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Abstract 

Background The World Health Organization (WHO) predicts a global shortfall of 18 million health workers by 2030, 
particularly in low- and middle-income countries like India. The country faces challenges such as inadequate numbers 
of health professionals, poor quality of personnel, and outdated teaching styles. Digital education may address some 
of these issues, but there is limited research on what approaches work best in the Indian context. This paper conducts 
a scoping review of published empirical research related to digital health professions education in India to under-
stand strengths, weaknesses, gaps, and future research opportunities.

Methods We searched four databases using a three-element search string with terms related to digital educa-
tion, health professions, and India. Data was extracted from 36 included studies that reported on empirical research 
into digital educational innovations in the formal health professions education system of India. Data were analysed 
thematically. 

Results Most study rationales related to challenges facing the Indian health care system, rather than a wish to better 
understand phenomena related to teaching and learning. Similarly, most studies can be described as general evalu-
ations of digital educational innovations, rather than educational research per se. They mostly explored questions 
related to student perception and intervention effectiveness, typically in the form of quantitative analysis of survey 
data or pre- and post-test results.

Conclusions The analysis revealed valuable insights into India-specific needs and challenges. The Indian health 
professions education system’s size and unique challenges present opportunities for more nuanced, context-specific 
investigations and contributions to the wider digital education field. This, however, would require a broadening 
of methodological approaches, in particular rigorous qualitative designs, and a focus on addressing research-worthy 
educational phenomena.
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Background
By 2030, the World Health Organization (WHO) has 
projected a global shortfall of 18 million health work-
ers, primarily in low- and middle-income countries 
(LMICs) [1]. India is currently a major producer of 
health professionals in the world, but proportion-
ally to the size of its population, the number of health 
professionals is inadequate and medical institutions 
in the country struggle with the poor quality of their 
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personnel [2, 3]. The rise in non-communicable dis-
eases during the past decades has put new pressure on 
the health system, and there is a great need for more 
and appropriately educated health professionals. Given 
the global shortage, this means that tertiary institu-
tions must educate more health professionals and 
swiftly.

The Indian health professions education system is 
facing a number of challenges: there is a shortage of 
teaching staff, outdated didactic teaching styles, lack 
of faculty training, and logistical barriers when pro-
viding continuing education and training to health 
professionals in remote areas [3, 4]. A review by Fre-
hywot et al. [5] suggests that digital education can help 
address some of these issues, e.g. by allowing for teach-
ers to reach more students with engaging and interac-
tive learning opportunities, regardless of their physical 
location. However, aside from the emergency remote 
teaching during the COVID-19 lockdowns, the Indian 
health professions education system has only limited 
experiences with digital education, and we know little 
about what approaches work best in Indian contexts 
which are distinctively different from those frequently 
described in health professional education journals [6].

To fully reap the benefits of digitalization, new 
educational initiatives should be accompanied by 
educational research that explores the effect and feasi-
bility of different digital educational innovations in the 
Indian context. A good starting point is to assess the 
current, albeit limited, empirical research on digital 
health professions education in India. This will help us 
identify what is already known, and also suggest ways 
that future digital health professions education ini-
tiatives in India can profit from and contribute to the 
research on digital education. In addition, focussing on 
an educational environment that is infrequently dis-
cussed, we may also illuminate global challenges and 
benefits.

Objective
This paper discusses strengths, weaknesses, thematic 
gaps, and future research opportunities with respect 
to Indian research in digital health professions edu-
cation in order to understand how the digital might 
address the global shortage of health professionals. 
We conduct a scoping review of published empirical 
research related to digital health professions education 
in India. The objective is to synthesise the rationales, 
objectives, designs, methodologies, and contributions 
of the studies, highlighting aspects that are relevant to 
understanding the Indian context.

Methods
A scoping review is a form of literature review that may 
be used to assess the nature and extend of research in a 
given field [7]. This is appropriate for our purposes, as we 
are not primarily synthesizing findings, but rather scop-
ing a body of literature in order to understand what ques-
tions have been asked, and how they have been addressed 
[8]. To identify relevant publications for inclusion in the 
review we searched four research databases (Web of Sci-
ence, PubMed, EBSCO Education Research Complete, 
and PsycInfo). This was done with a search string con-
sisting of three elements, namely terms related to digital 
education (n = 174), terms related to health professions 
(n = 30), and terms related to India and Indian states 
(n = 43). Only English search terms were used. The search 
string and all search terms are included in the online 
supplementary materials (Appendix 1). At the point of 
searching the databases (July 2022), we did not limit the 
search to any specific period. We used the online review 
tool Covidence to manage the screening and data extrac-
tion processes.

