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ABSTRACT
Background  A digital decision support system in 
healthcare is a digital health intervention that assists 
healthcare professionals in decision-making by providing 
treatment recommendations and enhancing diagnostic 
accuracy and quality of care. This will be the first study 
in Pakistan to assess the system’s usability, acceptability 
and effectiveness in improving healthcare outcomes 
while also evaluating the perceived quality of care. 
This comprehensive assessment will inform policy 
development in areas such as the scale-up of digital health 
interventions, data privacy and technology interoperability. 
Measures of effectiveness will include changes in clinical 
outcomes through a patient exit feedback survey. This 
study aims to evaluate the role of digital decision support 
systems in healthcare decision-making, which may be 
integrated into Pakistan’s tele-primary healthcare system.
Methods  The study will employ a multimethod approach. 
The data collection tools are adapted from the WHO’s 
digital health intervention monitoring and evaluation 
framework and include a technology assessment, 
healthcare provider surveys, patient exit interviews 
and focus group discussions with healthcare providers. 
Purposive sampling will be used for qualitative interviews 
with providers (doctors) and patients. Government 
stakeholders, private sectors, multilateral, academia and 
policymakers will be engaged through a consultative 
meeting. We will also conduct a literature review, as 
well as a comprehensive analysis of existing studies, 
documents and data relevant to digital decision support 
systems and digital health interventions implemented 
globally, and assess the performance, challenges and 
opportunities.
Ethics and dissemination  The study has been approved 
by the Ethics Review Committee at The Aga Khan 
University (2023-8514-26533). The dissemination of study 
findings through scientific publications and seminars will 
enable programme managers and policymakers to design 
tools to improve the quality of care provided through 
telemedicine platforms. This will contribute to efficient 

decision-making, access and quality of care for primary 
healthcare in low-income and middle-income countries. 
This study will also inform policy regarding the scale-up 
of decision support systems in primary care settings, data 
privacy and technology interoperability.

INTRODUCTION
A digital health intervention (DHI) can 
be defined as the application of digital 
technologies to improve access, efficiency 
and quality of healthcare service delivery, 
strengthening health systems and improving 
population-level health outcomes.1 These 
technologies include mobile health applica-
tions, electronic medical records and tele-
medicine services.2 The significance of DHIs 
is especially pronounced in low-income and 
middle-income countries (LMICs) with 
weak health systems, high disease burden 
and poor healthcare indicators, where DHIs 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ The protocol provides the approach and steps to 
assessing a digital decision support tool integrated 
within a large telehealth platform in a resource-
constrained setting.

	⇒ The novel conceptual framework used to design 
this study has been adapted from the WHO’s digi-
tal health classification to highlight the health sys-
tem’s challenges in the context of a low-income and 
middle-income country.

	⇒ The study’s outcome will highlight the managers 
and policymakers to design tools to improve the 
quality of care provided through telemedicine plat-
forms; however, only one telehealth organisation 
was involved.

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 11, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
5 S

ep
tem

b
er 2024. 

10.1136/b
m

jo
p

en
-2023-082167 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

http://bmjopen.bmj.com/
http://orcid.org/0000-0002-8710-3314
http://orcid.org/0000-0003-1543-8657
http://orcid.org/0009-0003-8300-9210
http://orcid.org/0000-0001-8253-1777
http://orcid.org/0000-0001-7620-9247
https://doi.org/10.1136/bmjopen-2023-082167
https://doi.org/10.1136/bmjopen-2023-082167
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2023-082167&domain=pdf&date_stamp=2024-09-04
http://bmjopen.bmj.com/


2 Tahir HN, et al. BMJ Open 2024;14:e082167. doi:10.1136/bmjopen-2023-082167

Open access�

present the potential to revolutionise traditional health-
care delivery models.3 Telemedicine, a subset of DHIs, 
uses information and communication technologies to 
connect populations to healthcare services, bridging the 
gaps in health access and quality of care for remote and 
underserved populations.4 However, significant imple-
mentation challenges, such as lack of infrastructure for 
DHI implementation, including the availability of smart-
phones, high-speed internet and computer devices, have 
been cited across literature.5

There is a growing body of evidence from LMICs in 
Asia and Africa that highlights the value of using DHIs 
and telemedicine platforms in primary care settings.6 
However, the implementation of evidence-based guide-
lines and the evidence on quality of care still need to be 
improved in LMICs, resulting in variations in patient-level 
outcomes.7 At the policy level, while there are explicit 
digital health policies for many LMICs, these often need 
to be more focused on quality of care.8 Evidence from the 
literature shows that the implementation of a digital deci-
sion support system (DDSS) can improve the implemen-
tation of standardised clinical guidelines; reduce clinical 
variations, duplications and errors; and improve clinical 
decision-making.9 DDSS may also support other health-
care operations, such as supply chain, human resource 
management and organisational planning.10

Pakistan is an LMIC with the fifth largest population 
globally11 and a Gross Domestic Product (GDP) per capita 
of US$1471 in 2023.12 Pakistan has one of the highest 
rates of maternal and child mortality among other coun-
tries.13 14 It has a budding Information Technology (IT) 
sector, with a broad base of technology-based start-ups in 
all sectors, including health. Health tech, such as Sehat 
Kahani, doctHERS and Tibbi, are digitising health service 
delivery by connecting health providers to communities 
through telemedicine platforms and DDSS.15 16 Recent 
times have seen a proliferation of donor-funded DHIs; 
however, quality of service delivery through tech platforms 
remains insufficiently addressed.15 Despite the evidence 
base supporting DDSS as an intervention for telehealth 
providers’ users, there needs to be more evidence of 
its feasibility, usability, acceptability and effectiveness in 
improving the quality of care in a resource-constrained 
setting.

The proposed study will be the first in Pakistan to eval-
uate the effectiveness of a DDSS embedded within a large 
tech platform in addressing health system challenges 
related to quality of care in primary care settings. The 
evidence generated will enable programme managers 
and policymakers to design tools to improve the quality 
of care provided through these tech platforms. Our study 
will outline contextually appropriate strategies to opti-
mise the effectiveness of DDSS in resource-constrained 
settings.

