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Abstract
Introduction  Antimicrobial resistance (AMR) poses a major global public health threat, with deaths projected 
to reach 10 million annually by 2050, disproportionately affecting LMICs. Almost 80% of prescriptions at primary 
healthcare facilities contain at least one antibiotic. This study explores the existing care context at rural health centres 
(RHC) in Punjab to inform the development of an intervention package aimed at reducing inappropriate antibiotic 
prescriptions for two most common infections in the outpatient department of RHCs i.e., upper respiratory tract 
infections (URTI) and diarrhoea.

Methods  This study employed a care-cascade framework, selected for its suitability in resource-constrained settings 
and its applicability in contexts with limited evidence on AMR and stewardship practices. The mixed-methods design 
included: literature review; facility review (n = 3); key informant interviews with healthcare providers (n = 6) and 
patients (n = 6); and focus group discussions with health managers (n = 1), healthcare providers (n = 2), patients (n = 2), 
patients with experience of using mobile healthcare applications (n = 2) and community significants (n = 1). The data 
analysed at each step informed the next step and was populated in the pre-defined care tasks considered as themes.

Results  Using the care-cascade framework, four major care tasks were identified in URTI and diarrhoea management 
at RHCs: (1) patient consultation and laboratory testing, (2) drug prescription, (3) drug dispensing, and (4) patient 
education and counselling. At the RHCs there were no standard guidelines or diagnostic protocols being followed, 
inadequate lab facilities, and very brief patient consultations. Antibiotic prescription was largely empirical, driven by 
doctor’s clinical acumen and patient demands. Drug dispensing practices were inconsistent, involving dispensing 
partial courses without counselling. Patients were insufficiently counselled on disease management and antibiotic 
use. Stakeholders made context specific recommendations for developing clinical protocols, patient counselling, 
and training both doctors and dispensers. They also informed the design and content of the digital tools for patient 
engagement.
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Introduction
Every year, around 700,000 people are affected by a rising 
global health threat i.e., antimicrobial resistance (AMR). 
The estimated annual deaths caused by AMR by 2050 are 
likely to rise to approximately 39 million [1]. The problem 
of AMR is particularly worse in low-and middle-income 
countries (LMICs), contributing to around 85% (i.e., 4·3 
out of 5 million) annual deaths [2]. In Pakistan, an esti-
mated 59,000 deaths were directly attributable to antimi-
crobial resistance (AMR), while approximately 200,000 
deaths were associated with it in 2019 [3].

The AMR Global Action Plan was approved at the 
68th session of the World Health Assembly in 2015 and 
endorsed by the Government of Pakistan. As a result, 
Pakistan adopted the GAP-AMR as a National Action 
Plan (NAP) in 2016 and was enrolled in the GLASS sur-
veillance system in 2018 [4]. The implementation of the 
NAP in Pakistan is supported by DAI-funded Fleming 
Fund Program in collaboration with the government 
since January 2021, and has been mainly focused on 
strengthening AMR and antimicrobial use surveillance 
systems at a macro-level, engagement of hospital-based 
clinicians in promoting appropriate use of antibiotics and 
enhancing laboratory infrastructure [5]. Despite numer-
ous policy discussions, workshops, and official reports, 
implementation of effective AMR containment actions 
remains limited. Significant shortcomings have been 
identified in Pakistan’s national response to AMR five 
years after the launch of its National Action Plan. The 
situation highlights an urgent need to translate policies 
and dialogues into effective ground implementation [6]. 
Cost-effective interventions must be planned and imple-
mented by the health authorities to lessen the burden of 
AMR [7].

The first core element for the development of any 
healthcare intervention is understanding the context [8–
11]. A robust and effective intervention design involves 
co-development with relevant stakeholders. This collab-
orative process enables shared decision-making around 
the content, format, and delivery of the intervention, 
ensuring that it is tailored to the specific context i.e. 
social, cultural, and operational realities of the setting 
[12]. By grounding intervention development in contex-
tual understanding, they are more likely to be relevant, 
accepted, and impactful [13, 14].

Around 80% of the antibiotics are being used in pri-
mary health care settings [15], and therefore, there is a 
strong recommendation by WHO to integrate AMR 
response into primary health care [16]. AMR response 
at primary health care settings in LMICs should be con-
textualised, engage the community, and involve the use 
of information and health literacy to effectively reduce 
AMR [17].

Since the devolution of Pakistan’s health system in 
2010, healthcare has mainly been a provincial responsi-
bility [16]. The health system of Pakistan is divided into 
three main structures i.e., primary, secondary and ter-
tiary healthcare, with each province leading its health 
system. The primary care consists of the basic health 
units (BHUs), the rural health centres (RHCs), the sec-
ondary care consists of the tehsil headquarter hospitals 
(THQs) and district headquarter hospitals (DHQs), and 
the tertiary care consists of teaching hospitals [18]. The 
RHCs serve two-thirds of the rural population in Paki-
stan [19], with an average catchment population of up to 
100,000 people per RHC in Punjab [20].

