Journal of Religion and Health (2022) 61:3777-3794
https://doi.org/10.1007/510943-022-01573-x

ORIGINAL PAPER

®

Check for
updates

Global Research Trends of Health-Related Publications
on Ramadan Fasting from 1999 to 2021: A Bibliometric
Analysis

Reema A. Karasneh' - Sayer I. Al-Azzam? - Karem H. Alzoubi** -
Sahar S. Hawamdeh? - Waleed M. Sweileh®

Accepted: 16 April 2022 / Published online: 7 May 2022
© The Author(s), under exclusive licence to Springer Science+Business Media, LLC, part of Springer Nature
2022

Abstract

Ramadan fasting is one of the five pillars of Islam. The current study aims to exam-
ine, analyze, and identify trends of health-related publications on Ramadan fasting.
In total, 1468 documents retrieved from Scopus were analyzed. The mean number
of authors per document was 3.7, with an average of 13.3 citations per document.
The UK ranked first (12.3%, n=181) regarding the number of documents, followed
by Iran (10.4%, n=153) and then Saudi Arabia (9.8%, n=144). The most active
journal was “Diabetes Research and Clinical Practice” (4.9%, n=72). Publications
related to diabetes and fasting constituted around 29.7% (n=436) of the literature.
The research volume on Ramadan fasting has been noticeably growing. More reli-
able research is required to aid healthcare professionals in providing patient-specific
care.
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Introduction

Ramadan fasting is a form of intermittent fasting globally practiced by Muslims
during the holy month of Ramadan. Fasting takes place from sunrise to sunset
and consists of abstinence from foods, drinks, and sexual intercourse. The period
of fasting varies between geographical areas and time of the year, with fasting
hours reaching their peak in summer. According to the Islamic creed, Muslims
are exempted from fasting in situations where health might be compromised by
the lack of feedings, such as illness, travel, old age, and certain cases of preg-
nancy (Rouhani & Azadbakht, 2014).

A common practice in Ramadan is to have a meal called "Suhoor" that takes
place before dawn, to provide the body with energy throughout the day. This
practice alters the sleeping patterns of the practitioners, which ensues changes
in circadian rhythm and physiological processes (BaHammam et al., 2010; Roky
et al., 2001). Effects on insulin circulating levels, cortisol circadian secretion, and
sleep cycles have been detected (Bahijri et al., 2013; Haouari et al., 2008).

The effect of Ramadan fasting on various disease states has also been studied.
Interestingly, fasting has been found to cause no negative effects on chronic kid-
ney disease (CKD) patients, or those with a transplanted kidney, while its safety
has not been confirmed for nephrolithiasis patients (Bragazzi, 2014). A study on
patients with stable chronic obstructive pulmonary disease (COPD) found no
effects of Ramadan fasting on the spirometric data of patients enrolled (Zouari
et al., 2018).

An improvement in the lipid profiles and blood glucose levels has been reported
among athletes who practiced fasting during the month of Ramadan. Weight reduc-
tion has also been linked to Ramadan fasting, although only among men, and weight
was regained shortly after the month (Rouhani & Azadbakht, 2014).

One study reported an increase in the number of gastric ulcer cases during the
month of Ramadan compared to the preceding month, although with no effect on
disease outcomes (EI Mekkaoui et al., 2013). Moreover, it was concluded that
fasting may have notorious impacts on patients with various gastrointestinal (GI)
diseases and may increase the risk of complications (Sadeghpour et al., 2012).
Effects on psoriasis, infectious diseases, cancer, pregnancy, and immune system
have also been examined (Awwad et al., 2012; Bragazzi et al., 2015; Damiani
et al., 2019; Develioglu et al., 2013; Faris et al., 2012; Van Ewijk et al., 2013).

The impact of Ramadan fasting on diabetes management and glycemic con-
trol has been extensively studied. Eating patterns during the month may result in
alternating episodes of hyperglycemia and hypoglycemia. Although fasting and
postprandial blood sugar were found to be decreased during Ramadan, the risk of
hyperglycemia is still present due to overeating during feasting hours. A resched-
ule of insulin regimens is also warranted for type 1 and insulin-dependent type 2
diabetes mellitus (DM) patients to prevent hypoglycemia (Hassanein et al., 2017;
Rouhani & Azadbakht, 2014).

