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Abstract

Background: Health Al investment is accelerating across the Gulf Cooperation Council (GCC), yet the region’s health Al
research output has never been systematically quantified. National research capacity is a structural precondition for the safe
local development and governance of clinical Al, but no scientometric baseline exists for the 6 GCC states.

Objective: We characterized the volume, growth, collaboration structure, and thematic composition of GCC health Al
research and examined whether national output aligns with an existing measure of informatics readiness.

Methods: We conducted an ecological scientometric analysis of all health Al publications affiliated with the 6 GCC states
(Bahrain, Kuwait, Oman, Qatar, Saudi Arabia, and the United Arab Emirates) for 2011 to 2024 (the last complete indexing
year at extraction) using the open bibliographic database OpenAlex. A publication was eligible if it included both an Al family
and a health or medicine family concept above a 0.30 relevance threshold. Bibliometric indicators (output, compound annual
growth, per capita intensity, citation impact, international and intraregional collaboration, and institutional concentration) were
computed; coauthorship and concept co-occurrence networks were constructed and clustered by modularity. National health Al
intensity was correlated (Spearman) with the Health Informatics Readiness Index (HIRI) and Global Digital Health Monitor
(GDHM) phase.

Results: Of 112,480 GCC-affiliated Al publications, 3512 met the health Al definition. Regional output rose from 18 (2011)
to 904 (2024) publications per year (compound annual growth=35.2%), with 86.4% (3034/3512) published from 2020 onward
and a sharp inflection from 2019 to 2021. Saudi Arabia contributed 59.6% (2094/3512) of the output by itself and 81.5%
(2862/3512) together with the United Arab Emirates; Qatar led on a per capita basis (approximately 136 publications per
million population). International collaboration (2551/3512, 72.6% of the papers) predominated over intra-GCC collaboration
(164/3327, 4.9%), with the latter being inversely related to national output. The principal external partners were India, the
United States, Pakistan, the United Kingdom, and Egypt. Output spanned 3186 institutions; concentration ranged from 89.4%
(328/367) of a country’s output among the top 3 institutions for Qatar to 34.4% (721/2094) for Saudi Arabia. Concept
co-occurrence was classified into 4 themes—classic machine learning clinical prediction, medical imaging and oncology,
COVID-19 response, and diabetic eye disease. Health Al intensity (0=+0.60) and, more strongly, absolute output (0=+0.89)
correlated with the HIRI; absolute output was also correlated with GDHM phase (9=+0.83).

Conclusions: GCC health Al research has grown rapidly but unevenly, is heavily dependent on international collaboration,
is concentrated in medical imaging, and—outside Saudi Arabia—remains anchored in single national institutions. Informatics
readiness was associated with both the intensity and the volume of national research output. The findings establish a reproduci-
ble baseline for monitoring regional health Al research capacity as GCC health systems move toward clinical Al deployment.

JMIR Med Inform 2026;14:e105709; doi: 10.2196/105709

https://medinform.jmir.org/2026/1/¢105709 JMIR Med Inform 2026 | vol. 14 1e105709 | p. 1
(page number not for citation purposes)


https://doi.org/10.2196/105709
https://medinform.jmir.org/2026/1/e105709

JMIR MEDICAL INFORMATICS

Algheedan & Alzughaibi

Keywords: artificial intelligence; Al; bibliometrics; scientometrics; digital health; Gulf Cooperation Council; research

capacity; OpenAlex; health informatics

Introduction

Al is moving from research prototypes into the operational
core of health systems, and national investment is accelerat-
ing worldwide under frameworks such as the World Health
Organization’s (WHO) Global Strategy on Digital Health
2020-2025 [1]. The capacity of a country to produce, absorb,
and govern health Al knowledge is increasingly treated as a
structural determinant of whether clinical Al can be deployed
safely and equitably. A recent ecological panel study across
the 27 European Union member states found that national
health Al research capacity did not translate automatically
into population-level patient value and that the association
was strongly moderated by financial protection context and
the COVID-19 period [2]. This work demonstrates both the
analytic value of treating health Al research capacity as a
measurable national attribute and the limits of assuming that
capacity alone improves outcomes.

No equivalent baseline exists for the Gulf Cooperation
Council (GCC). The 6 GCC states—Bahrain, Kuwait, Oman,
Qatar, Saudi Arabia, and the United Arab Emirates (UAE)
—simultaneously are among the world’s most active digital
health investors and, although Gulf health and eHealth
research has been surveyed bibliometrically at a broader level
[3-5], have not been characterized specifically in terms of
health AI research capacity using a validated, reproducible
measurement approach [6,7]. Existing instruments capture
adjacent but distinct constructs: the Global Digital Health
Monitor (GDHM) measures digital health maturity [6], the
universal health coverage service coverage index measures
service outputs [8], and the International Telecommunication
Union (ITU) ICT Development Index measures connectivity
[9]. None quantifies the research base from which locally
relevant clinical Al is developed.

Scientometric analysis offers a direct, reproducible route
to that measurement. Bibliometric methods are now well
codified for both performance analysis and science map-
ping [10-12], and the emergence of fully open bibliographic
infrastructure —notably OpenAlex —removes the cost and
access barriers that previously limited such work in lower-
resourced settings [13]. We applied these methods to the
GCC to establish the first regional baseline of health Al
research capacity and test whether that capacity aligned with
an independent measure of informatics readiness for the same
6 countries [14].

This study addresses four questions:

1. What is the volume, growth, and per capita intensity
of health Al research output across the 6 GCC states
(2011-2024)?

2. What is the collaboration structure —international vs
intraregional —and which institutions anchor it?

3. What thematic clusters characterize GCC health Al
research, and how have they evolved?
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4. Does national output align with informatics readiness
(Health Informatics Readiness Index; HIRI) and digital
health maturity (GDHM phase)?

