
amadan is the ninth month on the Islamic
calendar and the month when Muslims must

refrain from eating and drinking from dawn (sahur)
to sunset (ifthar).1 The month of Ramadan contains
29-30 days and varies by geographical location and
season. Depending upon these factors, the length of
the fast may vary from 12-19 hours a day. During
the one-month of fasting, Muslims consume 2 meals
in a day. A large meal at ifthar and a light meal at
sahur is more common. Many physiological and
psychological changes are observed during
Ramadan probably due to the changes in eating
pattern and frequency and also sleep pattern. Studies
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ABSTRACT

pertaining to Ramadan fasting have been carried out
mostly in males.2,3 However, few studies have been
reported on pregnant and lactating women.4,5

Ramadan has reported a reduction in food intake, a
decrease or increase in body weight and fat
percentage, a decrease in resting metabolism and an
increase in creatine, plasma albumin, hematocrit and
urea levels.1,6 Pregnancy, breast-feeding, traveling,
menstruating are some conditions in which fasting is
not obligatory in Islam. However, a pregnant
woman who is in good health, capable of fasting
and does not feel any worry about herself or to her
fetus is required to fast like any ordinary women.
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Objectives: To determine the effects of Ramadan
fasting on dietary intakes, nutritional status and
biochemical parameters of Turkish pregnant women.

Methods:  We carried out this study at Dr. Zekai Tahir
Burak Women’s Health Care and Research Hospital,
Ankara, Turkey from October 15th to November 13th
2004.  Forty-nine fasting group and 49 non-fasting group
(control group) voluntarily enrolled for the study.  We
analyzed the blood biochemical parameters of pregnant
women and obtained the dietary intakes from the groups.

Results: Compared to the control group, weight gain and
energy intake (p<0.05 for second and third trimesters)
was less in the fasting group. The percentage of protein
(p<0.05 for first and second trimesters) and
carbohydrates (p<0.05 for all trimesters) from total
energy was higher in the fasting group than in the control

group. We noticed a slight increase in the fasting blood
glucose, serum total cholesterol high-density
lipoprotein-cholesterol and triglycerides (p<0.05 for first
trimester) concentrations in the fasting group during
Ramadan. However, we found decreased levels in the
plasma urea, total cholesterol, triglycerides, low-density
lipoprotein-cholesterol and total protein and albumin
levels of the fasting group in comparison with the control
group. Dietary mineral and vitamin intakes were lower
than the recommended daily allowance, except vitamin A
and vitamin C in both groups.

Conclusion: Based on the results of the present study,
Ramadan fasting had no significant adverse effect on the
health of pregnant women.
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(VLDL-C) was calculated by dividing triglycerides by
5 (TG/5). Low-density-lipoprotein cholesterol
(LDL-C) was calculated by using the Friedewald
equation:11 LDL-C = (TC - HDL-C)-TG/5. We
obtained the food intake by 24-hour records from
fasting and the control group on day one, 2, 29 and
30 of Ramadan. The energy and nutrient intakes
during Ramadan were the mean values of these 4
days. We estimated the volumes and portion sizes
with 2-dimensional food models and with a portion
size picture booklet of 120 photographs of foods,
each with 3-5 different portion sizes. Three
experienced dietitians assisted with the dietary
recall and reviewed all questionnaires with the
subjects probing for inaccurate and omitted
responses.  The average energy, total fat, protein,
carbohydrates, thiamin, vitamin B12, folates,
vitamin A, vitamin C, niacin, riboflavin, calcium,
iron, zinc and phosphorus content for each
individual’s diet were analyzed using food
composition tables.12   We compared the energy and
nutrient intakes of these participants to the
recommendation dietary allowances (RDAs).13

We analyzed the data using the Statistical
Packages for Social Sciences (SPSS) for Windows
version 11.0. The results have been expressed as
mean and standard deviation (x ± SD). Independent
samples t- test was used to ascertain the significance
of differences between mean values of 2 groups
(fasting and control) and confirmed using the Mann-
Whitney U test for non-parametric distribution.
Also, Wilcoxon test was used to ascertain
differences between blood parameter mean values
between day one and day 30 of fasting group.
Values were considered to be significantly different
if p<0.05. 

