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Background: The effects of Ramadan fasting on weight loss are well-known but its effects on heart
rate recovery after 2 minutes (HRR2) have not been investigated. The present study aims to observe the
effects of Ramadan fasting on body composition variables and post-exercise heart rate recovery after
two minutes of rest. Methods: A prospective, observational study was conducted from April 2019 to
July 2020. Sixty-four healthy male participants aged 26 to 53 years were enrolled on the first day of the
fasting in the Islamic month of Ramadan and were followed up for two weeks. Baseline anthropometric
measurements and body composition measurements were recorded on day 1 of Ramadan in a fasting
state. Peak heart rate and heart rate recovery were recorded immediately after exercise and after two
minutes of rest. Blood pressure was also recorded after cessation of exercise. After fourteen days of
fasting, anthropometric measurements and aforementioned readings with repeat exercise protocol were
recorded. Results: Mean BMI, waist circumference and body fat ratio of the study participants reduced
significantly after fourteen days of Ramadan fasting. The resting heart rate of the study participants was
significantly reduced from 74.5±9.7 to 68.4±10.7 bpm (p<0.001). HRR2 of rest significantly increased
from 22.9±11.7 to 30.3±13.7 bpm (p=0.001). None of the smokers showed an improvement in heart
rate recovery after two minutes of rest. Conclusion: Ramadan fasting resulted in significant
improvement in body fat ratio, BMI, waist circumference and heart rate recovery after two minutes of
rest in healthy adult males.
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INTRODUCTION
Fasting has recently generated great interest to combat
obesity as a feasible and sustainable strategy as it has
shown healthy weight loss with the preservation of
muscle mass. There are many variations of fasting
which allow normal food and drink consumption in
eating windows interposed by periods of energy
restriction or fasting to create a state of negative
energy balance for weight loss.1,2 Moreover,
accelerated fat loss is associated with several
advantages such as improvement in insulin sensitivity,
blood sugar, systolic and diastolic blood pressure, total
serum cholesterol, inflammatory biomarkers and lowdensity lipoprotein (LDL).3,4 There are many
approaches for intermittent fasting such as 5:2
modified fasting regimens, alternate day fasting, timerestricted feeding, and religious fasting. One popular
version of this approach is the 16:8 fasting protocol
with an eating window of eight hours and abstinence
from food for 16 hours per day.5,6
Fasting is also observed as a religious duty in
some cultures and religions. Fasting for 29‒30 days is
observed by Muslims throughout the world in the lunar
month of Ramadan and depending on the season and
geographical location of the country, fasting duration
can fluctuate from 11 to 22 hours.7 Though the
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principle of energy restriction employed by
intermittent fasting is not applicable in Islamic fasting,
however time-restricted feeding during Ramadan can
lead to changes in metabolic and cardiovascular
parameters.8
The effect of Ramadan fasting on overall
health may be assessed by many simple and
noninvasive tools such as body mass index (BMI) and
body fat ratio (BFR). Post-exercise heart rate recovery
(HRR) is another simple and non-invasive method to
assess cardiac health by the speed of recovery of heart
rate back to normal in a given time after exercise. An
abnormal heart rate recovery is defined as less than 12
beats/min (bpm) or less than 22 bpm at 1 and 2 min
respectively.9 Studies have shown that a decrease in
body fat ratio by dietary programs leads to
improvement in resting heart rate and post-exercise
HRR.10,11 Previous literature has suggested the effect
of Ramadan fasting on body composition, biochemical
variables, blood pressure and heart rate variability, but
to the best of our knowledge, the effect of fasting on
HRR2 in healthy volunteers has not been evaluated
yet.12‒15 Fasting might prove to be a noninvasive
strategy for the improvement of HRR2 and could be
employed to improve the overall health of
cardiometabolic patients.
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The objective of our study was to investigate
the effect of Ramadan fasting on weight loss, fat loss
and post-exercise heart rate recovery as a non-invasive
indicator of cardiovascular health.

