Short research communication EMH]J - Vol. 30 No. 6 - 2024

A bibliometric analysis of health systems research in Pakistan

Naeem Hassan Saleem', Muhammad Naveed Asghar? Hassanali Dalvi Shirazi? and Sohail Chand3

"World Health Organization, Lahore, Pakistan (Correspondence to Naeem Saleem: naeemhassansaleem@gmail.com). *World Health Organization
Country Office, Islamabad, Pakistan. 3College of Statistical Sciences, University of the Punjab, Quaid-i-Azam Campus, Lahore, Pakistan.

Abstract

Background: Health systems research and publication are vital for improving healthcare at all levels of care. They provide
evidence for policy and for better service outcomes.

Aims: To assess published health systems research in Pakistan from 2011 to 2020 and to model and forecast the publication
trend.

Methods: This cross-sectional study searched health systems research publications database for Pakistan in Scopus using
the Preferred Reporting Items for Systematic Reviews and Meta-Analyses. Tables and graphs were created using Microsoft
Excel, visualization was produced on VoS Viewer, and SPSS version 29.1.0 was used for analysis, while R software was used
to plot the time series data.

Results: A total of 697 articles with an average of 16.6 citations were published between 2011 and 2020. The highest number
of publications (240) per single institution was from Aga Khan University (including Aga Khan University Hospital),
Karachi. There was a significant difference between the number of publications before and after the midpoint (2015) of
the bibliometric analysis (t = -3.08, P = 0.015, 95% CI -87.78 --12.61). We observed a strong relationship between publications
and citations over the same period (Correlation coefficient 0.809, P = 0.002, CI 0.46-0.98) but there was no significant
difference between the number of citations before and after the midpoint.

Conclusion: There was an acute dearth of health systems research publication at the beginning of the study period. A
few medical institutes are now taking the lead in conducting and publishing health systems research. Technical and
financial support is needed to strengthen the capacity of Pakistani medical institutions and researchers to contribute
more to knowledge generation within the country.
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In recent years, bibliometric studies have been used
to broadly assess research and publication progress
in different fields of interest (7). However, in Pakistan,
bibliometric research in the health sciences has been
limited to local journals. An analysis of local journals in
the field of health sciences provides information about
749 original research articles, review articles and case
reports from 2011 to 2015 (8), but it provides data only
about the volume of publication, number of citations and
authorship patterns. Other researchers extended their
work by collecting data from various national journals,
with one analysis presenting data from 6 e-journals from
2006 to 2015 (9). The uniqueness of this research lies in
providing results as gender-segregated data of authors
and collaboration among authors (10). Haq et al evaluated
the publication capacity of researchers in Pakistan

Introduction

Health systems research and publication are critical for
enhancing the effectiveness of health care delivery. They
help generate evidence and new knowledge for policy
and for improving service outcomes. However, there has
been a gap in health systems research and publication
in Pakistan, making new knowledge inaccessible to
scholars, researchers and policymakers (1,2).

Health system comprises all the organizations,
institutions and resources contributing to actions to
improve healthcare (3). Health systems research helps
gain understanding of the situation in order to plan
for improvements (4). A bibliometric analysis will help
quantify published research over a certain period with the

aim of charting a forward path for the research agenda.
Bibliometric research is a study that quantifies physical
published or bibliographic units (5). Pirchard coined the
term "bibliometrics" in 1969, and it gained recognition in
the 1980s by providing a new perspective to published
research (6).

from 2001 to 2020, extending work from conventional
bibliometric indicators to visualization output (12).

Earlier bibliometric analyses in Pakistan mainly
provided time-bound, journal-specific and subject-
based information (9,10,12-14). Our study is noteworthy
for incorporating numerous time-bound, topic-specific
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elements and publications forecasting for a specified
period. It adds to the existing body of knowledge by
quantifying health systems research publications and
would be very useful in strengthening health research for
improving healthcare systems in Pakistan.

Objectives of the study

This study assessed the differences in health systems
research and publication in Pakistan from 2011 to 2020,
it modelled and forecasted publication trends using data
gathered from the assessment. We hypothesized no
difference between the number of publications before and
after the mid-point between 2011 and 2020. Alternatively,
we hypothesized that there was a difference between the
two periods.