Results. There were no significant differences
between the 2 groups in terms of age, education and
parity. The current (first day of Ramadan) mean
BMI of fasting and control group was similar in all
trimesters. The mean body weight changes during
Ramadan were lower in the fasting group than
control group as shown in Table 1.

Table 2 shows that total energy intake of fasting
pregnant women was less than the control group.
Especially pregnant women in the second and third
trimester had high-energy restriction (p<0.05). The
percentage of protein and carbohydrate from total
energy (TE) was higher in the fasting group than
control group. However, saturated, polyunsaturated
fatty acids and fiber intake was significantly lower
than the control group.

The mean dietary mineral and vitamin intake was
less than the RDA in both groups. But, in fasting
group deficiency was more than the control group.
Only vitamin A and vitamin C intake was higher
than the RDA (Table 3). Analyses of blood
biochemical parameters of the pregnant women

We conducted this study to determine the dietary
intakes, nutritional status and blood biochemical
parameters of Turkish pregnant women during
Ramadan.

Methods. We conducted this study in Dr.
Zekai Tahir Burak Women’s Health Care and
Research Hospital, Ankara, Turkey. The population
consisted of 49 pregnant women (12 in the first
trimester, 29 in the second trimester, 8 in the third
trimester [fasting group]) who fasted during
Ramadan (one month) and 49 pregnant women (12
in the first trimester, 30 in the second trimester, 7 in
the third trimester [control group]) who did not fast.
By antenatal care, they were all free from any
chronic or acute somatic or psychiatric problems.
We explained the study to the subjects, and we
obtained a written consent.  After the approval of
the protocol by the Local Ethics Committee, we
conducted the physical examination, weight
measurement and collected a blood sample for
biochemical parameters.  We measured the height
and weight (using a digital or balance beam scale)
on the first and 30th days of Ramadan.
Prepregnancy weight was self-reported.
Prepregnancy and current body mass index (BMI)
was calculated by weight (kg)/height (m2). The
groups were similar in term of age and
prepregnancy BMI. The study was conducted from
October 15th to November 13th, 2004. Average
duration of the fast was approximately 12 hours and
maximum ambient temperature ranged from 18-
200C.  Fasting venous blood samples were taken on
day one and 30 of Ramadan in the fasting group and
only on day 30 of Ramadan in the control group.
We collected the venous blood samples 8 hours
after sahur into ethylene-diaminetetraacetic acid-
containing tubes and stored at -180C until
subsequent analysis in Dr. Zekai Tahir Burak
Women’s Health Care and Research Hospital
Laboratory, which meets the criteria of the central
standard laboratory of the Ministry of Health in
Turkey. We analyzed the blood sample for urea7 and
glucose8 by a Hitachi Moduler P800 automated
clinical chemistry analyzers (Roche reactives were
used). Pregnant women who were under 20 years
old and who had twin pregnancies or fetal
anomalies were excluded from the study. 

Total cholesterol (TC) and high-density-
lipoprotein cholesterol (HDL-C) were measured by
an enzymatic colorimetric method by using
cholesterol esterase, cholesterol oxidase, peroxidase
and a chromogenic reaction with 4-aminophenazone
(CHOD-PAP) on a spectrophotometer.9 Plasma
triglyceride (TG) concentrations were determined
by an enzymatic colorimetric method by using
lipoprotein lipase glycerokinase, glycerophosphate
oxidase and the 4-aminophenazone, 4-chloro-
phenol.10 Very-low-density lipoprotein cholesterol
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Table 1  - Demographic characteristics of pregnant women.

