.5 1.921 83.2 2.69t
(10.1t0 20.1) (6.40to 112.5) (38.4 to 50.8) (1.37 to 2.68) (76.6 to 88.3) (1.69 to 4.3)
65+ years (n=128) 15.8 29.9t 28.7 0.96 81.4 2.38t

(9.9 to 24.1)

(6.77 to 131.9)

(19.6 to 39.9)

(0.57 to 1.61)

(72.7 to 87.8)

(1.43 to 3.96)

We used logistic regression to assess ORs.

*A person was defined as living with diabetes if they reported to have received a prior medical diagnosis or were receiving treatment for

diabetes, or if they exhibited RBG values >11.1 mmol/L.
1p<0.05.
BMI, body mass index; RBG, random blood glucose; WHR, waist-to-height ratio.

of the totality of the diabetes prevalence, respectively.
Figure 2 presents a visual distribution of the values of RBG
by sex and age, where we can visually compare controlled,
uncontrolled and undiagnosed diabetes. Table 4 presents
an analysis of controlled, uncontrolled and undiagnosed

diabetes status, by sex, wealth and age, relative to the total
prevalence. For sex, we observed that females presented
with a greater prevalence (a 28 percentage points differ-
ence, 95%CI 8.3 to 47.7) and greater odds of uncon-
trolled diabetes, when compared with men. The opposite

male female
304
= “
o
S R *.
E 0] oo
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[%2] .
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Figure 2 Random blood glucose concentration against age, by sex and diabetes status.
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Table 4 Relative prevalence and crude ORs for controlled, uncontrolled and undiagnosed diabetes

Controlled diabetes

(Previous diagnosis, but normal RBG)

Uncontrolled diabetes
(Previous diagnosis, and high RBG)

Undiagnosed diabetes
(No previous diagnosis, but high RBG)

% (95% Cl) OR (95% Cl) % (95% Cl) OR (95% Cl) % (95% Cl) OR (95% Cl)

All 39.0(29.1t049.9) - 33.8(23.9t0454) - 272 (17.3t040.2) -
Sex

Male 452 (20.3t0 72.8) ref 11.0 (2.7t0 35.6)  ref 43.8(17.9t0 73.5)  ref

Female 37.6 (26.9t049.6) 0.73*(0.69t0 0.77) 39.0 (27.7 to 51.7) 5.17* (4.79t05.57) 23.4 (14.0t0 36.5) 0.39* (0.37 to 0.42)
Wealth tertile

Most poor  20.4 (8.85to 40.5) ref 42.3 (22.3 t0 65.2) ref 37.3(19.31059.6) ref

Poor 44.6 (24.9t066.1) 3.13*(2.94t03.34) 24.4 (10.7 to 46.7) 0.44* (0.42t00.47) 31.0(15.9to51.4) 0.75*(0.71 to 0.80)

Least poor 59.0 (36.4 to 78.3) 5.60* (5.25t05.96) 35.9 (17.7t059.3) 0.76* (0.72t0 0.81) 5.11 (0.63 to 31.5) 0.09* (0.08 to 0.10)
Age category

25-44 years 36.3 (28.7 to 4.46)  ref 63.7 (28.7 to 12.6)  ref 0.00 - -

45-64 years 29.4 (6.57 to 18.0) 0.73* (0.69 t0 0.77) 39.9 (6.09 to 28.4) 0.38* (0.36t0 0.40) 30.8 (17.9t0 47.5) ref

65+ years 61.5(11.4t037.8) 2.81*(2.65t02.97) 16.1(10.1t04.08) 0.11*(0.10t0 0.12) 22.3 (8.98 to 45.6) 0.65" (0.61 to 0.69)

We used logistic regression to assess ORs.
*p<0.05.
RBG, random blood glucose.

pattern was observed in females for controlled diabetes.
Females also presented with lower odds of undiagnosed
diabetes.

Socio-economic status was also significantly associ-
ated with diabetes status. For instance, individuals in the
highest socio-economic status had significantly lower
odds of uncontrolled diabetes (OR=0.76, 95% CI 0.72 to
0.81), and greater odds of controlled diabetes (OR=5.60,
95% CI 5.25 to 5.96), when compared with the lowest
socio-economic status. This same socio-economic group
presented very low odds of having undiagnosed diabetes.

Age emerged as another significant correlate of diabetes
status, with individuals aged 65 and above displaying
greater odds of controlled diabetes (OR=2.81, 95% CI
2.65 to 2.97), and lower odds of uncontrolled or undi-
agnosed diabetes (OR=0.11 (95% CI 0.10 to 0.12) and
OR=0.65 (95% CI 0.61 to 0.69), respectively).