According to the District Health Information System 
(DHIS) Punjab 2023–2024 report, the most common 
conditions recorded in outpatient visits were upper respi-
ratory tract infections (36.3%) and diarrhoea/ gastro-
enteritis (7.3%) [21]. This study aims to understand the 
context i.e., existing care setting and clinical practices; 
and inform the development of an intervention package 
aimed at reducing inappropriate prescription of antibiot-
ics for upper respiratory tract infections and diarrhoea 
at RHCs in Punjab, Pakistan. The intervention package 
to be informed by the context review included: desk-aide 
for doctors, training manuals for doctors and allied staff, 
a mobile app for patient engagement and a “WhatsApp 
bot” for patient safety.

Methods
The study was conducted at primary healthcare facili-
ties i.e., rural health centres in three districts of Punjab, 
Pakistan. These districts were selected systematically to 
geographically represent the south, central, and north-
ern regions of Punjab and randomly selected such that 
one district from each region i.e., Jhang (Central), Muzaf-
fargarh (South), and Sargodha (North) is included. One 
rural health centre was randomly selected from each of 
the three districts to ensure contextual diversity while 

Conclusion  This study underscores the complexity of antibiotic stewardship in rural health systems. A care-cascade 
framework allowed us to unpack these multi-layered challenges and identify leverage points for improvement. Future 
implementation strategies must embed these insights into program design, ensuring that stewardship is not merely a 
clinical responsibility but a health system imperative.
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maintaining feasibility for in-depth qualitative inquiry. 
The study was conducted between November 2023 and 
May 2024.

Study design
This study employs the care-cascade framework (Fig. 1), 
a sequential multi-method approach which utilises quan-
titative and qualitative data collected from primary and 
secondary sources (to be published separately). This was 
selected because the utilisation of known approaches, 
such as the ADAPT guidance [22] and the Medical 
Research Council framework for complex interventions 
[23] in Pakistan is hindered owing to two key factors in 
our experience: lack of available evidence and resource 
constraints. Hence, we used a simplified, evidence-
informed tool designed for resource-limited settings. 
This approach reduces reliance on specialised research 
expertise while remaining practical and effective.

A core expert group (CEG) comprising both technical 
and managerial experts and moderated by a senior public 
health professional was formulated to lead the process. 
A Technical Working Group (TWG) was established by 
the Directorate General of Health Services, Punjab, with 
representation from international organisations such as 
the World Health Organisation, the UK Health Security 
Agency, as well as the Ministry of National Health Ser-
vices, Regulations and Coordination, Government of 
Punjab. Bimonthly meetings were held for CEG and once 

every two months for TWG consultations over a period 
of six months.

The CEG formulated actionable components of the 
intended intervention, which we labelled as “care tasks” 
(e.g., clinical diagnosis, drug dispensing, or patient coun-
selling). In this process, intervention components [13] 
were conceptually broken down through implementation 
science perspective to list tasks for delivering and man-
aging the care. An implementation research logic model 
[24] was used for this activity. The proceedings, as well as 
the final list of the care tasks were reviewed and endorsed 
by the TWG. These care tasks were subsequently used as 
pre-defined themes for every step of the study.

Following the care task listing, the care-cascade frame-
work has three distinct but interrelated steps; learn, 
understand, and synthesise/inform the intervention, each 
step being informed by and expanding on the previous 
step. All three of these steps are employed to contextual-
ise the key actionable components of the intervention i.e., 
the care tasks.

The first step is to learn about the existing landscape 
by reviewing the available evidence as well as the facility 
settings. The second step is to understand key contextual 
nuances through engagement with relevant stakeholders. 
This is followed by synthesising the findings and inform-
ing the components of the intervention. The main activi-
ties conducted to implement these steps were as follows:

Fig. 1  Care-task framework
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 	• Literature review was conducted to learn from 
the global and national experiences of improving 
antibiotic prescription practices, as well as 
conducting antimicrobial stewardship activities at 
primary healthcare settings

 	• Facility review was done to understand the care 
setting and practices

 	• Key informant interviews were carried out to have 
a better understanding of the gaps identified by 
the healthcare staff, as well as from the literature 
and facility review regarding the care setting and 
practices at the RHC for the management of acute 
URTI and diarrhoea

 	• Focus group discussions (FGDs) were aimed at 
discussing and finding solutions to the problems 
identified from the key informant interviews and the 
facility review.

Data collection
For the literature review, searches were conducted on 
multiple databases, including PubMed, Scopus, and 
CINAHL, targeting the established care tasks. In addi-
tion, Google Scholar was also used for grey literature. 
The duration for the literature search included all publi-
cations in the English language published from January 
2005 to December 2023. A systematic set of steps was 
followed for this narrative literature review [25] which 
was then complemented by a targeted rapid literature 
review technique [26]. Reviewing the bibliographies of all 
the identified literature was helpful for further identify-
ing relevant materials.