We screened the titles and abstracts, then full texts, 
to determine whether they were suitable for inclusion 
in the review. Articles were included if they reported on 
empirical studies into digital educational innovations in 
the formal health professions education system of India. 
By empirical research we mean qualitative, quantita-
tive, or mixed methods research analysing new or pre-
existing datasets, e.g. from observations or experiments. 
We define digital educational innovations as any form 
of teaching and learning through digital platforms with 
digital tools and media. With the formal health profes-
sions education system we refer to the public and private 
institutions, who are responsible for providing accredited 
education and training to health professionals in India. 
In order to support our main goal of addressing the cur-
rent global health crises, we excluded COVID lockdown 
surveys. We also excluded articles where we could not 
obtain the full texts. Furthermore, studies published 
before 2016 were excluded to retain the focus on con-
temporary digital technologies. This screening process 
consisted of two phases, both based on the mentioned 
criteria. First, we screened only titles and abstract, which 
led to an exclusion of 196 articles. This was followed by 
an in-depth screening of the full texts, leading to a fur-
ther 165 articles being excluded. See Fig. 1 for a PRISMA 
flow diagram [9].

The screening process led us to a final pool of 36 included 
studies. From each study, we extracted data about study 
rationale, research design and methodology, study partici-
pants, study objective, and contributions. The data were 
analysed using a thematic approach to identify patterns, 
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similarities, and differences among the studies. This means 
that we did not employ an a priori framework, but instead 
derived sub-themes (e.g. types of study objectives) 

inductively [10]. In line with Arksey & O’Malley [7], we did 
not do a formal assessment of study quality, but will make 
comment on quality throughout the paper.

Fig. 1 PRISMA flow diagram
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Results
Of the 36 studies, 25 used only quantitative methods 
and five used only qualitative methods. The remaining 
six studies employed mixed methods, usually with the 
quantitative part as the most prominent (see Fig.  2). 
Almost half of the studies were observational (17). The 
remaining studies used various experimental designs, 
most often as part of interventional studies attempt-
ing to measure the effect of some digital educational 
innovation.

Most of the studies did not address a gap or phenom-
enon from the broader digital education literature. 
Instead, they took the form of more general evaluations 
of a teaching format or course design that the authors 
were using in their own role as teachers or trainers. The 
examined teaching–learning formats included both 
blended and hybrid models as well as different forms 
of fully online distance education. The digital tools at 
the focus of these formats included instant messengers, 
mobile phones, learning management systems, online 
quizzes, and open educational resources. Further details 
about each study are included in the online supplemen-
tary materials (Appendix 2).

Target groups
Included studies addressed both formal health profes-
sions education, from e.g. medical or nursing colleges, as 
well as continuing education and other in-service train-
ing targeting health professionals. Seventeen papers 
study undergraduate (bachelor’s) level students, five 
study postgraduate (master’s) level students, 16 papers 
study in-service health professionals, and five study 
teaching staff.

The disciplines and levels targeted are shown with 
frequencies in Table 1. Following Indian tradition, nurs-
ing, midwifery, and auxiliary nurse midwives (ANM) are 
grouped together. Community health workers (CHW) 
and accredited social health activists (ASHA) are all 
in-service.

Study rationales
The authors of the 36 included studies provided a num-
ber of different motivations for doing the research. 
Most often, these were not traditional study rationales, 
focussed on a knowledge gap, but rather contextual argu-
ments for the introduction of digital education as a prac-
tical innovation. In these cases, the rationale for doing 

Fig. 2 Research methods of the included studies
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the research was simply to evaluate or document the 
innovation.

These innovation rationales are interesting because 
they highlight concerns that might be addressed by 
digital education in the Indian context. Among the 
most frequently cited are the introduction of a new 
national curriculum [11, 12], the need to reach remote 
areas [13, 14], and the campus lockdowns imposed 
during the COVID pandemic [15–18]. Other ration-
ales for exploring digital educational practices include 
catering to linguistic and cultural diversity [19], allevi-
ating the general scarcity of health professionals [14], 
and cutting costs [20]. A number of studies also high-
lighted disease specific training needs for health pro-
fessionals in the Indian or local context. Those include 
skills related to cancer screening [21], mental health 
[22], oral cancer [23], global health [24], nutrition [25], 
anatomy [26], maternal neonatal care [27], as well as 
care for mechanical ventilation patients [28]. The 
urgency to provide these skills to the health workforce 
was then listed as the motivation for a digital educa-
tional innovation.

The comparatively fewer studies with more tradi-
tional study rationales were mostly motivated by a 
wish to better understand certain challenges related 
to teaching and learning online. Among these are 
issues such as low attrition rates ([29] b), study group 
cohesion [30], use of inaccurate online resources [31], 
perception of digital education [32–35], as well as 
issues related to creating and running online courses 
[17, 36, 37].

Study objectives
An analysis of the study objectives showed that the 
included studies have a great diversity in terms of what 
research questions they address. They can be broadly 
grouped into three types:

1. Study participants’ perception of an educational 
innovation

2. Effectiveness of an educational innovation
3. Experiences or behaviours of study participants

Nine studies had composite objectives that included 
both effectiveness and perception. Only U. Joshi et  al. 
[36], who examined the cost of online course creation, 
did not include a study objective of either type.