Other healthcare providers can use the recommen-
dations from the study in LMIC settings to improve the 
quality of care, access, user-friendliness, interopera-
bility and data security. The study will also inform policy 

development, focusing on decision support systems, data 
privacy and technology interoperability. Other e-health 
providers can use the recommendations appearing from 
the study.

Study aim
The study aims to assess the effectiveness of a DDSS 
embedded within a large telehealth platform in providing 
patient-centric care in a low-resource setting within the 
province of Sindh in Pakistan.

Objectives
	► To determine the perceived feasibility, usability and 

acceptability of DDSS among primary healthcare 
(PHC) managers of Sehat Kahani’s telehealth plat-
form in Sindh, Pakistan.

	► To ascertain the perceived quality of care for users of 
the telehealth platform supported by DDSS relative to 
non-users in Sindh, Pakistan.

	► To make recommendations to enhance the overall 
effectiveness and robustness of the system, with a 
focus on strengthening its components and processes.

Conceptual framework
We applied the WHO’s digital health classification (2.0) 
and WHO’s DHI to our current study to identify the 
health system challenges addressed by the DHI under 
review (refer to table 1).

The conceptual framework for the study has been 
adapted from the WHO’s tool for monitoring and eval-
uation of DHIs and the technology acceptance model 
(TAM).17 The TAM, initiated from the domain of social 
science and psychology, is frequently used to understand 
and analyse the perspective of users in terms of behavioural 
intention. It has been used in many studies to understand 
the acceptance of new technology.16 17 The perceived 
usefulness of technology is defined as the extent to which 
the performance of an individual improves as a result of 
using the technology. Likewise, the perceived ease of use 
highlights the extent of a user’s belief of how much effort 
they must make to adopt that technology. The study will 
explore the perceptions of PHC managers of a telehealth 
platform with DDSS and the perceived quality of services 
provided by PHC managers, and measure the perceived 
quality of care and equity for telehealth platform users in 
improving care quality (figure 1).

METHODOLOGY
Study design
A mixed-method study design will be employed to achieve 
the stated study objective.

Study participants
The study sites were purposively selected and include 10 
Sehat Kahani’s electronic clinics (e-clinics) located in 
lower-income urban slums of Karachi and Interior Sindh, 
including Bilawal Goth Clinic, Labour Square Clinic and 
Korangi Zia Colony Clinic in Karachi, and Giddu Chowk 
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Clinic, Al Shifa Clinic, Nasarpur Clinic, Jhan Mori Clinic, 
Tando Hyder Clinic, Moro Clinic and Larkana Clinic in 
Interior Sindh.

Sehat Kahani is an award-winning digital healthcare 
start-up that operates 65 e-clinics in low-income commu-
nities in Pakistan18 19 and provided 3.1 million direct 
consultations from July 2017 to August 2023. These clinics 
are equipped with computers, video conferencing equip-
ment and medical supplies. Patients access the e-clinics 
via the Sehat Kahani web and mobile or by visiting in 

person. They currently provide diagnosis protocols for 
febrile illnesses, where trained healthcare providers serve 
as intermediaries conducting needs assessments before 
connecting patients to qualified doctors through video 
consultations. The services menu includes PHC with 
specialised services, encompassing but not limited to 
maternal and child health, mental health and referrals to 
tertiary care facilities. The platform’s telemedicine clinics 
have reduced the need for long-distance travel to receive 
healthcare.20

Table 1  WHO’s digital health classification (2.0)

Health system challenge: need 
or problem to be addressed

DHI: digital functionality for addressing the 
health system challenges

Service and application types: digital 
system or service that delivers one or 
more of the DHI

Quality:
3.1: poor experience of health 
service users.
3.7: poor adherence to 
evidence-based standards, 
guidelines and protocols.

Healthcare provider decision support:
2.3.1: provide prompts and alerts according to 
protocol.
2.3.2: provide checklist according to protocol.

A3: decision support systems:
‘Computer-based tools that combine 
medical information databases and 
algorithms with patient-specific 
data. They are intended to provide 
healthcare professionals and/or users 
with recommendations for diagnosis, 
prognosis, monitoring, and treatment of 
individual patients’.

Efficiency:
6.6: burden of manual 
processes.

Telemedicine:
2.4.1: consultations between remote health 
service users and healthcare provider.
2.4.2: remote monitoring of health service user’s 
health or diagnostic data by provider.
2.4.3: transmission of medical data (eg, images, 
notes and videos) to the healthcare provider.

DHI, digital health intervention.

