
Nutrition, Metabolism & Cardiovascular Diseases (xxxx) xxx, xxx
Available online at www.sciencedirect.com

Nutrition, Metabolism & Cardiovascular Diseases

journal homepage: www.e lsev ie r .com/ locate/nmcd
SYSTEMATIC REVIEWS AND META-ANALYSES
The effect of observing religious or faith-based fasting on
cardiovascular disease risk factors: A systematic review and
meta-analysis

Negin Gholampoor a, Amir Hossien Sharif b, Duane Mellor a,*
a Aston Medical School, College of Health and Life Sciences, Aston University, Birmingham, United Kingdom
bMaidstone and Tunbridge Wells NHS Trust, Kent, United Kingdom
Received 21 August 2023; received in revised form 18 January 2024; accepted 10 February 2024
Handling Editor: A. Siani
Available online - - -
KEYWORDS
Fasting;
Faith;
Cardiometabolic;
Orthodox christian;
Islamic;
Time restricted
eating;
Systematic review
* Corresponding author.
E-mail addresses: 190204884@aston.a

Please cite this article as: Gholampo
factors: A systematic review an
j.numecd.2024.02.002

https://doi.org/10.1016/j.numecd.2024.02.002
0939-4753/ª 2024 The Author(s). Published by
Human Nutrition and the Department of Clinica
org/licenses/by/4.0/).
Abstract Aims: Cardiovascular diseases (CVD) are the leading cause of death worldwide. Fasting
is common in many religions and is associated with health benefits. This systematic review to
compares the impact of different religious fasting practices, on risk of cardiometabolic diseases.
Data synthesis: The search covered five databases following PRISMA guidelines to identify papers
published in English from inception to March 2023 (updated January 2024). Inclusion criteria
were healthy adults in observational studies, who engaged in religious fasting practices, studies
were included where data on matched non-fasting individuals was available. Outcomes were
systolic and diastolic blood pressure, body mass index (BMI), triglycerides, total cholesterol
(TC), low-density lipoprotein cholesterol (LDLc), high-density lipoprotein cholesterol (HDLc),
and fasting plasma glucose levels. A meta-analysis was conducted, and the review was registered
(CRD42022352197). Fourteen studies were met the inclusion criteria with ten studies data being
suitable for meta-analysis, reporting on 755 adults participating in fasting practices and 661 non-
fasting controls. Religious fasting was associated with a reduction in BMI (�0.40 kg/m2, 95% CI
[-0.70, �0.10], p < 0.01). Observance of Ramadan fasting was associated with decreased systolic
blood pressure (�3.83 mmHg, 95% CI [-7.44, �0.23], p Z 0.04). The observance of Orthodox
Christian fasting was associated with a reduction in TC (�0.52 mmoL/l, 95%CI [e0.64, �0.39],
p < 0.01). No difference was found for the other outcomes.
Conclusion: This review found religious fasting practices which were associated with a reduction
in some biomarkers of cardiometabolic diseases risk. Further research on other fasting practices
is needed due to limited data.
ª 2024 The Author(s). Published by Elsevier B.V. on behalf of The Italian Diabetes Society, the
Italian Society for the Study of Atherosclerosis, the Italian Society of Human Nutrition and the
Department of Clinical Medicine and Surgery, Federico II University. This is an open access article
under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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1. Introduction

Cardiovascular disease (CVD) is the leading cause of pre-
mature death globally and is responsible for 32% of the
world’s total deaths. 85% of all CVD deaths result from
myocardial infarctions and cerebrovascular accidents,
typically resulting from pathological processes, including
atherosclerosis and an increased risk of blood clotting [1].

The term cardiometabolic risks refers to a group of
modifiable risk factors that contribute significantly to the
development of CVD. These include high body mass index
(BMI), hypertension, dysglycaemia, and dyslipidaemia [2]
which can be modified by lifestyle factors including
sedentary lifestyle, dietary behaviour and smoking. Ac-
cording to the International Diabetes Federation (IDF), the
co-occurrence of these risk factors has been defined as
metabolic syndrome [3]. These risk factors are often
linked, their common underlying mediators, mechanisms,
and pathways that can be associated with lifestyle-
related behaviours, including diet, physical activity, and
smoking [4].

For millennia, humans have practiced different lifestyle
approaches that are embedded in human faith, culture,
and religion. One common example of this type of practice
is fasting, the voluntary abstention from food, which can
be done for self-improvement, health improvement, or
religious piety. Recent studies have shown that fasting has
been associated with longevity and a lower risk of
morbidity [5e7]. Fasting plays a central role in many
religious customs and faiths globally. This practice is un-
dertaken for a range of reasons, including humility, piety,
penance, observance, and spiritual knowledge and guid-
ance. While undertaking fasting for faith and religious
reasons is widespread, it is plausible that it may also have
beneficial effects with respect to cardiometabolic risk. The
three common approaches to fasting include caloric re-
striction (e.g., eating less), dietary restriction (e.g., avoiding
types of food such as meat, dairy, and fats), and time-
restricted eating (e.g., not eating for a specified periods
of time) [8]. However, despite the potential health benefits
of these types of abstention, the impact of different types
of religious fasting on cardiometabolic disease risk in
healthy adults remains unclear.