Perceptions of an educational innovation
Twenty-three papers included measurements of study 
participant perception in the study objective, the most 
frequent type of study objective. Perception was often 
framed in terms of student opinion, acceptability, or atti-
tude. Examples include perception of mobile learning 
[32, 33], perception of online formative assessment [38], 
and perception of blended learning [39]. A few studies 
examined perception as part of a qualitative analysis (e.g. 
[22]).

Effectiveness of an educational innovation
The studies that go beyond merely asking students 
about their opinion usually take the form of quantita-
tive efficacy or feasibility studies. This was the case for 
16 studies. These study objectives are typically found 
in the studies using pre- and post-test data collection 
as described above. In most cases, these studies seek to 
measure the effectiveness of different digital approaches, 
such as flipped classroom [11] or video-based online 
training [18].

Experiences and behaviours
Only five studies examined the experiences or behaviours 
of study participants. Two of these examined medical 
undergraduates’ use of electronic resources during their 
studies [12, 40], one explored the digital competencies of 
teaching staff [41], another examined experiences from 

Table 1 Number of studies targeting each health professions group. Some studies target several groups

Undergraduate Postgraduate In-service Teachers All levels

Medicine 11 2 7 3 19

Nursing, midwifery, ANM 4 1 8 2 12

CHW/ASHA - - 6 0 7

Dentistry 2 1 2 0 5

Public health 0 1 2 1 4

Allied health 0 0 2 0 2

AYUSH 0 0 0 0 0

Pharmacy 0 0 0 0 0

All disciplines 17 5 16 5
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creation of a Massive Open Online Course (MOOC) [37], 
and the fifth study explored retention and attrition in an 
online course for in-service health professionals [29]. The 
data types that were used to examine experiences and 
behaviours were more diverse than for perception and 
effectiveness, ranging from surveys and systems data, to 
interviews, observations, and document analysis.

Types of data
Following from the primarily quantitative body of liter-
ature, the collected data were mostly highly structured 
and suitable for statistical analysis. Below is a brief 
description of the different data types used in the stud-
ies, with their frequencies illustrated in Fig. 3.

Survey data
Data collected with surveys/questionnaires were the 
most common data type. This form was used in 24 of the 
36 studies. Survey data were most often analysed quanti-
tatively, although a few studies included (thematic) analy-
ses of open-ended responses (e.g. [19, 30, 38]).

Pre‑ and post‑test data
The second most common data type in the included 
studies was the use of pre- and post-test results of 
study participants. It was used in 16 studies. This form 
of data was collected in studies that sought to examine 

if a certain educational innovation was effective. Almost 
every experimental study used this form of data. The vast 
majority of the pre- and post-test studies did not include 
a control group, nor did they use statistical techniques to 
account for differences or potential confounding. Instead, 
intervention effectiveness was measured simply by com-
paring the results before and after training (e.g. [16, 28]).

Systems data
Systems data include automatically generated data about 
study participant behaviour in digital environments, e.g. 
number of logins to a learning management system or 
number of posts in an instant messenger chat. Only four 
of the included studies used systems data in their analy-
ses, and it was most often as support for a primarily sur-
vey-based study (e.g. [19, 29]).

Interview data
Eight studies collected data with individual interviews (5) 
and focus groups (3). Of the five studies conducting indi-
vidual interviews, three were with teachers/trainers [24, 
27, 41]. Interview data were primarily used in qualitative 
analysis.

Observational data and document analysis
Three studies included other forms of unstructured data 
for qualitative analysis. One study included a round of 

Fig. 3 Frequency of different data types in the included studies
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prototype testing during which study participants were 
observed [20], while other studies included online obser-
vation and the collection of digital documents, e.g. in the 
form of teacher emails and submitted assignments [37].

Contributions to the research literature
Twenty-three of the 36 studies can be described as 
general evaluations of a course or educational project. 
Typically, their study objectives were of the perception 
or effectiveness types described above. When measur-
ing perception, they generally find that the study par-
ticipants (learners) are positive about the new digital 
learning experience. In the few studies that go through 
the effort of comparing the effectiveness of two differ-
ent practices, there are usually no significant difference 
(e.g. [34]). While these evaluation studies are undoubt-
edly valuable for the projects they evaluate, their con-
tribution to knowledge beyond the case is limited.

The contributions to the broader digital education 
research literature are primarily found in the remain-
ing 13 studies (see Fig. 4). Rather than presenting a pro-
ject evaluation, these studies were intended to address 
a specific gap in our understanding of an educational 
phenomenon.

These phenomena were typically associated with spe-
cific teaching practices (6), such as peer teaching or prob-
lem-based learning, or learner characteristics (5), such as 
student retention or readiness for self-directed learning. 

The research topics and findings of these 13 studies are 
presented in Table 2.

All of these 13 studies are based on empirical data from 
Indian health professions education, and as such provide 
insights into Indian contexts. While some of them may 
be considered specifically pertinent to Indian challenges 
and agendas, their focus on the educational phenomenon 
means that they can also contribute to the relevant inter-
national literatures.