Hundreds of millions of Muslims around the world practice intermittent fasting
during Ramadan, yet literature assessing the impact of fasting on health and body
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physiology remains scarce. This is especially a matter of concern to healthcare
professionals who get consulted during the month of Ramadan. In such cases,
guidelines are warranted to provide patient-specific care. To this date, no bib-
liometric analysis has been conducted to appraise the entire literature on Rama-
dan fasting. An analysis was recently conducted by Husain et al. covering the
top 100 cited documents on Ramadan fasting (Husain et al., 2020). However, this
approach warrants the inclusion of older articles over recent ones, as the latter
has had less time to gain citations. Moreover, documents written in languages
other than English were not included. Another bibliometric study was conducted
on Ramadan fasting and diabetes and found a total of 424 documents, with the
domination of authors and institutions based in the UK (Beshyah & Beshyah,
2019). This study aims to assess and analyze research trends of all Ramadan-
related literature published in the past two decades. Moreover, research growth,
the geographical distribution of outputs, authorship trends, and citation analysis
were examined.

Methods
Bibliographic Database

This cross-sectional study was conducted in February 2022 using a bibliomet-
ric methodology. Scopus database was used to retrieve study data considering its
previous use in several bibliometric studies and 100% inclusion of PubMed, in
addition to the several search and analysis functions it offers. Scopus was used
because it is the largest online database with abstracts and citations of over
23,700 peer-reviewed journals (Falagas et al., 2008). Only documents published
in peer-reviewed journals were included.

Research Strategy and Keywords

The study period was set from 1999 to 2021. The following search keywords were
used in title/abstract search. The keywords included ("Ramadan AND fast*"),
("Islam* AND fasting"), ("Ramdan"), and (" Islam* AND diet AND restric-
tion"). Documents were set to be retrieved if the previous keywords appeared in
their title or abstract. To ensure accuracy and maximal retrieval of relevant doc-
uments, asterisks and quotation marks were used. Literature was also surveyed
to obtain commonly used author keywords on Ramadan fasting. To refine the
retrieved documents to health areas, results were filtered to be within the follow-
ing subject areas: medicine, nursing, biochemistry, genetics, molecular biology,
neuroscience, dentistry, pharmacology, immunology, microbiology, and psychol-
ogy. Hirsh index (h-index) was used to assess the quality of retrieved documents
(Mikhailov, 2014).
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Data Analysis

Retrieved data were analyzed for annual growth, authorship pattern and collabo-
ration, citation analysis, country and institution productivity, and articles with
the highest number of citations. The number of citations per article and year
was obtained from Scopus. Annual growth was presented as the total number
of articles per year. Relative growth rates (RGR), annual growth rates (AGR),
and doubling time (DT) were calculated. RGR is the increase in the number of
publications in a specified time and is calculated using the following formula:
RGR =[logW2 — logW1]/(T2 — T1), where loge W1 is the log of the initial
number of articles; log W2 is the log of the final number of articles after the
ascertained period, and T2-T1 is the difference between the initial and the
final time. This was then used to calculate the doubling time, which is the time
required for publications to double in number in 1 year. The following formula
was used to calculate DT: DT =0.693/RGR. The annual growth rate (AGR) (the
percentage change in the number of publications over 1 year) was also calcu-
lated based on the following formula: AGR=[(Ending Value — Beginning
Value)/Beginning Value] * 100. Citation analysis was presented as frequency,
mean, and median of citations per year. Authorship analysis was presented as the
number of single-authored and multi-authored articles. Furthermore, the degree
of collaboration was calculated according to the following formula: Degree of
collaboration =C =Nm/Nm + Ns, where Nm =number of multi-authored papers
and Ns=number of single-authored papers (Khaparde Professor & Pawar, 2013;
Santha kumar & Kaliyaperumal, 2015).

