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Research Paper:
The Effects of Ramadan Fasting on Metabolic Syndrome 
and Body Composition in Male Students

Background: Diabetes and cardiovascular disease, as the two major consequences of metabolic 
syndrome, can lead to some complications, like fatty liver disease. The current study aimed to 
evaluate the effects of Ramadan fasting on metabolic syndrome and body composition in fasting 
and non-fasting male students.

Methods: This was an outcome research with a quasi-experimental design. A total of 29 male 
students were selected by convenience sampling method. Those who intended to fast were placed 
in one group (n=15) and other students in the non-fasting group (n=14). The serum levels of 
biochemical and hematological factors and atherogenic indexes were measured three days before 
the fasting month and after Ramadan. The obtained data were analyzed by repeated-measures 
Analysis of Variance (ANOVA) using SPSS. The significance level was set at P≤0.05.

Results: The present study results suggested that weight (79.96±5.32 vs. 79.16±5.43 kg; 
P=0.001), body mass index (25.03±2.33 vs. 24.78±2.36 kg/m2; P=0.001), waist circumference 
(104.86±4.18 vs. 101.86±5.28 cm; P=0.001), hip circumference (96.33±6.58 vs. 95.42±6.14 
cm; P=0.002), waist to hip ratio (1.09±0.06 vs. 1.07±0.07 cm; P=0.008), fasting blood glucose 
(86.46±4.74 vs. 79.93±7.54 mg/dL; P= 0.002), insulin (12.95±6.96 vs. 9.65±4.57 mg/dL; 
P=0.03), insulin resistance (49.74±2.70 vs. 33.89±1.49; P=0.001), and Triglyceride (TG) levels 
(75.00±15.15 vs. 67.93±16.26 mg/dL; P=0.03 ) have decreased significantly at the end of fasting 
period. The HDL-C levels (38.66±4.09 vs. 42.46±5.19 mg/dL; P= 0.004) significantly increased 
in the fasting group.

Conclusion: According to the obtained data, fasting led to some alternations in body composition 
and serum insulin, fasting blood glucose, and lipid profile. Therefore, to benefit from this holy 
month, it is crucial for male nursing students to include nutrients in their diet during Ramadan.
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1. Introduction

iabetes and cardiovascular disease 
are among the major consequences of 
metabolic syndrome; it could lead to 
other complications, such as fatty liver 
disease, polycystic ovary syndrome, 
and chronic kidney failure (Valantine 

et al. 2001; Zimmet, Shaw, & Alberti 2003). Metabolic 
syndrome has been characterized by central obesity [de-
fined as waist circumference (WC) >102 cm (men) or 
>88 cm (women)], and elevated fasting plasma glucose 
concentration (>100 mg/dL), hypertension (>130/85 
mmHg), high blood LDL cholesterol, low HDL cho-
lesterol [HDL-C; <40 mg/dL (men) or <50 mg/dL 
(women)] (Al-barha & Aljaloud 2019). The prevalence 
of metabolic syndrome has been reported based on dif-
ferent definitions, ranging 7%-58%. 

The prevalence of metabolic syndrome varies across 
communities and studies due to differences in race and 
multiple definitions for this syndrome (Alizade & Azad-
bakht 2017). The prevalence of this syndrome has been 
increased in the United States, affecting 23.7% and 9.2% 
of the US adult and adolescent populations, respectively 

(Tan et al. 2004). The metabolic syndrome is treated 
based on its components; hypertension, dyslipidemia, 
and obesity. Therefore, it can be reached through life-
style modification, fostering a healthy diet, and regular 
physical activity to lose weight (Chan et al. 2019).

Fasting and caloric restriction diets, physical activity 
and exercise, the lack of a family history of metabolic 
syndrome, and continuity of these measures may help 
to prevent and treat metabolic syndrome (Ebrahimi et al. 
2016; Attarzadeh Hosseini & Hejazi 2013).

Fasting is a practice for one of the lunar months, called 
Ramadan. Moreover, since the lunar year has 11 days 
less than the solar year, this month is rotating throughout 
the solar year; therefore, we experience different hours 
of fasting in different seasons (11-17 hours). This holy 
month, with its unique features, has changed people’s 
lifestyles, such as the volume of water and food con-
sumption, meal reduction, daily physical activity, and 
sleep cycle (Attarzadeh Hosseini et al. 2013).

Evidence indicates that fasting during Ramadan 
causes alternations in body composition and insulin 
resistance indices (Mushtaq et al. 2018; Saada et al. 
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● Adventitious factors, such as increased body fat and physical inactivity, could exacerbate insulin resistance and 
metabolic syndrome.