Figure 1  Conceptual framework for the study adapted from the WHO’s tool for monitoring and evaluation of digital health 
interventions and the technology acceptance model. DDSS, digital decision support system; LMICs, low-income and middle-
income countries.
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Sehat Kahani’s telehealth platform uses ‘doctor 
brides’ (which means doctors and housewives) to work 
remotely from home using digital technology to provide 
healthcare services and consultations to patients.18 Sehat 
Kahani uses Microsoft’s Azure cloud platform to store 
and analyse patient information, aligning with Micro-
soft’s objective of empowering individuals and organisa-
tions through purpose-driven innovation. For instance, 
Microsoft cloud and artificial intelligence (AI) have been 
considered ‘crucial for comparing healthcare demo-
graphics’.21 In primary care settings, the DDSS pilot 
phase employs algorithms designed for quick detection 
of five febrile diseases: pneumonia, typhoid, malaria, 
dengue and urinary tract infection. These algorithms 
use patient data, symptoms and epidemiological infor-
mation to aid in early detection and intervention. By 
incorporating advanced analytics, PHC professionals can 
rapidly identify incidents, allowing for prompt measures 
to prevent the spread of infectious diseases and improve 
patient outcomes. DDSS is a computer-based system 
that provides recommendations and ideas to healthcare 
providers based on patient data and different health 
information inputs,22 and the DDSS uses a machine 
learning algorithm, that is, a decision tree, for diagnosing 
patients of five febrile diseases. The algorithm has been 
built using Python programming language and its scikit-
learn library.23 24 The Sehat Kahani DDSS is an innova-
tive machine learning program that is connected with the 
electronic medical records system. The DDSS is designed 
to improve clinical decision-making by using disease 
protocols and algorithms to aid healthcare providers at 
various phases, such as diagnosis, treatment planning and 
continuous monitoring. The DDSS uses random forest 
technique, which is a type of machine learning algorithm. 
We used treatment protocol guidelines from the National 
Health Service (NHS) to build algorithm, for example, 
pneumonia,25 typhoid,26 malaria,27 dengue28 and urinary 
tract infections.29 The initial algorithm training and 
testing followed a 70:30 ratio. The algorithm was trained 
using data of 1400 individuals and tested using data of 
600 individuals. Model validation showed a sensitivity for 
febrile disease diagnosis of 0.87 and a specificity of 0.91. 
The Receiver Operating Characteristic (ROC) curve indi-
cated following result: Area Under Curve (AUC) of 0.93 
and the F1 score of 0.89. The system sends medic alerts 
on five febrile diseases—pneumonia, typhoid, malaria, 
dengue and urinary tract infections—as well as methods 
for managing these conditions.

Study settings
The study sites were purposively selected, which include 
10 Sehat Kahani’s e-clinics located in lower-income 
communities of six Karachi and other four districts in 
Sindh. We used the ​randomizer.​org tool for random 
selection of intervention and control sites. Out of the 
total clinics (n=40), we randomly identified five clinics 
for intervention and five for control. We followed the 
following process of randomisation:

	► The total number of clinic was initially arranged in 
alphabetical order, then each clinic was assigned a 
serial number. The serial number was then input into 
the ​randomizer.​org tool.30

	► Five random serial numbers were selected first and 
then the process was repeated to select five more.

	► We then checked whether there was any overlap in the 
serial number of the first and second group. We did 
not find any overlap in the serial number of the first 
and second group.

	► We assigned the first group of five sites as intervention 
and the second group of five sites as control.

	► Once we identified the five clinics for interventions 
and five for control, we then developed a plan to 
implement intervention and control at these sites.

Thus, the intervention sites are Korangi Zia Clinic, 
Bilawal Goth Clinic, Giddu Chowk Clinic, Tando Hyder 
Clinic and Larkana Clinic. The control sites include 
Labour Square, Colony, Al Shifa, Nasarpur, Jhan Mori 
and Moro, respectively. The chosen study sites play a 
pivotal role in providing a comprehensive understanding 
of the effectiveness of the DDSS embedded within Sehat 
Kahani’s telehealth platform and additional clinics in 
various locations within Interior Sindh, and the study 
aims to capture the diverse demographic and health-
care landscape of the province. These areas represent 
distinct populations facing unique health challenges 
associated with urban poverty, limited infrastructure and 
geographical remoteness. Additionally, the engagement 
of government stakeholders within the health depart-
ment in the province of Sindh provides a crucial link to 
regional health policies, ensuring that the study’s findings 
align with broader healthcare infrastructure and policy 
considerations.

Data collection tools
The tools for data collection (quantitative and qualita-
tive) have been developed using the WHO’s assessment 
framework for digital health.17

Quantitative assessment
Healthcare provider survey
The healthcare provider survey will assess the DDSS from 
a health provider’s perspective. Data will be collected on 
various outcome measures shown in box 131 32 (refer to 
online supplemental appendix 1).

Box 1  Domains of perceived usefulness of DDSS

	⇒ DDSS utilisation pattern.
	⇒ Social influence.
	⇒ Facilitating conditions.
	⇒ Users’ behavioural intentions towards DDSS.
	⇒ Users’ satisfaction with DDSS.
	⇒ Ease of use.
	⇒ Accuracy and completeness of disease protocol.

DDSS, digital decision support system.
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Sampling strategy and size
We will have non-probability purposive sampling for the 
healthcare provider survey. The study sample consists 
of 10 e-clinics, of which 5 teleclinics are included in the 
intervention group with the DDSS system and 5 teleclinics 
in the control group, which are randomly selected. The 
inclusion criteria for the control group are teleclinics that 
exclusively use telemedicine. In contrast, the interven-
tion group includes teleclinics where the DDSS has been 
implemented along with telemedicine. Each clinic, irre-
spective of the group, has 6 healthcare providers, resulting 
in 60 healthcare providers participating in the study, all of 
whom will be recruited for the survey and training will be 
provided. We anticipate response rates from both groups 
to enhance interpretation of the results. If needed, we will 
add more Sehat Kahani clinics to fulfil the sample size as 
a contingency plan. This approach ensures an adequate 
representation of the provider population and enhances 
the generalisability of the findings.

Inclusion and exclusion criteria
The inclusion criteria for the control group are teleclinics 
that exclusively use telemedicine. In contrast, the inter-
vention group includes teleclinics where the DDSS has 
been implemented along with telemedicine. Healthcare 
workers who do not work in these sites or do not provide 
consent will be excluded.

Patient exit survey
The patient exit survey uses a previously developed and 
validated measurement scale in the Guinea33 and Nouna 
districts of Burkina Faso.34 The final instrument consisted 
of 27 items assessing perceived quality of care across six 
domains—quality of healthcare facility infrastructure, 
promptness of service, quality of healthcare provider 
conduct, quality of health provider communication, and 
financial and physical accessibility to care—on a five-level 
Likert scale ranging from very poor (1) to very good (5) 
(refer to online supplemental appendix 2). We selected 
these domains as relevant to DHIs as they impact both 
health care quality of care and digital technology. (see 
box 2).35

Sampling strategy and size
A non-probability purposive sampling technique will be 
employed at the end of the consultation to select patients 
for the patient exit survey, which has been translated into 
Urdu. The desired sample size for this study is 324 indi-
viduals, with patients from each clinic presenting with a 

complaint of fever. Half of the patients, totalling 162 indi-
viduals, are from e-clinics where DDSS is implemented 
and the other half are from e-clinics where DDSS is not 
implemented. The sample size determination consid-
ered assumptions such as an estimated population size of 
100 000 individuals and an anticipated frequency of the 
outcome factor, in this case, the perceived quality of care, 
set at 70%. The chosen CI of 95% ensures high statistical 
precision and reliability.