Approximately 85% of the world’s population identifies
as following a religion, with Christianity being the most
common with 2.4 billion followers, and Islam with 2
billion identifying as Muslims [9,10]. Ramadan fasting is an
obligation for all Muslims [11]. However, with respect to
Christianity, there are different fasting approaches
depending on their denomination, with a restrictive eating
pattern of fasting among Greek Orthodox, Eastern Ortho-
dox, and Coptic Christians (who in this review will be
referred to as Orthodox Christians) [12,13]. This type of
fasting involves abstinence from animal products and oils.
Other faiths also include periods of fasting, including Jains,
who often do not eat after sunset during certain periods of
the year, and followers of the Hindu faith. Hindus may
follow a number of different types of fasts, from abstaining
from one meal a day to a fast that only includes a small
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range of foods. However, not all faiths advocate fasting;
within Sikhism, fasting is only advocated for health
reasons.

The practice of time-restricted eating can be seen in
Islamic Ramadan, a month of fasting in the ninth lunar
month of the Islamic calendar, which changes in date year-
to-year due to its lunar-based system [14]. During this
month, Muslims abstain from food and drink from dawn
time to sunset. However, there are no specific dietary re-
strictions, and they can eat during the night and early
morning. Ramadan fasting is a core and compulsory pillar
of the faith for all healthy adults once they reach puberty,
with exceptions for pregnancy, breastfeeding, menstrua-
tion, and children before puberty and travellers [11].
Studies have shown that Ramadan fasting may improve
blood pressure, lipid profile, weight changes, and overall
cardiovascular risk factors [15e19].

Orthodox Christian fasting is a faith-based approach to
fasting, which involves a periodic vegetarian diet. The
recommended fasting period for Orthodox Christians can
last up to 180e200 days each year, with three principal
fasting periods per year: the Nativity fast (prior to
Christmas during December), the Lent period (prior to
Easter, typically during February to April), and the
Assumption or Dormition fast (during August) [20]. The
dietary restrictions vary during each period. Fish and olive
oil are only abstained on Wednesdays and Fridays during
the Nativity fast, while fish is only abstained on March
25th and Palm Sunday during Lent. Additionally, olive oil,
meat, fish, milk, and dairy products are avoided every
Wednesday and Friday throughout the year, except for the
week following Christmas, Easter, and Pentecost, which
form the three principal fasting periods in Orthodox
Christian fasting. It often results in a dietary pattern that
aligns with many of the principles of the Mediterranean
diet, being high in fruit, vegetables, and legumes [21].
Studies have suggested that Orthodox Christian fasting
may be associated with a positive impact on lipid profile
[22,23].

Although clinical trials have suggested that both
vegetarian-type patterns similar to Orthodox Christian
fasting and time-restricted eating similar to Ramadan
fasting can reduce risk factors associated with car-
diometabolic disease, it is unclear in cohorts where this is
practiced if those observing these fasts experience
reduced cardiometabolic risks compared to matched in-
dividuals with many studies of these fasts only assessing
the effect on the fasting individuals themself. A meta-
analysis of individuals fasting during Ramadan has shown
to be associated with improved blood pressure [24]. It is
important, especially considering that the timing of reli-
gious and faith-based fasting can vary when it falls during
the year, to examine the health and metabolic effects of
fasting by comparison with matched non-fasting in-
dividuals in the same communities. Similarly, with Or-
thodox Christian fasting, limited data has been reported
in a systematic review exploring its effects largely;
however, it did not compare data with non-fasting in-
dividuals [25].
ng religious or faith-based fasting on cardiovascular disease risk
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This systematic review aims to investigate the available
literature and provide insight into the potential impacts of
fasting, specifically dietary-restricted and time-restricted
eating, on reducing the risk of cardiometabolic diseases
in healthy adults compared to non-fasting individuals. To
date, there have been limited comparisons of different
types of religious or faith-based fasting on markers of
cardiometabolic risk. Whilst not looking to see if a reli-
gious or faith-based reason enhances the biological effect
of fasting, as this cannot be determined, it might be
possible to identify additional health effects of fasting,
which may be useful in supporting people of faith to
improve their health alongside other interventions. The
need for this review was highlighted in previous studies
[8,26] as it is important to understand the connection
between religious fasting and its potential health benefits.

2. Methodology

2.1. Search strategy

The protocol for this systematic review and meta-analysis
was registered with PROSPERO (CRD42022352197). The
literature search was conducted in accordance with
PRISMA guidelines [27]. Peer Review of Electronic Search
Strategies (PRESS) was conducted by authors using CADTH
methods and guidelines [28]. This sought to identify
relevant observational studies on the effects of restricted
eating and fasting practices linked to religious observance
or cultural practice on cardiometabolic disease risk
markers. The search aimed to include a potentially varied
number of dietary patterns which are practiced as part of
religious fasting. Although these might have different
cardiometabolic effects, the primary focus of the research
question being religious practice, meant that heterogene-
ity resulting from different types of fasting practice could
be investigated using subgroup analysis.