● Weight reduction could be optimally achieved with a multimodality approach by adapting to a healthy lifestyle 
through diet modification and physical activity. 

● Fasting during the month of Ramadan enables modifications in body composition; most of the investigated body 
composition parameters returned to the normal weight level.

● Beneficial changes occur in HDL and LDL levels during Ramadan fasting; fasting could also lead to a reduction of 
central obesity, waist circumference, and waist to hip ratio. 

Plain Language Summary 

Ramadan fasting is part of the lunar calendar. Since the lunar year is 11 days shorter than the solar year, this month is 
rotating throughout the solar year with different hours of fasting (11-17 hours) in various seasons. The most critical lunar 
month for Muslims in the world is Ramadan, with restrictions, such as smoking, drinking liquids, and eating from morn-
ing prayer to evening prayer. This study evaluated the effects of Ramadan fasting on metabolic syndrome and body com-
position in fasting and non-fasting male students. The collected results indicated that weight, body mass index, waist 
circumference, hip circumference, waist to hip ratio, fasting blood glucose, insulin, insulin resistance, and triglyceride 
levels have decreased at the end of the fasting period. The high-density lipoprotein cholesterol increased in the fasting 
group. Therefore, to benefit from this holy month, male students need to include nutrients in their diet during Ramadan.
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2010); however, there are conflicting results regard-
ing the effect of fasting on variables, such as insulin 
resistance, blood lipid levels, and fasting blood glucose 
(Kamble & Hiremath, 2018; Mushtaq et al. 2018; Shari-
atpanahi et al 2008). Kamble & Hiremath (2018) exam-
ined the effect of fasting on 30 healthy volunteers. They 
found that fasting significantly decreased bodyweight, 
Body Mass Index (BMI), and low-density lipoprotein. 
Moreover, fasting significantly increased high-density 
lipoprotein, while there was no significant change in 
glucose, insulin, and insulin resistance levels (Kamble 
& Hiremath, 2018). Mushtaq et al. (2018) explored the 
effects of Ramadan fasting on serum glucose and insu-
lin levels in 55 obese and overweight Muslim men and 
women aged 20-40 years. They concluded that body 
weight, BMI, fasting glucose, and insulin significantly 
decreased in both groups.

Furthermore, a significant increase was observed in 
insulin sensitivity in both study groups (Mushtaq et al. 
2018). Shariatpanahi et al. argued that systolic and dia-
stolic blood pressure, waist circumference, weight, BMI, 
and plasma glucose were significantly reduced following 
fasting in Ramadan month. They investigated some insu-
lin resistance indices and metabolic syndrome symptoms 
in middle-aged men. The relevant results indicated that 
the insulin resistance index decreased, but the decrease 
rate was not statistically significant (Shariatpanahi et al. 
2008). Gnanou et al. have reported that Ramadan fasting 
results in a significant decrease in BMI, plasma glucose, 
insulin, and adiponectin (Gnanou et al. 2015). 

In general, some people are genetically susceptible 
to insulin resistance. Adventitious factors, such as in-
creased body fat and physical inactivity, can exacer-
bate insulin resistance and metabolic syndrome. The 
biological mechanisms at the molecular level, insulin 
resistance, and metabolic risk factors are not well under-
stood and appear to be complicated. Therefore, consid-
ering the importance of fasting in Ramadan, comparing 
the effect of one-month fasting on the insulin resistance 
indices and body composition of fasting and non-fasting 
inactive men could produce essential results. Addition-
ally, exploring fasting in Ramadan could provide a better 
understanding of the physiological conditions of male 
students. Therefore, the present study aimed to compare 
the effect of a fasting period on metabolic syndrome and 
body composition among inactive male students.

2. Materials and Methods 

This was an outcome quasi-experimental research with 
a Pre-test-Post-test and a control group design. It was 

conducted on two experimental and control groups (in-
active male students) during Ramadan (May and June). 
The statistical population of this study was inactive male 
students from Montazeri Technical College of Mashhad 
(Mean±SD age: 21.20±1.69 y; BMI: 25.03±2.11 kg/m2) 
who were selected by convenience sampling method. 

During the first research stage, all participants were in-
troduced to the nature and manner of cooperation of the 
research. The health status and physical questionnaire 
data were obtained from 29 volunteers to ensure their 
health. After analyzing the questionnaires, all 29 students 
were selected for participation in the study. To observe 
ethical considerations, while familiarizing the subjects 
with the research stages, such as laboratory evaluations, 
they were informed that their data would remain confi-
dential. They could also be excluded from the study if 
desired. Inclusion criteria included good health status of 
the study participants based on the Health Questionnaire 
(Shephard 1991), no use of nutritional supplements, no 
gastrointestinal diseases, diabetes and kidney stones, no 
medication use, no smoking, and no participation in any 
exercise program (at least 2 months before participating 
in the study). Subjects voluntarily participated in the re-
search and signed a consent form based on the condi-
tions of the study. 