Inclusion criteria for the patients
The inclusion criteria for this survey are patients who 
visit the clinic with a new complaint of fever and are 18 
years old or older; others will be excluded. This method 
allows for a deliberate and targeted selection of patients 
who have been exposed to telemedicine services based on 
specific criteria relevant to the research objectives.

Quantitative analysis
Data analysis will be performed using STATA V.17 statis-
tical software, with initial descriptive statistics for sociode-
mographic, facility services and utility of decision support 
system, followed by inferential statistics for the outcome 
measure provided above. For instance, the primary 
endpoints would be feasibility (eg, ease of integration into 
current processes), acceptance (eg, providers’ willingness 
to stick with the system) and usability (eg, user happiness 
with interface design). Further, the secondary endpoints 
would be an enquiry into DDSS-supported telehealth 
platform users’ perceived quality of care being higher 
than that of non-users. Moreover, exploratory investi-
gations can delve into possible relationships between 
provider demographics and DDSS usability perceptions, 
or examine variations in perceived quality of care across 
telehealth platform users according to patient attributes.

Outcomes for health provider survey
Data on the following outcome measures will be collected 
through the health provider survey:

	► Per cent of PHC managers who have adopted (ie, 
became users of) the technology.

	► Per cent of users who demonstrate proficiency in the 
use of the digital health system.

	► Per cent of users who rate the digital health system as 
‘easy to use’.

	► Per cent of users who rate the digital health system as 
‘transmits information as intended’.

	► Per cent of users who report satisfaction with the 
content of health information received via the digital 
health system.

	► Per cent of health workers who report adequate knowl-
edge of specific patient management guidelines/
protocols.

	► Per cent of care standards relating to intervention X 
observed to be met using the DHI during a client–
provider consultation.

	► Per cent of providers observed to be using DHI during 
their patient consultations.

Box 2  Domains of perceived quality of care

	⇒ Perceived quality of healthcare facility infrastructure.
	⇒ Perceived promptness of service.
	⇒ Perceived quality of healthcare provider conduct.
	⇒ Perceived quality of health provider communication.
	⇒ Perceived quality of health service delivery.
	⇒ Perceived financial and physical accessibility to care.
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	► Number of clients (average or total) attended by a 
health worker using the digital health system over the 
reference period.

	► Whether all workers are similarly providing length, 
content and quality services (observation: checklist).

Client exit interviews
Data on the following outcome measures will be collected 
through client exit interviews:

	► Per cent of clients satisfied with the quality of service.
	► Per cent of clients satisfied with the waiting times 

before seeing the doctor.
	► Per cent of clients satisfied with the time given by the 

doctor to see them.
	► Per cent of clients satisfied with the medicines 

prescribed, including counselling on side effects.
	► Per cent of clients satisfied with the cost of services.
χ2 will be applied to compare categorical variables 

and t-test will be used to assess the mean scores for user 
acceptance, improvement in quality of perceived care and 
DDSS ease of use. Multivariate linear regression analysis 
will assess the impact of the decision support system on 
improving the quality of perceived care while adjusting 
for confounding variables such as education status, sex, 
language barrier, socioeconomic status and unknown 
confounders.

Qualitative assessment
Consultative meeting with stakeholders
We will engage stakeholders, including government 
health policymakers, private sector providers, health 
system experts and academics, in a consultative meeting 
to understand the health system barriers and facilita-
tors for the implementation of decision support systems 
at public and private sector PHC facilities, as a broader 
solution for the identified health system challenges. 
The policymakers were preidentified by the research 
team through stakeholder mapping, a strategic tool for 
assessing and selecting stakeholders who can be involved 
in the project, initiative or decision-making process. We 
will also discuss the policy environment for implementing 
DHIs, including DDSS, in the public and private sectors, 
including data privacy and interoperability issues. It is 
a separate activity. A total of 35–40 stakeholders will be 
engaged by using purposive sampling techniques during 
this consultation, and during these sessions consent 
will be taken and data saved by using recorders (online 
supplemental appendix 3).

Indepth interviews with health policymakers
Indepth interviews will also be conducted with government 
policymakers to understand the needs of government 
essential health units/PHC centres for implementing 
DDSS and political commitments (online supplemental 
appendix 3).

Inclusion and exclusion criteria
The criteria for policymakers include expertise, decision-
making authority, diverse perspectives and relevant 

experience in planning and development in the public 
sector. However, those who do not consent to participate 
or are unaware of the DDSS system will be excluded.

Sample size and strategy
The study will employ purposive and snowball sampling 
techniques to select participants who exhibit diversity in 
terms of age, sex and profession belonging to the govern-
ment sector. The sample size is expected to be 15–20 
participants based on the principle of data saturation. 
This entails continuing data collection until no new infor-
mation or themes emerge from the data.

Focus group discussions with telemedicine service providers
Focus group discussions (FGDs) will be conducted with 
service providers of Sehat Kahani who have used the deci-
sion support system. They will select a purposive sampling 
technique from the Sehat Kahani teleconsultation 
clinics and understand their perceptions and barriers 
about service providers. The indepth interviews will be 
conducted with PHC managers, one per facility of Sehat 
Kahani (online supplemental appendix 4).

Sample size and strategy
A purposive sampling technique will be employed to select 
healthcare providers. This strategy will allow the selection 
of participants with direct experience and knowledge of 
using DDSS Sehat Kahani’s e-clinics. There will be three 
FGDs, with 6–10 healthcare providers in each FGD.

Inclusion criteria
	► Doctors in patient management and care affiliated 

with the decision support system.