Characteristics

Age (years)
Education (years)
Parity
BMI (kg/m2)

Weight changes (kg) 
during Ramadan

1st trimester
(n=12)

25.2 ± 4.76
5.2 ± 3.32
1.9 ± 0.60

25.9 ± 6.45  
(19.5 - 39.8)*

1.5 ± 1.38
 (0 - 3.0)*

2nd trimester
(n=29)

25.1 ± 4.95
  6.5 ± 2.14
  1.5 ± 0.61
26.5 ± 2.81

(21.7 - 32.9)*

  2.2 ± 1.89
(-2.0 - 5.0)* 

3rd trimester
(n=8)

22.6 ± 4.20
 6.8 ± 2.19
 1.3 ± 0.57
29.1 ± 4.27 

(25.6 - 35.4)*
2.5 ± 0.71

(2.0 - 3.0)* 

1st trimester
(n=12)

26.1 ± 2.71
  5.6 ± 4.01
  1.8 ± 0.58
26.3 ± 3.38

 21.4 - 32.1)*

  3.2 ± 1.98
(1.0 - 6.0)*

*minimum - maximum values, BMI - body mass index

2nd trimester
(n=30)

24.9 ± 2.80
  6.4 ± 2.11
  1.6 ± 0.52
27.7 ± 2.78

(23.1 - 32.4)*

 4.1 ± 2.53
(0.9-12.2)*

3rd trimester
(n=7)

23.8 ± 2.79
  6.4 ± 2.19
  1.5 ± 0.32
29.2 ± 3.41

(24.1 - 32.4)*

  4.8 ± 2.39
(1.1 - 7.0)*

Fasting  group (n=49) Control  group (n=49)

Table 2  - The energy and nutrient intakes of pregnant women (means ± SD).

Nutrients

Energy (kcal)

Protein (% TE)

Fat (% TE)
  Saturated (% TE)
  Polyunsaturated (% TE)
  Monounsaturated (% TE)

Carbohydrates (% TE)

Fiber (g)

1st trimester
(n=12)

 1414 ± 555
    

      22.7 ± 9.60a

    
      26.6 ± 6.33b

       8.3 ± 3.86c

        6.1 ± 5.43d 
   10.1 ± 5.59

     
      60.5 ± 7.79e 

      
        4.3 ± 2.12f  

2nd trimester
(n=29)

1207 ± 664g

   
    21.2 ± 10.54h

 
  30.5 ± 4.82i

  10.9 ± 9.26 
   7.3 ± 4.85

   16.6 ± 14.07
 

 56.4 ± 5.81i

    
     4.1 ± 2.58 j 

3rd trimester
(n=8)

   749 ± 505k

 15.5 ± 8.34

   25.7 ± 7.88l

    7.8 ± 5.56
  10.4 ± 5.84
  17.1 ± 17.4

     62.6 ± 9.29m

      2.4 ± 1.28n

1st trimester
(n=12)

 1609 ± 538

    11.5 ± 1.68a

    37.2 ± 5.32b

     12.1 ± 3.43c 
    11.2 ± 3.98d

  11.9 ± 2.97

    51.6 ± 4.98e

    17.3±7.27f

 % TE -  percentage of total energy 
Values shown with same letters in the same horizontal column are significantly different (p<0.05)

2nd trimester
(n=30)

1788 ± 593g

  
13.2 ± 2.73h

   36.9 ±  6.84ı

 12.2 ± 3.26
   9.6 ± 4.58
  12.5 ± 3.43 

  49.9 ± 7.29i

  18.9 ± 6.17j

3rd trimester
(n=7)

1955 ± 677k

 12.4 ± 2.99

  37.6 ± 7.18l

 12.5 ± 4.46
   9.1 ± 2.76
 13.7 ± 4.40

   50.3 ± 9.19m

  17.7 ± 5.27n

Fasting  group (n=49) Control  group (n=49)

Table 3 - Percentage of Recommended Daily Allowance met by mean nutrient intakes of pregnant women.