METHODOLOGY
This was a prospective observational study and
carried out in the lunar month of Ramadan. Ethical
approval was sought from Institutional Review Board
and Ethics Committee (IRB#903-178-2017) and
complied with the ethical standards laid down by the
Helsinki declaration of 1964 and its later amendments.
Sixty-four faculty and staff male members from our
university who fasted in the month of Ramadan
volunteered for this study. Written informed consent
was obtained from all study participants. Participants
with hypertension, diabetes mellitus, cardiovascular or
respiratory disorders or any other disorder susceptible
to sudden weight loss or gain in body weight in the
past three months were excluded from the study on
initial interviews. The participants were enrolled on
the first day of the fasting lunar month and were
followed up for two weeks after recording baseline
data. We did not recruit any female participants in this
study as Muslim females do not fast during the
menstrual phase of the menstrual cycle and there was
a possibility of many female participants
discontinuing fasting during the study period.
We
took
baseline
anthropometric
measurements of every male participant such as
weight, height, waist circumference and BMI on the
first day of fasting in fasting state. Body composition
measurements such as body fat, lean muscle mass and
weight of each participant were recorded by a leg-toleg bioelectrical impedance commercial glass body
composition analyzer (Beurer living glass diagnostic
scale BG-42). Height was measured with the help of a
vertical stadiometer. BMI was calculated using the
formula of body weight (Kg)/height (m)2. Participants
were categorized into three groups: 18.5–22.9 Kg/m2
(normal weight), 23–27.5 Kg/m2 (overweight) and
≥27.5 Kg/m2 (obese) according to WHO
recommended BMI cut-off points for Asians.16 Waist
circumference was measured in Cm to the nearest
decimal by using a tape measure.
Systolic and diastolic blood pressure, resting
heart rate was measured before exercise. Fitbit Charge
3 device was used for continuous monitoring of heart
rate before and after exercise. Details of the exercise
protocol have been mentioned in our previously
published findings from the same study project in
which we have reported the association of HRR2 with
body composition variables.17 The participants were
asked to stop walking and take a rest in case they
experienced breathlessness, palpitations, leg cramps
and dizziness. The peak heart rate of participants was

recorded immediately after exercise and after two
minutes. Blood pressure was also recorded after
cessation of exercise. HRR2 was calculated by
measuring the difference between the peak heart rate
immediately post-exercise and after resting for two
minutes. A difference of less than 22 bpm after two
minutes was considered as an impaired heart rate
recovery.9
According to the Islamic calendar based on
the lunar cycle average duration of fasting was 16
hours per day in Ramadan in Pakistan in the year
2019. Subjects consumed food without calorie
restriction in the eating window of non-fasting eight
hours per day. After fourteen days of fasting weight,
height, waist circumference, BMI and body
compositions were measured again. The exercise
protocol was repeated and all the readings of blood
pressure, resting heart rate, peak heart rate and HRR2
were recorded.
Collected data were analyzed using
Statistical Package for Social Sciences (SPSS-23)
program. Shapiro-Wilk test was applied to data for
normality. Students’ t-test and Wilcoxon signed-rank
test were applied for comparison between different
groups for normally distributed data and non normally
distributed data respectively. Continuous variables
were specified in Mean±SD. Categorical variables
were described as frequencies, percentages and
computed by Chi-square and Fisher’s exact test
considering p≤0.05 as statistically significant.