Exclusion criteria
	► Those who have joined for less than 3 months and are 

not directly involved in patient management and care.
	► Doctors who do not give consent for an interview.

Qualitative analysis
The analysis plan will employ an exploratory approach 
using inductive data analysis. Transcripts of the interviews 
and discussions will first be coded, followed by genera-
tion of novel themes using coding criteria. These themes 
will be transformed into narratives, and the relation-
ships between them will be analysed to gain an explor-
atory understanding of factors for the use and uptake of 
decision support systems. The analysis will be conducted 
systematically, ensuring accuracy and consistency. The 
findings will be validated and the process will be docu-
mented for transparency. The outcomes will be reported, 
summarising key themes and providing supporting 
evidence. The analysis will be performed using the NVivo 
software.

Technical assessment of DDSS
The research team, including AI and machine learning 
experts, will specifically assess the performance and 
stability of the software (ie, free of software bugs), user 
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interface design, legal compliance around restricted 
content and intellectual property, and prevention of 
deception. Sehat Kahani provided the platform of tele-
health and DDSS as part of the research study. Our 
research team will review the software and hardware archi-
tecture of DDSS and its integration of the medical record. 
In this regard, we will gather data on software testing and 
implementation along with piloting and evidence of 
removal of software bugs. Sehat Kahani teams comprise 
software engineers, IT staff and operational managers 
in this evaluation (online supplemental appendix 5). 
Furthermore, a qualitative interview guide for DDSS for 
technical review form will be filled out (online supple-
mental appendix 6). Contingency plans have been devel-
oped to address potential variations in response rates to 
add more clinics.

Patient and public involvement
The study was developed after a detailed online litera-
ture search that involved a primary study that took input 
regarding decision support systems from patients. At the 
inception of the study idea, we conducted indepth inter-
views and round table discussions with health entrepre-
neurs and policymakers along with patient interviews to 
guide study development. The patients were not involved 
in recruitment but are involved in the conduct of the 
study as we performed client exit interviews with them. 
The results will be disseminated to study participants by 
conducting a seminar at the end of the study, by publica-
tion of study results and by report development as part 
of the requirement of the granting agency. The burden 
of intervention will be assessed by the study participants 
in the client exit interviews (see study teams in online 
supplemental appendix 7).

ETHICAL CONSIDERATIONS AND DISSEMINATION
This study was approved by the Ethical Review Board at 
The Aga Khan University. Patients participating in the 
study from April 2023 to May 2024 will be asked to provide 
informed written consent (refer to online supplemental 
appendix 8), which has been translated to Urdu. It will be 
emphasised that participation is voluntary. Interviews will 
be conducted in Urdu or the local language by local data 
collectors, conducted with privacy and while respecting 
local customs. The interviews will take place to maintain 
the privacy and confidentiality of the participants. It will 
be explained that information will be anonymised for 
confidentiality. Data will be anonymised for entry and 
analysis. Data will be encrypted and stored per The Aga 
Khan University’s (AKU) Ethics Review Committee (ERC) 
policy, with anonymised data accessible only to study 
investigators and available for 7 years under encryption.

DISCUSSION
Telemedicine is a promising DHI aimed at delivering care 
to patients in flexible settings, potentially improving access 

to care, increasing patient engagement and reducing 
healthcare costs.36 Pakistan as well as other LMICs have 
witnessed a proliferation of DHIs, including telehealth 
platforms, using the DDSS.37 However, knowledge about 
its effectiveness in addressing health system challenges 
is needed. This is the first study in Pakistan that aims to 
evaluate the effectiveness of a DDSS embedded within a 
large tech platform such as Sehat Kahani in primary care 
settings. Our study will reveal how DDSS is positioned and 
creates change in a resource-constrained setting and will 
highlight its strengths and weaknesses in relation to the 
intended outcomes. Additionally, the study aims to ascer-
tain the perceived quality of care and equity for users of 
the Sehat Kahani telehealth platform using DDSS, assess 
the needs and priorities of the health systems, and recom-
mend strategies to optimise the effectiveness of DDSS.

Successful implementation of the DDSS within the tele-
health platform requires careful consideration of several 
factors, including the availability and reliability of technology 
infrastructure, the training and support needs of healthcare 
providers, and the integration of the DDSS with existing clin-
ical workflows. A careful assessment and optimisation of these 
factors is needed to ensure the effective and sustainable use 
of the DDSS within the telehealth platform.

However, the need for more reporting on the implemen-
tation and evaluation of DHIs in published literature poses 
a challenge for both research and practice, hindering the 
replication and immediate adoption of interventions in 
resource-constrained settings. Few studies have analysed 
intervention implementation using a contextually tailored 
approach,16 38 which is necessary for successful adoption and 
replication. This research aims to provide such information 
to researchers and practitioners, which to our knowledge has 
yet to be achieved in Pakistan.

A notable strength of our study is its methodological 
rigour, characterised by the adoption of a multimethod 
approach with a cross-sectional design, enabling the 
researchers to collect both quantitative and qualitative 
data. This approach allows for a more comprehensive 
understanding of the factors that influence the effective-
ness of the DDSS within the telehealth platform, as well 
as the impact on quality of care and patient satisfaction. 
Moreover, the cross-sectional design allows us to capture 
a snapshot of the current state of the telehealth platform, 
providing valuable insights into the real-time dynamics of 
its implementation. This temporal dimension is crucial in 
assessing the sustainability and adaptability of the DDSS 
within the ever-evolving landscape of digital health.