The facility review was done through onsite obser-
vation and review of facility records. Two mid-level 
researchers visited one randomly selected rural health 
centre in each of the three selected districts. It was con-
ducted using a structured checklist developed to specifi-
cally address the key areas and gaps identified through 
the literature review relevant to the listed care tasks.

The activities and interactions of RHC staff with 
patients, as well as the facility records of a single work-
ing day were reviewed by both researchers and findings 
were noted in the checklist independently. The findings 
of both researchers were then reviewed by a senior pub-
lic health professional and any discrepancy was discussed 
with both researchers, establishing a common consensus.

The facility review was complemented by key-infor-
mant interviews (KII) at the RHCs. The interview guides 
for the KIIs were informed by the learnings from litera-
ture while the facility review focused on the pre-defined 
care tasks. Separate interview guides were developed 
for health care providers and patients, which were then 
pilot tested [27] for ensuring phrasing consistency as 
well as construct validity and necessary changes were 
made for refinement. Purposive sampling method [28] 

was used to identify relevant stakeholders for the KIIs 
who included healthcare providers currently providing 
services (minimum 1 year experience of working in pub-
lic primary health care facilities) or patients who have 
received healthcare services at the designated RHCs. The 
KIIs were conducted in Urdu with healthcare providers 
(n = 6) and patients with diarrhoea and/or acute respira-
tory infections (n = 6). The interviews were conducted by 
a mid-level qualitative researcher with a background in 
public health who was accompanied by a note taker. The 
duration of KIIs varied from 30 to 40 min per interview 
and were audio recorded and transcribed verbatim.

A total of eight FGDs were conducted with homog-
enous groups consisting of 4–6 participants from spe-
cific stakeholder categories. The FGDs were organised 
separately using tailor-made guides for each of the fol-
lowing groups: doctors; allied healthcare staff; district as 
well as provincial level health managers; male patients 
with diarrhoea and/or acute upper respiratory infections; 
female patients with diarrhoea and/or acute upper respi-
ratory infections; male patients with experience using 
mobile applications for healthcare; female patients with 
experience using mobile applications for healthcare; and 
community representatives. Each FGD included only 
participants from the same stakeholder group to ensure 
open and contextually relevant discussion. The FGDs 
lasted between 60 and 75 min and were conducted by 
trained qualitative researchers in the local language to 
facilitate participation. Two mid-level researchers mod-
erated the discussion and took notes.

Data analysis
All the findings from every step were populated into the 
respective sections of the care task framework.

For the literature review, the evidence was consolidated 
into summary findings according to the guidelines pro-
vided by Snyder [29]. The observations from the health 
facility were compared, and summary learnings were 
subsequently populated in the relevant matrix cells.

For qualitative data collected in KIIs and FGDs, deduc-
tive thematic analysis [30] was conducted manually 
with care tasks as pre-defined themes. The transcripts 
from the KIIS and FGDs were independently analysed 
by two mid-level researchers, and codes, categories, and 
themes were developed from the transcripts. Afterwards, 
a senior researcher reviewed the analysis process and 
brought consensus to the process after consultation with 
both researchers. Lastly, the thematic findings from KIIs 
and FGDs were populated into the relevant column of the 
care-cascade framework.

Once the framework was populated, the findings 
from all methods were synthesised by the core expert 
group to formulate operational and technical recom-
mendations for informing the healthcare delivery. These 
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recommendations were then reviewed, endorsed, and 
modified according to the guidance by TWG.

Ethical considerations
This study was approved by the Ethics Advisory Group 
(EAG) of the Association for Social Development (ASD) 
(Reference number: ASD-EAG-24-001a). Written 
informed consent was obtained from all participants. The 
confidentiality and privacy of all interviewees and partic-
ipants were respected in data analysis and reporting.

Findings
The Core Expert Group (CEG), using the care-cascade 
framework, outlined the essential care tasks involved in 
providing outpatient management of URTI and diarrhoea 
at the RHCs, including: (1) patient consultation and labo-
ratory testing; (2) drug prescription; (3) drug dispens-
ing; and (4) patient education/counselling. The findings 
matrix is presented in Table 1.

Patient consultation and laboratory testing
Review of the literature and facilities showed that there 
were no guidelines available at the RHCs to aid the con-
sultation and treatment recommendations for patients 
presenting with URTI or diarrhoea [31]. History tak-
ing and physical examination of the patients was only 
informed by the doctors’ core medical training and 
hands-on experience of care delivery. The average OPD 
consultation time was around 2–3 min per patient due to 
heavy patient load. The consultation rooms mostly had 
multiple patients present at a time and lacked an exami-
nation couch or privacy curtains. Interviews revealed 
that this resulted in compromised patient privacy during 
history taking and physical examination.