Visual maps were created using VOS viewer software (van Eck & Waltman,
2010).

Results
Description of the Retrieved Literature

In total, 1468 documents were retrieved. Most documents (91.9%, n=1349)
were in the field of medicine. Other common subject areas were nursing (14.5%,
n=213), biochemistry and molecular biology (13.7%, n=201), and health pro-
fessions (5.6%, n=282). Areas with less than 50 publications included pharma-
cology, psychology, and neuroscience. Of the total number of documents, 29.7%
(n=436) were diabetes related. The remaining bulk of literature covered a wide
array of topics, including general health, clinical biomarkers, physical perfor-
mance, kidney disease, cardiovascular disease, pregnancy, and diet. Analysis of
the retrieved documents based on the subject area indicated that medicine was
the most prolific area in all years. Meanwhile, interest in psychology, immunol-
ogy, and dentistry remained modest throughout the study period.
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Table 1 Annual growth of
retrieved publications on
Ramadan fasting from 1999 to

Year No % N=1468 AGR Cumulative RGR DT
total publica-
tions

2021

1999 13 0.9 - 13 - -

2000 18 1.2 38.46 31 0.87  0.80
2001 13 0.9 —27.78 44 0.35 1.98
2002 17 1.2 30.77 61 033 21

2003 26 1.8 52.94 87 0.35 1.98
2004 31 2.1 19.23 118 0.31 2.24
2005 24 1.6 —22.58 142 0.19  3.65
2006 40 2.7 66.67 182 025 277
2007 40 2.7 0.00 222 0.00 -

2008 53 3.6 325 275 021 33

2009 48 33 —-943 323 0.16  4.33
2010 52 3.5 8.33 375 0.15 4.62
2011 60 4.1 15.38 435 0.15  4.62
2012 84 5.7 40 519 0.18  3.85
2013 80 5.5 —-4.76 599 0.14 495
2014 106 7.2 325 705 0.16  4.33
2015 72 4.9 —32.08 777 0.10 6.93
2016 85 5.8 18.06 862 0.10 693
2017 99 6.7 16.47 961 0.12  5.78
2018 84 5.7 —15.15 1045 0.08 ’8.66
2019 128 8.7 52.38 1173 0.12  5.78
2020 153 10.4 19.53 1326 0.12  5.78
2021 142 9.7 —-7.19 1468 0.10  6.93

Growth of Publications

The mean number of publications during the study period was 63.8 documents per
year. An increase in the number of publications with time was observed, although
not without fluctuations. Table 1 shows the annual number of publications on Rama-
dan fasting during the study period. The highest productivity was observed in 2020,
with a total of 153 (10.4%) documents, while the least number of publications was
in 1999 and 2001 with 13 (0.9%) articles for each. As indicated in Table 1, AGR
alternated between positive and negative values, showing a fluctuating pattern dur-
ing the study period. The average AGR was 27. Meanwhile, RGR declined from
0.87 in 2000 to 0.00 in 2007 and rose slightly to 0.10 by the end of the study period
(2021). These fluctuations translated into an unstable, fluctuating DT, indicating
a non-exponential growth rate. Figure 1 shows the annual growth of publications
during the study period. The total number of documents published from 2017 to
2021 constituted approximately 40.0% (n=606) of the total number of retrieved
documents.
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Fig.2 Network visualization map of author keywords with a minimum occurrence of 10 times. Node
size correlates with the frequency of occurrence. Words that commonly co-occur tend to be located close
to each other. Terms with common attributes are grouped into clusters with different colors
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Most Frequent Keywords

Figure 2 is a network visualization map of author keywords with a minimum fre-
quency of 10 times. The map included 47 keywords. The node size is proportional
to the frequency of occurrence of the keyword. The most frequent keywords were
Ramadan and fasting. Other frequent keywords included diabetes-related key-
words, nutrition-related keywords, blood pressure, and chronic kidney disease.
The map also showed the keyword "COVID-19" indicative of publications on
Ramadan fasting during the pandemic.