Discussion
Our analyses of the rationales, objectives, and contri-
butions of the included studies present some insights 
into the particularities of the Indian context. Because 
of their close alignment with actual challenges from the 
Indian setting, the studies provide a valuable overview 
of both the contextual issues that the authors have tried 
to address with digital educational interventions, as well 
as the problems that emerged out of these interventions. 
However, it would be misleading to think of the Indian 
context as something uniform. Study environments, 
institutional infrastructure, and access to resources vary 
tremendously between regions. This is also illustrated by 
the fact that the Indian health professions education sys-
tem is grappling with challenges that are prevalent across 
both low- and high-income countries. The identification 
of study rationales is perhaps the most valuable part of 
this scoping review as these function as contextual com-
mentaries that can provide insight into India-specific 
needs in all their diversity, and thus contribute to the 
development of specific research agendas, as we outline 
below.

Mainstream medical education research, published 
in leading international journals, is dominated by stud-
ies from high income countries [6, 45]. This bias repre-
sents both a gap in the international evidence base and an 
important opportunity for Indian researchers. Based on 
this scoping review, we can identify ways in which rigor-
ous empirical research from India would provide impor-
tant new perspectives.

Broadening of methodological approaches
Although many different research designs were employed 
in the 36 studies, the review reveals that most studies are 
based on perception/attitude surveys and attempts to 
measure student learning with pre- and post-test designs. 
This may well not be a problem that is exclusive to India: 
there have long been complaints about ‘the research we 
should be doing’ [46], which have persisted across much 
of the educational literature. From a research design per-
spective, a weakness is the lack of an appropriate control 
group. Using a single-arm design, they simply interpret 
any improvement in test score between the pre- and 

Fig. 4 Type of contribution of included studies. Evaluations primarily 
contribute to the understanding of an intervention, while research 
primarily contributes to the research literature
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post-test as an argument for the effectiveness of the inter-
vention. However, it is well established in educational 
research that all interventions have a positive effect on 
learning, and therefore a novel teaching practice should 
not be measured against “no teaching”, but rather against 
other (traditional) teaching practices [47]. Additionally, 
there is a longstanding concern that research into tech-
nologies does not distinguish between the pedagogy but 
merely focuses on comparing the modality [48]. Thus, 
in this call for further research into digital education 
beyond high-resource countries, it is worth reiterating 

the challenges experienced across many years of research, 
in order to avoid them. In particular, measuring increased 
student learning associated with a certain intervention is 
notoriously complex, especially in educational contexts 
that emphasize complex competencies over memoriz-
ing facts. Sometimes such measures are straightforward: 
linked to psychomotor skills that are readily measurable 
as in forms of simulation research. However, for more 
general changes to thinking or practice, it is unlikely that 
any form of short intervention (few days to a few weeks) 
will have an effect that is significantly different from that 

Table 2 Research topics and study findings

Research topics Findings

Self-Directed Learning Behaviour [42] E-learning activity influenced Self-Directed Learning readiness among study 
participants. The activity was well perceived

Retention in online programmes [29] The main reasons for quitting the course were high workload in the health facili-
ties (75%) and poor internet connectivity (12%). A dedicated timeslot should be 
allotted for e-learning

Fostering group cohesion in online learning environments [30] Including game-based activities can foster group cohesion. Around 90% of stu-
dents agreed that game-based learning activities should be included as a regular 
part of online learning activities

Cost of online course creation [36] Over a 10-month developmental period, the total costs were 208,814 USD, 
comprising expenses for human resources (61%), information technologies (33%), 
and infrastructure-related costs (6%)

Interactive virtual modules in simulation training [27] Nurse Mentor Supervisors found the interactive virtual module to be engag-
ing, innovative, relatable, and useful in teaching tips and tricks for simulation 
training. They thought the platform was largely accessible with some concerns 
around internet connectivity and devices

Reciprocal Peer Teaching and Flipped Classroom [17] Mean knowledge and skills test scores improved significantly. Students agreed 
that this type of online learning provided good understanding, at a comfortable 
pace, with opportunity for interaction

Online formative assessment [38] Most study participants agreed that the online quiz was a valuable learning activ-
ity and has potential to replace the face-to-face assessment. The online quizzes 
provided them feedback of classroom learning, helped in identifying the weak 
areas, and motivated them to study. The qualitative data showed that students 
like to receive a greater number of questions and are open to participating 
in quizzes in their spare time

Use of educational resources [12] Traditional non-digital learning tools and practices are still popular 
among the first-year medical students. Along with these, students watch online 
tutorial videos and use smartphone applications for learning basic medical sci-
ences. Medical teachers may use a combination of both to make teaching more 
acceptable to the students

Using WhatsApp for problem-based learning [43] There were no significant differences in the post-test scores of the two groups. 
Except for enjoyment and interactiveness, there were no significant differences 
between student perception in the two groups. The students significantly pre-
ferred a combination of both types to either of them in isolation