RESULTS
All the recruited participants completed the fasting for
fourteen days and there were no dropouts. The mean
age of the participants was 35.5±6.6 years. There was
a statistically significant decrease in weight, BMI,
waist circumference, body fat ratio, blood pressure,
and resting heart rate. There was a statistically
significant increase in HRR2 after two weeks of
fasting. Effects of fasting on baseline parameters and
pre and post-exercise variables are shown in Table-1.
There was a significant increase in the HRR2
of all participants but the recovery was more
pronounced in participants with BMI <23.
Improvement in HRR2 in participants with body fat
ratio <25 and moderate physical activity was
statistically significant. Changes in heart rate recovery
after fourteen days of fasting according to baseline
body composition variables and level of physical
activity are summarized in Table-2.
Body fat ratio <25 and non-smokers showed
a significant association with the increase of ≥20 bpm
in HRR2. Association of HRR2 less and more than 20
beats per minute with body fat ratio, BMI, smoking
and physical activity are shown in Table-3.
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Table-1: Bodyweight, body composition variables, blood pressure, HRR on 1st day and 14th day of fasting
1st day of fasting
14th day of fasting
Percent change from
Variables
(Mean±SD)
(Mean±SD)
baseline
p
74.5±11.5
73.2±11.3
-1.7
<0.001*
Weight (Kg)
25.4±3.9
24.9±3.8
-1.9
<0.001*
BMI (Kg/m2)
†
94.4±10.4
91.1±8.2
-3.5
<0.001*
Waist circumference (Cm)
†
26.1±7.1
22.7±6.4
-13
<0.001*
Body fat (%)
121.6±12.3
116.3±6.2
-4.4
0.001*
Systolic BP (mmHg)
†
83.6±8.7
79.1±8.1
-5.4
˂0.001*
Diastolic BP (mmHg)
102.6±9.6
97.7±6.1
-4.8
<0.001*
Mean BP (mmHg)
†
74.5±9.7
68.4±10.7
-8.2
<0.001*
Resting HR (bpm)
98.9±10.0
98.2±11.8
-0.7
0.62
Peak HR after exercise (bpm)
†
76.0±12.87
67.88±13.49
-10.68
< 0.001*
HR after 2 mins of rest (bpm)
22.9±11.7
30.3 ± 13.7
+32.3
0.001*
HRR2 (bpm)
BMI: Body Mass Index, BP: Blood Pressure, HR: Heart Rate, HRR2: Heart Rate Recovery after two minutes, *Significant, †Wilcoxon signed-rank test

Table-2: Changes in HRR2 after fourteen days of fasting according to body composition variables and
physical activity
Variables
BMI ˂23
BMI ≥23
BMI ˂25
BMI ≥25
Fat ˂25†
Fat ≥25†
Sedentary lifestyle
Moderate physical activity
Regular physical activity

HRR on 1st day of
HRR on the 14th
Participants
fasting
day of fasting
n (%)
(Mean±SD)
(Mean±SD)
22 (34.4)
20.7±11.0
30.7±12.2
42 (65.6)
24.1±12.0
30.1±14.5
30 (46.9)
20.6±12.2
30.7±11.1
34 (53.1)
25±10.9
29.9±15.7
22 (34.4)
19.5±11.0
33.7±10.7
42 (65.6)
24.8±11.7
28.5±14.8
36 (56.3)
22.6±10.9
27.6±14.6
18 (28.1)
24.8±14.8
34.6 ±9.9
10 (15.6)
21.0±8.0
32.6 ±14.9
*p<0.05, †Wilcoxon signed-rank test

Percent change
from baseline
48.3
24.9
49.0
19.6
72.8
14.9
22.1
39.5
55.2

p
0.008*
0.026*
0.002*
0.096
<0.001*
0.155
0.084
0.004*
0.119

Table-3: Increase in HRR2<20 bpm and ≥20 bpm in participants with different BMI, body fat ratio, smoking
and physical activity status
Variables
BMI <23
BMI ≥23
BMI <25
BMI ≥25
Body fat ratio <25
Body fat ratio ≥25
Non smokers†
Smokers
Sedentary lifestyle
Moderate physical activity
Active lifestyle

Increase in HRR2 <20 bpm
(n=46), n (%)
14 (21.9)
32 (50)
20 (31.3)
26 (40.6)
12 (18.8)
34 (53.1)
36 (56.3)
10 (15.6)
26 (40.6)
14 (21.9)
6 (9.4)
*p<0.05, †Fisher’s exact test

DISCUSSION
Intermittent fasting has shown success as a potential
strategy for weight loss and fat reduction.1 Several trials
to evaluate the effects of fasting in humans have shown
promising results as fasting preserves muscle mass and
has an overall positive effect on body composition
variables and heart rate variability.5,14 In this study we
investigated the effect of Ramadan fasting on body
composition variables and post-exercise heart rate
recovery as a non-invasive indicator of cardiovascular
health. Overall, Ramadan fasting had a significant
impact on the mean BMI, waist circumference, body fat
ratio and HRR2 of our study participants. Heart rate
recovery after two minutes of rest significantly
increased from 22.9±11.7 to 30.3±13.7 bpm (p=0.001).
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Increase in HRR2 ≥20 bpm
(n=18), n (%)
8 (12.5)
10 (15.6)
10 (15.6)
8 (12.5)
10 (15.6)
8 (12.5)
18 (28.1)
0
10 (15.6)
4 (6.3)
4 (6.3)