Strengths and limitations
The study adapts the conceptual framework from the 
WHO’s tool for monitoring and evaluation of DHIs and 
the TAM to assess the perceived usefulness and ease of 
use of DDSS. The WHO’s tool for monitoring and evalua-
tion of DHIs provides a standardised framework, allowing 
for consistent data collection and analysis, making it 
easier to compare results across different interventions 
and settings. This tool has previously been employed in 
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other studies.39 40 In addition, to understand the accept-
ability of DDSS among the users, our data collection tools 
will draw from the TAM. This allows for a comprehensive 
understanding of the factors that influence technology 
adoption, allowing for addressing facilitators and barriers 
to its use. The evaluation of DDSS in Pakistan involves 
challenges such as data quality, infrastructure restrictions 
and insufficient resources. The decision support system 
has only been applied to febrile diseases, and comorbid-
ities associated with these diseases need to be explored 
further. The algorithm was trained on a limited set of 
individuals; more comprehensive testing will have to be 
done to enhance the generalisability of the algorithm, 
taking into account sociodemographic factors at work. 
The sociocultural backgrounds and ethical consider-
ations add complexity. More studies are needed, espe-
cially since this is one of the first studies conducted in 
Pakistan. It is suggested that DDSS be integrated to a 
large extent to provide societal benefits beyond hospital 
settings, including public and private sectors.

The study also has the potential to stir policy dialogue 
among policymakers in Pakistan towards deploying DDSS 
to improve the quality of care for rural and underserved 
communities with gaps in the health workforce. This study 
hopes to better align the public health and digital tech-
nology research agendas and identify common knowledge 
gaps and intersections where the expertise from these two 
sectors can complement each other. The proposed work 
would lay the basis for scale-up grant applications focused 
on the development and implementation of an AI-based 
DDSS and the development of metrics for quality-of-care 
assessment for telemedicine and digital health platforms.

CONCLUSION
The study will provide valuable insights into the use of 
DHIs in LMICs and identify strategies to optimise the 
effectiveness of these interventions. The results of the 
study can be used to inform policy development and imple-
mentation and promote the adoption of evidence-based 
guidelines enabled by DDSS for patient management in 
LMICs. Additionally, the study will provide insights into 
the barriers and facilitators for implementing DHIs in 
LMICs, which can be used to inform future research and 
implementation efforts. Overall, the study has the poten-
tial to contribute to the development of a more equitable, 
accessible and effective digital healthcare system in Paki-
stan and other LMICs.

OPERATIONAL DEFINITIONS
	► Effectiveness of DDSS: Measures of effectiveness will 

include changes in clinical outcomes through patient 
exit feedback survey.

	► Feasibility of DDSS: Feasibility means, in the context 
where DHI is being implemented, whether it is 
possible to do successful implementation. This 

includes electricity, internet, hardware availability, 
human resource capacity and patient acceptance.

	► DDSS: DDSS is a computer-based system that provides 
recommendations to healthcare providers based on 
patient symptoms data and various different health 
information inputs. Large amounts of data, including 
patient records, treatment results and medical liter-
ature, can be analysed using machine learning algo-
rithms to find patterns and insights that conventional 
rule-based approaches would miss.

Author affiliations
1Department of Community Health Sciences, The Aga Khan University, Karachi, 
Pakistan
2Community Medicine, Shaqra University, Shaqra, Saudi Arabia
3Department of Paediatrics and Child Health, The Aga Khan University, Karachi, 
Pakistan
4Alliance for Health Policy and Systems Research, WHO, Geneva, Switzerland
5Public Health and Digital Health, Sehat Kahani C/O Community Innovation Hub, 
Karachi, Pakistan
6Health Policy and Management, The Aga Khan University, Karachi, Pakistan
7Public Health, Sehat Kahani, Karachi, Pakistan
8The Aga Khan University, Karachi, Pakistan
9Global Business School for Health, University College London, London, UK

X Rawshan Jabeen @Jabeen R and Lorena Guerrero-Torres @lorenagroo

Acknowledgements  The authors would like to acknowledge the patients, 
healthcare providers, the Alliance for Health Policy and Systems Research, WHO, 
and The Aga Khan University for supporting this research. The author would like to 
thank the Deanship of Scientific Research at Shaqra University for supporting this 
work.

Contributors  HNT is the corresponding author and RJ is the submitting author. 
HNT is responsible for the overall content as guarantor. HNT and SH serve as 
principal investigators (PIs), conceptualised and designed the study protocol, and 
obtained IRB approval. AD and SJ were involved in developing data collection tools. 
RJ, SH, AD and HNT were involved in manuscript writing. RJ, AD and SJ conducted 
the literature review. SZ, AMK, IZA, SSK, MK and LG-T were involved in reviewing 
the final draft and critically reviewed the study proposal. All authors contributed to 
reviewing and editing the manuscript.

Funding  The project is funded by the Alliance for Health Policy and Systems 
Research, WHO; however, there is no funding for publication. Group members have 
received grants from the Bill & Melinda Gates Foundation, DFID-MRC, DFID-British 
Council, Grand Challenges Canada, NORAD, GAVI, UNICEF, the World Bank, WHO and 
others. The Aga Khan University has strong links with the government and health 
department.

Competing interests  None declared.

Patient and public involvement  Patients and/or the public were involved in the 
design, or conduct, or reporting, or dissemination plans of this research. Refer to 
the Methodology section for further details.

Patient consent for publication  Not required.

Provenance and peer review  Not commissioned; externally peer reviewed.

Supplemental material  This content has been supplied by the author(s). It 
has not been vetted by BMJ Publishing Group Limited (BMJ) and may not have 
been peer-reviewed. Any opinions or recommendations discussed are solely 
those of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability 
and responsibility arising from any reliance placed on the content. Where the 
content includes any translated material, BMJ does not warrant the accuracy and 
reliability of the translations (including but not limited to local regulations, clinical 
guidelines, terminology, drug names and drug dosages), and is not responsible 
for any error and/or omissions arising from translation and adaptation or 
otherwise.

Open access  This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non-commercially, 
and license their derivative works on different terms, provided the original work is 

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 11, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
5 S

ep
tem

b
er 2024. 