The search was carried out across the following data-
bases: PubMed, Embase (Ovid), CINAHL (EBSCO), APA
PsycInfo (ProQuest) and MEDLINE (Ovid) for papers pub-
lished in English from inception to March 2023 (then
updated search to January 2024). In addition to the elec-
tronic database search, a hand search of the reference lists
of included articles was also conducted. The following
search terms (keywords and related medical subject
headings (MeSH terms)) were used: (‘fasting’ OR
‘restricted eating’ OR ‘Buddhism fasting’ OR ‘Buddhist
fasting’ OR ‘Ramadan fasting’ OR ‘Ramadan’ OR ‘Islamic
fasting’ OR ‘Hindu fasting’ OR ‘spiritual fasting’ OR ‘Or-
thodox fasting’) AND (‘hypertension’ OR ‘blood pressure’
OR ‘cholesterol’ OR ‘hyperlipidaemia’ OR ‘dyslipidaemia’
OR ‘hypercholesterolaemia’ OR ‘cardiovascular disease risk
OR ’diabetes’ OR ‘glycaemia’ OR ‘HbA1c’ OR ‘insulin’).

2.2. Population, exposure, comparison, outcomes

The population of interest were healthy adults in pro-
spective or cross-sectional studies, including religious
communities. The exposure was restricted eating and
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fasting practices linked to religious observance or cultural
practice. The control group was individuals not adhering to
such practices. The outcomes were cardiometabolic risk
markers, systolic and diastolic blood pressure, BMI, tri-
glycerides, total cholesterol, low-density lipoprotein
cholesterol (LDLc), high-density lipoprotein cholesterol
(HDLc) and fasting plasma glucose levels.

2.3. Study selection

Inclusion criteria were English papers, human observa-
tional studies, primarily prospective cohort, with no date
restriction. Exclusion criteria were interventional studies,
observational studies without a non-fasting comparator
group, case reports, animal and in vitro studies, and studies
on children, pregnant women, breastfeeding individuals,
and medically unstable patients. Where studies reported
data from individuals who fasted, partial fasted or did not
fast, the data included in the analysis compared only
fasting individuals and the non-fasting individuals.

Since the focus of this study is on the effect of the
natural occurrence of religious fasting and its association
with cardiometabolic risk factors, interventional studies
are excluded. Two researchers independently assessed the
studies for eligibility using the inclusion criteria, blind to
each other’s selections. Abstracts that met the inclusion
criteria were then listed and the full papers were screened
by both researchers independently and blind to each other.
Any discrepancies were discussed and resolved through
discussion. Data extracted included lead author, date of
publication, number of participants, duration of interven-
tion, baseline, and post exposure measurements. Missing
data was recorded as unreported.

The reason for excluding interventional studies is that
religious practices are based solely on people’s personal
beliefs and desires, holding significant meaning for in-
dividuals and communities. Therefore, it is believed that
interventional studies on religious fasting may not only
raise ethical concerns but also may not be a reliable
method to assess the outcomes of this religiously driven
behaviour.

2.4. Risk of bias (quality) assessment

The method of randomisation, completion rate, and
approach to analysis were particularly focused on during
quality assessment. The Cochrane risk of bias tool within
RevMan5, was used at a study level. Both researchers
independently undertook quality assessment and met to
resolve any disagreements, supported by another
researcher. Funnel plots were also used to assess for
publication bias (Supplementary information).

2.5. Statistical analysis and data synthesis

Following data extraction, data was assessed for suitability
for meta-analysis. A meta-analysis was undertaken to
assess the overall effects of religious fasting practices, with
subgroup (based on fasting approach) analysis was
ng religious or faith-based fasting on cardiovascular disease risk
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undertaken, using RevMan5.4, for studies meeting inclu-
sion criteria, with at least four studies in each sub-group
sufficient quality and homogeneity. Continuous data for
markers of cardiometabolic risks were presented as mean
difference. Data for change in systolic and diastolic blood
pressure (mmHg), BMI (kg/m2), total cholesterol (mmol/l),
HDLc (mmol/l), LDLc (mmol/l), triglycerides (mmol/l) and
glucose (mmol/l) were expressed as mean differences and
95% confidence intervals which were calculated as changes
from baseline levels. When standard deviation (SD) of
change was not available, it was estimated by using
baseline and end of treatment SD as described in the
Cochrane handbook [29]. Publication bias was assessed by
visual examination of asymmetry in funnel plots. Sub-
group analysis was undertaken to separate data types,
such as markers of disease risk, which were continuous
and the prospective data and cross-sectional data, which
were analysed to estimate relative risk and odds ratio,
respectively.

