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Abstract

The purpose of this study was to assess and contrast the volume and viability of digital health initia-
tives in the South Asia region both before the onset of the COVID-19 pandemic and during its course.

Materials and methods. To achieve this objective, a two-fold methodology was employed. Firstly, a
descriptive analysis was conducted on digital health research articles published from 2016 to 2021 in South
Asia. This analysis involved stratifying research articles based on the diseases and conditions they addressed,
the geographical areas of focus, and the tasks for which the initiatives were applied. Secondly, the study intro-
duced a straightforward and replicable tool, developed by the authors, to evaluate the sustainability of digital
health initiatives. This tool utilized experimental or observational study designs for assessment.

The findings from the descriptive analysis revealed significant insights, including a 40 % increase
in the number of studies reported in 2020 compared to 2019. Noteworthy areas of focus included Health
Systems Strengthening, Ophthalmic Disorders, and COVID-19. Additionally, the top three commonly de-
veloped tools were identified as Remote Consultation, Health Information Delivery, and Clinical Decision
Support Systems.

The inter-rater operability of the sustainability assessment tool was meticulously developed and
estimated, resulting in a Kappa value of 0.806 (+0.088).

In conclusion, our study indicates a positive impact of the COVID-19 pandemic on digital health
research. This is evidenced by an upswing in the number of digital health initiatives and an enhancement in
the sustainability score of studies published during the COVID-19 period.

Keywords: Digital healthcare, South Asia, COVID-19, Descriptive analysis, Sustainability assess-
ment, Health Systems Strengthening, Kappa value.
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Introduction

The Global Digital Health Strategy 2020-
25, as defined by the World Health Organization
(WHO), lays the foundation for a transformative
approach to healthcare through the effective inte-
gration of digital technologies. According to the
WHO, digital health is a comprehensive field dedi-
cated to the development and deployment of digi-
tal tools and technologies to augment and improve
health outcomes [1; 2].

A pivotal framework in understanding the
diverse facets of digital health initiatives is the
FITT framework proposed by Ammenwerth et al.
This framework categorizes digital health endeav-
ors into three overarching tasks: Health Informa-
tion Exchange, Data Science, and Surveillance [3;
4]. These tasks collectively contribute to the evolu-
tion of healthcare systems by enhancing informa-
tion sharing, leveraging data for insights, and bol-
stering surveillance capabilities.

The WHO's vision, as articulated in its
Global Digital Health Strategy, underscores the
commitment to advancing global health by accel-
erating the adoption of person-centric, accessible,
affordable, scalable, and sustainable digital health
solutions. This visionary document delineates stra-
tegic objectives that include the institutionalization
of digital health practices, the formulation of an
integrated strategy for success, promotion of judi-
cious technology utilization, and targeted efforts to
overcome challenges faced by the least developed
countries in embracing digital health innovations.

One of the fundamental pillars of the
WHO's strategy is the institutionalization of digi-
tal health, emphasizing the need for incorporating
digital solutions seamlessly into existing healthcare
structures. This involves not only the deployment
of technologies but also the establishment of poli-
cies, standards, and frameworks that facilitate the
harmonious integration of digital health into rou-
tine healthcare practices.

An integrated strategy for success is another
key aspect highlighted in the Global Digital Health
Strategy. Recognizing the interconnected nature
of healthcare systems, the WHO emphasizes the
importance of cohesive and collaborative efforts
among stakeholders. This integration spans across
sectors, encompassing governments, healthcare
providers, technology developers, and communi-
ties, with the goal of creating a holistic and interop-

erable digital health ecosystem.

Promoting appropriate technology use is a
strategic imperative in the WHO's vision, acknowl-
edging that the success of digital health initiatives
depends on the judicious selection and application
of technologies. This involves considering the con-
text-specific needs of diverse populations, ensuring
that digital solutions align with the cultural, social,
and economic landscapes of the communities they
aim to serve.