I found it very hard to explain my symptoms to the 
doctor openly because many other people who were 
present during the consultation were listening. The 
doctor was a male, which also made me shy. (Female 
with diarrhoea, KII)

According to the literature, there are minimal lab services 
in terms of diagnostic breadth and non-existent drug 
sensitivity testing at the primary care level in Pakistan 
[32, 33]. The RHCs had a modest-sized laboratory room 
(accommodating 4–5 people at a time). Commonly avail-
able tests at the RHC laboratory included blood glucose, 
complete blood picture (CBC) and chest X-Ray (CXR) 
at a subsidised rate. For tests not available at the RHC, 
patients were referred to the tehsil headquarter (THQ) 
or the district headquarter (DHQ) hospitals. Interviews 
showed that tests are mostly prescribed to patients in 
case the symptoms do not subside with the initial treat-
ment. Patients also preferred minimal testing prior to 

treatment due to their health condition and financial 
constraints.

We do not have any clear guidelines for proper his-
tory taking and clinical examination to diagnose 
correctly without test results, and to decide whether 
or not to prescribe antibiotics (Male doctor, KII)

The FGDs highlighted a clear need for contextualised 
protocols/guidelines for efficient diagnosis and manage-
ment of URTI and diarrhoea.

The doctors are experienced; however, a large influx 
of patients and minimal consultation time is a risk 
for inconsistent care. Therefore, there is a need for 
standardised consultation guidelines to be in place. 
We need clear, practical tools to streamline clini-
cal decision-making. (Provincial program manager, 
FGD)

Some of the focus areas that were suggested to be 
addressed in the guidelines/protocols were for improving 
clinical diagnosis of URTI and diarrhoea, to clinically dif-
ferentiate between viral and bacterial infections, to assess 
the severity of conditions, and to sensitise the healthcare 
staff on patients’ privacy during consultation. The man-
agers and doctors further emphasised the need for train-
ing of the healthcare staff on these developed protocols/
guidelines.

Significant strengthening of RHC lab, including C/S 
services, is not a part of any current plan. Therefore, 
protocols, and doctors’ clinical skills and practices 
may be enhanced in terms of prescribing for empiri-
cal treatment. (District level manager, FGD)

Drug prescription
Review of literature revealed that the World Health 
Organisation (WHO) has published guidelines (AWaRe) 
for the appropriate prescription of antibiotics [34]. Fur-
thermore, clinical guidelines have been developed by 
the Medical Microbiology & Infectious Diseases Society 
of Pakistan (MMIDSP) for the management of common 
infectious diseases [35]. However, MMIDSP guidelines 
do not provide guidance to distinguish viral from bacte-
rial URTI and diarrhoeal infection. Therefore, there is a 
need for guidelines to guide empiric therapy in Pakistan 
[36]. The review of facilities also found no specific proto-
cols/guidelines regarding drug prescription for URTI and 
diarrhoea available at RHCs. A limited range of antibiot-
ics was available for procurement by the RHCs to cover 
commonly occurring infections (see Table  2 for com-
monly available antibiotics at RHCs). Drugs were pro-
cured monthly by the RHC through the district health 
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Learn Understand Synthesise and Inform
Literature review Facility review Key informant interviews Focus group 

discussions
Oper. (litera-
ture + prog.)

Tech. (glob-
al + nation-
al experts)

Providers Patients

Care Task 1—Patient consultation and laboratory testing

No guidelines available at 
the RHCs to aid the consul-
tation and treatment
Communication, improves 
consultation experience
Lab facilities are minimal 
specially at primary care 
level
Minimal OPD consultation 
time
Modest-sized lab
Commonly available tests at 
the RHC laboratory include 
blood glucose, complete 
blood picture (CBC) and 
chest X-Ray (CXR) at a subsi-
dised rate

Daily average OPD: 150 
– 250
OPD consultation time was 
around 2–3 min per patient
No care guidelines or job-
aide available
History and physical exam, 
informed by core medical 
training and experience
Multiple patients present at 
a time in the consultation 
room
No examination couch or 
privacy curtains. Referral to 
THQ/DHQ for tests

Doctor mostly 
depends on 
presenting 
symptoms 
and patient’s 
explanation
Tests mostly 
prescribed to 
patients in case 
the symptoms 
do not subside 
with the initial 
treatment

Preference for 
same gender 
providers
Privacy is a 
concern in 
consultation
Patients do prefer 
long consultation
Compromised 
patient privacy 
during history 
taking and physi-
cal examination
Patients prefer 
minimal testing 
prior to treatment 
due to their 
health condition 
and financial 
constraints

No plans to 
strengthen RHC 
lab for culture 
sensitivity testing
Consultation set-
ting change not 
feasible; focus 
on efficient con-
sultation within 
the available 
resources
Contextualised 
protocol/guide-
line, enhanced 
staff skills, and 
support for the 
practice