3. Result

The process for including studies in the review is shown in
Fig. 1. Initially, a total of 3419 studies were identified
through five electronic database searches, with an addi-
tional 11 studies found through other sources, making up a
combined total of 3430 studies. No filters were used on
databases; thus, no automated exclusions were performed.
After removing duplicates, 1359 studies were screened for
eligibility based on their titles and abstracts. At this stage,
1164 studies were excluded based on their title and ab-
stract not meeting the population, exposure, comparison,
and outcomes of the study criteria, leaving 195 studies for
full-text review. During the full-text review, two duplicates
were manually excluded, and 181 studies were excluded
for not meeting the eligibility criteria. Almost half of the
papers excluded at this stage were observational studies
without a non-fasting control group. Among these, 2 were
intervention studies 83 were studies on Ramadan fasting
(time-restricted eating), and 10 were on Orthodox fasting
(dietary-restricted eating). Additionally, 45 studies re-
ported outcomes other than cardiometabolic risk factors, 8
were interventional studies, and 28 studies with ineligible
populations (such as children and adolescents, unstable
patients, or those with acute conditions like those under-
going dialysis) were excluded.

Fourteen studies conducted between 1998 and 2021
fulfilled the inclusion criteria and were included for qual-
itative analysis. These studies included 320 adults who
participated in Ramadan fasting with 224 non-fasting
controls, and 435 adults who participated in Orthodox
fasting with 437 non-fasting controls. Of the included
studies, 10 reported quantitative data, which was included
in the meta-analysis. These 14 papers include nine
Ramadan fasting studies that were conducted in nine
countries across four continents (North America, Europe,
Asia, and Oceania), summarized in Table 1, and five papers
on Orthodox fasting that were all conducted in Greece,
summarized in Table 2.
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The papers that studied the effects of Ramadan fasting
explored fasting periods of varying durations and were
observed during the months or periods of Ramadan, Sha-
ban, and Shawwal (Table 1). These studies observed
changes in BMI, which decreased in the fasting group
compared to the non-fasting group in four studies
[30e33]. With respect to blood pressure outcomes, systolic
blood pressure and diastolic blood pressure were
decreased in the fasting groups compared to the non-
fasting groups in two studies [31,34]. However, these
were observed only as single time point clinic room, rather
than ambulatory measurements of blood pressure. Seker
et al. reported time-dependent changes in blood pressure
during a 24-h period while fasting and observed an in-
crease in systolic blood pressure in fasting patients during
measurements at 18:00, 19:00, and 20:00 h. The non-
fasting group, in contrast, had a more stable blood pres-
sure compared to the fasting group [35]. The findings
regarding other assessments of cardiometabolic risk were
inconsistent. In three studies, HDLc was higher in the
fasting group compared to the non-fasting group [32e34].
However, one study found a decrease in LDLc three
months after fasting [36]. Additionally, total cholesterol
was higher in a study conducted by Khan et al. [33]. Tri-
glycerides, HDLc, and plasma glucose levels did not show
any significant differences between the fasting and non-
fasting groups in most studies, except in one study that
found higher plasma fasting glucose levels in the fasting
group [34].

With regards to studies on Orthodox Christian fasting
(Table 2), Petridou et al. conducted a cross-sectional
study involving a total of (n Z 400) individuals, with
(n Z 200) adhering to a fasting regimen for a median of
15 years, and (n Z 200) non-fasting controls. The study
found no significant differences in anthropometric, car-
diovascular, and metabolic outcomes, including systolic
and diastolic blood pressure, BMI, triglycerides, total
cholesterol, LDLc, and HDLc, between the fasting and
non-fasting groups. However, fasting was associated with
lower glucose levels and higher insulin levels compared
to the non-fasting groups [37]. Rodopaios et al. reported
in a cross-sectional study of fasting individuals (n Z 100)
compared to non-fasting (n Z 100) individuals and found
no significant differences between the fasting and non-
fasting groups [38].

Sarri et al. conducted a series of three caseecontrol
studies in Greece in 2003, 2007, and 2009 to investigate
the effects of fasting on health outcomes. The 2009 study
observed 37 fasting participants for 40 days during Na-
tivity and compared them to 48 non-fasting individuals.
The study found no significant differences between the
fasting and non-fasting groups for systolic and diastolic
blood pressure, heart rate, BMI, triglycerides, HDLc, and
glucose levels. However, the fasting group had lower total
cholesterol and LDLc levels compared to the non-fasting
group [39]. The 2007 study observed 38 individuals who
fasted in three cohorts of Nativity, Lent, and Assumption,
compared to 29 non-fasting individuals. The fasting group
had higher systolic and diastolic blood pressure compared
ng religious or faith-based fasting on cardiovascular disease risk
etabolism & Cardiovascular Diseases, https://doi.org/10.1016/



Figure 1 PRISMA Flow Diagram including searches from databases.
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to the non-fasting group, but no significant differences
were found [40]. The 2003 study involved 60 individuals
who fasted during three observance periods of Nativity,
Lent, and Assumption, compared to 60 non-fasting in-
dividuals. The fasting group had lower total cholesterol
and LDLc levels compared to the non-fasting group, and a
lower BMI. However, no significant differences were found
for other outcomes [41].