Authorship Pattern, Collaboration, and Prolific Authors

The average number of authors per document was 3.7. The vast majority of
retrieved documents were multi-authored (88.6%, n=1300), while only 11.4%
(n=168) were single-authored. The degree of collaboration was therefore 0.89
(89%). Table 2 shows the top ten productive authors. The most prolific author was
Hassanein, M. (n=42) from Dubai Hospital, Dubai, UAE, followed by Chtourou,
H (n=33) and Souissi, N.R (n=25).

Figure 3 is a visualization map of author networking. Only authors with a min-
imum contribution of 10 documents were included. The map shows 29 scholars,
distributed into six clusters. The largest cluster (red cluster) included 11 scholars.
The cluster represented an international network of scholars from the Arab Gulf,
Pakistan, and the UK. This cluster included the top active author; Hassanein,
M. from the United Arab Emirates. The second-largest cluster (green cluster)
included eight scholars including Chtourou, H. (Tunisia); one of the top active
authors. The map showed no interaction between the two largest clusters.

Geographical Distribution of Publications

Authors from 87 countries contributed to the retrieved literature. Table 3 shows
the top ten active countries in the field of Ramadan fasting. The UK ranked first
with 181 (12.3%) publications, followed by Iran (10.4%, n=153) and Saudi Ara-
bia (9.8%, n=144). The top ten most productive countries were distributed across
West Asia, the Middle East and North Africa, and Western Europe.

Figure 4 shows cross-country (international) research collaboration among
countries with a minimum contribution of 10 publications. The map included 35
countries. Three countries showed a large node size indicative of high research
connections with other countries. These countries were the United Arab Emir-
ates, Saudi Arabia, and the UK. The UK exists in the center of the map with
connections links with most countries on the map. The map showed Tunisia with
connections to France and Canada indicative of research collaboration among
these countries. The green cluster included several Islamic countries with close
research collaboration.
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Fig. 3 Network visualization map of author networking. Only authors with a minimum contribution of
10 documents were included. The map shows 29 scholars, distributed into six clusters

Table 3 Top ten active countries
in the field of Ramadan fasting
from 1999 to 2021

Countries Rank* Country Number of
publications (%);
N=1468
Ist UK 181 (12.3)
2nd Iran 153 (10.4)
3rd Saudi Arabia 144 (9.8)
4th Turkey 139 (9.5)
Sth USA 137 (9.3)
6th Tunisia 128 (8.7)
7th United Arab Emirates 106 (7.2)
8th Pakistan 93 (6.3)
9th Egypt 87 (5.9)
10th France 70 (4.7)

*Subjects with equal research output were given the same rank, and

then, a gap was left in the ranking numbers

N =number of retrieved research articles
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Fig.4 Cross-country (international) research collaboration among countries with a minimum contribu-
tion of 10 publications. The map included 35 countries

Table 4 Top ten active institutions in the field of Ramadan fasting from 1999 to 2021

Institu-  Institution Number of Country of Institution

tion’s publications (%);

Rank* N=1468

Ist University of Sfax 46 (3.1) Tunisia

2nd Dubai Hospital 42 (2.9) UAE

3rd King Saud University 41 (2.8) Saudi Arabia

4th Tehran University of Medical Sciences 38 (2.6) Iran

S5th Baqai Medical University 26 (1.8) Pakistan

6th Aspetar Orthopaedic and Sports Medicine 24 (1.6) Qatar
Hospital

Tth University of Toronto 23 (1.6) Canada

7th Universita degli Studi di Genova 23 (1.6) Italy

7th Hamad Medical Corporation 23 (1.6) Qatar

10th Imperial College London 22 (1.5) UK

10th King Saud bin Abdulaziz University for Health 22 (1.5) Saudi Arabia
Sciences

*Subjects with equal research output were given the same rank, and then, a gap was left in the ranking
numbers

N =number of retrieved research articles
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Most Active Institutions

Table 4 shows the top ten most active institutions in the field of Ramadan fasting. Eight
of the most active institutions were academic, while three were hospitals. The Univer-
sity of Sfax ranked first with 46 (3.1%) publications, followed by Dubai Hospital (2.9%,
n=42), and King Saud University (2.8%, n=41).