Readiness toward online and blended learning [39] A survey of entry level nursing students found that 54% of respondents 
felt blended learning would have positive effect on their learning and 70% 
of the respondents were ready to adopt blended learning

Teacher digital competencies and readiness for online teaching [41] An analysis of interview data found that the faculty have acquired essential com-
petencies for managing online education and most were positive about the expe-
rience with teaching online during lockdown

Interactive teaching in online courses [44] When comparing the use of interactive teaching methods in online ver-
sus offline courses, this study found that the two groups benefited equally 
from the approach

Internet usage and online learning behaviour [40] Medical students increasingly use the internet to access medical information, 
but this has not translated into increased participation in open online education
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of a control group exposed to traditional practices. For 
the positive effects of an intervention to make a measur-
able difference to student learning, a much longer inter-
vention is needed.

We note the near absence of learning analytics in the 
reviewed studies. Learning analytics, which are generated 
automatically by students as they use different digital 
tools and learning management systems, is widely used 
in international research on digital education [49, 50]. 
Although analytics are by no means a panacea, this rep-
resents an interesting possibility for future quantitative 
research projects, which rely less on surveys and pre- and 
post-test data.

As described in the results, the current research is 
almost exclusively quantitative and based in an implicit 
post-positivist paradigm that focuses on measurement of 
learning. This is again, not exclusive to India; it may be 
in part due to those with health sciences and/or digital 
backgrounds seeing educational research as an extension 
of their training. A first step may be a more frequent use 
of in-depth interviews and observation to supplement 
the more superficial qualitative analysis of open-ended 
responses to online surveys. Within educational research, 
qualitative research can provide another form of rich 
and detailed knowledge, that provides insights into the 
experiences and behaviours of students, teachers, and 
health professionals [51]. In particular, this type of data 
can qualify how the Indian context intersects with what 
is already known about digital learning.

Where to for Indian research into digital health professions 
education?
Considering the enormity of the Indian health profes-
sions education system, 36 papers are an exceedingly 
small investigation. The analysis showed that the cur-
rent body of research is primarily evaluative case studies. 
While valuable for the projects they evaluate, they often 
do not address a broader phenomenon or problem. Peer 
learning, feedback and assessment, interprofessional edu-
cation and social learning designs are examples of educa-
tional approaches that could drive empirical research in 
an Indian setting.

This leaves two obvious opportunities for research 
endeavours. The first is to consider how digital education 
can or might unfold in India, across contexts, managing 
challenges or opportunities that operate beyond a single 
experience. The second is to contribute new knowledge 
to the general field of digital education research through 
adopting study objectives with a narrower focus, i.e. not 
evaluating an entire course, but singling out a research-
worthy educational phenomenon that can be addressed 
in both observational and experimental study designs. 
An obvious place to start is by building study rationales 

which consider how the digital might intersect with chal-
lenges to Indian health professional education identified 
in this review, including remote healthcare contexts and 
training; linguistic and cultural diversity; and training in 
understaffed clinical environments.

Such moves are not a wholesale shift from the topics 
explored by the collected literature; rather we suggest 
reframing the problems to look beyond the immediate 
and the practical to providing insights into digital edu-
cation as a field. Research which offers more abstract 
insights, can therefore have more long-standing impacts 
than what educators need to ‘do’ in an immediate local 
context. To give a concrete example, Anand et  al. [19] 
explore mobile phone based learning and preterm care in 
a very concrete way. However, this study also offers the 
opportunity to study a broader phenomenon regarding 
how to teach touch-based care using mobile technolo-
gies. This is an area of great interest and generally under-
researched [52]. A qualitative study which explored some 
of the tensions between pre-term care and phone learn-
ing might be very beneficial and might both provide 
insight into the broad issue of mobile learning in clinical 
care as well as the specific contextual requirements of 
Indian clinical environments.

Another important topic, and one where Indian edu-
cational research can impact practices and contribute 
to the international literature, is the use and sharing of 
open educational resources. Indian students already seek 
out and use such learning resources to support their 
own learning (e.g. [12]. The harmonized curricula and 
the large scale of the Indian health professions educa-
tion system represents a unique context for research that 
explores best practice and barriers in the development, 
sharing, and use of digital educational resources and 
materials.

Recent years have seen many accrediting bodies within 
Indian health professions education develop their own 
guidelines for digital teaching and learning. During the 
COVID-19 campus lockdowns, the National Medical 
Commission, which is responsible for the medical cur-
ricula in all of India, published a report with guidelines 
for online learning and assessment [53]. Generally opti-
mistic about the affordances of educational technology, 
these guidelines provide sound advice on best practices 
and common challenges. Aside from presenting the 
level of quality and student-centeredness that should be 
expected of digital health professions education in India, 
the guidelines also link the proposed practices to con-
cepts and agendas from the educational research litera-
ture, such as formative assessment, plagiarism, student 
diversity, or active learning. This is valuable for educa-
tional researchers, who wish to move beyond evaluations 
and address a larger agenda.
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Strengths and limitations
This review is a diverse collaboration from a team of 
Indian and non-Indian authors. While this particular 
paper is not led by an Indian author, other papers from 
this project are. Although we believe this work to be rig-
orous and contribute valuable insights, there are limita-
tions to our approach, most importantly the lack of dual 
independent screening and data extraction. Researcher 
triangulation might have increased validity and reduced 
the risk of bias in these processes. The narrow focus on 
Indian health professions education when identifying 
articles can also be seen as a limitation. A broader scope, 
for instance by exploring all of Indian higher education, 
or by expanding the search to more countries in the 
region, might have yielded further studies from stronger 
research traditions, which could be valuable inspiration 
for Indian health professions education researchers and 
others who are active in this field.

