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Dear Editor,
Stroke is the second leading cause of death and a 
major cause of disability worldwide, disproportionately 
affecting low- and lower-middle-income countries.1 
The Association of Southeast Asian Nations (ASEAN) 
is a political and economic union of 11 member 
states (Brunei, Cambodia, Indonesia, Laos, Malaysia, 
Myanmar, the Philippines, Singapore, Thailand, Timor-
Leste, and Vietnam) with over 680 million people, 
representing more than 8% of the global population. 
It has a particularly high stroke incidence and mortality, 
with diverse healthcare systems, population sizes, 
geographies, and socioeconomic settings.2 

This is a report on an updated bibliometric analysis 
of stroke publications from ASEAN countries, aiming 
to characterise research output, publication patterns, 
collaborations, and their associations with socioeco-
nomic indicators, including stroke publications related 
to COVID-19. The authors conducted a bibliometric 
search in PubMed for publications indexed between 
June 2020 and May 2024 using the terms “Stroke”, 
“Cerebrovascular Accident”, or “Transient Ischaemic 
Attack” in combination with “Southeast Asia” and 
each Southeast Asian country, including alternative 
terminology where applicable. Publications were  
included if stroke was the primary focus and at least 
1 author had an affiliation in an ASEAN country 
(Supplementary Annex S1). Publications addressing 
stroke as a secondary topic or outcome, commentaries, 
replies, conference abstracts, or articles in which “stroke” 
was used as a non-medical term were excluded. 

A single reviewer extracted data on publication 
characteristics, study design, collaboration type, 
country of origin, journal, and whether the publication 
addressed both stroke and COVID-19 (Supplementary 
Tables S1, S3, and S4). Socioeconomic and healthcare 
indicators, including population, gross domestic  
product (GDP) per capita, neurologist density defined 
as the number of neurologists per million people, 
research and development expenditure, current health 
expenditure, and universal health coverage indices,  
were obtained from publicly available international 

databases (Supplementary Table S2). Associations 
between publication volume and socioeconomic 
indicators (Supplementary Tables S5 and S6) were 
assessed using Spearman’s rankorder correlation in 
Microsoft Excel version 2410 (Microsoft Corporation, 
2024), with statistical significance defined as P<0.05.

Of 3363 records identified, 1210 publications from  
472 journals met the inclusion criteria after duplicate 
removal and screening (Supplementary Fig. S1). As  
the publications with authors from multiple ASEAN 
countries were counted once in the country-level analysis, 
the total country-specific publication count was 1312.

Based on the country-level counts (n=1312; 
Supplementary Table S3), Singapore contributed the 
largest proportion of publications (n=481, 36.6%), 
followed by Thailand (n=262, 20.0%), Malaysia (n=241, 
18.4%), Indonesia (n=152, 11.6%), and Vietnam (n=103, 
7.9%), whereas Myanmar, Brunei, Cambodia, and 
Laos each contributed fewer than 10 publications. No 
publications were identified from Timor-Leste.

All subsequent analyses were performed at the 
publication level (n=1210; Supplementary Table S3). 
Cohort studies were the most common study design 
(n=328, 27.1%), followed by systematic reviews  
(n=161, 13.3%), case reports (n=128, 10.6%), and cross-
sectional studies (n=127, 10.5%). Most publications 
appeared in international journals (n=1057, 87.4%). 
Of the 598 (49.4%) publications involving international 
collaboration, the vast majority were with non-ASEAN 
collaborators only (n=532, 89.0%), whereas only 45  
(7.5%) involved both ASEAN and non-ASEAN 
collaborators, and just 21 (3.5%) involved collabo-
ration exclusively within ASEAN. Among the included 
publications, 1154 (95.4%) were published in journals 
indexed in the Web of Science, with a median journal 
impact factor of 2.7 (interquartile range 2.0–4.1).  
Three-quarters (n=870, 75.4%) were published in  
journals with an impact factor ≥2.0.

Publication volume correlated positively with GDP per 
capita (ρ=0.715, 95% confidence interval [CI] 0.202–
0.920, P=0.01), neurologist density (ρ=0.825, 95% CI 
0.0240–0.887, P=0.001), and the 2021 Universal Health 
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Coverage (UHC) Service Coverage Index (ρ=0.747, 95%  
CI 0.267–0.930, P=0.008), but not with population, 
research and development expenditure, or health 
expenditure indicators (Supplementary Table S5).

Seventy-four publications (6.1%) addressed both  
stroke and COVID-19. The number of COVID-19- 
related stroke publications correlated with overall  
volume of stroke publication (ρ=0.898, 95% CI 0.681–
0.977, P=0.00018), GDP per capita (ρ=0.800, 95%  
CI 0.385–0.946, P=0.003), and neurologist density 
(ρ=0.744, 95% CI 0.342–0.941, P=0.006) (Supplemen-
tary Table S6).

The authors observed that stroke research output 
in ASEAN was disproportionately concentrated in 
Singapore, Thailand and Malaysia, which collectively  
form over 80% of the region’s publications, consistent  
with a previous bibliometric study.2 Similar to past 
evidence, publication volume was positively associated 
with GDP per capita, neurologist density, and the  
UHC Service Coverage Index.2,3 However, these 
socioeconomic indicators do not fully explain the 
observed heterogeneity. For example, Singapore 
produced substantially more publications than Brunei 
despite both being high-income economies, while 
Thailand outperformed Indonesia and the Philippines 
among middle-income countries. These observations 
suggest that differences in research infrastructure, 
academic institutions, workforce capacity and 
international collaborations may also contribute to 
research productivity, with these advantages poten- 
tially reinforced by the Matthew effect, where 
early advantages compound over time, increasing  
disparities.4,5 

Regional collaboration within ASEAN remains 
limited, with most collaborative publications involving 
partners outside the region. Strengthening intra- 
ASEAN collaboration could facilitate multicentre 
studies and generate evidence addressing shared 
epidemiological and healthcare challenges.6 While 
higher-output countries may serve as regional hubs  
for mentorship and methodological support, sustai-
nable improvement will require building research 
capacity in lower-output countries. Strategies include 
developing national stroke registries, investigator 
training, multicentre studies, shared research protocols, 
and regional funding initiatives.7 Existing networks,  
such as the ASEAN Neurological Association, may  
provide a platform for expanding regional partnerships.8

COVID-19-related stroke publications showed similar 
associations with GDP per capita and neurologist 
density to those seen for overall stroke publications. 
The absence of an association with short-term changes 
in healthcare expenditure suggests the possibility that 
established research capacity, rather than temporary 

funding increment, underpins research productivity, 
though this study cannot establish causation.

This study has several limitations. Correlation analyses 
were based on country-level aggregate data from a  
small number of ASEAN countries and should be 
interpreted as exploratory ecological associations 
rather than causal relationships. Only PubMed-indexed 
publications were included, potentially excluding 
publications indexed elsewhere. Study selection 
was performed by a single reviewer, which may have 
introduced selection bias. Furthermore, bibliometric 
analyses treat all publications equally, regardless of  
study quality or impact; and socioeconomic and 
healthcare indicators were derived from publicly  
available sources with varying reporting years.

In conclusion, stroke research output across ASEAN 
remains uneven and is associated with socioeconomic 
and healthcare capacity. These disparities highlight 
the need to strengthen regional collaboration, support 
locally led research, and build stroke research capacity, 
particularly in lower-output countries.
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