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Introduction: The effect of fluid and food restrictions on biochemical substances relating 
to the renal and bone function of pregnant women is not well defined. The purpose of this 
study is to evaluate the effects of fluid and food restriction on the following substances in 
pregnant fasting women during Ramadan: blood urea nitrogen (BUN), creatinine (Cr), 
calcium (Ca), phosphorus (P), and alkaline phosphates (ALP).  
Material and Methods: Thirty fasting pregnant women voluntarily participated in this 
prospective descriptive study. The serum levels of BUN, Cr, P, and ALP were measured  at 
the baseline, and on the 7th, 14th, and 28th days of Ramadan; the measurements were also 
performed 2 weeks after this month. The statistical significance was defined as P<0.05 and 
the analyses were performed using SPSS version 11.5.  
Results: As to the results of the present study, the weight and body mass index (BMI) of 
women didn’t change during the experiment. BUN and Cr increased significantly by the 
2nd week of Ramadan; however, no differences were observed between BUN and Cr values 
at the end of Ramadan and two weeks after it (P>0.05); also, Cr didn’t change during 
Ramadan and 2 weeks after it (P>0.05). Moreover, no differences in P and ALP levels were 
noticed between the end of Ramadan and two weeks after it (P>0.05). 
Conclusion: According to this study, there is no sufficient evidence regarding the adverse 
effects of Ramadan fasting on biochemical substances relating to the renal and bone 
function of pregnant fasting women. 
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Introduction 
Annually during the month of Ramadan, 

fasting is practiced by many Muslims around the 
world. Not only does the eating pattern greatly 
alter during this month, but also the amount and 
type of food consumed at night may be 
significantly different from the usual. Healthy 
adults are expected to abstain from eating and 
drinking during daylight hours, throughout the 

 
month of Ramadan. Based on Islamic principles, 
abstinence from eating and drinking can lead to 
physical and psychological improvement of an 
individual. 

 However, the impact of Islamic Ramadan 
fasting on blood urea nitrogen (BUN), creatinine 
(Cr), calcium (Ca), phosphorus (P), and alkaline 
phosphatase (ALP) of pregnant women has not 
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been evaluated. There have been various studies 
regarding the metabolic changes and different 
aspects of human health during and after 
Ramadan (2-5).  

Pregnancy which is the process of carrying 
one or more fetuses by female mammals induces 
physiological and biochemical changes in the 
body. During this period, the need for calcium 
intake increases, and in case pregnant women 
receive insufficient calcium supplements during 
their pregnancy, they may suffer from bone loss 
(6).  

Fasting during pregnancy has always been a 
controversial issue. Some Muslim women 
refrain from fasting for the sake of their 
neonates’ health; however, they feel guilty due 
to their religious beliefs. On the other hand, 
some pregnant mothers prefer to cherish their 
religious principles despite their uncertainty 
about the impact of fasting on their neonates' 
health (1).  

Calcium and inorganic phosphate are 
macronutrients which are quite essential for the 
bone formation of the fetus (7). Khastgir in his 
study has noted that there is an increasing 
demand for these macronutrients during fetal 
development (10). During pregnancy, the impr-
ovements in cardiac output and renal blood flow 
lead to the increase of glomerular filtration rate 
(GFR), with a resultant decrease in the concen-
tration of serum BUN and Cr levels (9). With 
advancing pregnancy, maternal plasma urea and 
creatinine concentrations decrease as a result of 
altered renal hemodynamics, as well as decrea-
sed protein catabolism (10, 11).  

In a normal pregnancy, maternal calcium 
concentration decreased after about 20 weeks of 
gestation; although before this period, the 
concentration had not altered.  

The plasma phosphorus concentration in 
both maternal and fetal plasma had a progr-
essive though non-parallel decrease; however, 
regarding alkaline phosphatase in maternal 
plasma, no obvious pattern was observed (12). 
In a normal pregnancy, the fall in plasma conce-
ntrations of calcium and phosphate is probably 
due to the expansion of plasma volume (13).   

Our aim was to study the changes in renal 
function, serum calcium, phosphorus and 
alkaline phosphatase in pregnant women during 
Ramadan fasting. 

Materials and Method 

This self-controlled cohort study was carr-
ied out in Ramadan of 2012 (from 21st July to 
18th August), in Shahrekord University of 
Medical Sciences, Iran. The study was conducted 
on 39 healthy pregnant volunteers who were 
fasting during this period (age range: 18-45 
years old).  