Conclusions
This scoping review identifies an impetus towards under-
standing how digital education unfolds within Indian 
contexts. It also presents a number of opportunities for 
educational research in the Indian health professional 
context. This includes moving away from perception/
attitude surveys towards more diverse data types such as 
learning analytics, qualitative interviews, and observa-
tions in- and outside the digital environments. A compre-
hensive research agenda along these lines would have the 
dual purpose of strengthening capacity at Indian health 
professions education institutions, while at the same time 
contributing a valuable Indian perspective to the interna-
tional literature.

Abbreviations
ASHA  Accredited social health activist
ANM  Auxiliary nurse midwives
CHW  Community health worker
LMIC  Low- and middle-income country
MOOC  Massive open online course
WHO  World Health Organization

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12909- 023- 04552-2.

Additional file 1:

Appendix 1. Search terms. Appendix 2. Included studies. 

Acknowledgements
Not applicable.

Authors’ contributions
LXJ: Conceptualization; Methodology; Writing—original draft; Writing—review 
and editing. AB, AK, FK, MB, SH: Conceptualization; Methodology; Writing—
review and editing. All authors read and approved the final manuscript.

Funding
Open access funding provided by Royal Library, Copenhagen Univer-
sity Library. This work was supported by the Novo Nordisk Foundation 
(NNF22SH0078207).

Availability of data and materials
Data extracted for this review article are included in this published article and 
its supplementary information files.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Received: 22 May 2023   Accepted: 30 July 2023

References
 1. World Health Organization. WHA Resolution 69.16 Global strategy on 

human resources for health: Workforce 2030. 2016.
 2. Charmode SH, Sharma S, Seth S, Kumar S, Mishra V. Medical education in 

India: current scenario of teaching-learning methods. J Clin Diagn Res. 
2020;14:7–11.

 3. Zodpey S, Negandhi H, Tiwari R. Human resources for health in India: stra-
tegic options for transforming health systems towards improving health 
service delivery and public health. J Health Manag. 2021;23:31–46.

 4. Dhir SK, Verma D, Batta M, Mishra D. E-Learning in medical education in 
India. Indian Pediatr. 2017;54:871–7.

 5. Frehywot S, Vovides Y, Talib Z, Mikhail N, Ross H, Wohltjen H, et al. 
E-learning in medical education in resource constrained low- and 
middle-income countries. Hum Resour Health. 2013;11:4.

 6. Kusurkar RA. The leaky pipeline of publications and knowledge genera-
tion in medical education. Perspect Med Educ. 2022;11:70–2.

 7. Arksey H, O’Malley L. Scoping studies: towards a methodological frame-
work. Int J Soc Res Methodol. 2005;8:19–32.

 8. Munn Z, Peters MDJ, Stern C, Tufanaru C, McArthur A, Aromataris E. 
Systematic review or scoping review? Guidance for authors when choos-
ing between a systematic or scoping review approach. BMC Med Res 
Methodol. 2018;18:143.

 9. Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, 
The PRISMA, et al. statement: an updated guideline for reporting system-
atic reviews. BMJ. 2020;2021: n71.

 10. Bearman M, Dawson P. Qualitative synthesis and systematic review 
in health professions education: Qualitative synthesis and systematic 
review. Med Educ. 2013;47:252–60.

 11. Aristotle S, Subramanian S, Jayakumar S. Effectiveness of flipped class-
room model in teaching histology for first-year MBBS students based on 
competency-based blended learning: An interventional study. J Educ 
Health Promot. 2021;10:1–6.

 12. Mondal H, Dutta S, Mondal S, Sahoo M, Saha K, Mondal S. Educa-
tional resources used by 1st-year medical students. J Anat Soc India. 
2021;70:130–5.

 13. Bairy B, Ganesh A, Kaur S, Chand P, Kumar C, Manjunatha N, et al. Capac-
ity building in mental health for Bihar: overview of the 1-year blended 
training program for nonspecialist medical officers. J Neurosci Rural Pract. 
2021;12:329–34.

 14. Kour JJ. Usefulness of teleconferencing for nursing distance students in 
India. Asian J Distance Educ. 2019;14:77–87.