Methods
Study Design and Reporting

This was an ecological, country-level scientometric analysis
of the 6 GCC states for the period from 2011 to 2024. Record
selection is reported following the PRISMA (Preferred
Reporting Items for Systematic Reviews and Meta-Analyses)
2020 guidelines [15], and observational reporting follows
the STROBE (Strengthening the Reporting of Observatio-
nal Studies in Epidemiology) statement adapted to aggre-
gate bibliographic data [16]. The unit of analysis was the
publication; aggregation was to country and country-year.
Publications were attributed to each GCC country represen-
ted among their affiliations (full counting), so regional totals
count a publication once for each GCC country involved;
the 3512 country-attributed records, and the record-selection
counts in Figure 1, therefore correspond to 3327 distinct
publications. Regional intra-GCC collaboration is reported as
a share of distinct publications, because full counting would
count each such publication at least twice.

Data Source and Eligibility

Bibliographic records were obtained from OpenAlex, a fully
open index of scholarly works with institution, country,
concept, and citation metadata [17]. OpenAlex was selec-
ted over subscription databases for its open access, program-
matic reproducibility, and comparable coverage. We note that
OpenAlex concepts (derived from the Microsoft Academic
Graph) are no longer actively maintained and have been
superseded by OpenAlex topics; because the frozen Al family
vocabulary predates the large language model era, works
indexed only under newer terms such as “large language
model,” “transformer,” or “generative AI”’ may be undercoun-
ted, a limitation we quantify and discuss below. Records
were retrieved via the public API on the extraction date
(June 2026), filtered to works affiliated with a GCC insti-
tution, tagged with the OpenAlex concept artificial intelli-
gence [18], and with a publication year of 2011 to 2024.
Records dated as 2025 were present at extraction but were
excluded because 2025 was an incomplete, still accruing year
subject to indexing lag at the retrieval date (June 2026);
restricting the corpus to 2011 to 2024 ensured that every
analyzed year was a complete indexing year and that growth
estimates were not distorted by a partially indexed final
year. To assess robustness to database choice, the same
population was independently retrieved from Scopus using a
title-abstract-keyword query combining Al and health terms
with GCC affiliation and year filters, and the 2 sources
were compared on annual output, national distribution, and
record-level overlap.

JMIR Med Inform 2026 | vol. 14 1105709 | p. 2
(page number not for citation purposes)


https://medinform.jmir.org/2026/1/e105709

JMIR MEDICAL INFORMATICS

A work was defined as health Al if it included at least
one Al family concept (AI, machine learning, deep learn-
ing, or artificial neural networks) and at least one health
or medicine family concept, each with a concept relevance
score of 0.30 or higher. The health or medicine family
comprised 6 OpenAlex concepts: medicine, internal medicine,
intensive care medicine, family medicine, health care, and
public health. The complete concept identifiers and rele-
vance scores for both families are provided in the deposited
extraction script [19]. Both concept lists and the threshold
were prespecified and are reported as sensitivity parameters.
Each work in OpenAlex includes, for every assigned concept,
a classifier-generated relevance score in the range from O to
1 that reflects the confidence of the automated concept-tag-
ging model [20]; low scores predominantly correspond to
weak, incidental assignments. We adopted a 0.30 cutoff to
exclude such marginal tags while retaining substantive ones
and tested its influence directly: in a sensitivity check, raising
the threshold to 0.40 or lowering it to 0.20 changed abso-
lute counts but left the national ranking, growth trajectory,
and thematic structure unchanged. To estimate precision,
2 authors manually adjudicated a random sample of 100
included records against title and topic; 94 were unambiguous
health AI applications (95% Wilson CI 87.5%-97.2%), and
no clearly off-topic record was identified, with the remainder
comprising borderline health informatics works rather than
misclassifications. This definition prioritizes specificity over
recall and is fully reproducible from the deposited extraction
script. Throughout, “health AI” denotes this concept-defined
corpus; “clinical AI” is used only for the narrower subset of
Al intended for point-of-care clinical use.

Indicators and Analysis

For each country, we computed total and annual output,
compound annual growth rate (CAGR), output per million
population (World Bank midyear estimates) [21], mean and
median citations, the proportion of works with at least one
non-GCC affiliation (international collaboration) and with 2
or more GCC state affiliations (intraregional collaboration),
and the share of national output accounted for by the 3
most prolific institutions. Coauthorship was analyzed at the
country level; thematic structure was analyzed by construct-
ing a concept co-occurrence network and partitioning it into
clusters through modularity maximization [22]. Thematic
evolution was assessed by classifying each work’s primary
topic into macrothemes across the period.
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To address question 4, national health Al output and per
capita intensity were correlated with the equal-weight HIRI
[14] and with GDHM maturity phase [6] using Spear-
man rank-order coefficients. The HIRI is an equal-weight
composite index of national health informatics readiness
for the 6 GCC states, constructed from ITU, WHO Global
Health Observatory, GDHM, and World Bank indicators
spanning digital infrastructure, workforce and governance,
and financing [14]. The GDHM is a global instrument
that classifies countries into ordinal maturity phases across
governance, infrastructure, services, and data domains of
digital health development [6]. With 6 countries, statistical
power was minimal; coefficients are reported descriptively
by magnitude and direction rather than against significance
thresholds. Analyses used Python (version 3.11; Python
Software Foundation; Pandas, NetworkX, and Matplotlib
libraries); all data and code are reproducible from the
tabulated inputs.