Addressing obstacles faced by least devel-
oped countries is a crucial element of the WHO's
strategy, reflecting a commitment to global inclu-
sivity. Recognizing that digital health advance-
ments should not exacerbate existing disparities,
the strategy outlines measures to support less eco-
nomically developed nations in overcoming chal-
lenges such as infrastructure limitations, resource
constraints, and workforce capacity issues.

In essence, the Global Digital Health Strat-
egy 2020-25 by the World Health Organization pro-
vides a comprehensive roadmap for leveraging dig-
ital technologies to enhance healthcare on a global
scale. By prioritizing person-centric, accessible,
affordable, scalable, and sustainable solutions, and
addressing challenges faced by diverse nations,
this strategy envisions a future where digital health
plays a pivotal role in advancing the well-being of
populations worldwide.

The COVID-19 pandemic profoundly dis-
rupted global healthcare systems, diverting re-
sources towards controlling the outbreak and im-
pacting routine healthcare services [5; 6]. Amidst
this disruption, digital health initiatives played a
crucial role, evident in a significant increase in re-
search papers indexed in PubMed — 264 in 2020
compared to 82 in 2019 from the South Asia region.
This three-fold rise indicates growing interest from
medical practitioners, researchers, and academi-
cians in countries like India, Bangladesh, Vietnam,
Thailand, Sri Lanka, and Indonesia.

While the increase in quantity aligns with
the global digital health vision, the proposed situa-
tional analysis delves into two critical aspects often
explored to a limited extent: the quality of research
and key steps taken in the development phase to
ensure sustainability [6; 7].

This research paper systematically analyz-
es the change in digital health research patterns in
South Asian countries, home to about a quarter of
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the world's population. The objective is to evaluate
and compare the quantity and sustainability of digi-
tal health initiatives in the South Asia region before
and during the COVID-19 pandemic. Through a
comprehensive review of published literature, this
study aims to shed light on evolving trends in digi-
tal health research, providing valuable insights into
the impact of the pandemic on the region's health-
care landscape [8-12].

Materials and Methods

» Comprehensive review of digital health
research articles from 2016 to 2021 in South Asia.

« Stratification of the articles based on dis-
eases, geographical areas, and tasks, employing
quantitative and content analysis

Results and Discussion

A) Descriptive Analysis:

* Research trends: The number of research
articles published on digital health has steadily in-
creased from 2016 to 2020, with a 40 % increase
in 2020 compared to 2019, likely due to the CO-
VID-19 pandemic.

» Study design: Review articles and guide-
lines dominated the research landscape, followed
by letter to editors and correspondence, with ex-
perimental studies and cohort studies increasing in
number.

* Targeted diseases and conditions: Health
systems strengthening, ophthalmic disorders, and
COVID-19 were the top three areas where digital
health initiatives were focused.

* Digital tools: Health information exchange
(HIE) was the most common tool used across all
conditions, while data science and surveillance
tools were more prevalent for specific conditions.

B) Assessment of Sustainability:

* Validation of the sustainability assessment
tool: The tool demonstrated good inter-rater reli-
ability, indicating its consistency and replicability.

* Overall sustainability: Experimental and
cohort studies had higher average sustainability
scores compared to cross-sectional and diagnostic
studies.

* Factors contributing to sustainability: Mul-
tisectoral teams, stakeholder engagement, adher-
ence to standards, feedback collection, and gap
analysis were identified as key factors contributing
to sustainability.

* Impact of COVID-19: Studies conducted
during the pandemic generally showed better sus-
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tainability compared to those conducted pre-pan-
demic. This was particularly evident in cross-sec-
tional studies.

Additional key points:

* The study used the FITT framework to clas-
sify digital tools based on their tasks (e.g., health
information exchange, data science, surveillance).

* The authors highlight the importance of
considering sustainability when developing and
implementing digital health initiatives.

» Overall, the study provides valuable in-
sights into the current state of research on digital
health and highlights the importance of sustainabil-
ity in ensuring long-term success of digital health
initiatives.