10.1136/b
m

jo
p

en
-2023-082167 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

https://x.com/Jabeen R
https://x.com/lorenagroo
http://bmjopen.bmj.com/


9Tahir HN, et al. BMJ Open 2024;14:e082167. doi:10.1136/bmjopen-2023-082167

Open access

properly cited, appropriate credit is given, any changes made indicated, and the use 
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs
Hasan Nawaz Tahir http://orcid.org/0000-0002-8710-3314
Rawshan Jabeen http://orcid.org/0000-0003-1543-8657
Mahek Karim http://orcid.org/0009-0003-8300-9210
Abdul Momin Kazi http://orcid.org/0000-0001-8253-1777
Shehla Zaidi http://orcid.org/0000-0001-7620-9247

REFERENCES
	 1	 World Health Organization. WHO guideline: recommendations 

on digital interventions for health system strengthening: web 
supplement 2: summary of findings and GRADE tables. World Health 
Organization, 2019.

	 2	 World Health Organization. Classification of digital health 
interventions. Geneva, Switzerland: World Health Organization, 2018.

	 3	 Wienert J, Jahnel T, Maaß L. What are digital public health 
interventions? First steps toward a definition and an intervention 
classification framework. J Med Internet Res 2022;24:e31921. 

	 4	 Dzenowagis J. Telehealth in the developing world. Ottawa, ON 
London: International Development Research Centre, 2009.

	 5	 Kaboré SS, Ngangue P, Soubeiga D, et al. Barriers and facilitators 
for the sustainability of digital health interventions in low and 
middle-income countries: A systematic review. Front Digit Health 
2022;4:1014375. 

	 6	 Mahmoud K, Jaramillo C, Barteit S. Telemedicine in low- and middle-
income countries during the COVID-19 pandemic: A scoping review. 
Front Public Health 2022;10:914423. 

	 7	 Docherty M, Shaw K, Goulding L, et al. Evidence-based guideline 
implementation in low and middle income countries: lessons for 
mental health care. Int J Ment Health Syst 2017;11:8:8:. 

	 8	 Mengiste SA, Antypas K, Johannessen MR, et al. eHealth 
policy framework in low and lower middle-income countries; a 
PRISMA systematic review and analysis. BMC Health Serv Res 
2023;23:328:328:. 

	 9	 O’Sullivan D, Fraccaro P, Carson E, et al. Decision time for clinical 
decision support systems. Clin Med (Lond) 2014;14:338–41. 

	10	 Orton M, Agarwal S, Muhoza P, et al. Strengthening delivery of health 
services using digital devices. Glob Health Sci Pract 2018;6:S61–71. 

	11	 The population of Pakistan is expected to grow from 221 million 
people in 2020 to 263 million people in 2030. 2023. Available: https://
www.theworldcounts.com/populations/countries/pakistan

	12	 International Monetary Fund. 2021. Available: https://www.imf.org/​
external/datamapper/profile/PAK

	13	 Shaeen SK, Tharwani ZH, Bilal W, et al. Maternal mortality in 
Pakistan: Challenges, efforts, and recommendations. Ann Med Surg 
(Lond) 2022;81:104380. 

	14	 Tharwani ZH, et al. Infant & child mortality in Pakistan and its 
determinants: A review. Inquiry J Health Care Organ Provision 
Financing 2023;60:00469580231167024.

	15	 Mahdi SS, Allana R, Battineni G, et al. The promise of telemedicine in 
Pakistan: A systematic review. Health Sci Rep 2022;5:e438. 

	16	 Kazi AM, Qazi SA, Ahsan N, et al. Current challenges of digital health 
interventions in Pakistan: Mixed methods analysis. J Med Internet 
Res 2020;22:e21691. 

	17	 Alsyouf A, Lutfi A, Alsubahi N, et al. The use of a Technology 
Acceptance Model (TAM) to predict patients’ usage of a personal 
health record system: The role of security, privacy, and usability. Int J 
Environ Res Public Health 2023;20:1347. 

	18	 Malhotra S. How Pakistan’s community health workers use 
telemedicine for women’s health. Nat Med 2023;29:509–11. 

	19	 Gupta A, Dogar ME, Zhai ES, et al. Innovative telemedicine 
approaches in different countries: Opportunity for adoption, 
leveraging, and scaling-up. Telehealth Med Today 2020;5. 

	20	 Natorp P. Scaling personal initiatives into collective action. In: The 
routledge handbook of collective intelligence for democracy and 
governance. 2023.

	21	 Khan MS, Ghani DA. n.d. Role of human computer interaction of 
eHealth.

	22	 Sutton RT, Pincock D, Baumgart DC, et al. An overview of clinical 
decision support systems: benefits, risks, and strategies for success. 
NPJ Digit Med 2020;3:17. 

	23	 Gharam D. Machine learning analysis of text in a clinical decision 
support system. 2020.

	24	 Thirugnanam A, Hussain FBJ. Exploring machine learning algorithms 
for the prediction of dengue: a comprehensive review. RIA 
2023;37:1281–90. 

	25	 NHS. Pneumonia. 2024. Available: https://www.nhs.uk/conditions/​
pneumonia

	26	 Indicators explorer. n.d. Available: https://gateway.euro.who.int/en/​
hfa-explorer

	27	 NHS. Malaria. 2024. Available: https://www.nhs.uk/conditions/​
malaria

	28	 NHS. Dengue. 2024. Available: https://www.nhs.uk/conditions/​
dengue

	29	 NHS. Urinary tract infections (UTIs), 2024. Available: https://www.​
nhs.uk/conditions/urinary-tract-infections-utis

	30	 Research randomizer, Available: https://www.randomizer.org/#​
randomize

	31	 Rigopoulos G, Psarras J, Th. Askoun D. A TAM model to evaluate 
user’s attitude towards adoption of decision support systems. J of 
Applied Sciences 2008;8:899–902. 

	32	 Chang I-C, Hwang H-G, Hung W-F, et al. Physicians’ acceptance of 
pharmacokinetics-based clinical decision support systems. Expert 
Syst Appl 2007;33:296–303. 

	33	 Kuzma J, Kolodziejczyk IJCPS. Assessment of patient satisfaction 
from health services: A survey at a teaching hospital in Papua New 
Guinea. 2018;28:22–30.