 15. Jadhav S, Bharambe VK, Pathak VS, Khurjekar AP, Navandar RL, Arunprasad 
VK. A novel online dissection course on lower limb anatomy during the 
COVID-19 pandemic. Cureus J Med Sci. 2022;14: e23081.

https://doi.org/10.1186/s12909-023-04552-2
https://doi.org/10.1186/s12909-023-04552-2


Page 11 of 11Jensen et al. BMC Medical Education           (2023) 23:561 

 16. Joshi P, Das S, Thomas M, Mawar S, Garg R, Shariff A, et al. Dissemination 
of cardiopulmonary resuscitation training for nurses treating Coronavirus 
disease-2019 patients: a single-arm pre-experimental study. Indian J Crit 
Care Med. 2022;26:327–30.

 17. Khapre M, Sinha S, Kaushal P. Effectiveness of integrated google class-
room, reciprocal peer teaching and flipped classroom on learning out-
comes of research methodology: a natural experiment. Cureus. 2021;13: 
e16176.

 18. Sharma R, Mohanty A, Singh V, Vishwas A, Gupta P, Jelly P, et al. Effective-
ness of video-based online training for health care workers to prevent 
COVID-19 infection: an experience at a tertiary care level institute, Uttar 
sand. India Cureus J Med Sci. 2021;13:2–11.

 19. Anand P, Thukral A, Deorari A, National Neonatology Forum Network, 
Sethi A, Kumar A, et al. Dissemination of Best Practices in Preterm Care 
Through a Novel Mobile Phone-Based Interactive e-Learning Platform. 
Indian J Pediatr. 2021;88:1068–74.

 20. Muke S, Shrivastava R, Mitchell L, Khan A, Murhar V, Tugnawat D, et al. 
Acceptability and feasibility of digital technology for training community 
health workers to deliver brief psychological treatment for depression in 
rural India. Asian J Psychiatry. 2019;45:99–106.

 21. Babu R, Dhanasekaran K, Mehrotra R, Hariprasad R. Leveraging technol-
ogy for nation-wide training of healthcare professionals in cancer screen-
ing in India: a methods article. J Cancer Educ. 2021;36:950–6.

 22. Muke S, Tugnawat D, Joshi U, Anand A, Khan A, Shrivastava R, et al. Digital 
Training for Non-Specialist Health Workers to Deliver a Brief Psychologi-
cal Treatment for Depression in Primary Care in India: Findings from a 
Randomized Pilot Study. Int J Environ Res Public Health. 2020;17:1–22.

 23. Nethan ST, Hariprasad R, Babu R, Kumar V, Sharma S, Mehrotra R. Project 
ECHO: a potential best-practice tool for training healthcare provid-
ers in oral cancer screening and tobacco cessation. J Cancer Educ. 
2020;35:965–71.

 24. Protsiv M, Atkins S. The experiences of lecturers in African, Asian and 
European universities in preparing and delivering blended health 
research methods courses: a qualitative study. Glob Health Action. 
2016;9:28149.

 25. Chakravarty N, Nallala S, Mahapatra S, Chaudhury P, Sultana F, Bhattacha-
rjee S. Blended training for frontline health functionaries: Is this the way 
ahead? Int J Prev Med. 2016;7:37.

 26. Nagaraj C, Yadurappa SB, Anantharaman LT, Ravindranath Y, Shankar N. 
Effectiveness of blended learning in radiological anatomy for first year 
undergraduate medical students. Surg Radiol Anat. 2021;43:489–96.

 27. Kalra A, Siju M, Jenny A, Spindler H, Madriz S, Baayd J, et al. Super Divya to 
the rescue! Exploring Nurse Mentor Supervisor perceptions on a digital 
tool to support learning and engagement for simulation educators in 
Bihar. India BMC Med Educ. 2022;22:206.

 28. Elfaki B. Undergraduate nursing students’ knowledge, attitude: care of 
patients of mechanical ventilators. J Algebr Stat. 2022;13:58–67.

 29. Dhanasekaran K, Babu R, Kumar V, Singh S, Hariprasad R. Factors influenc-
ing the retention of participants in online cancer screening training 
programs in India. BMC Med Educ. 2020;20:220.

 30. Hirkani M, Hegde G, Kamath R, Sonwane T, Angane E, Gajbhiye R. Strate-
gies to foster group cohesion in online learning environments: use of 
crossword and Hybrid Medical Pictionary. Adv Physiol Educ. 2022;46:30–4.

 31. Dash S. Google classroom as a learning management system to teach 
biochemistry in a medical school. Biochem Mol Biol Educ. 2019;47:404–7.

 32. Basu S, Marimuthu Y, Sharma N, Sharma P, Gangadharan N, Santra S. 
Attitude towards mobile learning among resident doctors involved in 
undergraduate medical education at a government medical college in 
Delhi. India J Educ Health Promot. 2020;9:321.

 33. Bhuvaneshwari G, Nitya K, Karthikeyan M, Purushotham M, Vikram SA, 
Kirubakaran AK. Knowledge, attitude, and challenges in digital learning 
using smartphones among dental students of South India: a cross-sec-
tional survey. J Int Oral Health. 2021;13:181–8.

