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A B S T R A C T

Background: Ramadan is the fasting month among Muslims and the change in eating 
and sleep pattern can cause changes in human health.
Objectives: This study was carried out to determine the effect of fasting in Ramadan on 
the anthropometric parameters and blood pressure level.
Patients and Methods: This is a semi-experimental study conducted as before and after 
design on 93 staff of Shiraz University of Medical Sciences in 2014. The participants 
were selected through convenience sampling method. All the subjects were assessed for 
anthropometry parameters and blood pressure levels in two sections, before and after 
Ramadan. Data were presented as mean (SD) or number (%) for continuous or discrete 
variables, respectively. The data were analyzed via paired and independent t-test or 
Chi-square test. All the analyses were performed using the statistical Package for Social 
Sciences, version 17.0 (SPSS Inc., Chicago, IL, USA). P value less than 5% was considered 
significant.
Results: All the subjects completed the study. In this study, 93 subjects with an age range 
of 25 - 57 years and mean of age 37.2 ± 7.9 years participated. Among them, 49 cases 
(52.7%) were men. All the anthropometric parameters and blood pressure showed a 
significant difference; BMI: (26.1 ± 3.3 vs. 25.7 ± 3.2, P < 0.001), waist circumference: 
(89.1 ± 11.1 vs. 87.5 ± 11.1, P < 0.001), hip circumference: (101.4 ± 8.6 vs. 100.1 ± 8.5, P < 
0.001), systolic blood pressure (101.7 ± 12.9 vs. 99.4 ± 12.7, P = 0.041), and diastolic blood 
pressure (72.3 ± 4.9 vs. 70.9 ± 5.3, P = 0.041). In addition, decrease in body mass index (P 
= 0.042) and weight (P = 0.03) were significantly greater in men.
Conclusions: The data revealed that Ramadan can reduce anthropometric parameters 
and blood pressure levels. It was found that reduction in BMI and HC in men was 
significantly greater than women.
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1. Background
Ramadan, the holy month in Islam, is the ninth lunar 

month of the Islamic calendar (1). In fact, it is the month 
of fasting in which the Muslims’ life habits and behavior 
change (2). These changes include sleep cycle, physical 
activity, rest and eating patterns (2). In Ramadan, the times 
of consumption of main meals are before dawn and just 
after sunset (3). Fasting is a duty for healthy adult Muslims 
but it is not obligatory for children, menstruating women, 

the sick, and travelers (4). The duration of daily fasting in 
Ramadan depends on two variables, geographical areas and 
seasons in which Ramadan occurs (5). hus, the length of 
fasting can differ from 12 to 19 hours a day (5).

The changes in eating habits and sleep pattern can cause 
changes in the human body health including physiological 
and psychological changes (6). As a result, in Ramadan 
we can study the effects of fasting on human body health, 
especially metabolic changes.

Although previous studies have shown the positive effect 
of Ramadan on the cardiovascular risk factor as lipid profile 
(7), blood glucose level (8-10), and decrease in body fat (11, 
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12), controversy is seen in different studies about the effect 
of Ramadan on body mass index (BMI) and blood pressure 
level (11, 13-21).

The factors that may play a role in the effects of Ramadan 
on human body can be physical activity, sleep pattern, 
smoking, duration of fasting, types of food consumption, 
sex, and educational level. As we observe, there is lack of 
information on these roles. In Ramadan, people experience 
a different lifestyle that most physicians recommend to 
their patients, especially as the first line treatment of 
many metabolic disorders like diabetes, hyperlipidemia 
and hypertension. In this month, people go on a special 
diet, quit smoking, change sleep habits and change their 
physical activity. As a result, this month can be a good time 
to evaluate the effect of changing lifestyle, specially diet, 
on parametric parameters.

2. Objectives
To find out the effect of Ramadan on anthropometric 

parameters and blood pressure level, we conducted this 
study on the healthy participants.