Meta-analysis of religious fasting practices did not
demonstrate any statistically significant effect on blood
Please cite this article as: Gholampoor N et al., The effect of observi
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pressure (Fig. 2). However, the subgroup analysis revealed
that Ramadan fastingwas associatedwith significantly lower
systolic blood pressure (but not diastolic blood pressure)
compared to non-fasting individuals (�3.83 mmHg; 95% CI:
[�7.44, �0.23]; p Z 0.04), with no significant effect of Or-
thodox Christian fasting observed (1.51 mmHg; 95% CI:
[�3.46, 6.47]; p Z 0.55). Overall religious fasting was asso-
ciatedwith, a reduction in BMI (Fig. 3) (�0.40 kg/m2; 95% CI:
[�0.70, �0.10]; p < 0.01), with the subgroup analysis sug-
gested a greater effect being observed in Ramadan fasting
ng religious or faith-based fasting on cardiovascular disease risk
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Table 1 Summary table of included studies on the effect of Ramadan fasting in the fasting group compared to the non-fasting group.

Author(s), year, country Study design Population Fasting period
and duration
(hours/day)

Control Anthropometric
and blood
pressure
Outcomes*

Blood
metabolic
Outcomes

Overall risk
of bias

Alsubheen et al., 2017,
Canada
[30]

Observational pretest-
post-test
control group design

9 strict Muslim males Ramadan
Duration: N/S

N Z 8
Male
Faith: N/S

SBP 4

DBP 4

HR 4

BWY

BMI Y

TG 4

TC 4

LDLc 4

HDLc 4

Glucose 4

Low-moderate

Dewanti et al., 2006,
Indonesia
[31]

Observational study
with a
non-equivalent control
group.

Group a: N Z 37 males
Group b: 38 males
Faith: N/S

Ramadan
Group a: fasted fully.
Group b: fasted partially.
Duration: N/S

N Z 25 Male
Faith: N/S

SBP Y

DBP Y

HR d

BW Y

BMI Y

TG d

TC d

LDLc d

HDLc d

Glucose d

Moderate

Esmaeilzadeh et al., 2016,
Belgium
[34]

Prospective case-
controlled study

N Z 14 male
Faith: N/S

Ramadan,
19 h of fasting for 26 � 0.5
consecutive days

N Z 13 matched
male
Faith: N/S

SBP Y

DBP Y

HR d

BW 4

BMI 4

TG 4

TC 4

LDLc [

HDLc 4

Glucose [

Low

Gholami et al., 2019, Iran
[32]

Cross-sectional study Group a: NZ 34 Muslims (67%
were female)
Group b: 20 (6% were female)

Ramadan
Group a: 10e25 days fasting.
Group b: >25-day fasting

N Z 58 Muslims
(37% were female)

SBP 4

DBP 4

HR 4

BW 4

BMI Y

TG 4

TC 4

LDLc [

HDLc 4

Glucose 4

Moderate

Goharifar et al., 2015, Iran
[36]

Pilot observational case
econtrol study.

N Z 21 (Muslim female) 2 weeks before Ramadan until 3
months after Ramadan

N Z 9 (Muslim
female)

SBP d

DBP d

HR d

BW 4

BMI 4

TG 4

TC Y

LDLc [ 4

HDLc [ 4

Glucose 4

Low

Khan et al., 2020, Pakistan
[33]

Observational
controlled study

N Z 60 Muslims (75% of all
participants were female)

Shaban, Ramadan, and Shawwal
Duration: N/S

15 non-Muslims SBP 4

DBP 4

HR 4

BW 4

BMI Y

TG 4

TC [

LDLc [

HDLc 4

Glucose 4

Low

Maislos et al., 1998, Israel
[62]

Observational
controlled study

N Z 22 (14 male, 8 female) Ramadan 16 (9 Male, 7
Female)

SBP d

DBP d

HR d

BW d

BMI d

TG 4

TC 4

LDLc 4

HDLc [ 4

Glucose d

Moderate

Nugraha et al., 2017,
Germany
[63]

Observational
controlled study

N Z 25 (Muslim male) Ramadan- 19 h a day fast.
Summertime.

N Z 25 (male)
Faith: N/S

SBP d

DBP d

HR d

BW 4

BMI 4

TG d

TC d

LDLc d

HDLc d

Glucose d

Low-moderate
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observi
ion, Me
�0.47 kg/m2; 95% CI: [�0.85, �0.09]; p < 0.01) compared to
Orthodox Christian fasting �0.26 kg/m2; 95% CI: [�0.66,
0.15]; p < 0.22).

A significant reduction in total cholesterol were asso-
ciated with the practice of Orthodox Christian fasting
(�0.52 mmol/L; 95% CI: [�86, �39]; p < 0.01) but not
Ramadan Fasting (�0.07 [�0.38, 0.24]; p Z 0.46 (Fig. 4).
This suggested that there was an overall reduction of total
cholesterol associated with the practice of fasting in-
dividuals (p Z 0.02). No significant associations were
found between diastolic blood pressure, HDLc or triglyc-
eride levels and any type of religious fasts investigated in
this study (Appendix-figures S1-S3).