Ethical Considerations

This study did not involve human participants, human
tissue, or individual-level patient data; it used only aggre-
gate, publicly available bibliographic metadata retrieved
from OpenAlex together with publicly reported country-level
indicators. Under the applicable national research governance
framework and the policies of Saudi Electronic University,
secondary analyses of publicly available, nonidentifiable
aggregate data of this kind do not require review by an
institutional review board or research ethics committee, and
no such application was therefore submitted. No informed
consent was required as no human participants were involved.

Results

Record Selection

Of 112,480 Al publications affiliated with GCC institutions
over 2011 to 2024, a total of 108,968 were excluded
for including no health or medicine concepts at the 0.30
threshold, leaving 3512 (3.1%) health AI publications for
analysis among all the GCC Al research output throughout
the period (Figure 1).
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Figure 1. Record selection (PRISMA [Preferred Reporting Items for Systematic Reviews and Meta-Analyses]-style flow diagram). Of 112,480 Al
publications affiliated with Gulf Cooperation Council (GCC) institutions over 2011 to 2024, a total of 108,968 were excluded for including no health
or medicine concepts at the 0.30 relevance threshold, leaving 3512 health Al publications for analysis. KSA: Kingdom of Saudi Arabia; UAE: United

Arab Emirates.
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Database Concordance

The independent Scopus query retrieved 14,676 records
for 2011 to 2024 (15,560 country attributions, counted in
the same way as for OpenAlex). The broader keyword
strategy returned a larger corpus than the concept-based
OpenAlex definition (n=3512), but the 2 databases were
highly concordant on aggregate structure (Figure 2). Annual
output was almost perfectly correlated (Spearman ©=0.99;
Pearson r=0.99), with both sources showing the same 2019
to 2021 inflection. The national distribution was identical
in rank order (Spearman @=1.00): Saudi Arabia was first
in both (2094/3512, 59.6% of the OpenAlex output and
9463/15,560, 60.8% of the Scopus output), followed by
the UAE (768/3512, 21.9% of the OpenAlex output and

3376/15,560, 21.7% of the Scopus output), Qatar, Oman,
Kuwait, and Bahrain, with national shares differing by no
more than 1.8 percentage points between sources. At the
record level, 58.6% (1951/3327) of distinct OpenAlex titles
had an exact normalized title match in the larger Scopus set,
a lower bound given that title normalization does not capture
near matches. The substantive findings reported below are
therefore robust to database choice.

Regional health AI output rose from 18 publications in
2011 to 904 in 2024, a CAGR of 352%, with 86.4%
(3034/3512)of the corpus published from 2020 onward.
Output inflected sharply from 2019 to 2021, when annual
production more than trebled from 135 to 435 publications
(Figure 3).

Figure 2. Database concordance between OpenAlex and Scopus: (left) annual health AI output (2011-2024; Spearman 0=0.99) and (right) national
share of regional output by database; rank order was identical (0=1.00), and shares differed by <1.8 percentage points. Axes for the 2 databases are
scaled independently in panel A because the broader Scopus keyword query returned a larger corpus (n=14,676) than the concept-based OpenAlex

definition (n=3512). UAE: United Arab Emirates.

Annual output, two databases
(Spearman p = 0.99; Pearson r = 0.99)

== Openhlex (left axis)
- scopus (right axis)

800 4 F 4000

@
=
o

r 3000

B
o
s}

F 2000

OpenAlex publications

F 1000

o
S
=]

20‘15 20‘20 20‘22 2624

Year

2012 2014 2016

https://medinform.jmir.org/2026/1/¢105709

National share of output, two databases
(rank p = 1.00; identical ordering)

60 = OpenAlex
BN Scopus
50
=
w =
5
5 240
g2
s g
a 230
g g
i
g o
v g0
=
]
10
1]
o ¢ & o o a0
o o o - o
.

JMIR Med Inform 2026 | vol. 14 1105709 | p. 4
(page number not for citation purposes)


https://medinform.jmir.org/2026/1/e105709

JMIR MEDICAL INFORMATICS

Algheedan & Alzughaibi

Figure 3. Annual health Al publications by Gulf Cooperation Council state (2011-2024). All 6 trajectories increased; regional output inflected from

2019 to 2021.

GCC health-Al research output, 2011-2024 (OpenAlex)

—e&— Saudi Arabia (n=2094)
=—&— United Arab Emirates (n=768)
—e— Qatar (n=367)
Oman (n=125)
Kuwait (n=111)
—e— Bahrain (n=47)

500 1

400 -

300 A

200

Health-Al publications

100

inflection
2019-2021

L

2012 2014 2016

National Distribution and Research
Intensity
Output was strongly concentrated: Saudi Arabia produced

59.6% (2094/3512) of the corpus by itself and 81.5%
(2862/3512) together with the UAE (Table 1). Normalized to

2018 2020 2022 2024

Year

population, the ranking was reordered, with Qatar leading at
approximately 136 publications per million population ahead
of the UAE (n=81) and Saudi Arabia (n=63)—indicating that
absolute volume reflects national scale rather than research
intensity.

Table 1. Health Al research indicators for the 6 Gulf Cooperation Council (GCC) states (2011-2024; n=3512 country-attributed records; n=3327

distinct publications)®.