3. Patients and Methods
3.1. Subjects

This is a descriptive and pretest-posttest design study 
based on the data collected from the staff of Shiraz 
University of Medical Sciences. This study was done on 
93 healthy Muslims in Ramadan 2015; they were selected 
through connivance sampling. The sample size was 
calculated according to a formula. The inclusion criteria 
were individuals who were apparently health, were in a 
normal metabolic state, and were fasting during Ramadan. 
The exclusion criteria included consumption of medication 
and fasting fewer than 10 days. The study was done in 
accordance with the Declaration of Helsinki and approved 
by the local ethics committee. A written informed consent 
was given to all the studied individuals.

3.2. Data Collection
Subjects were visited on two separate occasions, before 

and after Ramadan. The data gathering form contained 
information on the demographic data, medical history, 
anthropometry parameters (weight loss, BMI, wrist 
circumference [WC], hip circumference [HC]), and 
systolic and diastolic blood pressure levels. Anthropometric 
parameters calculations and blood pressure measurements 
were performed using a calibrated scale, standardized 
procedures and by one trained nurse. The study was run 

in two stages: 1 - 5 days before Ramadan month and 1 - 3 
days after the end of Ramadan.

3.3. Definition
BMI-BMI was calculated as body weight (kg) divided by 

squared height in meters (m2). Body weight was measured 
using a calibrated electronic scale (Seca Instruments Ltd., 
Germany). Height measurement was taken to the nearest 
0.1  cm, using a portable stadiometer and without shoes, 
with the subject stretching to the maximum height and 
the head positioned in the Frankfort plane. Weight was 
measured by using Rassa weight scale with subjects 
removing shoes and in light clothing.

Waist circumference- Waist circumference was measured 
to the nearest 0.1  cm at the mid-point between the lower 
rib and the upper margin of the iliac crest in a horizontal 
plane by using a no stretching tape with an insertion buckle 
at one end.

Blood pressure- Blood pressure was measured by 
using aneroid sphygmomanometer. Prior to taking blood 
pressure readings, all subjects rested for 15 minutes in an 
air conditioned environment. And they did not smoke, did 
not have physical activity and did not drink tea or coffee 30 
minutes before measuring blood pressure. Measurements 
were taken 2 times, on the right arm using an appropriate 
cuff size with short intervals between readings, and the 
average of them was used for analysis.

3.4. Statistical Analysis
Data were analyzed using Statistical Package for the Social 

Sciences software version 18.0 (SPSS Inc. Chicago, IL). 
Qualitative data were expressed as number and percentage 
and analyzed using Chi-square test. Quantitative data were 
presented as mean ± standard deviation. First, we used With 
kolmogorov-smirnow test for checking normality and then 
pre- and post- Ramadan level of parameters was compared 
by Paired T-test. The independent samples Student T-test 
was used to comparing the two independent groups. A P 
value < 0.5 was considered statically significant.

4. Results
In this study, 93 subjects with an age range of 25 - 57 

years and mean age of 37.2 ± 7.9 years participated. Among 
them, 49 cases (52.7%) were men and 69 (74.2%) were 
married. Also most of the participants (61 cases, 65.6%) 
had Associate degree and Bachelor degree (Table 1).

Anthropometric parameters and blood pressure levels 
among the subjects during Ramadan were compared, 

Table 1. Some Demographic Variables among the Studied Group
Baseline Characters Mean/Number SD/Percentage
Age (year), Mean ± SD 37.2 7.9
Sex, n (%) Men 49 52.7%

Women 44 47.3%
Single 24 25.8%

Marital state, n (%) Married 69 74.2%
Education, n (%) Diploma and below 18 19.4%

M.A. and PhD degree 14 15.1%
A.D. and B.A. degree 61 65.6%

Abbreviations: A.D, associate degree; B.A, bachelor of art; M.A., master of art; PhD, doctor of philosophy
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as shown in Table 2. According to this Table, all of the 
anthropometric parameters evaluated in the current study 
showed a significant difference between before and after 
fasting (P < 0.001); BMI: (26.1 ± 3.3 vs. 25.7 ± 3.2, P < 
0.001), waist circumference: (89.1 ± 11.1 vs. 87.5 ± 11.1, P 
< 0.001), and hip circumference: (101.4 ± 8.6 vs. 100.1 ± 
8.5, P < 0.001).