The subjects' gestational age was 7 to 39 
weeks, with a mean of 22.4 ± 7.9 weeks. All the 
subjects signed the written informed consent, in 
which the experimental procedures were descr-
ibed in detail. Subjects were excluded from the 
study due to hypertension, diabetes mellitus, 
chronic renal failure and smoking. The present 
study was approved by the scientific advisory 
and the Ethics Committee of Shahrekord 
University of Medical Sciences. 

All participants in the study abstained from 
eating and drinking throughout the day, from 
dawn (Sahar) to sunset (Iftar), and consumed 
food only during the night. Using a standard 
calibrated balance, the subjects were weighed 
bare-footed (wearing light clothes). To 
determine BMI, the weight was reported to the 
nearest 1 kg, and height to the nearest 1cm.  

At the end of Ramadan, fasting venous 
samples were taken for the measurement of 
serum levels of blood urea nitrogen, creatinine, 
calcium, phosphorous and alkaline phosphatase. 
Prior to the analysis, the collected sera samples 
were kept at -20°C. During the 1st, 2nd, and 4th 
week of Ramadan,and 2 weeks after it, the 
sampling was performed at 1:00-2:00 pm.  

The analytical methods used for the 
determination of substances were as follows: 
diacetyl monoxime method for urea, alkaline 
picrate (Jaffe's) method for creatinine, cresol-
phthalein complexone method for calcium, 
ammonium molybdate (at 340 nm) method for 
phosphate, and p-Nitrophenylphosphate AMP 
37°C method for determining alkaline phos-
phatase.  

The mean ± standard deviation was used for 
the descriptive statistical analysis of the data. 
The parametric repeated measure analysis of 
variance was applied to determine whether the 
variables of interest changed during the study. 
The multivariate F-tests of Greenhouse-Geisser 
were used for subject analysis due to the 
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Table 1. Variables measured during Ramadan and two weeks after this month 

 First week Second week Fourth week Two weeks after Ramadan P-value 
Weight (kg) 62.31 ± 10.91 62.02 ± 10.69 62.17 ± 10.71 62.53 ± 10.67 0.721 
BMI (kg/m2) 25.05 ± 4.24 25.04 ± 4.25 25.11 ± 4.26 25.25 ± 4.26 0.713 
BUN(mg/dl) 7.6±1.81 9.37±2.78 9.06±2.02 8.24±2.14 0.01 
Cr(mg/dl) 0.54±0.12 0.67±0.17 0.6±0.1 0.54±0.09 0.001 
Ca(mg/dl) 8.54±0.51 8.52±0.43 8.41±0.45 8.41±0.41 0.316 
P (mg/dl) 4.53±0.65 3.47±0.57 3.74± 0.66 3.86±0.58 0.001 
ALP (U/L) 132.9 ± 81.4 174.4 ± 65.6 208 ± 77.6 184.1 ± 75.2 0.002 

 
violation of sphericity assumption.  

For the comparison of the means, the tests 
of within-subject contrast were used, and in 
order to evaluate the correlation among 
variables, Pearson correlation coefficient was 
utilized. The statistical significance was defined 
as P<0.05 and the analysis was performed using 
SPSS (version 11.5). 

 
Results 

The present prospective descriptive study 
was conducted on 30 healthy pregnant 
volunteers who were fasting during the month 
of Ramadan. The subjects were within the age 
range of 17-42 years old, and the mean was 
26.9±6.4 years. The participants’ gestational age 
was 7-35 weeks, with the mean of 21.9±7.5 
weeks. The BMI of women at the beginning of 
the study ranged from 18.3 to 35.9, with the 
mean of 25±4.2. The study variables including 
BUN, Cr, Ca, P and ALP are demonstrated in 
Table 1, and the changes are shown in Figures 1 
to 5.  

 

 
Figure 1. Mean ± SD of BUN in fasting pregnant women 
during Ramadan and two weeks after it.  

 
The weight and BMI of the subjects didn’t 

alter during the present study; however, all 
substances except Ca changed significantly. BUN 
increased significantly by the 2nd week of 

Ramadan, and decreased substantially 
afterwards (P<0.05); the highest value of BUN 
was observed during the 2nd week of Ramadan. 
However, no difference was revealed between 
BUN at the end of Ramadan and two weeks after 
this month (P>0.05) (Figure 1).   

Cr similar to BUN increased significantly 
until the 2nd week of Ramadan, and decreased 
afterwards (P<0.05); the highest value of Cr was 
measured during the 2nd week of Ramadan.  
Same as BUN, no differences were observed 
between the value of Cr at the end of Ramadan 
and 2 weeks after it (P>0.05) (Figure 2). Ca 
didn't change during Ramadan or after this 
month (P>0.05) (Figure 3).   