Nutrients

Calcium (mg) 
Iron (mg) 
Zinc (mg) 
Phosphorus (mg) 
Vitamin A (mcg RE) 
Thiamin (mg) 
Riboflavin (mg) 
Niacin (mg) 
Vitamin C (mg) 
Folic Acid (mcg) 
Vitamin B12 (mcg)

1st trimester
(n=12)

   47.5
   36.6
   53.6

96
 191.6
   57.1
   64.3
   54.4
 118.8
   17.7
   57.7

2nd trimester
(n=29)

  39.5
  37.4
  42.7
  91.7
238.1

50
   57.1
   48.3
 135.2
  17.2
  65.4

3rd trimester
(n=8)

26
   28.5
   41.8

87
174.9

50
   42.8
   36.6

60
17.2
34.6

1st trimester
(n=12)

  56.8
  46.3
  65.5
143.7
235.1
  85.7
  71.4
  52.2
111.8
  28.8
  53.8

2nd trimester
(n=30)

  56.6
  43.7
  55.5
119.6
230.5
  71.4
  71.4
  50.1
134.1
  23.8
  53.8

3rd trimester
(n=7)

  49.9
  39.2
  62.7
147.7
132.6
  78.6
64.3
  51.1
114.1
  24.2
  69.2

Fasting  group (n=49) Control  group (n=49)
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Table 4  - Blood biochemical parameters of pregnant women (means ±  SD).

Fasting  group (n=49) Control  group (n=49)

1st trimester
(n=12)

15.6 ± 6.48     
   86 ± 9.06     
 187 ± 26.5     
117 ± 29.86a

 122 ± 24.06   
61 ± 12.17

 7.4 ± 0.40b  
  4.1 ± 0.24     

1st day 
Ramadan

30th day 
Ramadan

16.5 ± 4.78   
87 ± 9.89

193 ± 36.5   
   132 ± 38.35ac

 129 ± 28.17 
  64 ± 13     

   7.3 ± 0.30bd 

     4 ± 0.20e 

2nd trimester
(n=29)

1st day 
Ramadan

30th day 
Ramadan

16.7 ± 5.06  
    83 ± 9.16   
  199 ± 40.31 
 173 ± 56.18
  139 ± 42.48 
   60 ± 14.84
 7.2 ± 0.39
  3.9 ± 0.19 

19.2 ± 3.21f    
  84 ± 7.28    
207 ± 42.7g  

  174 ± 57.45h 

 138 ± 49.36i 

  62 ± 13.57  
7.1 ± 0.36j 

 3.9 ± 0.16k  

3rd trimester
(n=8)

1st day 
Ramadan

30th day 
Ramadan

   18 ± 4.59   
83 ± 17.9

 184 ± 20.98 
172 ± 51.03
184 ± 20.98
59 ± 9.08

7.4 ± 0.59  
  4 ± 0.28

16.8 ± 3.92l    

 85 ± 11.04
181 ± 22.19 
188 ± 71.13 

 147 ± 20.42m

61 ± 5.96 
7.1 ± 0.51  
3.9 ± 0.34  

Parameters

Urea, mg/dl
Glucose, mg/dl
TC, mg/dl
Triglycerides, mg/dl
LDL–C, mg/dl
HDL–C, mg/dl
Protein, g/dl
Albumin, g/dl

1st trimester

(n=12)

2nd trimester

(n=30)

3rd trimester

(n=7)