In addition, the mean systolic and diastolic blood pressure 
levels also showed a significant difference; the mean 
systolic blood pressure was 101.7 ± 12.9 before Ramadan 
and then it changed to 99.4 ± 12.7 after this month (P = 
0.04). Mean diastolic blood pressure level also showed a 
significant difference from 72.3 ± 4.9 to 70.9 ± 5.3 from 
before  to after Ramadan, respectively (P = 0.04). Table 3 
compares the effect of Ramadan on the parameters between 
men and women. Decrease in BMI (P = 0.042) and weight 
(P = 0.03) had a significant difference between men and 
women. The mean difference of BMI was 0.5 + 0.5 in 
men compared with 0.3+0.4 in women. Mean difference 
weight also showed a significant difference in men (1.5 + 
1.4) compared to women (0.8 + 1.0).

The decrease of systolic blood pressure levels was 
slightly higher in men than women, but this decrease was 
not significant (P = 0.750). The decrease of diastolic blood 
pressure level was slightly higher in women than men; 
however, the mean difference was not also significant (P 
= 0.743). According to the results, no significant changes 
were observed in different educational levels and marital 
status (P > 0.05).

5. Discussion
Ramadan is a holy month in Islam when Muslims abstain 

from eating and drinking during the day. Changes in eating 
pattern in this month can cause some favorable changes. 
Some studies have shown the effect of Ramadan on lipid 
profile, blood sugar and other metabolic parameters (7-10). 
This study assessed the effect of fasting in Ramadan on 
anthropometric parameters and blood pressure levels.

There are lots of controversies in studies about the effect of 
Ramadan on BMI and weight loss parameters such as WC 

and HC. Similar to the result of the current study, several 
researches have reported a decrease in BMI (1, 2, 12). Some 
studies have shown no significant changes in BMI (22-24), 
while some others have revealed an increase in BMI after 
Ramadan (15, 18, 25). These controversies can be the result 
of the time of measuring these parameters (immediately 
after Ramadan or not).

Some theories were mentioned for the results of decreasing 
BMI in Ramadan. Bouhlel et al. (2006) related the decrease 
in BMI to dehydration as fasting people cannot drink fluid 
during fasting. They believed that dehydration could both 
decrease the body mass and fat mass (11). Another reason 
suggested for BMI decrease was increased utilization and 
consumption of the stored and accumulative body fat during 
fasting (20, 26). El Ati et al. also claimed that reduction in 
food intake caused a change in calorie consumption, so 
weight loss was seen (27).

Although in the present study weight loss, BMI, WC, HC 
significantly decreased in both genders, the decrease in 
BMI and HC was significantly higher in men. In the study 
by Fakhrzadeh, weight and BMI significantly decreased 
among men and waist circumference reduced in women 
(14). Another study reported greater weight loss during 
fasting in men (5). This difference between genders can 
be due to variations of sex hormones and gonadotropins 
during Ramadan. Some studies showed that the levels of sex 
hormones and gonadotropins such as LH, FSH, prolactin 
and testosterone had variations in healthy single men 
during Ramadan, similar to other hormones (15, 18, 28-31). 
Another reason that was mentioned for the higher decrease 
in the men’s BMI was the difference in the amount of 
activities. During Ramadan, men have their usual outdoor 
activities and work; on the other hand, most women are 
housekeeper and their activity is just limited to indoor, so 
women’s activity level is lower than men (5). This theory 
was supported by another study investigating the impact of 
one month fasting on weight, BMI, and body composition 
of active and non-active men (25). This study indicated 
that weight, BMI, and waist-to-hip ratio was significantly 
reduced more in the active groups (25).