Preferred Journals

The top 10 productive journals are listed in Table 5. The most active journal was “Dia-
betes Research and Clinical Practice” (4.9%, n=72), followed by “Saudi Medical Jour-
nal” (2%, n=30) and “Tunisie Medicale” (1.5%, n=22). Most of the top ten productive
journals were categorized in the subject area of medicine. Others also published in the
subject area of biochemistry, genetics, molecular biology, food sciences and nutrition,
and multidisciplinary areas.

Growth of Citations and Top-Cited Documents

Retrieved publications were cited 19,585 times in total, with a mean of 13.3 citations
per document. The h-index of retrieved documents was 60. An increase in citations can
be observed from 1999 to 2014, with a decline in 2015, followed by another increase
for the rest of the study period. The top 10 cited documents in the field of Ramadan
fasting are listed in Table 6. The most cited publication was "A Population-Based
Study of Diabetes and Its Characteristics During the Fasting Month of Ramadan in 13
Countries", published in 2004 in Diabetes Care journal and received 452 citations. The
number of citations per document was highest for documents published in 2004 (36.6
citations per document), while the lowest was for those published in 2021 (0.85 cita-
tions per document). Six of the top 10 cited documents were DM-related, while the
other four discussed general health.

Co-citation Analysis

Figure 5 is a co-citation analysis of journals that received a minimum of 50 citations.
The map included 86 journals. The clusters in the map represent scientific disciplines
that helped in the emergence of the field of health issues and Ramadan fasting. The
map shows three main clusters. The first cluster is related to diabetic medicine. The
second cluster is related to nutrition, while the third cluster is related to sports medi-
cine. These three disciplines were the foundation of the field: diabetes, nutrition, and
sports.
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Fig.5 Co-citation analysis of journals that received a minimum of 50 citations. The map included 86
journals. The clusters in the map represent scientific disciplines that helped in the emergence of the field
of health issues in the context of Ramadan fasting

Discussion

In this study, we describe the bibliometric indicators of literature on Ramadan
fasting. With the vast majority of documents being multi-authored, the degree
of collaboration reached as high as 89%. Asian countries contributed the most to
literature. This can be justified by the nature of the topic, which may be more rel-
evant to countries with Muslim majorities. A progressive increase in the number
of publications on Ramadan fasting was observed.

The vast majority of literature discussed Ramadan fasting and diabetes, while
the rest covered various areas of disease and physiology. While most diabetic
patients are exempt from fasting, many still desire to participate. A study found
that 42.8% and 78.7% of type 1 and type 2 diabetics, respectively, fasted for at
least 15 days of Ramadan (Salti et al., 2004). Another study reported fasting rates
of 94.2% and 63.6% for 15 and 30 days, respectively, among type 2 diabetics
(Babineaux et al., 2015).

Patients with diabetes may experience episodes of both hypo- and hyperglyce-
mia because of fasting-associated glycogenolysis and gluconeogenesis (Karamat
et al., 2010). The risk of diabetic ketoacidosis also increases during Ramadan
due to the increased ketogenesis (Al-Arouj et al., 2010). Evidence-based guide-
lines are therefore warranted for the management of DM patients who desire to
fast during Ramadan. This has led to the development of the IDF-DAR Practi-
cal Guidelines for the management of diabetic patients during Ramadan (Has-
sanein et al., 2017). The guidelines stratify diabetic patients into risk categories
and provide treatment recommendations accordingly. Insulin and hypoglycemic
agent regimens may require modifications during the month of Ramadan in cases
where patients decide to fast (sometimes against medical advice) (Hassanein
et al., 2017).
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Other health states on which the impact of Ramadan fasting has been studied
include CKD, nephrolithiasis, COPD, psoriasis, cancer, and gastrointestinal dis-
eases (Rouhani & Azadbakht, 2014). However, literature on these illnesses remains
scarce. Moreover, some of the studies lack optimal control of confounders, which
calls for more accurate and reliable studies to derive clinical guidelines (Rouhani &
Azadbakht, 2014).