Methods

Study design and eligibility criteria

This cross-sectional study was conducted in March
2022 to analyse secondary data obtained from Scopus
from 1January 2011 to 31 December 2020. It included
peer-reviewed articles, empirical researches and review
articles on health systems in Pakistan (15). Any publication
by a Pakistani author as a first or lead author or co-author
was included. Foreign authors who published their work
about Pakistan with or without Pakistani authors were
also included. Key terms to build the relevant queries
were ascertained from PubMed database and included
medical subject headings (MeSH). Syntax of keywords
containing “AND”, or the specific keywords used
independently, or with alternative terms, were exhausted
for this purpose and all potential variants were included
by applying the asterisk.

Data and analysis

We searched the Scopus electronic databases as a primary
source to retrieve the publication data. The data were
examined for duplication and compatibility with the
eligibility criteria. In the forefront, Preferred Reporting
Items for Systematic Reviews and Meta-Analyses
(PRISMA) provided an outline of a process for the
identification, screening, eligibility, and final inclusion
of studies retrieved from the database for final addition
in the bibliometric analysis (Figure 1). Tables and graphs
were created using Microsoft Excel, visualization was
produced on VoS Viewer, and SPSS version 29.1.0 was
used to analyse the data, while R software was used to
plot the time series data.

Main outcomes

As our variable of interest was discrete, comprising the
number of publications and number of citations, we
applied the independent samples t-test as 2 groups were
unrelated (to compare the means of the publications
before and after the midpoint). We applied Pearson’s
correlation to the publications and citations. The year was

an independent variable and the number of publications
was a dependent variable for the forecasting modelling.

Ethical consideration

There was no need for ethical approval because we used
publicly available published research and secondary data.
The study adhered to the Strengthening the Reporting
of Observational Studies in Epidemiology (STROBE)
reporting guideline for cross-sectional studies.

Results

A total of 697 records met the inclusion criteria, out of
which 605 (86.8%) were original studies and 92 (13.2%)
were reviews. All the 697 publications were cited 11 602
times, with an average of 16.6 citations per document.
Beginning from 2011, there were 8, 2, 6, 13, 4, 9, 12, 10,
9, and 19 published reviews for each year from 2011 to
2020, while there were 43, 35, 37, 48, 60, 73, 79, 74, 92,
and 156 original research articles in each year (Table 1).
The highest number of publications was in 2020, with
156 (22.3%) manuscripts referenced by 2623 sources
and the lowest number of publications (35) was in 2012,
accounting for 5% of all publications over the decade.
Only 642 citations, the fewest, were recorded in 2015.

Werejected thenullhypothesis. Therewasasignificant
difference between the number of publications before
and after the midpoint (2015) of the bibliometric analysis
(t = -3.08, P = 0.015, 95% CI -87:78--12.61). We observed a
strong relationship between publications and citations
over the same period (Correlation coefficient 0.809,
P = 0.002, CI 0.46-0.98) but there was no significant
difference between the number of citations before and
after the midpoint. Although there was an increasing
trend for the number of publications, there was none for
citations (Table 1).

Prolific authors, institutions, funders, and
frequent publishers of health system research

The most prolific author of health system and health
policy research in Pakistan was ZA Bhutta, with 52
publications and 3391 citations. The highest number
of publications (240) per single institution was from
Aga Khan University (including Aga Khan University
Hospital), Karachi (Table 2). Among studies funded by
foreign partners, 27 were sponsored by the National
Institutes of Health of the United States, followed by
Bill and Melinda Gates Foundation. Journal of Pakistan
Medical Association was theleading journal in publishing
health systems research related to Pakistan. The journal
published 51 articles with 318 citations and a 6.24 citation
impact.

Authorship patterns

As an additional analysis, the number of authors on
each health system research publication were assessed.
Publications with 4 authors were the highest, 122 with
1260 citations, followed by 3 authors, 103 with 992
citations.
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Table 1 Differences in publications during the midpoint (2015) of 2011-2020

Group1 Group 2
Year Publications Year Publications
L = 44.6,SD =10 W =94.8,SD =35
2011 43 2016 73
2012 35 2017 79
2013 4 18 0y T=-3.08**,df = 8
2014 48 2019 92
2015 60 2020 156
Year Citations Year Citations
i = 861, SD =199.5 p =1459, SD =735.8
2011 1109 2016 930 T= 175 df =8
2012 965 2017 1654 Corr. 0.809**
2013 672 2018 1318
2014 918 2019 771
2015 642 2020 2623
P ¥<0.05, **<0.01, ***<0.001, nis; not significant
Keyword analysis opposed to the actual 203 publications obtained from

the Scopus database. The quadratic model had a smaller

We considered keywords mentioned 4 or more times. .
W 4 forecast error than the linear model.