The students who intended to fast were placed in one 
group (n=15) and others in the non-fasting group (n=14).
The following Equation 1 was used to determine the 
sample size:

Equation 1.
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To assess body composition, the height of each per-
son was measured by a stadiometer (SECA-Germany) 
with a sensitivity of 0.1 cm. Their weight was calculated 
by a German digital scale. The study participants’ BMI 
was measured by height and weight values as follows: 
weight (kg)/height (m2).

For measuring the participants’ waist, we used a mea-
suring tape (MABIS/Japan). To calculate the waist-to-
hip ratio of the study subjects, the researcher measured 
their waist circumference at the lowest point (between 
the lower end of the chest and the navel) to around the 
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hips (at the widest point, on the buttocks) in centimeters. 
Eventually, we divided the Waist-to-Hip Ratio (WHR).

The study subjects were allowed to enter the study af-
ter cardiovascular examination, blood pressure measure-
ment, and electrocardiogram recording by a specialist 
physician. Blood pressure of each subject was calculated 
by a machine (MaximedExipres TD-3018); then, it and 
converted to mean blood pressure using the formula of 
mean arterial blood pressure (Equation 2).

Equation 2. Mean blood pressure – (2×Diastolic blood 
pressure+Systolic blood pressure)/3

After 10-12 hours of fasting, the study subjects were 
taken to Dr. Majid Sezvar’s laboratory in Mashhad City, 
Iran, between 3:00 PM and 4:00 PM. Blood samples 
were used to measure the fasting serum glucose by glu-
cose oxidase method, using the Beckman (Beckman In-
struments, Irvine, CA) glucose analyzer. Furthermore, 
insulin content was measured by the Radioimmunoas-
say (RIA) method by the Immuno Nucleo (Stillwater, 
MN) kit. The insulin resistance index was also calculated 
using the HOMA-IR equation (Sâmpelean et al. 2009) 
(Equation 3). 

Equation 3. Insulin resistance=serum insulin (microunit/
dL)×plasma glucose (mmol/L)/22.5 

Serum glucose and triglycerides concentration were 
determined by Man kits. The enzymatic technique was 
implemented to measure high- and low-density lipopro-
tein by Pishtaz Teb kit (Tehran, Iran). All dependent vari-
ables of this study, ‘’the indicators of insulin resistance 
and body composition’’ were collected in two stages: 1) 
three days before Ramadan and at the end of Ramadan 
in the same condition. 

The obtained data were analyzed in SPSS. The col-
lected data were presented as Mean±SD. After making 
sure that the distribution of data was normal by Shapiro-
Wilks test, the homogeneity of variance was established 
by Levene’s test. A repeated-measures Analysis of Vari-

ance (ANOVA) was used to evaluate the relevant data. 
Statistical significance was set at P<0.05.

3. Results

The characteristics of fasting and non-fasting subjects 
are presented in Table 1. All volunteers were healthy, and 
they were not taking any regular medications. Besides, 
they reported no cardiac, renal, metabolic, and respira-
tory diseases. The variations of body composition are 
listed in Table 2. The study participants’ weight, BMI, 
waist, hip, and WHR values were significantly reduced 
after Ramadan fasting (P<0.05).

Results of the effect of Ramadan fasting on serum 
insulin resistance and lipid profile are demonstrated in 
Table 3. A significant reduction of serum FBS, insulin, 
insulin resistance, and TG levels were observed after 
Ramadan fasting, compared to that of before Ramadan 
in the fasting group. A significant increase in HDL–C 
was observed in the fasting group (P=0.004). No signifi-
cant changes were observed in systolic blood pressure 
and diastolic blood pressure in both research groups. 
Variation in variance between groups, such as weight, 
BMI, waist, hip, WHR, FBS, insulin, insulin resistance, 
diastolic blood pressure, TG, and HDL-C levels was not 
significant (P>0.05).

