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Is there a need for graduate-level programmes in health data 
science? A perspective from Pakistan

Historically, health care has been at the vanguard of 
developing and adopting evidence-based approaches 
to addressing complex medical problems.1 However, 
despite a large amount of information it produces, 
the health-care industry has been slow to embrace 
technological advances and the data revolution.2 These 
vast amounts of data can be used for personalised 
medicine, improving access, quality of care, and health 
equity.3 Informed decision making with high-quality 
data is the foundation of making health-care delivery 
efficient and cost-effective. With a forecasted revenue 
growth of 2·3%, health care is the second largest 
industry in which data analytics can help to reduce 
health-care costs.4

To capitalise on these benefits, low-income and 
middle-income countries (LMICs) have also been 
gradually adopting health-care technology, such as 
developing electronic health records and mobile health 
applications. For example, novel analytical techniques 
(eg, machine learning) are being applied to identify 
high-risk pregnancies through clinical and ultrasound 
data acquired in underserved communities in Pakistan, 
highlighting the potential of data tools for task shifting 
in settings with low resources.5 In Africa, although 
there have been efforts to use data analytic approaches 
to inform health care since the 1980s, most of the 
efforts have been small pilot studies that show artificial 
intelligence to hold a lot of promise for enhancing 
health care.6

Although the potential impact of big data on health 
care in LMICs could be substantial, its adoption has 
lagged. Unlike the digital ecosystems in the business 
community, health-care systems are still largely paper-
based with a scarcity of technological integration and 
analytics to quantify the quality of care. To improve the 
preparedness, efficiency, and effectiveness of health 
care provision not only under normal conditions but 
also in crisis situations, health-care services need to be 
re-engineered with technical solutions. The National 
Digital Health Framework of Pakistan published in 
November, 2021, provides a roadmap for ensuring 
“availability, integration, and adaption of digital health 
solutions for an improved and strengthened healthcare 

delivery system by 2030”.7 This detailed plan highlights 
the willingness of the Government of Pakistan to invest 
in the digital health space. However, implementation is 
hindered by limited infrastructure and human resource 
capacity for implementing these technologies to 
advance the digital health-care ecosystem in Pakistan.7 

McKinsey Global Institute predicted that, by 2018, 
there would be a dearth of approximately 1·5 million 
trained individuals in the USA who would be able to 
drive the data revolution. Although Pakistan produces 
approximately 20 000 information technology and 
engineering graduates annually, less than 20% have 
gained skillset-appropriate employment,8 and those 
who are well trained search for better prospects outside 
of the country contributing to the so-called brain drain. 
The World Development Report 2021 reported an out-
migration of 70 000 information and communication 
technology specialists in 2015–19 from LMICs to 
high-income countries (HICs).9 This out-migration 
might be offset by providing high-quality training and 
employment opportunities within the region.

Health data science requires a composite skill set, 
including knowledge of and ability to work with health 
data, mathematics, statistics, and computer science. 
Responsive to the needs of the future, HICs are offering 
comprehensive training programmes; however, to the 
best of our knowledge, none of these programmes have 
been offered in LMICs. The existing courses in HICs focus 
on knowledge and skills for research study designs, 
health management, and data analytics, including 
machine learning. Such specialised degree programmes 
represent the future training paradigm to leverage the 
existing health workforce through data-driven decision 
making. The absence of such training programmes in 
LMICs and an adequately trained health data science 
workforce worsens the divide between existing data and 
its use for decision making.

With the current global shortage of approximately 
15 million health-care providers, with the largest 
shortage from southeast Asia,10 digital tools (eg, artificial 
intelligence) augment the limited human resources 
and capacity to provide high-quality, efficient, and 
essential health-care services to the most marginalised 

http://crossmark.crossref.org/dialog/?doi=10.1016/S2214-109X(22)00459-4&domain=pdf


Comment

e24	 www.thelancet.com/lancetgh   Vol 11   January 2023

populations. However, the realisation of this 
opportunity requires the development of algorithms 
that utilise local data, are contextually relevant, and thus 
have to be developed by individuals who can respond to 
or who have experience with these needs, understand 
the context and equity issues, and can use both health 
and data science proficiently. 

Building local capacity for health data science in 
LMICs will require a multi-pronged approach. Efforts 
for a collaborative programme between engineering 
and medical and public health schools in the Global 
North and Global South might act as a gateway to 
draw domain and contextual knowledge, as well 
as experience, between the regions. Besides the 
North–South collaborations, support from HICs 
for South–South collaborations between relevant 
institutions is also one approach to create the 
push for the health data revolution for contextual 
health problems. The development of local training 
programmes in health data science would be able to 
leverage academic medical centres with local expertise 
to drive contextually relevant yet insightful decisions 
regarding individual or population health pertinent 
parameters to LMICs. A degree programme in isolation 
is not the universal solution for health issues in LMICs. 
Instead, the technological revolution, if fully availed 

through a digitally literate population, would act as a 
catalyst in achieving sustainable development goals. 
In our opinion, the inputs, activities, and outcomes of 
these local training programmes have been illustrated as 
a theory of change (figure).

The momentum towards creating technological 
solutions for health data to be curated and analysed and 
yield insights has been increasing and thus improving 
health outcomes. In LMICs where disease burden is high 
and resources are scarce, clinicians and public health 
specialists need to be empowered with a thorough 
understanding of data for appropriate decision making. 
The lack of a specialised graduate-level programme 
in low-resource settings indicates the dearth of 
trained individuals to generate these insights. Training 
and capacity building through structured degree 
programmes is essential to achieve this target, along 
with a demand for health data scientists in the public and 
private health sectors. The balance between the demand 
and supply of well trained professionals would help to 
reduce the gap between knowledge and skills for data 
science and its application to improve health outcomes.
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