The quality of the studies was assessed, revealing
varying levels of risk of bias, ranging from low to moder-
ate. Seven studies were found to have a low risk of bias,
while the other seven had a moderate risk of bias. How-
ever, the quality of the study did not influence whether
fasting was associated with outcomes in either a positive
or negative direction (Appendix e Tables S1 and S2).
Additionally, the funnel plots suggested publication bias,
which might be linked to the limited numbers of studies,
the size of the studies and that many of the studies were
undertaken in the same country (most being carried out in
Iran for Ramadan fasting and Greece for Orthodox Chris-
tian fasting) (Appendix e Figs. S4aeg).

4. Discussion

This systematic review and meta-analysis provide evi-
dence that religious and faith-based fasting practices are
associated with improvements in cardiometabolic disease
risk factors compared to similar individuals who do not
fast in caseecontrol studies. This is the first systematic
review that compared the effects of two different types of
religious fasting. Obesity, hypertension, and hyper-
lipidaemia are well-known contributors to cardiovascular
complications such as myocardial infarction and cerebro-
vascular accidents. Ramadan observance was associated
with a reduction in systolic blood pressure and BMI, while
Orthodox Christian fasting observance is linked to lower
total cholesterol. Therefore, these findings suggest that
both Ramadan observance and Orthodox Christian fasting
observance may benefit their respective communities by
influencing different cardiovascular risk factors through
their faith-based fasting behaviours.

The association of systolic blood pressure improvement
and weight reduction, indicated by a reduction in BMI
during Ramadan fasting, is consistent with a previous
meta-analysis on ninety-one studies involving 4431 par-
ticipants from experimental and observational studies
[17]. This current analysis, which only includes data with
matched non-fasting individuals, provides stronger evi-
dence of a positive association compared to the previous
analysis that included data from both fasting and non-
fasting individuals in the same location, albeit with
fewer studies.

A number of possible biological mechanisms have
been suggested to explain the reduction in systolic blood
ng religious or faith-based fasting on cardiovascular disease risk
tabolism & Cardiovascular Diseases, https://doi.org/10.1016/



Table 2 Summary table of included studies on the effect of Christian Orthodox fasting in the fasting group compared to the non-fasting group.

Author(s), year, country Study design Population Fasting period and duration
(hours/day)

Control
(number, faith,
gender)

Anthropometric
and blood pressure
Outcomes*

Blood metabolic
Outcomes

Overall risk
of bias

Petridou et al.,
2021, Greece
[37]

Cross-sectional study N Z 200 (131 female,
69 male)

10e32 years of adherence
to COF (median 15)

N Z 200
(126 females,
74 males)

SBP d

DBP d

HR d

BW 4

BMI 4

TG 4

TC 4

LDLc 4

HDLc 4

Glucose Y

Insulin [

Moderate

Rodopaios et al.,
2020, Greece
[38]

Cross-sectional study N Z 100 (63 female
and 37 male)

Non fasting period 100 (60 female
and 40 male)

SBP 4

DBP 4

HR 4

BW 4

BMI 4

TG d

TC d

LDLc d

HDLc d

Glucose d

Moderate

Sarri et al.,
2009, Greece
[39]

Caseecontrol study 37 (19 female, 18 male) 40 d, Nativity 48 (27 female,
21 male)

SBP d

DBP d

HR d

BW 4

BMI 4

TG 4

TCY
LDLc Y

HDLc 4

Glucose 4

Moderate

Sarri et al.,
2007, Greece
[40]

Caseecontrol study 38 (19 female,
19 male)

3 periods; Nativity,
Lent and Assumption

29 (13 female,
16 male)

SBP [

DBP [

HR d

BW 4

BMI 4

TG d

TC d

LDLc d

HDLc d

Glucose d

Low

Sarri et al.,
2003, Greece
[41]

Caseecontrol study 60 (29 females,
31 male)

3 periods; Nativity, Lent,
and Assumption

60 (36 females,
24 male)