The most common keywords were COVID-19, patient
satisfaction, health systems, immunization, primary

health care, developing countries, and tuberculosis Discussion

(bottom part of Table 2). The most common keywords This study evaluated health systems research and
were represented by using different circle sizes and publication in terms of the most productive institutions,
colourstomdlcatevgrlouscouphngclustersandkeyword prominent authors, citations, use of keywords, and
occurrence levels (Figure 2). networking. Besides predicting future publications by

using a forecast model, our time series model can predict
upcoming publications and has been tried in forecast and
bibliometric studies (16,17). Globally, bibliometric studies

Global collaboration and bibliographic
coupling among nations

The most significant publication collaboration was have provided insight into institutional collaborations,
between Pakistan and the United States, accounting for visual mapping and assessment of health system research
135 research articles authored by researchers from both productivity (18). Academics have evaluated health system
countries. This was followed by collaborations with United policy research using comparable indicators to reveal the
Kingdom (110), Canada (86) and China (47) (Figure 3). strengths and health outcomes of health systems in low-

and middle-income countries (19). At the country level,

Publications forecast for 2021-2022 bibliometric research has been used to understand health

Models were fitted to the yearly trend of the number of research output and geographic research disparities.
publications from 2011 to 2020. The analysis indicated It has been used in identifying top research scholars
a regular, continuous shift in the trend over the and donors funding health systems research, as well as
observed period. There was generally an increasing research capacity-building, which subsequently helped
trend, representing a long-term growth. The trend was improve health outcomes (20)(21, 22).

modelled using linear and quadratic models (Figure 4). We observed a significant difference between the
The figure and model performance measures showed number of publications on health systems research in
that the quadratic model was a better fit for number of Pakistan. From 2011 to 2015, the number of publications
publications (adjusted R-squared: 0.84, P = 0.00064). To was 223 and the next 5 years after 2015, the number
evaluate the out-of-sample prediction performance of the increased to 474. Research studies in all other disciplines
fitted models, the number of publications were forecasted across the country had an average increase from the
for 2021 and 2022 (not considered in developing the year 2000 to 2011 (11). This shows that the number of
model). Alinear model for 2021 indicated 127 publications, publications in the health sector steadily increased,
quadratic model indicated 162, compared to actual although it remained low by international standards, and
180 publications retrieved from the Scopus database. predominantly published in unindexed local journals (2).
Similarly, for 2022, the quadratic model forecasted 192 Unfortunately, only 4 of more than 100 medical journals
publications, while the linear model predicted 137, as in Pakistan were indexed in Medline (23,24).
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Table 2 Top 10 publishing authors, institutions and funders of health system research in Pakistan, 2011-2020, with most
frequently used and emerging key words

Top publishing authors Top publishing institutions Top funding institutions
TP TC TP
1 Bhutta ZA 52 3391 65 The Aga Khan 188 5777 National Institutes of 27 2641
University Health
2 Das JK 19 1457 77 The Aga Khan 52 1678 Bill and Melinda Gates 23 1747
University Hospital Foundation
3 Zaidi S 19 246 13 Health Services 44 2373 U.S. Department of 21 2506
Academy, Islamabad Health and Human
Services
4 Lassi ZS 18 999 56 Organisation Mondiale 42 2794 World Health 16 361
de la Santé Organization
5 Shaikh BT 18 241 13 Hospital for Sick 55 1896 Medical Research 13 2189
Children, University of Council
Toronto
6 Salam RA 16 543 34 London School of 31 3044 Department for 11 550
Hygiene & Tropical International
Medicine Development
7 Fang Y 11 117 11 University of Toronto 25 2450 Fogarty International 11 112,
Center
8 Saleem S 11 159 14 The Islamia University 24 259 National Institutes for 11 1045
of Bahawalpur Health Research
9 Shaikh MA 11 1973 179 Harvard Medical 40 2249 UK Research and 1 2113
School Innovation
10  Fischer F 10 2241 224 Columbia University 20 2182 National Institute 10 342
of Child Health and