Efficient con-
sultation using 
guidelines
Ask RHCs to 
consider local 
feasible privacy 
measures
Encourage 
allied staff 
communication
Testing scope/ 
quality beyond 
scope; focus 
link with hospi-
tal labs

Job aide 
for history, 
exam and 
diagnosis
Include 
signs /
symptoms 
of bacterial 
infection
Include 
detailed 
examination
Define mild, 
moderate, 
severe URTI/
diarrhoea
No lab 
tests, unless 
inevitable

Care Task 2—Drug prescription

WHO AWaRe guidelines
MMIDSP guidelines in 
Pakistan
Hospitals lack guidelines for 
empirical treatment
Provider-end factors for AB 
prescription include: no 
diagnostic facility, heavy 
patient load, patient prefer-
ences, lack of patient follow-
up, prevalent prescribing 
culture, and fear of M/L 
problems
Patient-end factors for AB 
prescription include: denial 
about the self-limiting na-
ture of their illness, as well 
as easy access to antibiotics 
from other doctors or over 
the counter if not prescribed
Lack providers’ training on 
appropriate AB prescription

No guidelines available to 
guide prescription of ABs
Limited range of ABs avail-
able in RHC stock including: 
Amoxicillin, Co-amoxiclav, 
Azithromycin, Cefixime, 
Ciprofloxacin, Metronida-
zole, and Co-trimoxazole
Majority of patients get ≥ 1 
drug prescribed
Two-third prescriptions 
contain AB
Drugs procured monthly 
by the RHC through the 
district health authority
Allocated budget for 
medicines has limited 
flexibility for RHC staff to 
decide (type/ quantity)
ABs selected as per need, 
and their quantity varies 
between the seasons
Medicines stored in the 
main drug inventory
Drugs provided to the OPD 
on a daily basis

Lack of staff 
training and ABs 
prescription audit
Almost all patient 
with URTI/ 
diarrhea gets AB 
prescribed
Prescription is in-
fluenced by stock 
availability
Some physi-
cians perceive 
over-prescription 
to be safer than 
under-prescrip-
tion
Patient’s prefer-
ences accounted 
for
Patients want 
quick relief

Most expect a 
drug prescription
Lack of education 
on AB by doctors
Most trust 
physicians’ advice 
regarding ABs
Most adhere 
to the advised 
treatment

Provision of em-
pirical treatment 
protocols
Training to 
enhance the staff 
skills
Monitoring of AB 
prescriptions and 
stock
Advised prescrip-
tion should be 
explained to 
patients

Tailor-made 
desk-aide 
to promote 
appropriate 
prescription
Train both doc-
tors and allied 
HC staff
Inform empiri-
cal treatment 
with ABs 
procured

Train in 
conservative 
care
Define 
empirical 
AB therapy 
(1st/2nd 
line) in the 
guidelines
Include 
guidelines 
on follow-
up care as 
required

Care Task 3—Drug Dispensing

Table 1  Findings matrix
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authority. A budget was allocated to the RHCs for the 
procurement of antibiotics with limited flexibility of real-
location. The antibiotics were selected as per need, and 
their quantity vary between the seasons (e.g., antibiotics 
for respiratory infections are stocked in larger quanti-
ties during the winter season). Medicines were stored in 
the main drug inventory at the RHC and provided to the 
OPD dispensary on a daily basis as per the need. Facility 
review also showed that most patients got prescribed ≥ 1 

drug, and about two-thirds of all prescriptions contained 
antibiotics.

Review of the literature revealed that the prescrip-
tion of antibiotics is influenced by multiple provider and 
patient-related factors. The provider-related factors lead-
ing to antibiotic prescription included lack of diagnostic 
facility, workload, perceived patient preferences, lack of 
patient follow-up [37], prevalent prescribing culture [38], 
and fear of medicolegal problems if the patient’s health 
deteriorated [39]. The patient-related factors included 
denial about the self-limiting nature of their illness, as 
well as easy access to antibiotics from other doctors or 
over the counter if not prescribed [40, 41]. These con-
siderations were further validated through the facility 
review. In the interviews, the doctors shared that their 
prescription was based on their clinical acumen; how-
ever, some additional influencing factors were drug avail-
ability and the patient’s preferences for certain drugs they 
perceive to give quick relief.

Table 2  Common available antibiotics at RHCs
Generic name Dosage
Amoxicillin 500 mg

Co-amoxiclav 625 mg, 156.25 mg/ml

Azithromycin 500 mg

Cefixime 500 mg, 100 mg/5 ml, 200 mg/5 ml

Ciprofloxacin 500 mg, 125 mg

Metronidazole 500 mg, 400 mg, 200 mg/5 ml, 120 mg/ml

Co-trimoxazole 160/800 mg, 80/400 mg/5 ml

Learn Understand Synthesise and Inform
Literature review Facility review Key informant interviews Focus group 

discussions
Oper. (litera-
ture + prog.)