SBP d

DBP d

HR d

BW d

BMI Y

TG
TC Y

LDLc Y

HDLc
Glucose d

Low

*Up arrow ([): Indicates that the outcome was higher in the fasting group compared to the non-fasting group, Down arrow (Y): Indicates that the outcome was lower in the fasting group compared to
the non-fasting group. Horizontal arrow ([ 4): Indicates that there was no significant difference in the outcome between the fasting and non-fasting groups. (�): indicates a missing value or
unknown information.
Lent falls in Spring (typically between February and April), Assumption is in August and Nativity in winter (November and December).
Note: N/S: Not specified, SBP: systolic blood pressure, DBP: diastolic blood pressure, HR: heart rate, BM: Body Mass, BW: body weight, BMI: body mass index, TG: triglycerides, TC: total cholesterol,
LDLc: low-density lipoprotein cholesterol, HDLc: high-density lipoprotein cholesterol.
Meta-analysis of religious fasting did not demonstrate any statistically significant impact on blood pressure levels overall when combining the results from fasting practices (Fig. 2). However, the
subgroup analysis revealed that Ramadan fasting was associated with a significantly lower SBP in the study group compared to non-fasting individuals (�3.83 mmHg; 95% CI: [-7.44, �0.23];
p Z 0.04), with no significant effect of Orthodox Christian fasting observed (1.51 mmHg; 95% CI: [-3.46, 6.47]; p Z 0.55).
Overall, religious fasting was associated with a reduction in BMI (Fig. 3) (�0.40 kg/m2; 95% CI: [-0.70, �0.10]; p < 0.01), with the subgroup analysis suggesting a greater effect being observed in
Ramadan fasting compared to Orthodox Christian fasting (p Z 0.45).
A significant reduction in TC was associated with the practice of Orthodox Christian fasting (�0.52 mmol/L; 95% CI: [-86, �39]; p < 0.01) but not Ramadan fasting (�0.07 [-0.38, 0.24]; p Z 0.46)
(Fig. 4). This suggests that there was an overall reduction of TC associated with the practice of fasting individuals (p Z 0.02). No significant associations were found between DBP, HDLc, or TG levels
and any type of religious fasts investigated in this study (Appendix e S1-3).
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Figure 2 The forest plot with subgroup analysis comparing systolic blood pressure among fasters and non-fasters in Ramadan fasting and Orthodox
Christian fasting. Dewanti et al., 2006 included two groups of individuals who fasted fully (a) and individuals who fasted partially (b) as the non-
fasting group. Since the non-fasting group was the same, it was split to mitigate the risk of bias. The Sarri et al., 2003 study was analysed as three
separate cohorts during three periods of Nativity (a), Lent (b), and Assumption (c).

Figure 3 The forest plot and subgroup analysis comparing Body Mass Index among fasters and non-fasters in Ramadan fasting and Orthodox
Christian fasting. Dewanti et al., 2006 included two groups of individuals who fasted fully(a) and individuals who fasted partially (b), as the non-
fasting group were the same. This was split to mitigate the risk of bias. The Sarri et al., 2003 study was analysed as three separate cohorts dur-
ing three periods of Nativity (a), Lent (b), and Assumption (c).
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pressure. The simplest explanation of this effect could be
via volume reduction because of reduced fluid intake.
Other mechanisms could be through the effect of energy
restriction, which may work by improving insulin sensi-
tivity and increasing nitric oxide (NO) production through
enhanced endothelial function. Previously studies have
reported on the beneficial effects of time-restricted
eating in terms of weight loss and cardiometabolic
[42e44], including when associated with Ramadan fast-
ing [45,46]. Additionally, the effect of Ramadan fasting
has been shown to be possibly greater for individuals
living with obesity, with more significant weight loss and
Please cite this article as: Gholampoor N et al., The effect of observi
factors: A systematic review and meta-analysis, Nutrition, Me
j.numecd.2024.02.002
BMI reduction reported compared to individuals with
lower BMI [17,47] and physically active individuals [48].
This might suggest that Ramadan fasting combined with
an active lifestyle has the potential to be a useful com-
bination for effective weight management, especially for
individuals with an increased risk of cardiometabolic
disease [49]. According to another recent study, sub-
stantial weight loss and improvements in blood glucose
and lipid profiles were shown when Ramadan fasting was
paired with a High-Intensity Interval Training (HIIT)
programme and strength training for four weeks [50].
Recent research also suggests that Ramadan’s diurnal
ng religious or faith-based fasting on cardiovascular disease risk
tabolism & Cardiovascular Diseases, https://doi.org/10.1016/



Figure 4 The forest plot displays the results of a subgroup analysis comparing total cholesterol among fasters and non-fasters in Ramadan fasting
and Orthodox Christian fasting. The study by Sarri et al., 2003 was analysed as three separate cohorts during three periods of Nativity (a), Lent (b),
and Assumption (c).

10 N. Gholampoor et al.
intermittent fasting necessitates the absorption of fat and
glucose and regulates the insulin hormone, resulting in
overall health benefits and the prevention of cardiovas-
cular disease [51].

Given that this group may respond differently to
different dietary interventions [52], understanding how
Ramadan fasting may help in counselling overweight and
obese individuals who are considering it as a potential way
to manage their weight and metabolic health is crucial in
the Muslim population.

In contrast to Ramadan fasting, this analysis, in com-
mon with previous reviews, found that there is no
consistent evidence with respect to Orthodox Christian
fasting and improvements in blood pressure [25,53] and
body weight [25] (However, this reflected inconsistencies
in studies, reflecting different periods of fasting observed).
However, some studies have shown that the fasting prac-
tice can decrease BMI in multiple instances [23,41,54]
supported by evidence from a recent meta-analysis that
found a lower BMI and lower caloric intake during the
fasting periods for Christian fasting individuals [53].
Further investigations are needed to confirm the effect of
Orthodox Christian fasting on blood pressure, body weight
and plasma glucose levels, exploring both the timing and
duration of fasting periods in more detail.