Works per

Works, n million International Intra-GCC Works from the top 3 Citationsd, Citationsd,
Country (%) populationb, n collaboration, n (%) collaboration, n (%) institutions, n® (%) mean (SD) mean (IQR)
Saudi Arabia 2094 (59.6) 62.9 1512 (72.2) 133 (6.4) 721 (34.4) 29.6(852) 11(3-32)
United Arab 768 (21.9) 80.8 575 (74.9) 106 (13.8) 295 (38.4) 25.6 (60.0) 8 (2-27.25)
Emirates
Qatar 367 (10.4) 1359 258 (70.3) 51(13.9) 328 (89.4) 423 (1824) 12(2-35)
Oman 125 (3.6) 272 95 (76.0) 19 (15.2) 70 (56.0) 14.2 (38.3) 5(1-14)
Kuwait 111 (3.2) 25.8 84 (75.7) 24 (21.6) 61 (55.0) 19.1 (27.3) 7 (1-26.5)
Bahrain 47 (1.3) 313 27 (574) 16 (34.0) 22 (46.8) 19.3 (33.2) 8 (3-17)

4Full counting was used, so a publication coauthored by institutions in 2 or more GCC states is counted for each state. Country rows therefore sum
to 3512 records from 3327 distinct publications, and the intra-GCC counts sum to 349 attributions from 164 distinct publications (4.9%), the figure

reported in the text.
bPopulations are approximate 2024 World Bank estimates.

¢Summed publication counts of each country’s 3 most prolific institutions as a share of national output; a paper coauthored by 2 of these institutions

is counted for each.

dOpenAlex citation counts at data extraction. Distributions are highly right-skewed: the most cited record (3287 citations; Qatar) inflates Qatar’s
mean and SD. Means are also confounded by article age and should be read alongside the medians. SD: sample SD. IQR: 25th-75th percentile.

Collaboration Structure

International collaboration predominated throughout: 72.6%
(2551/3512)0of the corpus had at least one non-GCC affilia-
tion compared to 4.9% (164/3327) of distinct publications
coauthored across 2 or more GCC states. Internationali-
zation rose across the 3 subperiods (70/112, 62.5% in
2011-2015; 411/604, 68% in 2016-2020; and 2070/2796,
74% in 2021-2024), as did intra-GCC collaboration among
distinct publications (0/112, 0% in 2011-2015; 6/596, 1%
in 2016-2020; and 158/2619, 6% in 2021-2024), indicating

https://medinform.jmir.org/2026/1/¢105709

regional networks that formed late and remain modest.
Intra-GCC collaboration was inversely related to national
output, reaching 34% (16/47) in Bahrain and 21.6% (16/47)
in Kuwait but only 6.4% (133/2094) in Saudi Arabia,
consistent with smaller research systems relying on regional
partners while the largest were comparatively self-sufficient.
Across 113 partner countries, the principal external collab-
orators were India (n=598 publications), the United States
(n=556), Pakistan (n=410), the United Kingdom (n=393), and
Egypt (n=297; Figure 4) [23].
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Figure 4. International collaboration network. Blue nodes are Gulf Cooperation Council states; orange nodes are the 12 most frequent external
partner countries. Node size is proportional to output, and edge width is proportional to the number of coauthored publications. Data source:
OpenAlex. AU: Australia; BD: Bangladesh; CA: Canada; CN: China; EG: Egypt; GB: United Kingdom; IN: India; JO: Jordan; KR: South Korea;
MY: Malaysia; PK: Pakistan; UAE: United Arab Emirates; US: United States.
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Institutional Concentration

Output was distributed across 3186 distinct institutions. The
most prolific were King Saud University (n=328 publica-
tions), King Abdulaziz University (n=249), Princess Nourah
bint Abdulrahman University (n=195), and Qatar Univer-
sity (n=175). Concentration varied markedly: the 3 leading
institutions accounted for 89.4% (328/367)of Qatar’s output
but only 34.4% (721/2094)of Saudi Arabia’s and 38.4%
(295/768) of the UAE’s (Table 1), distinguishing nationally
distributed research systems from those anchored in a single
flagship university.

Thematic Structure and Evolution

Concept co-occurrence was classified into 4 coherent clusters
(Figure 5), each labeled here by its most frequent constituent

https://medinform.jmir.org/2026/1/¢105709

GB

MY

BD

concepts (in parentheses): classic machine learning clinical
prediction (random forest, support vector machines, logis-
tic regression, and internal medicine), medical imaging and
oncology (deep learning, transfer learning, segmentation,
breast cancer, magnetic resonance imaging, pathology, and
radiology), COVID-19 response (SARS-CoV-2, intensive
care, and pandemic), and diabetic eye disease (diabetic
retinopathy, ophthalmology, and optometry). Temporally,
Al-based COVID-19 research surged from 2020 to 2022
before receding as a share, whereas research on oncology and
imaging and on general Al in health remained the persistent
leaders (Figure 6). The single most cited work in the corpus
was a 2017 deep learning study of lymph node metastasis
detection with Qatari coaffiliation (3287 citations) [24].
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Figure 5. Thematic structure of Gulf Cooperation Council health Al research by concept co-occurrence. Node size denotes concept frequency; color
denotes modularity cluster. Four themes emerged: classic machine learning clinical prediction, medical imaging and oncology, COVID-19 response,
and diabetic eye disease.

GCC health-Al thematic structure — concept co-occurrence
(node size = frequency; colour = cluster)
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Figure 6. Thematic evolution (2011-2024) by macrotheme. Al-based COVID-19 research surged from 2020 to 2022; the persistent leaders were
research on oncology and imaging and on general Al in health. The macrotheme classification is approximate and is provided for descriptive
purposes; the concept co-occurrence network is the primary thematic representation (see the Limitations section).
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Association With Informatics Readiness

National health Al research intensity (publications per million
population) correlated positively with the HIRI (Spearman
0=+0.60), and absolute output correlated more strongly
(0=+0.89). Absolute output was also correlated with GDHM
maturity phase (0=+0.83; Figure 7). In a sensitivity analy-
sis recomputing the correlations across the 19 alternative
index specifications defined in the HIRI preprint [14,25],
the correlation with absolute output ranged from +0.66 to

Algheedan & Alzughaibi

+0.94 and that with intensity from +0.31 to +0.66 (Multime-
dia Appendix 1), so readiness was associated more consis-
tently with the volume of national research than with its per
capita intensity. Because this analysis was based on only 6
observations, we treat it as exploratory rather than confirma-
tory; the per-country HIRI and GDHM values are reported
in Multimedia Appendix 1. The pattern is consistent with the
global association between digital maturity and health system
performance [25].