Conclusions

In the aftermath of the COVID-19 pan-
demic, our research findings posit a compelling
narrative that suggests a silver lining amidst the
myriad challenges faced globally. Specifically, we
observe a notable surge in digital health research
initiatives originating from South Asia, signaling
a region-wide response to the evolving healthcare
landscape. What distinguishes this surge is not only
its quantitative increase but also the emergence of
a profound, long-term vision among researchers
for the continued advancement of digital health en-
deavors [12-15].

Crucially, as we celebrate this surge in digi-
tal health research, it becomes imperative to delib-
erate on strategies for sustaining the momentum and
interest cultivated during the pandemic, extending
its influence into the post-pandemic era. Our sus-
tainability analysis underscores the optimistic out-
look, expressing confidence in researchers' capacity
to nurture and propel the envisioned longevity of
these initiatives well beyond the immediate crisis
[15-21].

However, the realization of this optimistic
vision is contingent upon various extrinsic factors
that exert significant influence. Among these fac-
tors, the availability of skilled manpower stands out
as a key determinant. The cultivation and retention
of a workforce well-versed in digital health tech-
nologies are pivotal for driving sustained progress
in this field. Equally crucial is the establishment of
a supportive policy environment that encourages
innovation, facilitates collaboration, and provides a
regulatory framework conducive to the growth of
digital health initiatives.
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Moreover, the accessibility of the internet
and hardware among the target population emerges
as another critical factor in determining the tra-
jectory of digital health research post-pandemic.
Bridging the digital divide and ensuring that digi-
tal health solutions are inclusive and accessible to
diverse communities is paramount for achieving
meaningful and equitable outcomes.

As we navigate the evolving landscape of
post-pandemic digital health research, it becomes
increasingly evident that the lasting impact of the
pandemic on this field is contingent upon a multi-
faceted interplay of these external elements. Col-
laborative efforts from governments, research insti-
tutions, and the private sector will be instrumental
in addressing these challenges and fostering an en-
vironment where digital health can thrive as a trans-
formative force in global healthcare.

In conclusion, the COVID-19 pandemic,
despite its adversities, has catalyzed a positive
influence on digital health research. The surge in
initiatives, coupled with a newfound long-term vi-
sion among researchers, presents an opportunity to
reshape and enhance healthcare delivery. Nurtur-
ing this momentum into the post-pandemic era re-
quires concerted efforts to address challenges such
as skilled manpower, supportive policies, and digi-
tal accessibility, ultimately ensuring that the digital
health revolution becomes a sustained and inclu-
sive reality.
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PACKPBITHUE ITPOBJIEM U BO3MOKHOCTEM: AHAJIN3 BO3JIEMICTBUS COVID-19 HA
HNCCJIEJOBATEJIbCKUE MTHUITUATHUBBI B OBJIACTHA IU®POBOI'O 3TIPABOOXPAHEHWS B
IOKHOM A3

H. O. Honyoosipues*, H. T. [xkaiinakoaes, H. H. Paxanbckas
HYO «Kazaxcrancko-Poccuiickuii MeauunHckuil yausepcureT», Kasaxcran, Aiamarsl
*Koppecnonoupyrowuii agmop

AHHOTaNud

Lenvio dannozo ucciedosanus ObUIO OLEHUTH 00BEM U KHU3HECTIOCOOHOCTh MHUIIMATHB B 00JIaCTH
1 poBOro 3apaBooxpaHeHus B pernoHe FOxHoi Azun kak 10 Havana nanaemMun COVID-19, tak u B xone
€€ pa3BUTHSIL.