DISCUSSION

Principal findings

This study marks an important advancement in under-
standing diabetes prevalence in the Ga Mashie locality, an
urban-poor enclave in Accra. The survey revealed a signif-
icant prevalence of diabetes, affecting over 1 in 10 house-
holds within this community. Additionally, it showed the
extensive presence of various NCD risk factors among the
population. Notably, our results uncovered clear dispar-
ities in the prevalence of diabetes and NCD risk factors
across different demographic groups. Age and wealth
status were identified as key factors, highlighting differ-
ences across population segments. Particularly striking
was the gender disparity observed, where females were
found to carry a disproportionately higher burden of
diabetes and numerous NCD risk factors. The study also

underscored the increased likelihood of females experi-
encing uncontrolled diabetes.

Diabetes prevalence

In this study, we revealed a significantly higher prevalence
of diabetes within the Ga Mashie area compared with
previous regional studies conducted in 2002 by Amoah
et al'” and in 2011 by Vuvor et al.'® Amoah et al reported a
diabetes prevalence of 6.3% (95% CI 5.61% to 6.99%) in
Greater Accra, while Vuvor et aldocumented a prevalence
of 3.9% (95% CI 2.3% to 5.5%) in periurban Accra. It is
important to note that both earlier studies used fasting
blood glucose determination and Amoah et al a 2-hour
glucose tolerance test, different from our methods. These
methodological differences, known to impact prevalence
rates,”’ alongside variations in the sampling universe,
might contribute to the disparities observed. Despite
these methodological distinctions, our study’s identifi-
cation of a notably higher prevalence aligns with projec-
tions indicating a rising trend of diabetes in the region.®

NCD risk factors
The prevalence of alcohol and tobacco consumption in
this community was high and we observed a sex differ-
ence, with men reporting a higher consumption in both
than women. In this context, there are factors, perceived
by the community, which are potentially driving alcohol
consumption and smoking in this region. These factors
include economic hardship (eg, unemployment), psycho-
social hardships and anxieties, illness management (eg,
pain suppression) and socio-cultural beliefs (eg, aphrodi-
siac, magic).32 For instance, funerals are local social and
important events that facilitate alcohol consumption.™
Eating habits associated with NCDs, that is, consump-
tion of salty or fried snacks, were also highly prevalent in
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this context, suggesting the need for action to improve
eating behaviours. However, this call to action in this
context is not without challenges. Mensah et al found
that the community perceived a greater consumption
of fruits and vegetables to be determined by availability,
cost, personal preferences and knowledge and belief’;
with personal preferences and cost considered the main
barriers to a higher consumption. This is supported
by the work of Suglo et al which found that people are
knowledgeable of what constitutes a healthy diet and
what foods are suitable for people living with diabetes in
Ga Mashie®; nonetheless, a healthy diet was perceived as
expensive, with cost as a major barrier to consumption
of healthy food.” Furthermore, the adherence to self-
care behaviours among people living with diabetes is
also a challenge, as demonstrated by Opoku et al, where
the mean number of days per week adherence to dietary
recommendations was 3.9-4.4 days/week, and where only
2.7% of people living with diabetes adhere daily to these
recommendations.” Understanding the determinants
of dietary behaviour, as well as the potentially differing
effects of dietary factors in populations at different stages
of the nutrition transition, is important to design context-
specific disease prevention programmes.™

Insufficient physical activity in this context was found to
be highly prevalent, with women presenting with a signifi-
cantly higher burden, thatis, 62% of women do notengage
in sufficient physical activity, compared with 30% of men.
Evidence of this gender gap can be explained by gender
norms affecting physical activity, as shown by the work
of Amin et al,”® where reported socio-structural barriers
for physical activity included concerns about social ridi-
cule or embarrassment, safety during outdoor activities, a
lack of culturally appropriate exercise facilities and high
social and work demands. For people living with diabetes,
chronic illness-related factors also hindered their exercise
participation. Nonetheless, evidence suggests that phys-
ical activity interventions in this context might be feasible
and could lead to significant improvement of glycaemic
control and reduction of NCD risk factors like WC.**?’

Sex difference in the burden of diabetes and NCD risk factors
In this context, we observed that women had a higher
burden of diabetes and some NCD risk factors such
as obesity and insufficient physical activity than men.
Conversely, men presented a higher risk of alcohol and
tobacco consumption than women. In this context,
obesity is understood as a sign of good living and good
health and men are understood to find larger women
attractive, which might motivate some women to desire
to be overweight.”® Weight management is mainly deter-
mined by social representation of being fat or slim.*?*’
Contrary to our findings, a recent study that included
data from five West African countries found that diabetes
and NCD risk factor burden did not vary by sex.*
However, another study also found thatin clinical settings,
a larger proportion of people living with diabetes are
women."" In our study, although proportionately more

eligible men were not surveyed, it is improbable that this
absence significantly impacted our results, as the age, sex
and wealth distributions observed in both the eligible
and surveyed populations remained similar (see online
supplemental table S1).*