Tech. (glob-
al + nation-
al experts)

Providers Patients

ABs dispensed at private 
pharmacies without 
prescriptions
Customers highly demand 
availability of ABs over the 
counter

ABs are dispensed for 
2 days, patient revisits to 
receive complete course
RHC dispense around ≥ 500 
AB courses per month
Dispensers counsel patients 
on intake of prescribed 
drugs

Two-day drug 
dispensing 
practice due 
to limited drug 
stock, patient 
adherence, and 
side-effects
Doctor updated 
about the drug 
stocks; and 
prescribes 
accordingly

Patients mostly 
receive prescribed 
drugs free-of-cost
Quality of drugs 
is acceptable to 
most patients
Women and 
elderly patients 
find revisiting 
OPD challeng-
ing to collect 
complete course 
of antibiotics

Improve the 
drug dispensing 
records (train the 
staff & monitor)
Explore ways to 
retrieve patients 
for complete AB 
course
Make easier for 
patients to get 
ABs dispensed on 
revisit
Provider 
encouraged & 
monitored to not 
prescribe unavail-
able ABs

Dispensing 
full 5-day 
course not 
possible, en-
courage 3-day 
dispensing; also 
strengthen pa-
tient education 
for adherence
Consider mak-
ing subsequent 
dispensing 
easier on revisit

Doctors to 
be trained 
in advising 
3-day 
course of 
ABs
Dispense 
drugs/ 
dosage 
according to 
prescription

Care Task 4—Patient education

Patient education regarding 
disease prevention and 
reducing the misuse of 
antibiotics is important in 
URTI and diarrhoea
Educating patients through 
digital smartphone ap-
plications is considered an 
effective mechanism for 
improving their knowledge, 
treatment adherence, 
satisfaction, and clinical 
outcomes

No standardised protocols/
messages available for 
education or reporting 
complaints
Short consultation timings 
affect patient counselling
Lack of patient counselling 
guidelines
Time constraints for doctors 
to counsel patients
Dispenser educates pa-
tients for other diseases

Many providers 
perceive that 
patients are gen-
erally not keen 
to get educated 
regarding the 
disease
Time constraint 
for doctors
Efficient use of 
time may include 
appropriate mes-
sages and staff 
skills

Patients do feel 
that currently 
they receive 
limited informa-
tion about the 
disease and its 
management
Patients find it dif-
ficult to remem-
ber the education 
messages
Patients perceive 
need for an acces-
sible knowledge

Contextualized 
messages to 
make the coun-
seling efficient
Take-home ma-
terials with key 
messages
Online access to 
knowledge
Pictorial mes-
sages, take-
home material, 
online access to 
knowledge

Develop edu-
cation material
Include 
responsible 
consumption
Enable allied 
staff for patient 
education
Supplement 
in-person 
counselling; 
posters, digital 
app and take-
home material

Adapt URTI 
educational 
messages 
from CDC, 
NHS
Adapt 
diarrhea 
educational 
messages 
from WHO, 
NHS and 
World 
Gastroen-
terology 
Organiza-
tion Global 
Guidelines

Table 1  (continued) 
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Patients often don’t know whether a drug is an anti-
biotic or not. However, they do recognise the names 
or appearances of the drugs that they feel have 
worked for them previously. So, they say, for exam-
ple, ‘give me Amoxil’ or ‘prescribe me that green 
coloured capsule.’ (Male doctor, KII)

The managers and providers underscored a need for pro-
tocols/guidelines for appropriate antibiotic prescription 
for URTI and diarrhoea (based on clinical examination) 
and to treat the disease within given resources (i.e., avail-
able drugs). They also suggested that the guidelines/pro-
tocol should include instructions regarding conservative 
care in case of viral infections, as well as follow-up care 
for the patients.

Drug dispensing
Review of facilities found that a qualified dispenser (a 
2-year formal training on drug dispensing) is responsi-
ble for dispensing the drugs, counselling the patient on 
intake of prescribed drugs and maintaining the records. 
The records showed that the drugs (particularly antibiot-
ics) are usually dispensed for up to two days, and patients 
are asked to visit the RHC again for the remaining dose. 
When further explored through interviews, it was found 
that dispensing drugs for two days relates to limited stock 
of drugs, risk of side-effects and uncertain patient adher-
ence to drug intake. The interviews also showed that 
the patients were inadequately counselled regarding the 
importance of collecting the remaining dose, and there-
fore, did not always adhere to this protocol.

In the FGDs conducted, dispensing a complete course 
of antibiotics was encouraged. However, in given circum-
stances, it was suggested that adherence to treatment 
despite partial dispensing should be enhanced through 
standardised patient education on responsible consump-
tion (i.e., dosage, treatment duration, follow-up and not 
getting antibiotics prescribed from elsewhere). Since in 
RHC settings, dispensers educate the patients regard-
ing the prescribed treatment, it was suggested that they 
should be enabled to provide the standardised education 
to the patients. The importance of continued support 
mechanisms to ensure the provision of quality care was 
also emphasised.