	34	 Robyn PJ, Bärnighausen T, Souares A, et al. Does enrollment status 
in community-based insurance lead to poorer quality of care? 
Evidence from Burkina Faso. Int J Equity Health 2013;12:31:1–13:. 

	35	 Hyzy M, Bond R, Mulvenna M, et al. Quality of digital health 
interventions across different health care domains: Secondary data 
analysis study. JMIR Mhealth Uhealth 2023;11:e47043. 

	36	 Atmojo JT, Sudaryanto WT, Widiyanto A, et al. Telemedicine, cost 
effectiveness, and patients satisfaction: A systematic review. J 
HEALTH POLICY MANAGE 2020;5:103–7. 

	37	 Putri LP, O’Sullivan BG, Russell DJ, et al. Factors associated with 
increasing rural doctor supply in Asia-Pacific LMICs: a scoping 
review. Hum Resour Health 2020;18:93. 

	38	 Wei X, Khan N, Durrani H, et al. Protocol for a pragmatic cluster 
randomised controlled trial to evaluate the effectiveness of digital 
health interventions in improving non-communicable disease 
management during the pandemic in rural Pakistan. PLoS ONE 
2023;18:e0282543. 

	39	 Leichman ES, Gould RA, Williamson AA, et al. Effectiveness of an 
mHealth intervention for infant sleep disturbances. Behav Ther 
2020;51:548–58. 

	40	 Marcolino MS, Oliveira JAQ, Cimini CCR, et al. Development and 
implementation of a decision support system to improve control of 
hypertension and diabetes in a resource-constrained area in Brazil: 
Mixed methods study. J Med Internet Res 2021;23:e18872. 

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 11, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
5 S

ep
tem

b
er 2024. 

10.1136/b
m

jo
p

en
-2023-082167 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0002-8710-3314
http://orcid.org/0000-0003-1543-8657
http://orcid.org/0009-0003-8300-9210
http://orcid.org/0000-0001-8253-1777
http://orcid.org/0000-0001-7620-9247
http://dx.doi.org/10.2196/31921
http://dx.doi.org/10.3389/fdgth.2022.1014375
http://dx.doi.org/10.3389/fpubh.2022.914423
http://dx.doi.org/10.1186/s13033-016-0115-1
http://dx.doi.org/10.1186/s12913-023-09325-7
http://dx.doi.org/10.7861/clinmedicine.14-4-338
http://dx.doi.org/10.9745/GHSP-D-18-00229
https://www.theworldcounts.com/populations/countries/pakistan
https://www.theworldcounts.com/populations/countries/pakistan
https://www.imf.org/external/datamapper/profile/PAK
https://www.imf.org/external/datamapper/profile/PAK
http://dx.doi.org/10.1016/j.amsu.2022.104380
http://dx.doi.org/10.1016/j.amsu.2022.104380
http://dx.doi.org/10.1002/hsr2.438
http://dx.doi.org/10.2196/21691
http://dx.doi.org/10.2196/21691
http://dx.doi.org/10.3390/ijerph20021347
http://dx.doi.org/10.3390/ijerph20021347
http://dx.doi.org/10.1038/s41591-023-02204-y
http://dx.doi.org/10.30953/tmt.v5.160
http://dx.doi.org/10.1038/s41746-020-0221-y
http://dx.doi.org/10.18280/ria.370521
https://www.nhs.uk/conditions/pneumonia
https://www.nhs.uk/conditions/pneumonia
https://gateway.euro.who.int/en/hfa-explorer
https://gateway.euro.who.int/en/hfa-explorer
https://www.nhs.uk/conditions/malaria
https://www.nhs.uk/conditions/malaria
https://www.nhs.uk/conditions/dengue
https://www.nhs.uk/conditions/dengue
https://www.nhs.uk/conditions/urinary-tract-infections-utis
https://www.nhs.uk/conditions/urinary-tract-infections-utis
https://www.randomizer.org/#randomize
https://www.randomizer.org/#randomize
http://dx.doi.org/10.3923/jas.2008.899.902
http://dx.doi.org/10.3923/jas.2008.899.902
http://dx.doi.org/10.1016/j.eswa.2006.05.001
http://dx.doi.org/10.1016/j.eswa.2006.05.001
http://dx.doi.org/10.1186/1475-9276-12-31
http://dx.doi.org/10.2196/47043
http://dx.doi.org/10.26911/thejhpm.2020.05.02.02
http://dx.doi.org/10.26911/thejhpm.2020.05.02.02
http://dx.doi.org/10.1186/s12960-020-00533-4
http://dx.doi.org/10.1371/journal.pone.0282543
http://dx.doi.org/10.1016/j.beth.2019.12.011
http://dx.doi.org/10.2196/18872
http://bmjopen.bmj.com/

	Protocol of digital decision support system (DDSS) embedded within a tele-­primary healthcare platform in Pakistan: an assessment of usability, acceptability, effectiveness and perceived quality of care in a resource-­constrained setting
	Abstract
	Introduction﻿﻿
	Study aim
	Objectives
	Conceptual framework

	Methodology
	Study design
	Study participants
	Study settings
	Data collection tools
	Quantitative assessment
	Healthcare provider survey
	﻿Sampling strategy and size﻿
	Inclusion and exclusion criteria
	Patient exit survey
	﻿Sampling strategy and size﻿
	Inclusion criteria for the patients

	Quantitative analysis
	Outcomes for health provider survey
	Client exit interviews

	Qualitative assessment
	Consultative meeting with stakeholders
	Indepth interviews with health policymakers
	Inclusion and exclusion criteria
	Sample size and strategy

	Focus group discussions with telemedicine service providers
	Sample size and strategy
	Inclusion criteria
	Exclusion criteria


	Qualitative analysis
	Technical assessment of DDSS
	Patient and public involvement

	Ethical considerations and dissemination
	Discussion
	Strengths and limitations

	Conclusion
	Operational definitions
	References