Mamepuanvl u memoOsi. 11 TOCTH>KEHUS 3TOM L€ Obljla MCIIOJIb30BaHA JIByXdTalHasi METOJ0-
norus. Bo-nepBbix, ObLT MPOBEIEH ONMKMCATENBFHBINA aHATM3 HAYYHBIX CTAaTel MO HU(POBOMY 3paBOOXpaHE-
HUI0, onmyOnuKoBaHHBIX B FOsxHOM A3uu ¢ 2016 mo 2021 rog. DToT aHAIN3 BKIIIOYAJ CTPATU(UKAIUIO HA-
YUHBIX CTaTel 10 3a00JI€BaHUSAM U COCTOSTHHUSIM, KOTOPBIE OHH pacCMaTPUBAJIH, reorpaduueckuM 001acTsIm
¢dokyca u 3ama4aM, JUIsI KOTOPBIX MPUMEHSUIMCh HHUIIUATUBBL. BO-BTOPBIX, B paMKaXx HCCIeI0BaHUS ObLI
MIPEJICTABIICH MPOCTON U MOBTOPSEMBI HHCTPYMEHT, pa3paboTaHHBIA aBTOPAMU, JJISl OLIEHKH YCTOMYMBO-
CTM MHUIMATUB B 001acTH IU(POBOTo 37ApaBOOXpaHeHUs. JlaHHBII HHCTPYMEHT MCIOIB30BAJ SKCIEPHU-
MEHTaJIbHbIE WM HAOII0aTeIbHbIE METO/IbI OLICHKHU.

Pezynomamei. Pe3ynprarsl onucarebHOIO aHaau3a BhIIBUIIN 3HAYUTEIbHBIE MHCANUTBI, BKIIIOYAsl yBeE-
nrueHue Ha 40% uducia uccenoBanmii B 2020 roay o cpaBHeHuio ¢ 2019 romoM. 3aMeTHbIe 001acTH Pokyca
BKJTIOYAJTH YKPEIUICHUE CUCTEM 3[[paBOOXpaHeHusl, oraiibMonoruueckue paccrpoicrsa u COVID-19.

Kpome Toro, BBIsSIBIEHBI TpH HanOoJI€€ YacTo pa3padaThIBaeMbIX HHCTPYMEHTA: YIaJIeHHAs! KOHCYIIb-
TaIMsl, TOCTaBKa 3APAaBOOXPAHUTENFHON MH(OPMAIIMKA U CUCTEMBI MOJJICPKKHA KIMHUYECKUX PEIICHHM.
MexolieHO4Hasi orepadebHOCTh MHCTPYMEHTA OLIEHKH YCTOWYMBOCTH ObLa TIIATENFHO pa3paboTaHa U
OlleHeHa, uTo npuselio k 3HayeHuto Kamnma 0,806 (£0,088).

3axnouenue. Haime wuccienoBaHue yKa3blBaeT Ha IOJIOKUTENBHOE BO3ACHCTBHE IMaHIEMUU
COVID-19 Ha uccnenoBanus B 001acT MUPPOBOTO 37PABOOXPAHEHUS. DTO MOATBEPIKIAETCS POCTOM YHC-
Ja MHUIMATHB B OOJIACTH IU(PPOBOTO 3IPABOOXPAHEHUS M YIyUIICHHEM TOKa3aTeleil yCTOMUYMBOCTH HC-
clieioBaHMiA, onmyonukoBaHHbIX B iepuog COVID-19.

Knioueswvie cnosa: yugposoe 30pasooxpanenue, Oxcnas Asus, COVID-19, onucamenvuuiii ana-
JIU3, OYEeHKA YCMOUYU80CMuU, YKpenienue cucmem 30pasooxpanenus, snavenue Kanna.
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KYPHAJI KABAXCTAHCKO-POCCUMCKOIO MEJUIIMHCKOTO YHUBEPCUTETA

KABIHABIKTAP MEH MYMKIHJIKTEPII AIITY: OHTYCTIK A3USIAFBI IA®PIBIK
TEHCAYJIBIKTEI 3EPTTEY BACTAMAJIAPBIHA COVID-19 9CEPIH TAJIIAY