Table 2. Comparison of the Physiologic and Anthropometric Indices before and after Fasting
Variables, Mean ± SD Before Fasting, n = 93 After Fasting, n = 93 P value
Weight 71.6 ± 12.4 70.4 ± 12.0 < 0.001
Body mass index 26.1 ± 3.3 25.7 ± 3.2 < 0.001
Waist circumference 89.1 ± 11.1 87.5 ± 11.1 < 0.001
Hip circumference 101.4 ± 8.6 100.1 ± 8.5 < 0.001
Systolic blood pressure 101.7 ± 12.9 99.4 ± 12.7 0.041
Diastolic blood pressure 72.3 ± 4.9 70.9 ± 5.3 0.041

Table 3. The Effect of Fasting on the Physiologic and Anthropometric Indices Based on Sex
Variables, Mean ± SD Mean Difference (Effect Size) P value

Men, n = 49 Women, n = 44
Weight 1.5 ± 1.4 0.8 ± 1.0 0.031
Waist circumference 1.6 ± 1.3 1.5 ± 1.9 0.950
Hip circumference 1.7 ± 1.7 1.1 ± 2.0 0.160
Body mass index 0.5 ± 0.5 0.3 ± 0.4 0.042
Systolic blood pressure 2.6 ± 11.6 1.9 ± 7.7 0.750
Diastolic blood pressure 1.1 ± 6.4 1.5 ± 5.2 0.743
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A study which was conducted on the effects of Ramadan 
on blood pressure levels revealed a significant decrease 
in systolic blood pressure, but no significant change in 
diastolic blood pressure was found (17). Some studies on 
the effects of Ramadan and fasting have demonstrated 
a decrease in both systolic and diastolic blood pressure 
(32-34). On the other hand, some studies have shown no 
change in blood pressure levels during Ramadan (14, 16, 
19). Trepanowski JF conducted a study in the U.S. in 2010 
and indicated a decrease in systolic and diastolic blood 
pressure among fasting Muslims (34). Janghorbani also 
reported that systolic and diastolic blood pressure had 
significantly reduced at the end of Ramadan compared to 
the beginning of the month (33). Similar to the results of 
these studies, our study demonstrated a significant decrease 
in both systolic and diastolic blood pressure levels after 
Ramadan. The reason for reduction of blood pressure 
during Ramadan can be reduction of weight during this 
month (32, 35, 36). Various researches have demonstrated 
that BMI and systolic and diastolic blood pressure were 
associated with each other (32, 37, 38). Also, Reisin et al. 
indicated that reduction of weight is related to a decrease 
in blood pressure (39). Another reason for decreased blood 
pressure during Ramadan is perhaps catecholamine release 
inhibition during hunger (40). Another reason mentioned as 
the result of change in the blood pressure was change in the 
sleep pattern. Sleeping in the middle of the day (siesta) was 
proved to make a change in blood pressure (40). Changing 
the time of medication consumption and avoiding salty 
diet due to reduction of thirst during fasting period were 
the other reasons that may contribute to reduction in blood 
pressure (40).

5.1. Limitations
Failure to control the potential confounders, such as 

physical activity, sleep duration, fasting duration, eating 
habits, and smoking, accounts for the controversies between 
different studies. Future studies must consider these factors. 
Also, the time of measuring the anthropometric parameter 
is important and it must be reported in future studies.

5.2. Conclusion
Our study revealed that fasting during Ramadan can 

improve physical health and reduce the anthropometric 
parameters. Also, we observed a significant reduction 
in systolic and diastolic blood pressure after fasting. 
Reduction in BMI and HC is higher in men than women. 
Therefore, further studies are recommended to manage 
other confounders and related factors.

5.3. Compliance with Ethical Standards
5.3.1. Ethical Approval

All procedures performed in studies involving human 
participants were in accordance with the ethical standards 
of the institutional and national research committee and 
with the 1964 Helsinki declaration and its later amendments 
or comparable ethical standards.

5.3.2. Informed Consent
Informed consent was obtained from all individual 

participants included in the study.
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