4. Discussion

The present study aimed to compare the effect of one 
month of fasting on metabolic syndrome and body 
composition indicators between fasting and non-fasting 
students. According to the present study data, fasting 
significantly decreased weight, BMI, waist circumfer-
ence, hip circumference, and waist to hip ratio. These 
findings are consistent with those of Sezen et al. and Me-
mari and colleagues (Memari et al. 2011; Sezen et al. 
2016). However, it was inconsistent with the findings of 
Al-barha et al. and Güvenç (Al-barha & Aljaloud 2019; 
Güvenç 2011). Sezen et al. examined the effect of Ra-
madan fasting on body composition indices in 100 in-
dividuals. They found that BMI, waist to hip ratio, body 
water content, body fat percentage, and the percentage of 

Table 1. The characteristic of the study participants

Mean±SD
Groups/Variations

BMI (kg/m2)Weight (kg)Height (cm)Age (y)

25.3±2.3379.96±5.32179.00±6.3020.40±0.63Fasting

25.03±1.9479.45±5.05178.28±4.3322.07±2.05Non-fasting

0.900.92--P
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subcutaneous fat mass significantly decreased in the sub-
jects (Sezen et al. 2016). Memari et al. argued that body 
weight and BMI significantly reduced in the second 
week of Ramadan, i.e., induced by the effect of Rama-
dan fasting on the body composition and physical func-
tion of 15- to 27-year-old female athletes. Calorie intake 
decreased significantly in the third week, compared to 
the first week of fasting. The study participants’ agil-
ity record improved, but no significant change was ob-
served in vertical jump and balance (Memari et al. 2011). 

Al-Barha et al. evaluated the effect of one-month fasting 
on 44 students aged 27 years with metabolic syndrome 
symptoms. The authors reported no significant changes 
in any composition factors, such as weight, BMI, waist 
circumference, as well as the percentages of body fat 
and total body water at the end of the period; only low-
density lipoprotein levels significantly decreased in the 
studied subjects (Al-barha & Aljaloud 2019). Güvenç 
investigated the effects of fasting on body composi-
tion, aerobic and lactate factors, and the heart rate of 

Table 3. The levels of metabolic syndrome indices measured before and after Ramadan fasting in the study subjects

P**FP*
Mean±SD

GroupsVariables
Post-testPre-test

0.393.23
0.002‡79.93±7.5486.46±4.74Fasting 

FBS (mg/dL)
0.23982.07±5.6385.14±8.42Non-fasting 

0.802.98
0.03‡9.65±4.5712.95±6.96Fasting 

Insulin (IU)
0.9010.02±3.1910.09±3.00Non-fasting 

0.591.75
0.001‡33.89±1.4949.74±2.70Fasting 

HOMA-IR
0.5536.55±1.1338.20±1.16Non-fasting 

0.001‡11.93
0.27114.06±8.88114.46±7.98Fasting 

Systolic blood 
pressure (mmg) 0.59122.00±4.33121.57±4.41Non-fasting 

0.773.45
0.5585.73±3.0886.20±3.09Fasting Diastolic blood 

pressure (mmg) 0.7786.14±.3486.00±3.21Non-fasting 

0.560.08
0.03‡67.93±16.2675.00±15.15Fasting 

TG (mg/dL)
0.4471.35±15.0168.85±17.27Non-fasting 

0.1021.54
0.004‡42.46±5.1938.66±4.09Fasting 

HDL-C (mg/dL)
0.5746.35±7.0947.21±8.03Non-fasting 

* Paired Samples t-test; ‡ The mean difference was significant at the 0.05 level; ** P of between-group comparison

Table 2. Within- and between-group changes in body composition among the study subjects 

Variables Groups
Mean±SD*

P* F P**
Post-test Pre-test

Weight (Kg)
Fasting 79.96±5.32 79.16±5.43 0.001†

0.003 0.99
Non-fasting 79.45±5.05 79.17±5.56 0.24

BMI (Kg/m2)
Fasting 25.03±2.33 24.78±2.36 0.001†

0.16 0.84
Non-fasting 25.03±1.94 24.94±2.05 0.23

Waist (cm)
Fasting 104.86±4.18 101.86±5.28 0.001†

0.164 0.14
Non-fasting 105.00±4.89 104.71±4.93 0.59

Hip (cm)
Fasting 96.33±6.58 95.42±6.14 0.002†

0.657 0.40
Non-fasting 97.42±4.27 97.14±4.58 0.52

WHR (cm)
Fasting 1.09±0.06 1.07±0.07 0.008†

0.012 0.72
Non-fasting 1.08±0.76 1.08±0.07 0.97

† A significant level of P<0.05; * P of within-group comparison; ** P of between-group comparison
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17-year-old footballers. They concluded that BMI, body 
fat percentage, free fat mass, sleep duration, and daily 
energy intake demonstrated no significant changes (Gü-
venç 2011). However, lactate and heart rate decreased 
significantly, and anaerobic power and lactate thresholds 
improved in the research samples. 