The potential effects of fasting on the lipid profile
remain unclear for Ramadan fasting, whereas a more
consistent association suggests benefits of Orthodox
Christian fasting on the lipid profile. While the effect of
religious fasting on LDLc and HDLc remained unclear in
this study, an association between a reduction in TC and
Orthodox Christian fasting was observed compared to
non-fasting individuals, supporting the findings of pre-
vious similar studies [25,55]. Moreover, Papazoagkas
et al. conducted a study on both dyslipidaemia and non-
dyslipidaemia fasters from both the Orthodox Christian
and Muslim faiths, which reported that while a signifi-
cant reduction in TC, LDLc and HDLc levels was observed
Please cite this article as: Gholampoor N et al., The effect of observi
factors: A systematic review and meta-analysis, Nutrition, M
j.numecd.2024.02.002
in the Orthodox Christian fasters, those observing
Ramadan fasting participants experienced an increase in
TC, LDLc and TG levels post-fasting [22]. Similarly,
Chaouachi et al. reported increased levels of TC and LDLc
even among physically active individuals who practiced
Ramadan fasting [56]. In contrast, Jahrami. et al. reported
decreased TC and LDLc, and increased HDLc following
Ramadan fasting [17]. Additionally, previous meta-
analysis evaluated the ability of intermittent fasting and
energy-restricted diets to enhance lipid profiles, and they
found significant reductions in TC, LDLc and TG [57].
Overall, the difference between the two types of fasting
practices on lipid profile could be related to biochemical
response to food restriction and starvation and the fact
that individuals following a time-restricted diet, such as
Ramadan fasting, may have a higher tendency to
consume more high-fat food after a period of long food
abstention [58]. This could be useful when offering life-
style advice to those wishing to observe a Ramadan fast
and reduce their cardiovascular risk, by moderating their
choices during their iftar and during non-fasting periods.
On the other hand, Orthodox Christian fasters, have a
high tendency to follow a similar dietary pattern to Or-
thodox fasting that contains reduced consumption of red
and processed meats throughout the entire year which
may help with lipid profile [59].

In summary, both Ramadan observance and Orthodox
Christian fasting observance have been associated with
improvements in several cardiometabolic risk factors. It is
even possible that the effects may be strengthened when
combined with an active lifestyle during religious fasting.
These findings have important implications for the man-
agement and prevention of cardiometabolic diseases,
particularly among individuals who are overweight or
obese. The potential benefits of these fasting practices for
the prevention and management of cardiometabolic dis-
eases may have significant implications for clinical practice
and public health guidelines.
ng religious or faith-based fasting on cardiovascular disease risk
etabolism & Cardiovascular Diseases, https://doi.org/10.1016/
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4.1. Limitations and implications

The search was restricted to English-language papers,
which may have excluded important studies published in
other languages, such as Arabic and Greek. This exclusion
could be significant, as those languages are most likely
used by individuals following these fasting practices,
potentially resulting in missing studies. Moreover, the re-
striction to the English language might have also omitted
studies on Vedic fasting. Additionally, all studies on Or-
thodox Christian fasting were conducted in Greece and
only represented Greek Orthodox Christians. While this is
expected given that the Greek Orthodox Church is one of
the more prominent denominations of Orthodox Chris-
tianity, it limits the generalisability of the findings to other
populations where Orthodox Christian communities exist,
especially in south-eastern Europe and Russia. This
potentially limits the generalizability of the findings to
other populations in the Orthodox Christian communities.
Evidence of this limitation was seen in the risk of bias
highlighted by the funnel plots; it is important that future
studies on faith and religious fasting are undertaken in
countries where the fasting religion is not the dominant
faith practiced. Whilst comparing to individuals who, aside
from their religious practice are matched to those choosing
to fast.

Furthermore, there was limited data on plasma glucose
levels in this study, and the overall number of studies on
Orthodox Christian fasting is relatively low, warranting the
need for further research. Additionally, there was a lack of
data from other faiths and religions that practice fasting
(especially Hinduism and Jainism), despite the available
literature suggesting that other religious fasting practices,
such as the Daniel fast (which is practiced for both faith-
based and secular reasons), can improve numerous risk
factors for cardiometabolic disease [26,60,61]. Further in-
vestigations into these practices are needed to understand
their potential health benefits better. This highlights the
necessity for future studies on other religious fasting
practices, including the Daniel fast, to explore and
comprehend their effects on health outcomes. Conducting
further investigations into these fasting practices can aid
in identifying new approaches to improve health out-
comes for those who practice these religions.

5. Conclusion

This systematic review suggests that both Ramadan and
Orthodox Christian faith-based fasting practices may have
cardiometabolic benefits that extend beyond their spiritual
or religious purpose. Evidence supports that Ramadan
observance is associated with a reduction in systolic blood
pressure and body mass index, while Orthodox Christian
fasting observance is linked to lower total cholesterol. Un-
derstanding how faith-based practice may improve car-
diovascular risk factors could be useful in supporting people
who observe faith-based fasting and could support clini-
cians in advising individuals, along with the formation of
clinical practice and public health guidelines for the
Please cite this article as: Gholampoor N et al., The effect of observi
factors: A systematic review and meta-analysis, Nutrition, Me
j.numecd.2024.02.002
prevention and management of cardiometabolic diseases
for communities where fasting is practiced. This review also
highlights the need for further research on faith-based
fasting practices, as currently, only limited data is available.

Appendix A. Supplementary data

Supplementary data to this article can be found online at
https://doi.org/10.1016/j.numecd.2024.02.002.
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