 

 
Figure 2. Mean ± SE of Cr in fasting pregnant women during 
Ramadan and two weeks after it.  
 

 
Figure 3.  Mean ± SE of Ca in fasting pregnant women during 
Ramadan and two weeks after it.  
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Phosphorous (P) decreased significantly 
prior to the 2nd week of Ramadan, and increased 
slightly after this month (P<0.05); the lowest 
value of phosphorous was observed during the 
2nd week of Ramadan. However, no difference 
was noticed between the phosphorous values at 
the end of Ramadan and two weeks after it 
(P>0.05) (Figure 4). 

    

 
Figure 4. Mean ± SE of P in fasting pregnant women during 
Ramadan and two weeks after it. 
 

ALP increased significantly during Ramadan 
and then followed a decrease; ALP at the end of 
Ramadan had the highest value among the four 
measurements (P<0.05). However, no 
differences were seen between ALP values at the 
end of Ramadan and two weeks after it (P>0.05) 
(Figure 5).   

 

 
Figure 5.  Mean ± SE of ALP in fasting pregnant women 
during Ramadan and two weeks after it. 

 

A significant positive correlation was observed 
between BUN and Cr in all the measurements. 
The same was observed between Ca and ALP 
during the 4th week of Ramadan (r= 0.602, 
P<0.001); also a significant positive correlation 
was observed between Cr and ALP in the 4th 
week of Ramadan (r= 0.394, P=0.028). 

 
Discussion 

During Ramadan, some pregnant women 
follow their religious beliefs and fast, although it 

is not obligatory for them (2). During pregnancy, 
cardiac output and renal blood flow increase, 
and this leads to increased GFR (Glomerular 
Filtration Rate) with a resultant decrease in the 
concentration of serum urea and creatinine (9). 
In the present study, no difference was observed 
between BUN and Cr at the end of Ramadan and 
after this month (P> 0.05). 

The blood samples were collected at 1:00-
2:00 pm, and the participants were relatively 
dehydrated; also, their dietary intake of protein 
reduced during Ramadan.  

Many previous studies regarding the effects 
of fasting on renal function, blood urea, and 
creatinine in healthy individuals reported small 
changes which were not statistically significant 
(14-16); however, the blood urea level in our 
study significantly increased by the 2nd week of 
Ramadan.  

Protein increase in the daily diet, body deh-
ydration, and inadequate liquid consumption 
are some of the other factors which can increase 
blood urea level during fasting periods (17); 
sometimes, long-term fasting, thirst, and dehy-
dration gradually exacerbate the increased BUN.  

Serum creatinine decreases if dehydration 
is treated (17).  

In our study, calcium didn’t change during 
and after Ramadan (P>0.05); also no differences 
were observed between serum phosphorus at 
the end of Ramadan and two weeks after this 
month (P>0.05).  

In a normal pregnancy, due to the expansion 
of plasma volume, we expect a decrease in levels 
of calcium and phosphorus in maternal plasma; 
although ionized calcium values remain normal 
(13, 18). 

In a cross-sectional study in Iran, no 
significant alteration was observed in the mean 
serum calcium/phosphorus ratio during 
different trimesters of pregnancy (19).  

In our study, the alkaline phosphatase in 
maternal plasma increased significantly during 
Ramadan, but no difference was observed 
between alkaline phosphatase at the end of 
Ramadan and 2 weeks after it (P>0.05). During 
pregnancy, maternal alkaline phosphatase 
progressively increased due to alkaline phosph-
atase of placental origin (9), which resulted in a 
sharp increase in the rate of bone metabolism.  

Fetus' skeleton formation and bone miner-



Effect of Maternal Fasting on Substances Relating   Khoshdel A et al 
to Renal and Bone Function 

J Fasting Health. 2013; 1(2):79-84.  83 

alization during pregnancy highly demand 
maternal mineral supplies. Bone is the greatest 
reservoir of calcium, and significant changes 
may occur in maternal bone mass during 
pregnancy which may result in osteoporosis and 
osteomalacia. It is demonstrated that the 
regulation of calcium metabolism in pregnancy 
occurs without any increase in alkaline 
phosphatase level (20). Power et al. showed that 
the serum phosphorus level is the same in the 
pregnant and non-pregnant women (21). 

 
Conclusion 

According to the findings of the present 
study on healthy pregnant women, Ramadan 
fasting has no adverse effects on biochemical 
substances relating to the renal and bone 
function in maternal plasma throughout 
pregnancy; however, it is necessary to perform 
further related studies to confirm the findings of 
this study. 
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