We should explore the possibility of dispensing a full 
course of antibiotics to everyone. Currently, we dis-
pense the full course of antibiotics (i.e., for 7 days) 
to only those who we deem absolutely necessary. 
(Female doctor, FGD)

Patient education
A review of the literature showed the significance of 
patient education in the case of respiratory infections 

[42] and diarrhoea [43] regarding disease prevention and 
reducing the misuse of antibiotics. Educating patients 
through digital smartphone applications is considered 
an effective mechanism for improving their knowledge, 
medication or treatment adherence, satisfaction, and 
clinical outcomes [44]. The facilities’ review showed that 
there were no standardised protocols available for edu-
cation or reporting complaints of URTI and diarrhoea 
patients. Due to minimal consultation time, the doctors 
provided inadequate counselling regarding URTI/diar-
rhoea disease, it’s treatment and prevention. It was also 
observed that the patient education for other diseases, 
e.g., tuberculosis, diabetes etc. was carried out by the 
RHC dispensers.

If patients have an emergency and want to reach 
out, there are only two ways; either they visit the 
RHC directly or call Rescue 1122 (ambulance ser-
vice) (Female doctor, KII)

The dispensers felt a need for having a standardised 
mechanism in place for on-site education and further 
suggested that patients should be efficiently educated 
through easy-to-understand and concise messages. They 
further stressed the importance of a source to make 
information accessible at home. Since the doctors have 
limited consultation time per patient, one of the strate-
gies suggested to address this issue was to train the dis-
penser to educate the patients. The managers expressed 
a need for a mechanism to not only educate but also 
engage patients in making care more responsive to their 
needs.

Since the time is limited, it would be better if the 
information were available at home, where people 
could read it themselves. It should be easy to under-
stand because there would be no healthcare staff at 
home to guide. (Female with URTI, FGD)

The use of healthcare mobile applications for engaging 
patients was found feasible and easily accessible. The 
existing users of these apps found some features to be 
significantly useful including audio assistance throughout 
the app and pictorial depiction of the messages for less 
literate people. Some users expressed that being able to 
access information with compromised internet access 
will further improve useability. A structured platform for 
participation was advocated by the community represen-
tatives who had previously been a part of such platforms 
where they were able to generate possible solutions, in 
collaboration with the doctors, in response to challenges 
reported by patients regarding care delivery for other 
conditions e.g., hypertension.
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We’ve had a proper platform to sit together before, 
like with the hypertension project, people actually 
shared what was going wrong, and we came up with 
practical solutions along with the doctors. That kind 
of space really helps. We need something similar now 
too. (Male with experience of digital health applica-
tion, FGD)

Synthesise and inform the intervention package
Based on the literature and data collection processes 
within this context review, there is a need for guidelines 
to inform the diagnosis and treatment of URTI and diar-
rhoea, given the limited facilities and skills available 
at the RHC level. Some of the key areas that should be 
covered in the guidelines are clinical diagnosis of bacte-
rial and viral infections (given the absence of lab diagnos-
tics) as well as its severity; the required treatment; and 
follow up. The tailor-made desk-aide for the doctors to 
help them diagnose and treat efficiently will cover these 
details.

Educating patients and engaging them to make care 
responsive to their needs is also an essential component 
in AMR response. The dispenser who is already counsel-
ling patients for other diseases such as TB and NCDs, 
should also educate URTI and diarrhoea patients on 
care i.e., prevention and treatment. To enable the dis-
penser to provide standardised education, the patient 
counselling flipbook will include easily understand-
able pictorial-aided messages focusing on: understand-
ing URTI/diarrhoea disease; conservative management 
of the disease; prevention; and risk of AMR (including 
what causes it and how to avoid it). In addition to edu-
cating patients at facilities, a need for a source of knowl-
edge that is accessible even after the facility visit was also 
validated. This will be addressed through a digital mobile 
application that will not only make knowledge accessible 
to patients at all times but will also provide them with 
awareness about their rights as patients.

Furthermore, the application will also be able to sup-
port the engagement of patients in making care respon-
sive to their needs. The application will provide the 
patients with a platform to report care and social chal-
lenges. The care challenges will be addressed through 
patient-provider forums that will be conducted at each 
facility (based on care challenges reported at the respec-
tive facilities), and the social challenges will be addressed 
through peer support videos that will be incorporated 
within the application.

Successful implementation of these intervention com-
ponents will require adequate training of healthcare 
staff i.e., doctors and allied staff (i.e., dispensers). There-
fore, there is a need for training manuals that covers all 
intervention components in detail with clear instruc-
tions on roles. The doctors will be trained on efficient 

diagnosis; treatment; and prescription writing (i.e., diag-
nosis, drug, dose and duration). The allied staff will be 
trained on counselling the patients and guiding patients 
about installation as well as the use of the mobile app and 
WhatsApp bot.