Human Development

TP = total published; TC = total citations; CI = citation index

* Most frequently used keywords (2011-2015): children, WHO, community-based interventions, primary healthcare, patient satisfaction, community midwives, maternal health, pharmacist
« Newly emerged keywords: mHealth, immunization, community health workers, health, patient satisfaction, developing countries, health systems, cost effectiveness

To improve the quality and quantity of health research
publications, several initiatives have been implemented,
including an evaluation system that sets minimum
standards for journals and provides guidelines for
editors, reviewers and authors. Since 2015, professional
organizations like the Pakistan Association of Medical
Editors have been offering training to journal editors,
reviewers and authors (23) through workshops, seminars
and conferences, independently and in coordination
with the Eastern Mediterranean Association of Medical
Editors (25,26). Most of the departments of medical
education in Pakistan were established during the
middle of the preceding decade and their curriculums
promoted medical research. Although there were no
obvious observed relationships, there appears to be
some contributions from these initiatives (27). Between
2012 and 2018, a private institution reported an annual
increase of 88% in publications (25). A similar trend was
observed in the neighbouring India between 2009 and
2016 (28).

Pakistan made considerable efforts in the later part
of the last decade to advance health systems research
publications but achieved marginal results when
compared to international standards. Pakistan ranked

44th in the SCImago journal and country rank for
2020 (29).

We found 697 peer-reviewed health systems focused
publications from 2011 to 2020, with an average of 16.6
citations per publication. It was plausible that the initial
low publication output for health systems research in
Pakistan during the previous 10 years was due to certain
factors common in low- and middle-income countries,
such as low health research budgets, low research
capacity, insufficient health data, and underutilisation
of research in policymaking (30,31). This is the reason
that low-income countries contributed only 2% to global
health research (32,33). Sadly, Pakistan had only 0.58% of
all categories of global research undertaken in 2019 (7).

Our research revealed that Aga Khan University was
by far the highest contributor to health systems research
publication in Pakistan. The university has evolved as a
premier research institution in Pakistan during the past
20 years (7). A research metrics conducted on Aga Khan
University publications from January 2010 to December
2019 revealed it as the most dominant research institution
in Pakistan (34). It was the second highest contributor to
medical research productivity for 2007 to 2010 (2). Our
finding on the most prolific author in health research has
been validated by another study, which indicates that the
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Figure 1 Assessment of health system research publications, Pakistan, 2011-2020
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Figure 2 Most common keywords listed 4 or more times by authors in health systems research publications originating from
Pakistan, 2011-2020.
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same author generated 686 manuscripts between 2001
and 2020 (7). Also, a bibliometric analysis of published
medical research revealed that the Journal of Pakistan

Medical Association was the topmost journal with 4989

papers from 2001 to 2020, followed by the Journal of
College of Physicians and Surgeons (7).

Based on our findings, 19% of the published articles
were written by a single author while the remaining
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Figure 3 collaboration pattern with other nations for health system research in Pakistan, 2011-2020.

From To Frequency
Pakistan United States 135
Pakistan United Kingdom 110
Pakistan Canada 86
Pakistan India 51
Pakistan Switzerland 49

From To Frequency
Pakistan Australia 47
Pakistan China 47
Pakistan Malaysia 35
Pakistan Saudi Arabia 33
Pakistan Bangladesh 27

81% were written by more than one author; the highest
number of manuscripts were published by 4 authors. An
analysis published in Rawal Medical Journal shows that
the majority of the articles (77%) were written by more
than one author and only 23% were by one author (35).
Bibliometric analysis of an indexed Pakistani journal
from 2010 to 2014 reveals that the 4-author pattern was
the most common (26.1%), followed by the 3-author
pattern (21.3%), and single authorship (6.4%) was the least
common, which correlates with our findings (36). Latif
reported 4-author patterns as the most frequent (19.9%) in
medical science literature (37).