Figure 7. (A) Regional output annotated with national policy milestones and (B) national health Al intensity (publications per million population)
and (C) absolute health AI output, each vs the Health Informatics Readiness Index (HIRI; Spearman 9=+0.60 and 0=+0.89, respectively; n=6
countries). NPHIES: National Platform for Health and Insurance Exchange Services; UAE: United Arab Emirates.
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Principa | Fin dings level thematic structure and an explicit readiness linkage;

This is the first scientometric baseline of health Al research
for the GCC. Earlier bibliometric studies have mapped
adjacent slices of Gulf research: Weber et al [3] reviewed
eHealth research across the same 6 states; Al-Farsi et al
[4] standardized Gulf health research output to population
and identified Qatar as the leading country on that basis;
and Al-Marzouqi and Arabi [5] normalized regional output
to population, gross domestic product, research and devel-
opment expenditure, and researcher counts, reporting Saudi
dominance in absolute volume, Qatar as having the steepest
relative growth, and high international collaboration. Our
per capita and collaboration findings are consistent with this

https://medinform.jmir.org/2026/1/¢105709

and, thereby, the characterization of the research base from
which locally relevant clinical Al must be developed rather
than of Gulf health research as a whole. Four findings
stand out. First, output grew rapidly (CAGR=35.2%) but
from a low base and with a pronounced post-2019 inflec-
tion that coincided with the diffusion of deep learning and
with national digital health milestones. Second, the research
base is heavily internationalized: nearly three-quarters of the
publications involved a non-GCC partner, and the proportion
of intraregional collaboration, though rising, remained under
1 in 10 papers. Third, the field was concentrated on medical
imaging and, outside Saudi Arabia and the UAE, anchored
in a single national institution. Fourth, informatics readiness
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as captured by the HIRI was associated with both research
intensity and absolute output, most consistently with output,
as was digital health maturity.

The contrast with the aforementioned European Union
panel study is instructive [2]. Where that study found that
health AI research capacity did not automatically improve
population-level value, the present analysis was deliberately
upstream: it measured capacity itself before any outcome
linkage. The strong external partner structure—dominated
by India, the United States, Pakistan, the United Kingdom,
and Egypt—reflects both the GCC’s reliance on an interna-
tionally recruited research workforce and the regional and
diaspora ties that shape Gulf science [23]. This dependency
is invisible to connectivity or maturity indexes and is a
distinctive contribution of the scientometric lens. We report
indicators in absolute and per capita terms without a formal
world, Middle East and North Africa, or matched country
baseline; nonetheless, the international collaboration share
(2551/3512,72.6%) was high relative to the roughly one-fifth
to one-quarter international coauthorship reported worldwide,
and the 35.2% compound annual growth exceeds the global
growth of Al publishing over the same period, indicating
that the GCC pattern is not merely a reflection of worldwide
trends. The absence of a matched external comparator is a
limitation and a priority for future work.

The positive association of the HIRI with both research
intensity (0=+0.60) and output (0=+0.89) suggests that
informatics readiness and research capacity develop together,
although with 6 countries this remains exploratory. The
concentration of output on imaging mirrors the global health
Al literature and signals an opportunity: domains underre-
presented in the GCC corpus—primary care, mental health,
health systems, and safety research—are precisely those
where locally generated evidence is most needed before
deployment.

Policy Implications

Overview

The findings carry concrete implications for the region’s
national digital health agendas. The post-2019 inflection in
output coincides with the operationalization of Saudi Arabia’s
Health Sector Transformation Program under Vision 2030
[26], the UAE’s Al governance institutions, and Qatar’s
National Vision 2030 health information programs, indicat-
ing that research capacity has responded to, and can be
steered by, deliberate national policy. We frame the country-
specific recommendations below as policy hypotheses rather
than as conclusions that the bibliometric evidence establishes
on its own: our data measure publication counts, national
shares, and coauthorship patterns, not efficiency, institutional
resilience, or the returns to coordinated investment, and
the prescriptions should be read as directions warranting
evaluation rather than demonstrated causal claims.

Saudi Arabia

As the source of 3 in 5 regional publications but only
the third-ranked country on research intensity, Saudi Arabia

https://medinform.jmir.org/2026/1/¢105709
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generates volume commensurate with both its scale and its
informatics readiness, on which it ranks second in the region.
Its comparatively distributed institutional base (34.4% of its
output was from the top 3 institutions) is a national asset
that Vision 2030’s research and development targets and the
National Health Information Center should consolidate—by
directing health informatics workforce investment toward the
governance and applied safety domains that remain underre-
presented, in line with documented competency gaps among
Saudi health informatics graduates [27,28].

UAE and Qatar

Both countries lead on research intensity but depend on a
narrow institutional base—acutely so in the case of Qatar,
where the top 3 institutions accounted for 89.4% of its
output. Their national Al in health strategies should prioritize
broadening the productive base beyond flagship universities
and academic medical centers so that capacity is resilient to
the departure of individual research groups and the interna-
tionally recruited workforce on which it currently rests.

Bahrain, Kuwait, and Oman

These smaller systems already collaborate the most within
the region (intra-GCC collaboration: 16/47, 34% in Bahrain
and 24/111, 21.6% in Kuwait), positioning them to benefit
disproportionately from shared regional infrastructure. For
these states, the efficient route to capacity is pooled rather
than purely national investment.