. O. ITony6osipuie®, H. T. JI>xaitnak6aes, H. H. Paxanbckas
“Kazakcran-Peceit MenuIMHAIIBIK YHUBEPCUTETI», KazakcTaH, Anmarsl
*Koppecnonoenm aemop

Angarna

byn zepmmeyoiy maxkcamor — COVID-19 manpemusicel OactanFanra ACHIH 1€, OHBIH JIaMybl
OapeicbiHaa Aa OHTYCTIK A3Us aiiMarbIHIaFbl HIU(PIBIK AEHCAYIBIK CaKTay calachIHAaFbl OacTaManap/IbiH
KeJIeMi MEH OMIpIICH IIrH Oarayiay OOJIIbI.

Mamepuanoap ocone adicmepi. byn mMakcarka KeTy YIIH €Ki KE3€HJI 9/icTeMe KOJIIaHbLIJIbI.
bipiaminen, 2016 xxbutnan 202 1 sxputra qeiiin OHTYCTIK A3usiaa skapusyiaHFaH UG PIIBIK ISHCAYITBIK CaKTay
cajachlHAAFbl FRUIBIMA MaKallajdapra CUIATTaMallblK Taljay skacalabl. byn Tanmayra onap KapacThIpraH
aypynap MeH arjainap, (OKyCThIH reorpadusuiblK aiiMakTapbl koHE OacTamanap KOJJaHbLIAThIH
MIHJIETTEp Typajibl FHUIBIMH MaKaJlaJlapAblH cTpaTuuKanusichl Kipai. ExiHmnmgen, 3eprrey mudpIIbIK
JeHCayablK OacTaMallapblHbIH TYPaKTBUIBIFBIH Oarayay VIIIH aBTOpiap o3ipJereH KapamaibiM KoHe
KaliTamaHaThIH KYpalbl YCHIHIBL. Bysl Kypan sKCIepuMEHTTIK Hemece OaKbUiaylibl Oaranay 9MiCTepiH
KOJITaH/IbI.

Homuoiceci. CumarramalnblK Taljay HOTWDIKENEpl aWTapibIKTalk WHCAWTTApIbl, COHBIH IIIHJE
2019 xbiimen canbicThipranaa 2020 xbuibl 3eprTeynep caHblHbIH 40 %-Fa ecyi. DOKYCTBIH KOPHEKTI
aliMakTapbiHa J[eHcaynblK cakTay »KYWecCiH HbIFalTy, opTanbMOJOTHUIBIK Oy3butyaap xkoHe COVID-19
Kip/i.

CoHbIMeH KaTap, eH K1l 931pJEHETIH YIII KYpas aHbIKTaJ bl KAlIBIKTBIKTAH KeHeC Oepy, IeHCayIbIK
CakTay Typajbl aKMapaTThl KETKi3y >KOHE KIMHUKAIBIK MISIIMIAEpal Konjaay xyhenepi. TypaKThUIBIKTHI
Oararay KYpajbIHBIH OaraiayapaiblK J>KYMBIC KaOIISTTUTIIT MYKHAT O3IpJICHII JKoHE OaraslaH[ibl,
Hotmxkecinae Karma moni 0,806 (+ 0,088) Gobl.

Kopvimuinowl. biznin 3eprreyimiz COVID-19 manaeMusicbiHBIH IHQPIBIK JCHCAYJIBIK CaKTay
cajachlHAAFbl 3epTTeyaepre oH ocepiH kepceredi. by nudpneik geHcaynblk cakray OacTamanapblHBIH
oecyimeH oHe COVID-19 ke3eHiHIe >KapusUIaHFaH 3€PTTEYJCPAiH TYPAKTHUIBIK KOPCETKIIMITEPiHIH
JKaKCapybIMEH pacTaliajbl.

Tyiiin co30ep: canovix oencaynvix cakmay, Oymycmik Azus, COVID-19, cunammamanwix manoay,
Mypakmslivlkmel 6aganay, /lencaynvix cakmay sxcyiiecin noleaimy, Kanna manuizol.
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