None of the top 10 funding institutions that supported
health systems research and publication in Pakistan was
domestic. This is contrary to the recommendations of the
National Commission for Health Research that 2% of the
national health budget and 5% of donor funds should be
allocated to research (38). Public health sector research
in Pakistan is predominantly funded by 2 national
organizations, the Pakistan Medical Research Council
and the Higher Education Commission. An increase in
the annual budget of the Research Council was observed
from 2007 to 2012, but it was mainly used for employees'
salaries and not for research (39). During the past 5 years,
the Higher Education Commission allocated PKRs. 957
million (US$ 34.30 million) for health sector research and
awarded 139 research grants (40).

Another important finding from our research is the
health systems research collaborations between Pakistan
and the United States, the United Kingdom, Canada,
and China. A bibliometric analysis by Latif revealed that

major health sector research projects in Pakistan were
implemented in collaboration with authors from the
United States (8.6%), followed by the United Kingdom
(4.8%) and Saudi Arabia (3.0%) (41).

Study limitations

This quantitative analysis provides a snapshot of health
research publications in Pakistan. Analysis was limited
to the publication and citation data provided by Scopus,
therefore, the findings should be extrapolated with
caution. Other databases may yield a different set of
records with the same search criteria. Thus, some of the
articles not included in the citation database may have
been missed during analysis. The key strengths of the
study are the strict inclusion criteria and selection by 2
reviewers, which may have reduced the inherent biases.

Conclusions

This bibliometric analysis provides insight into the status
and trends of health systems research and publications in
Pakistan. It helps in understanding the existing research
and identifying directions for future reform. There
was an acute dearth of health systems research and
publication at the beginning of the previous decade, but
a few medical institutes are now taking the lead in health
systems research in the country. With capacity-building
support, medical institutions that are underrepresented
may be motivated to contribute to health knowledge
generation. District public health managers should be
incentivised to publish local research.
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Figure 4 Plots of observed, fitted time series and publications forecast for 2021-2022
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The analysis shows thatlocal authors collaborate more the visibility of local researchers. To improve the quality
with scholars from the “West” instead of local researchers of published articles, national level journals should invite
and experts. There is a need to encourage collaborative high-profile writers to contribute regularly.

work among regional expert groups by strengthening
linkages between institutions and partners. There is also
aneed to promote the use of regional journals to enhance Competing interests: None declared.

Funding: None.

Analyse bibliométrique de la recherche sur les systéemes de santé au Pakistan

Résumeé

Contexte : La recherche sur les systémes de santé et les publications associées sont essentielles pour ameéliorer les
soins de santé a tous les niveaux. Elles permettent de fournir des données probantes pour 1'élaboration de politiques
et I'amélioration de la qualité des services.

Objectifs : Evaluer les articles de recherche sur les systémes de santé publiés au Pakistan entre 2011 et 2020, ainsi
que modéliser et prévoir les tendances en matiére de publication.

Méthodes : La présente étude transversale a interrogé la base de données Scopus sur les publications relatives a la
recherche sur les systémes de santé au Pakistan a l'aide des directives PRISMA (Eléments de notification préférés
a des fins d'examen et de méta-analyse systématique). Des tableaux et des graphiques ont été créés a l'aide de
Microsoft Excel et une visualisation a été générée sur VoS Viewer. Le logiciel SPSS version 29.1.0 a été utilisé pour
l'analyse, tandis que le logiciel R a permis de tracer les données de séries temporelles.

Résultats : Au total, 697 articles, avec une moyenne de 16,6 citations, ont été publiés entre 2011 et 2020. Le nombre le
plus élevé de publications (240) par institution a été atteint par 1'Université Aga Khan de Karachi, y compris 1'Hopital
universitaire Aga Khan. Une différence significative a été constatée entre le nombre de publications parues avant
et aprés la date correspondant au point médian (2015) de la période couverte par l'analyse bibliométrique (t =-3,08;
p=0,015;ICa 95% -87.78 - -12.61). Nous avons observé une forte corrélation entre les publications et les citations
au cours de la méme période (coefficient de corrélation 0,809; p =0,002; IC 0,46-0,98), mais il n'y avait pas de
différence significative entre le nombre de citations avant et apres 2015.

Conclusion: Il existait une pénurie aigué de publications relatives a la recherche sur les systémes de santé au
début de la période d'étude. Quelques institutions médicales prennent désormais l'initiative de mener et de publier
des recherches dans ce domaine. Un soutien technique et financier est nécessaire pour renforcer la capacité des
institutions médicales et des chercheurs pakistanais a contribuer davantage a la production de connaissances dans le

pays.
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