Uncontrolled diabetes

Among people living with diabetes, a large proportion
presented with uncontrolled diabetes defined as having
a RBG values >11.1mmol/L and a prior diagnosis of
diabetes. Uncontrolled diabetes affected women dispro-
portionately—a finding observed elsewhere in Accra and
reportedly exacerbated during the COVID-19 era.*”

Consistent self-care among individuals living with
diabetes presents notable challenges, reflecting varied
adherence levels to medication and care recommenda-
tions.* Barriers to effective self-management are likely to
include limited knowledge about diabetes dietary strat-
egies, financial constraints, treatment non-compliance,
restricted access to glucometers, inadequate social
support and prolonged waiting times at healthcare facil-
ities.** Stigma is also a known challenge in the control
of diabetes.*” People living with diabetes in other settings
have reported that due to stigma, they often keep their
diagnoses to themselves and this is linked with non-
adherence to treatment and selfmanagement.® The
impact of stigma might be greater among women, as
women living with diabetes reported a greater risk of
divorce if their partners knew about their diagnosis.*’
These insights underscore the importance of improved
education about diabetes and dietary management strat-
egies, as well as the pivotal role of robust social support
from both community networks and organisations in
addressing these multifaceted challenges.

Availability, use and the poor regulation of pluralistic
health centres for care is pervasive in the Ga Mashie
community and this might also contribute to the mani-
festation of uncontrolled diabetes.”” Medical care often
begins as a combination of allopathic and complementary
medicine care, which then shifts fully to other forms of
treatment, often this shift being influenced by perceived
cheaper costs."’

Our finding that women in the Ga Mashie present
with greater risk of uncontrolled diabetes has also been
observed elsewhere in Accra. Women were found to
have an increased likelihood of poor glycaemic control,
and the prevalence of this poor control was exacerbated
during the COVID-19 era.*

Undiagnosed diabetes

Pregnant women represent the highest number of health-
care users globally and in Ghana, 88% of antenatal care
facilities are reported to screen for gestational diabetes,*
potentially explaining why a greater proportion of men
present with undiagnosed diabetes in this context. It
is also possible that a low relational continuity of care,
defined as an ongoing personal relationship between
care providers and patients guided by personal trust
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and a sense of responsibility,” could partly explain this
greater proportion in men, as they often present lower
continuity of care.” In addition, self-denial due to stigma
and perceived high cost of treatment may also contribute
to this observed phenomenon.”

Strengths and weaknesses of the study

There were limitations to our study. We surveyed a smaller
sample than originally anticipated based on our assump-
tions. This might have reduced our ability to detect
patterns in the distribution of disease and may account
for some of the potential contradictions with our findings
and that of others, as described above. We use RBG as one
of the criteria for defining diabetes, rather than fasting
blood glucose or a 2-hour glucose tolerance test.” Tt was
not feasible in our study to repeat RBG tests and we chose
not to gather data on self-reported symptoms of diabetes
given the potential bias in ability to recognise, recall and
report these in our study context. We acknowledge that
a single RBG does not constitute a standard diagnosis of
diabetes at an individual level, but it is a useful tool for
epidemiological studies and others have confirmed the
value of RBG measurement for assessing diabetes prev-
alence and mortality risk in populations.30 5152 Lastly, in
our survey, a greater proportion of men were missing
and not surveyed (online supplemental table S1). None-
theless, we think this is unlikely to affect the pattern of
results observed, as the sex, age and wealth proportions
observed in the surveyed and non-surveyed population
were comparable.

Our descriptive analysis is an initial description of
diabetes and risk in Ga Mashie, which is an important
starting point in understanding disease patterns. Further
investigation and more complex analyses beyond the
scope of the current paper are needed to disentangle the
complex interplay between social, behavioural and health
parameters described here.

Our study also has methodological strengths. Our
survey design and sampling methodology is robust and
representative, allowing us to draft inferences from the
population of interest in the Ga Mashie area. Rigorous
training and pilot testing, robust data collection proce-
dures, field supervision and data quality control measures
using the most up-to-date digital systems are likely to
have increased the quality of the data obtained from this
population.

CONCLUSION

Diabetes and NCD risk factors are highly prevalent in the
Ga Mashie, and they appear to have increased in the past
decade. There are inequities in these burdens by age,
wealth and, importantly, sex. These nuanced disparities
underscore the need for targeted and inclusive interven-
tions that account for multifaceted variations within this
community. Further investigation is warranted to better
understand the drivers and implications of the escalating
diabetes burden in the Ga Mashie area.
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