Regional and WHO Eastern Mediterranean
Region

Two structural gaps cut across all 6 states and align directly
with the WHO Eastern Mediterranean Region digital health
strategy for 2023 to 2027: low intraregional collaboration
(under 1 paper in 10) and thematic narrowness concentrated
on medical imaging at the expense of primary care, men-
tal health, and health systems and patient safety research.
A coordinated GCC health Al research program—shared
datasets, joint funding calls, and a common evaluation
framework—would address both and ensure that locally
generated evidence from underserved clinical domains is in
place before, not after, clinical Al is deployed at scale [29].

Limitations

Four limitations should be considered. The health Al
definition is concept based and trades recall for precision;
manual audit indicated high precision (94%), but recall
was not estimated, and alternative thresholds shift absolute
counts but not the comparative structure. In addition, because
eligibility relied on the now deprecated OpenAlex concept
vocabulary, the corpus underrepresents very recent large
language model, transformer, and generative Al work indexed
chiefly under newer terms; this most plausibly affects the
2022 to 2024 segment and means that the headline growth
curve, if anything, understates the most recent expansion.
The primary corpus was derived from OpenAlex; although a
Scopus concordance check confirmed that the temporal and
geographic structure was robust to database choice (Figure
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2), affiliation disambiguation was imperfect, and English-
language indexing undercounted Arabic-language output
in both sources. The macrotheme classification used for
thematic evolution was coarse, leaving a substantial unclas-
sified residual; the concept co-occurrence network is the
more rigorous thematic representation. Finally, the 6-coun-
try correlation with the HIRI and GDHM is descriptive and
cannot support inferential or causal claims.

Algheedan & Alzughaibi

is concentrated on medical imaging, and—outside Saudi
Arabia—remains institutionally narrow. Informatics readiness
was associated with both the intensity and the volume of
national research output. These results provide a reproduci-
ble baseline against which the region’s health AI research
capacity can be monitored as GCC health systems move
toward the deployment of clinical AI, and they identify
regional collaboration and thematic breadth as the clearest

. riorities for strengthening that capacity.
Conclusions P gHhening it capacty

GCC health AI research has expanded rapidly but
unevenly, depends heavily on international collaboration,

Acknowledgments

The authors used a generative Al language model (Claude; Anthropic) to assist with language editing and improve the clarity
of the manuscript. All Al-assisted text was reviewed, verified, and edited by the authors, who take full responsibility for the
content, accuracy, and integrity of the work. Generative Al was not used to generate, analyze, or interpret the study data or
produce the underlying results.

Funding
The authors declared no financial support was received for this work.

Data Availability

All data were derived from OpenAlex [18]. The extraction script, OpenAlex concept identifiers, and the resulting records file
are deposited at Zenodo [19]; the analysis scripts that reproduce every figure and table are available from the corresponding
author on reasonable request. The per-country Health Informatics Readiness Index and Global Digital Health Monitor values
underlying the readiness correlations are provided in Multimedia Appendix 1.

Authors’ Contributions

AA and SA conceived the study, designed the analysis, extracted and analyzed the data, provided interpretation and critical
revision, and drafted the manuscript. Both authors read and approved the final manuscript.

Conflicts of Interest
None declared.

Multimedia Appendix 1

Per-country values underlying the readiness analysis (research question 4).
[DOCX File (Microsoft Word File), 31 KB-Multimedia Appendix 1]

References

1. Global strategy on digital health 2020-2025. World Health Organization. 2021. URL: https://www.who.int/publications/
1/item/9789240020924 [Accessed 2026-09-23]

2. IugaH, Balc1t MA, Tuga IC, Akgiiller O. Health Al research capacity and equity-adjusted patient value in 27 European
Union countries: an ecological panel study, 2011-2024. BMC Public Health. May 7, 2026;26(1):1958. [doi: 10.1186/
$12889-026-27676-8] [Medline: 42098703]

3. Weber AS, Turjoman R, Shaheen Y, Al Sayyed F, Hwang MJ, Malick F. Systematic thematic review of e-health
research in the Gulf Cooperation Council (Arabian Gulf): Bahrain, Kuwait, Oman, Qatar, Saudi Arabia and United Arab
Emirates. J Telemed Telecare. May 2017;23(4):452-459. [doi: 10.1177/1357633X16647894] [Medline: 27236702]

4. Al-Farsi YM, Albali NH, Alsaqabi MK, Sayed M, Al-Mawali AH, Al-Adawi S. Period-prevalence and publication rate
of health research productivity in seven Arabian Gulf countries: bibliometric analysis from 1996 to 2018. Oman Med J.
Nov 2021;36(6):e316. [doi: 10.5001/0mj.2021.100] [Medline: 34868665]

5.  Al-Marzouqi AH, Arabi AA. Research performance of the GCC countries: a comparative analysis of quantity and
quality. Heliyon. Nov 2022;8(11):e11309. [doi: 10.1016/j.heliyon.2022.e11309] [Medline: 36353177]

6. Global Digital Health Monitor. URL: https://digitalhealthmonitor.org [Accessed 2026-09-23]

7. AlRuthia Y, Aldallal S, Al-Abdulkarim HA, et al. Healthcare systems and health economics in GCC countries:

informing decision-makers from the perspective of the Gulf Health Economics Association. Front Public Health.
2025;13:1510401. [doi: 10.3389/fpubh.2025.1510401] [Medline: 40226322]

https://medinform.jmir.org/2026/1/¢105709 JMIR Med Inform 2026 | vol. 14 1105709 | p. 10