p
0.289
0.384
0.026*
0.031*

0.590

The results of our study showed that fasting
greatly helped in weight loss and reduction in body fat
and resulted in a significant increase in heart rate
recovery in most of the participants without any attempt
to influence physical activity and diet patterns. We
observed a significant decrease in the mean weight,
BMI, body fat ratio and waist circumference of all study
participants who fasted for fourteen days. Our findings
are in agreement with previous similar studies which
have reported significant weight loss and reduction in
body fat ratio and waist circumference after few days of
fasting.18,19
There was significant improvement in
cardiovascular variables including systolic blood
pressure, diastolic blood pressure, resting heart rate and
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HRR2. Our findings are in contrast to a recent study
conducted in Turkey to observe the effect of Ramadan
fasting which did not show significant improvement in
resting heart rate and blood pressure.18 Similarly a study
conducted in Ajman, UAE also reported a decrease in
weight and BMI but did not show significant changes in
systolic and diastolic blood pressures which could be
due to the recruitment of patients with metabolic
syndrome.20 However, a recent metaanalysis of 70
studies measuring the effect of Ramadan fasting
reported consistent albeit transient reduction in weight
and body composition.19
To our knowledge, the effect of fasting on
resting heart rate and heart rate recovery has not been
explored yet in healthy volunteers or any patient
population. Various studies have explored the
contribution of different predictors in abnormal heart
rate recovery; a study conducted by Panzer et al21
established the significant association of impaired
fasting plasma glucose levels with abnormal heart
recovery. Another study22 demonstrated association of
weight loss with significant improvement in HRR1 with
no changes in peak heart rate.
Our study participants who had lower body fat
ratio and BMI at baseline showed greater improvement
in HRR2 after 14 days of fasting in comparison to
participants with higher BMI and body fat ratio. Though
individuals with both higher and lower BMI and body
fat ratio at baseline showed significant improvement in
HRR2, the improvement was more marked in the group
with already better BMI and body fat ratio at baseline.
Our findings are in agreement with the results of a
previous study that showed a negative correlation of
significant weight loss with heart rate recovery in gastric
bypass patients.23
In the present study, participants with a
sedentary or moderately active lifestyle showed
significant improvement in HRR2 but participants who
reported regular physical activity did not show
significant improvement in HRR2. The changes in
HRR2 after Ramadan fasting have not been evaluated,
but one previous study has shown significant
improvement in HRR2 in cardiac rehabilitation patients
after a structured exercise program.9 A similar study
correlated improved HRR with an exercise training
program in patients after anterior myocardial
infarction.24 Possible reasons for less improvement in
HRR2 in our participants with an active lifestyle could
be the fact that these participants already had
cardiovascular adaptations as a result of metabolic and
molecular remodelling associated with exercise.25
None of the smokers showed a significant
increase of >20 bpm in HRR2 after the 14-day fasting
which shows that even if fasting results in weight loss or
a decrease in body fat, this improvement in body
composition is less likely to be accompanied by an

improvement in HRR2. Participants of our study with a
body fat ratio of more than 25 at baseline were less
likely to experience improvement in HRR2.
We acknowledge our study limitations in
terms of a small cohort of participants that could not be
reflective of the entire population and inclusion of
apparently healthy males and exclusion of females.
Since the main aim of the study was to explore the
effects of fasting on HRR and to identify different
parameters associated with abnormal heart rate
recovery, it was not possible to recruit patients with
cardiovascular disease, metabolic syndrome, hormonal
imbalances, pregnant and breastfeeding women to avoid
hazardous effects of fasting in such population.

CONCLUSION
Significant improvement in HRR2, body fat ratio, BMI
and waist circumference was observed in healthy adult
males after 14 days of Ramadan fasting. Randomized
controlled trials with longterm follow-up periods are
needed to see the impact of intermittent fasting on
overall fitness and the time of onset of any
cardiovascular or metabolic disease in healthy
individuals. Carefully designed studies may involve
individuals with cardiovascular risk factors or diabetes
mellitus to explore the effects of intermittent fasting on
cardiovascular fitness.
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