13.3 ± 4.69     
85 ± 5.65  

183 ± 24.16  
161 ± 22.42c

127 ± 22.42  
  58 ± 12       
7.6 ± 0.34d 

3.2 ± 1.33e 

13.6 ± 4.31f    

  85 ± 6.93   
162 ± 12.75g

144 ± 17.92h

100 ± 42.06i

59 ± 8.58 
7.6 ± 0.32j 

3.7 ± 0.32k 

12.2 ± 2.85l   
86 ± 4.06 

 171 ± 15.78  
133 ± 15.3   

   85 ± 38.84m

 60 ± 9.21  
7.5 ± 0.39  
3.7 ± 0.33  

Values  shown  with same letters in  the same  horizontal  column are significantly different (p<0.05), TC - total cholesterol, 
LDL–C - low density lipoprotein cholesterol, HDL–C - high density lipoprotein cholesterol

study, all pregnant women had a weight gain during
Ramadan. The control group experienced greater
increase than the fasting group. These results were
in agreement with the findings by Keller et al.18

Adlouni et al19 reported a decrease in daily energy
intake, a significant increase in the energy provided
from carbohydrates and no change in the percentage
received from fats during Ramadan. Alternatively,
Sweileh et al20 stated that there is a reasonable
increase between the intake of energy, fat and
protein; and no change for carbohydrate intake.  

In this study, the mean energy intake (kcal/day)
of fasting group in the second and third trimesters
was significantly lower than the control group. The
percentage of protein and carbohydrate of TE was
significantly higher in the fasting group. However,
the control group was on a high-fat diet. It is stated
that the nutrition of the Turkish society during
Ramadan is based on grains, sugars and deserts;21

milk and its derivatives were the most inadequate
group in Ramadan.22  Generally, there is evidence
that there is a reduction in feeding frequency during
Ramadan, but that each meal is nutritionally denser
than meals taken outside of Ramadan. The mean
dietary vitamin and mineral intakes of all pregnant
women were generally below the RDA.  The
insufficiency of these nutrients was higher in the
fasting group. Only vitamin A and vitamin C intakes
were above the RDA, with consumption of a high
quantity of citrus fruits and carrots. Various
metabolic changes occur in healthy adults taking
part in such a fast. Mustafa et al,12 found increases
in serum uric acid and lipid concentrations as well
as changes in overall fluid balance. In pregnancy,
starvation of a long duration is associated with the
development of hypoglycemia, raised plasma levels
of free fatty acids and increased plasma and urinary

were presented in Table 4. Compared to the first day
of Ramadan plasma TG levels increased, plasma
protein levels decreased in fasting group (in first
trimester, p<0.05). Alternatively, plasma urea, total
cholesterol, TG, LDL-cholesterol and total protein
and albumin levels of fasting group were less than
the control group.

Discussion. Globally, approximately 800
million Muslims strictly observe Ramadan fasting
without food and water from dawn to sunset during
the entire month.14 Despite various studies
concerning the metabolic changes in the human
body caused by fasting during Ramadan, most of the
researches are conducted on a small number of
healthy young individuals. Although pregnant
women are exempted from fasting, most women
chose to fast during pregnancy with a prevalence of
80% in Singapore15 and 75% in Birmingham.16

Despite this high prevalence, few studies have been
carried out on pregnant women. In Turkey, we have
no indication of how many women in the study
adhered to Ramadan during pregnancy, but it seems
that most Turkish mothers do observe the fast.
Apart from religious and spiritual considerations, it
is often a subject of discussion whether Ramadan
fasting confers any harmful effects on the body.
Changes in eating pattern and infrequent meals lead
to reduced food intake, which may alter important
enzymatic and metabolic responses. Nutritional
studies have shown that with a reduction in the
frequency of meals, food intake is generally lower,
with a reduction in body weight, more significant in
women. Similar metabolic changes have been
described in pregnant women who observe the
Ramadan fast in Gambia17 and Birmingham.5  In this
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Also, some other studies showed Ramadan has no
effect on breast milk quality and composition,
moreover, any effect on the prevalence of low birth
weight in babies born at full term. But, further
studies in larger pregnant women groups are needed
to determine the effects of malnutrition, dehydration
and prolonged fasting on women’s and fetus health.
However, there may be undesirable biochemical
consequences in pregnant individuals, as the
nutrient intakes do not meet the requirements for
pregnant women. 
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