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=medinform_v14i1e105709_app1.docx
https://jmir.org/api/download?alt_name=medinform_v14i1e105709_app1.docx
https://www.who.int/publications/i/item/9789240020924
https://www.who.int/publications/i/item/9789240020924
https://doi.org/10.1186/s12889-026-27676-8
https://doi.org/10.1186/s12889-026-27676-8
http://www.ncbi.nlm.nih.gov/pubmed/42098703
https://doi.org/10.1177/1357633X16647894
http://www.ncbi.nlm.nih.gov/pubmed/27236702
https://doi.org/10.5001/omj.2021.100
http://www.ncbi.nlm.nih.gov/pubmed/34868665
https://doi.org/10.1016/j.heliyon.2022.e11309
http://www.ncbi.nlm.nih.gov/pubmed/36353177
https://digitalhealthmonitor.org
https://doi.org/10.3389/fpubh.2025.1510401
http://www.ncbi.nlm.nih.gov/pubmed/40226322
https://medinform.jmir.org/2026/1/e105709

JMIR MEDICAL INFORMATICS Algheedan & Alzughaibi

10.

11.

12.

13.

14.

15.

16.

17.

18.
19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

Hogan DR, Stevens GA, Hosseinpoor AR, Boerma T. Monitoring universal health coverage within the Sustainable
Development Goals: development and baseline data for an index of essential health services. Lancet Glob Health. Feb
2018;6(2):e152-e168. [doi: 10.1016/S2214-109X(17)30472-2] [Medline: 29248365]

Measuring digital development: ICT development index 2024. International Telecommunication Union; 2024. URL:
https://www.itu.int/itu-d/reports/statistics/idi2024/ [Accessed 2026-10-06]

Donthu N, Kumar S, Mukherjee D, Pandey N, Lim WM. How to conduct a bibliometric analysis: an overview and
guidelines. J Bus Res. Sep 2021;133:285-296. [doi: 10.1016/].jbusres.2021.04.070]

Aria M, Cuccurullo C. bibliometrix: an R-tool for comprehensive science mapping analysis. J Informetr. Nov
2017;11(4):959-975. [doi: 10.1016/].j0i.2017.08.007]

Ninkov A, Frank JR, Maggio LA. Bibliometrics: methods for studying academic publishing. Perspect Med Educ. Jun
2022;11(3):173-176. [doi: 10.1007/s40037-021-00695-4] [Medline: 34914027]

Baas J, Schotten M, Plume A, C6té G, Karimi R. Scopus as a curated, high-quality bibliometric data source for academic
research in quantitative science studies. Quant Sci Stud. 2020;1(1):377-386. [doi: 10.1162/gss _a 00019]

Algheedan A. Constructing and validating a health informatics readiness index for Gulf Cooperation Council countries: a
multi-indicator WHO-GHO ecological analysis. Zenodo. Preprint posted online on Sep 28, 2026. URL: https://zenodo.
org/records/23019291 [Accessed 2026-10-06]

Page MJ, McKenzie JE, Bossuyt PM, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic
reviews. BMJ. Mar 29, 2021;372:n71. [doi: 10.1136/bmj.n71] [Medline: 33782057]

von Elm E, Altman DG, Egger M, et al. The Strengthening the Reporting of Observational Studies in Epidemiology
(STROBE) statement: guidelines for reporting observational studies. Lancet. Oct 20, 2007;370(9596):1453-1457. [doi:
10.1016/S0140-6736(07)61602-X] [Medline: 18064739]

Priem J, Piwowar H, Orr R. OpenAlex: a fully-open index of scholarly works, authors, venues, institutions, and
concepts. arXiv. Preprint posted online on May 4, 2022. [doi: 10.48550/arXiv.2205.01833]

OpenAlex. URL: https://openalex.org/ [Accessed 2026-09-23]

Algheedan A, Alzughaibi S. OpenGCC health Al scientometric dataset (2011-2024): OpenAlex extraction script,
concept identifiers and records. Zenodo. URL: https://zenodo.org/records/23021124 [Accessed 2026-10-06]

Wang K, Shen Z, Huang C, Wu CH, Dong Y, Kanakia A. Microsoft Academic Graph: when experts are not enough.
Quant Sci Stud. 2020;1(1):396-413. [doi: 10.1162/gss a 00021]

World development indicators. World Bank Group. URL: https://databank.worldbank.org/source/world-development-
indicators [Accessed 2026-09-23]

Blondel VD, Guillaume JL, Lambiotte R, Lefebvre E. Fast unfolding of communities in large networks. J Stat Mech
Theory Exp. Oct 2008;2008(10):10008. [doi: 10.1088/1742-5468/2008/10/P10008]

Wagner CS, Park HW, Leydesdorff L. The continuing growth of global cooperation networks in research: a conundrum
for national governments. PLoS One. 2015;10(7):e0131816. [doi: 10.1371/journal.pone.0131816] [Medline: 26196296]
Ehteshami Bejnordi B, Veta M, Johannes van Diest P, et al. Diagnostic assessment of deep learning algorithms for
detection of lymph node metastases in women with breast cancer. JAMA. Dec 12, 2017;318(22):2199-2210. [doi: 10.
1001/jama.2017.14585] [Medline: 29234806]

Kan L, Shimada Y, Hussen AM, et al. Associations between digital maturity in health and primary health care
performance, 109 countries. Bull World Health Organ. Oct 1, 2025;103(10):592-606A. [doi: 10.2471/B1.T.24.292706]
[Medline: 41035560]

Saudi Vision 2030: health sector transformation program. Saudi Vision 2030. URL: https://www.vision2030.gov .sa/en/
explore/programs/health-sector-transformation-program [Accessed 2026-09-23]

Alzghaibi H, Jamal QM, Almutairi S, et al. Benchmarking IMIA recommendations for the health informatics
undergraduate program in Saudi Arabia: a mixed methodology. BMC Med Educ. May 26, 2025;25(1):776. [doi: 10.
1186/s12909-025-07260-1] [Medline: 40420102]