The differences in the research data could be attributed to 
metabolic changes induced by differences in dietary hab-
its, type of consumed food, activity level, climate, as well 
as a decrease in participants’ resting metabolic process 
dehydration. Besides, major changes in hormone levels 
could be noted. In our study, Ramadan was in summer; 
thus, these results may not be similar to those of research 
conducted in an autumn Ramadan (due to differences in 
fasting time). Weight loss during Ramadan could be linked 
to a decrease in fluid and the depletion of glycogen-bonded 
water resources as well as a slight decrease in body tissue 
along with the usual degrees of hypohydration and cellular 
external volume concentration (Lessan & Ali 2019).

Furthermore, weight loss due to fasting is more significant 
in overweight people, compared to healthy-weight or under-
weight individuals (Fernando et al 2019). Such a reduction 
in energy intake is associated with a decrease in energy con-
sumption due to an inclined physical activity (Karaagaoglu 
& Yucecan 2000; Leiper & Molla 2003). Therefore, a part 
of the weight loss observed in the study participants might 
be due to dehydration. However, the occurrence of chronic 
dehydration throughout the month of Ramadan remains un-
clear (Leiper & Molla 2003; Roky et al 2004). 

This month’s negative balance of water and energy is 
inadequate to endanger fasting (Leiper & Molla 2003). 
As the number of meals decreases, body composition 
may change. Such alternation has been attributed to the 
role of dietary patterns on the body’s metabolic activity 
(Heilbronn et al 2005), increased release of fatty acids 
from adipose tissues, and increased gluconeogenesis 
(Syam et al 2016). Gluconeogenesis usually begins 4-6 
hours after the last meal and reaches its peak by deplet-
ing the glycogen stores of the liver. Additionally, glyco-
genic amino acids and fatty acids are used by lipolysis to 
supply the required energy. These factors contribute to 
weight loss and body fat mass reduction (even with an 
isocaloric diet or a deficient energy intake) (Azizi 2013). 

The current research results indicated that one-month 
fasting in the holy month of Ramadan significantly de-
creased glucose, insulin, insulin resistance, and triglyc-
eride levels in the fasting group. However, high-density 
lipoprotein levels significantly increased in this group at 
the end of the fasting period. These results are in line 

with those of Afandi and colleagues (Afandi et al. 2017). 
However, they are inconsistent with the findings of 
Asemi and associates (Asemi et al. 2015). Afandi et al. 
reported that fasting for a month resulted in a significant 
decrease in blood glucose levels (Afandi et al. 2017). 
Asemi et al. examined the effect of one month of fast-
ing on glucose levels, lipid profile, and oxidative stress 
in women; they found that fasting caused no significant 
changes in glucose, insulin, insulin resistance, and the 
entire lipid profile. 

One of the most significant advantages of fasting is re-
duced plasma glucose levels (Asemi et al. 2015). In long-
term starving, plasma glucose concentrations drop to 
their lowest levels and begin to rise again after one week 
of starving (Khan et al 2017). In the case of starving for 
more than three weeks, the glucose level will even rise 
higher. Under normal conditions, the glycogenolysis pro-
cess could maintain plasma glucose levels in the normal 
range; in longer starving, it could maintain plasma levels 
in the normal range for 2-10 days. Moreover, after this 
time, the body begins to break down stored fats, which 
can be among the key interfering factors when plasma 
glucose is decreased. In such conditions, the two insu-
lin and glucagon hormones vitally influence the body 
(Farshidfar et al 2006). The triglycerides in the blood-
stream are hydrolyzed by lipoproteins and lipases in the 
capillary endothelium of the muscles, and they release 
fatty acids. These released fatty acids are not directly 
absorbed in the lipolytic process (Halpern 2012). More-
over, fat metabolism could be influenced by factors, such 
as increased lipid oxidation to carbohydrates, increased 
use of intramuscular triglycerides, and decreased muscle 
glycogen (Singh et al. 2009). 

The limitations of our study included a variety of diets 
fostered by the study participants, different adaptation 
responses to fasting and individual differences, a small 
sample size, and fasting time differences during Ramadan.

The obtained data indicated that weight, BMI, waist 
circumference, hip circumference, waist to hip ratio, 
fasting blood glucose, insulin, insulin resistance, and 
triglyceride levels have decreased at the end of the fast-
ing period. The high-density lipoprotein cholesterol in-
creased in the fasting group. Therefore, to benefit from 
this holy month, male nursing students need to include 
nutrients in their diet during Ramadan.
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