Discussion
This study reviews the context to inform an interven-
tion package for URTI and diarrhoea care at primary 
healthcare facilities in Pakistan. The study has used the 
care-cascade framework to map key systemic, structural, 
and behavioural factors influencing antimicrobial use. 
By organising care delivery into care tasks, which are: 
patient consultation and laboratory investigations; drug 
prescription; drug dispensing; and patient education, we 
were able to identify points of vulnerability that contrib-
ute to inappropriate antibiotic use, and opportunities for 
contextually relevant stewardship interventions.

Our study confirms that the patient consultations 
are brief (typically lasting only 2 to 3 min) due to heavy 
patient resulting in compromised care and patient 
counselling. The laboratory investigations are compro-
mised due to a range of contextual challenges, resulting 
in clinical decision-making that relies more on provider 
intuition. Evidence from a systematic review of 67 coun-
tries highlights significant global variation in the aver-
age length of primary care consultations. Notably, in 18 
countries representing approximately half of the world’s 
population, the mean consultation duration is reported 
to be five minutes or less. Such limited time for patient 
interaction raises serious concerns regarding the qual-
ity of care. The systematic review also confirms that in 
some countries, including Pakistan, individual primary 
care providers may conduct over 90 consultations per day 
[45].

This study found that in the face of diagnostic uncer-
tainty, with lack of laboratory tests, providers often 
defaulted to empirical broad-spectrum antibiotic pre-
scriptions as a precautionary measure. This practice is 
widely reported across LMICs including India and within 
Africa where diagnostic and lab testing capacity at public 
primary healthcare set-ups are a constraint [46, 47]. The 
study also found that there is lack of standard guidelines 
at the primary healthcare centres, which is consistent 
with other studies in southern Punjab [48] and Northern 
Balochistan, Pakistan which saw that specific instruction 
on the management of URTIs is not available in Paki-
stan [35]. The absence of accurate diagnostics without 
the confirmatory laboratory test and without any stan-
dard guidelines, represents a significant missed opportu-
nity for improvements in targeted therapy and antibiotic 
stewardship [49].

Our study also found that counselling for patients was 
completely absent, and antibiotics were prescribed but 
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full course were in most cases not dispensed for patients, 
instead opting to dispense only partial treatments. This 
contributes to misuse or over-use of antibiotics from 
over-the-counter distribution from other local pharma-
cies, which is directly leading to resistant microorgan-
isms [50]. Similarly, a narrative review has shown that 
pharmacist-led interventions, including educational 
counselling regarding the prescription can reduce inap-
propriate antibiotic use significantly [51]. A systematic 
review exhibits that educational counselling, when inte-
grated with supporting patient educational material 
enhances the quality of the counselling [52]. Strengthen-
ing the patient education and engagement can reinforce 
appropriate medicine use in primary healthcare system.

In summary, inappropriate antibiotic use in rural LMIC 
settings stems from complex, interrelated factors across 
multiple stages of care. Our study underscores the need 
for integrated contextualised interventions, that address 
care tasks in outpatient settings ensuring comprehen-
sive assessment at consultation, accurate diagnostics and 
appropriate case management according to standardised 
guidelines.

The strength of this study is the use of care-cascade 
framework offers a comprehensive approach to systemat-
ically understand the context using multiple methods and 
intervene in the care tasks, ultimately contributing to the 
containment of antimicrobial resistance and improve-
ment of primary healthcare quality. This framework can 
be used to further inform the wide-scale application of 
the care-task framework across different and unique con-
texts, while applying a simplified and systematic method. 
The limitations of the study are that it focuses on under-
standing the context specific to only two infectious con-
ditions i.e., URTI and diarrhoea and has a small sample 
size i.e., very few numbers of facilities. Therefore, the 
findings may not be necessarily generalisable.

Recommendations
To achieve meaningful and sustained improvements in 
care quality and antibiotic stewardship, policymakers 
should prioritise addressing some of the systemic aspects 
of care provision at RHCs such as managing staff work-
load, ensuring gender-sensitive workforce deployment, 
and addressing dispensing mechanisms at the primary 
healthcare level.

Conclusion
This study underscores the complexity of antibiotic stew-
ardship in rural health systems, where each step of the 
care task is affected by structural, behavioural, and sys-
temic constraints. Strengthening diagnostic integration, 
expanding role of allied staff, improving patient-provider 
communication, and instituting patient education are all 
essential for appropriate antibiotic use.

The care-cascade framework allowed us to unpack 
these multi-layered challenges and identify leverage 
points for improvement. Future implementation strat-
egies must embed these insights into program design, 
ensuring that stewardship is not merely a clinical respon-
sibility but a health system imperative.
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