The impact of Ramadan fasting on healthy individuals was also studied. Weight
loss during Ramadan was reported by several studies, although only to be regained
shortly over the course of the following months (Faris et al., 2012; Kul et al., 2014).
Beneficial effects of fasting on lipid profile were seen in men, mainly as a decrease
in total cholesterol and triglycerides levels. HDL was increased in women after
Ramadan compared with pre-Ramadan values (Kul et al., 2014). Studies on preg-
nant women showed no fasting-associated negative health outcomes on offspring.
However, due to the limitations of those studies, fasting is not recommended during
pregnancy (Rouhani & Azadbakht, 2014).

Muslims consider Ramadan as a month of blessing, and very few studies have
been published to investigate the negative psychological impact of fasting on Mus-
lims. Ramadan tends to have a positive psychological impact on Muslims due to
social gatherings and religious activities all during the month (Bayani et al., 2020).

In this study, seven of the most published authors were active in the area of
sports. In addition, 4th top journal is sports-related. As Muslim athletes may
observe the month of Ramadan during game season, several studies have assessed
the effect of Ramadan fasting on physical performance and risk of injury (Memari
et al., 2011). Zerguini et al. conducted a study on football players undergoing train-
ing camp 3 weeks before Ramadan and during the month (Zerguini et al., 2008).
None of the parameters assessed during training, including performance, biochemi-
cal, and nutritional variables, were found to be negatively affected by fasting. This
was supported by another study that found no effect of fasting on mood states of
football players training in the morning period (Chtourou et al., 2014). However,
results from a study on untrained persons show negative effects of Ramadan fast-
ing on aerobic fitness, agility, and flexibility scores (Roy & Bandyopadhyay, 2015).
Moreover, a study on martial arts competitors has shown a decrease in cognitive
function in the form of lowered verbal learning and memory abilities during Rama-
dan (Tian et al., 2011).

It is estimated that there are around 1.5 billion Muslims around the world (Kul
et al., 2014). With globalization, many Muslims now live in western societies, mak-
ing Ramadan fasting an area relevant not only to countries with Muslim majorities
but to societies worldwide. However, research in the field remains to be centralized
in areas of south and East Asia, with very little contribution from Europe or North
America. No definite explanation can be given for this finding except that non-
Muslim researchers and funding agencies might not be interested or are not aware
of health-related issues of Ramadan fasting. Muslim researchers in these regions
need to focus on the positive psychological aspects of Ramadan fasting on Muslim
families in non-Muslim countries. This is an important aspect of religion in general
where rates of depression, suicide, and other mental health disorders might be high
(Steel et al., 2014).
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Limitations

Despite the wide inclusion of the Scopus database, the presence of unindexed jour-
nals is still a possibility. The bibliometric nature of the study also carries a risk of
both false negatives and positives. However, the search strategy was designed to
increase accuracy as much as attainable. The presence of multiple names or differ-
ent spellings of an author’s name may also negatively affect the productivity of the
author. Data retrieval was limited to articles published from 1999 to 2021. However,
the number of articles published before 1999 was determined to be too little to affect
results.

Conclusion

There are around 1.5 billion Muslims around the world, more and more of whom
now live in western societies. Fasting during the month of Ramadan is one of the
five pillars of Islam. Understanding the impact of Ramadan fasting on body physiol-
ogy and mental health is vital to the development of clinical recommendations for
Muslim populations. Moreover, providing evidence-based guidelines is required to
aid physicians in providing patient-specific care during the month of Ramadan. To
ensure treatment efficacy and fasting safety among patients who desire to fast, modi-
fications to drug regimens may be required. Many other patients may be advised not
to fast during the month. We conclude that there is a progressive growth in the num-
ber of publications on Ramadan fasting. However, more data are still required, and
more reliable research is important for evidence-based disease management.
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