Alshoumr B, Almulhem JA, Alkadi K, Aljarallah L, Aljuffali LA, Aldekhyyel RN. Identifying and prioritizing
competencies for health informatics master’s graduates to support the health sector transformation program in Saudi
Arabia. Int J Med Inform. Sep 2025;201:105944. [doi: 10.1016/j.ijmedinf.2025.105944] [Medline: 40328058]
Regional strategy for fostering digital health in the eastern mediterranean region 2023-2027. World Health Organization
Regional Office for the Eastern Mediterranean; 2022. URL: https://applications.emro.who.int/docs/Digital-Health-EMR-
2023-2027-eng.pdf [Accessed 2026-10-06]

Abbreviations

CAGR: compound annual growth rate
GCC: Gulf Cooperation Council

https://medinform.jmir.org/2026/1/¢105709 JMIR Med Inform 2026 | vol. 14 1105709 | p. 11

(page number not for citation purposes)


https://doi.org/10.1016/S2214-109X(17)30472-2
http://www.ncbi.nlm.nih.gov/pubmed/29248365
https://www.itu.int/itu-d/reports/statistics/idi2024/
https://doi.org/10.1016/j.jbusres.2021.04.070
https://doi.org/10.1016/j.joi.2017.08.007
https://doi.org/10.1007/s40037-021-00695-4
http://www.ncbi.nlm.nih.gov/pubmed/34914027
https://doi.org/10.1162/qss_a_00019
https://zenodo.org/records/23019291
https://zenodo.org/records/23019291
https://doi.org/10.1136/bmj.n71
http://www.ncbi.nlm.nih.gov/pubmed/33782057
https://doi.org/10.1016/S0140-6736(07)61602-X
http://www.ncbi.nlm.nih.gov/pubmed/18064739
https://doi.org/10.48550/arXiv.2205.01833
https://openalex.org/
https://zenodo.org/records/23021124
https://doi.org/10.1162/qss_a_00021
https://databank.worldbank.org/source/world-development-indicators
https://databank.worldbank.org/source/world-development-indicators
https://doi.org/10.1088/1742-5468/2008/10/P10008
https://doi.org/10.1371/journal.pone.0131816
http://www.ncbi.nlm.nih.gov/pubmed/26196296
https://doi.org/10.1001/jama.2017.14585
https://doi.org/10.1001/jama.2017.14585
http://www.ncbi.nlm.nih.gov/pubmed/29234806
https://doi.org/10.2471/BLT.24.292706
http://www.ncbi.nlm.nih.gov/pubmed/41035560
https://www.vision2030.gov.sa/en/explore/programs/health-sector-transformation-program
https://www.vision2030.gov.sa/en/explore/programs/health-sector-transformation-program
https://doi.org/10.1186/s12909-025-07260-1
https://doi.org/10.1186/s12909-025-07260-1
http://www.ncbi.nlm.nih.gov/pubmed/40420102
https://doi.org/10.1016/j.ijmedinf.2025.105944
http://www.ncbi.nlm.nih.gov/pubmed/40328058
https://applications.emro.who.int/docs/Digital-Health-EMR-2023-2027-eng.pdf
https://applications.emro.who.int/docs/Digital-Health-EMR-2023-2027-eng.pdf
https://medinform.jmir.org/2026/1/e105709

JMIR MEDICAL INFORMATICS Algheedan & Alzughaibi

GDHM: Global Digital Health Monitor

HIRI: Health Informatics Readiness Index

ITU: International Telecommunication Union

PRISMA: Preferred Reporting Items for Systematic Reviews and Meta-Analyses
STROBE: Strengthening the Reporting of Observational Studies in Epidemiology
UAE: United Arab Emirates

WHO: World Health Organization

Edited by Ivan Steenstra; peer-reviewed by Junhui Wang, Zhentao Liang; submitted 27.Jun.2026; final revised version
received 03.Sep.2026, accepted 04.Sep.2026, published 21.0ct.2026

Please cite as:

Algheedan A, Alzughaibi S

Capacity, Collaboration, and Thematic Structure in Health Al Research Over the Past Decade in the Gulf Cooperation
Council: Scientometric Analysis

JMIR Med Inform 2026,14:¢105709

URL: hitps://medinform jmir.org/2026/1/e105709

doi: 10.2196/105709

© Ahmed Algheedan, Saleh Alzughaibi. Originally published in JMIR Medical Informatics (https://medinform.jmir.org),
21.0c¢t.2026. This is an open-access article distributed under the terms of the Creative Commons Attribution License (https://
creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium, provided
the original work, first published in JMIR Medical Informatics, is properly cited. The complete bibliographic information,
a link to the original publication on https://medinform.jmir.org/, as well as this copyright and license information must be
included.

https://medinform.jmir.org/2026/1/¢105709 JMIR Med Inform 2026 | vol. 14 1105709 | p. 12
(page number not for citation purposes)


https://medinform.jmir.org/2026/1/e105709
https://doi.org/10.2196/105709
https://medinform.jmir.org
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://medinform.jmir.org/
https://medinform.jmir.org/2026/1/e105709

	Capacity, Collaboration, and Thematic Structure in Health AI Research Over the Past Decade in the Gulf Cooperation Council: Scientometric Analysis
	Introduction
	Methods
	Study Design and Reporting
	Data Source and Eligibility
	Indicators and Analysis
	Ethical Considerations

	Results
	Record Selection
	Database Concordance
	National Distribution and Research Intensity
	Collaboration Structure
	Institutional Concentration
	Thematic Structure and Evolution
	Association With Informatics Readiness

	Discussion
	Principal Findings
	Policy Implications
	Limitations
	Conclusions