 34. Chauhan VD, Kalra J, Kalra V, Negi G, Agarwal P. Asynchronous versus 
traditional teaching for MBBS undergraduate students-effectiveness 
and students perspectives - A pilot study. Int J Appl Basic Med Res. 
2019;9:69–72.

 35. Scott K, Ummer O, Chamberlain S, Sharma M, Gharai D, Mishra B, et al. 
“[We] learned how to speak with love”: a qualitative exploration of 
accredited social health activist (ASHA) community health worker 

experiences of the Mobile Academy refresher training in Rajasthan. India 
BMJ Open. 2022;12: e050363.

 36. Joshi U, Naslund J, Anand A, Tugnawat D, Vishwakarma R, Bhan A, et al. 
Assessing costs of developing a digital program for training community 
health workers to deliver treatment for depression: A case study in rural 
India. Psychiatry Res. 2022;307:1–8.

 37. Ponnaiah M, Bhatnagar T, Ganeshkumar P, Bhar D, Elumalai R, Vijayagee-
tha M, et al. Design and implementation challenges of massive open 
online course on research methods for Indian medical postgraduates 
and teachers –descriptive analysis of inaugural cycle. BMC Med Educ. 
2022;22:369.

 38. Mondal H, Sahoo M, Samantaray R, Mondal S. Medical students’ percep-
tion on the usefulness of online formative assessment: a single-center, 
mixed-method, pilot study. J Educ Health Promot. 2021;10.

 39. Swaminathan N, Ravichandran L, Ramachandran S, Milanese S, Singara-
velu R, Govindaraj P. Entry level nursing graduate students’ perception 
and readiness toward online component of blended learning: A mixed 
method study. J Educ Health Promot. 2021;10:1–7.

 40. Venkatesh S, Chandrasekaran V, Dhandapany G, Palanisamy S, Sadagopan 
S. A survey on internet usage and online learning behaviour among 
medical undergraduates. Postgrad Med J. 2017;93:275–9.

 41. Valsaraj BP, More B, Biju S, Payini V, Pallath V. Faculty experiences on 
emergency remote teaching during COVID-19: a multicentre qualitative 
analysis. Interact Technol Smart Educ. 2021;18:319–44.

 42. Bankar MA. Self Directed Learning Behaviour- Impact of E-Learning Activ-
ity on Students. J Clin Diagn Res. 2021;15:7–9.

 43. Sengupta P, Sur T. Effectiveness of WhatsApp as a teaching learning tool 
for problem based learning in pharmacology: a quasi-experimental 
study. J Clin Diagn Res. 2021;15:JC5–9.

 44. Veeraiyan DN, Varghese SS, Rajasekar A, Karobari MI, Thangavelu L, 
Marya A, et al. Comparison of interactive teaching in online and offline 
platforms among dental undergraduates. Int J Environ Res Public Health. 
2022;19:3170.

 45. Maggio LA, Costello JA, Ninkov AB, Frank JR, Artino AR. The voices of 
medical education scholarship: describing the published landscape. Med 
Educ. 2023;57:280–9.

 46. Friedman CP. The research we should be doing. Acad Med. 
1994;69:455–7.

 47. Hattie J. Visible learning: a synthesis of over 800 meta-analyses relating to 
achievement. London: Routledge; 2008.

 48. Cook DA. The Research We Still Are Not Doing: An Agenda for the Study 
of Computer-Based Learning: Acad Med. 2005;80:541–8.

 49. Viberg O, Hatakka M, Bälter O, Mavroudi A. The current landscape 
of learning analytics in higher education. Comput Hum Behav. 
2018;89:98–110.

 50. Wise AF, Knight S, Ochoa X. When are learning analytics ready and what 
are they ready for. J Learn Anal. 2018;5:1–4.

 51. Jensen L, Bearman M, Boud D, Konradsen F. Digital ethnography in higher 
education teaching and learning-a methodological review. High Educ. 
2022. https:// doi. org/ 10. 1007/ s10734- 022- 00838-4.

 52. Lees J, Bearman M, Risor T, Sweet L. Technology Complements Physical 
Examination and Facilitates Skills Development among Health Sciences 
Clerkship Students: An Integrative Literature Review. Perspect Med Educ. 
2023;12:109–19.

 53. National Medical Commission. Online Learning and Assessment: Module 
8. New Delhi, India: National Medical Commission; 2020.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1007/s10734-022-00838-4

	Digital education for health professionals in India: a scoping review of the research
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Objective

	Methods
	Results
	Target groups
	Study rationales
	Study objectives
	Perceptions of an educational innovation
	Effectiveness of an educational innovation
	Experiences and behaviours

	Types of data
	Survey data
	Pre- and post-test data
	Systems data
	Interview data
	Observational data and document analysis

	Contributions to the research literature

	Discussion
	Broadening of methodological approaches
	Where to for Indian research into digital health professions education?
	Strengths and limitations

	Conclusions
	Anchor 29
	Acknowledgements
	References


