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Abstract 
Objective: Zinc is the second main element in the body after iron. Its importance in pregnancy is related to 
role in DNA and protein synthesis and consequently the necessity of its availability for the appropriate growth 
and development of the fetus and neonate. The purpose of this study was to assess the effect of zinc 
supplement on fetal outcomes (height, weight, head and chest circumference of the fetus, low birth weight, 
and pre-term birth) in pregnant women with lower-than-median serum zinc.  
Materials and methods: Participants of this experimental double-blind clinical trial study were 263 healthy 
singleton pregnant women with a mean age of 26.46 (±4.52) years and gestational age of 14.52 (±4.51) 
weeks whose (non-fasting) serum zinc levels were lower than median of the study population. All eligible 
individuals were randomly divided into two groups of zinc supplement and placebo. Individuals in the zinc 
supplement group (128 participants) took one zinc supplement capsule including 25 mg elemental zinc and 
participants in the placebo group (135 people) took one placebo capsule per day until the end of pregnancy. 
All women were under control and supervision until the end of the pregnancy and their information about 
labor, delivery, and neonate measures were collected through their obstetric records and then compared. 
Results: Findings of this study showed no significant difference in fetal measures at birth (weight, height, 
head and chest circumference), pre-term delivery, and low birth weight between zinc supplement and 
placebo groups. 
Conclusion: According to our findings, administration of 25mg elemental zinc per day does not improve fetal 
measures in pregnant women with lower-than-median serum zinc concentration; however, more in-depth 
studies with larger sample sizes are recommended to achieve more reliable results. 
 
Keywords: Zinc supplement, Serum zinc concentration lower than the median, fetal outcome 
 

 
Introduction1 
The importance of zinc in pregnancy is due to its role 
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in DNA and protein synthesis and as a result the 
necessity of its availability for the appropriate growth 
and development of the fetus and neonate (1). Zinc 
deficiency, in addition to reducing cell proliferation, 
protein synthesis, or rate of tubule polymerization, 
decreases growth in embryonic and fetal periods (2). 

Findings of various animal studies have well 
showed a direct relationship between zinc deficiency 
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and fetal growth restriction and fetal malformations; 
however, such a relationship has not been 
documented in human studies so far (3). Results of 
several studies indicate a direct and significant 
relationship between the maternal level of serum zinc 
and measures of the neonate (4-8) while some other 
studies have failed to find such a relationship (9-11). 
Moreover, there is evidence that lower levels of 
plasma zinc are associated with undesirable 
pregnancy outcomes such as fetal malformations, pre-
term delivery, fetus growth restriction, pre-eclampsia, 
and bleeding after delivery (12-17); however, some 
other studies do not confirm these reports (3, 5,18). 
Although the differences in the findings of these 
studies have resulted in a controversial challenge 
regarding the necessity of zinc supplementation 
during pregnancy, at least one study has documented 
the desirable effects of zinc supplementation on fetal 
measures at birth in pregnant women with lower-
than-median serum zinc levels (19). 

Therefore, considering the high prevalence of zinc 
deficiency in Iranian pregnant women (20, 21) and 
findings of a study performed by Goldenberg in 1995 
(19), it seemed that conducting this study was 
necessary to assess the effect of zinc supplementation 
on fetal outcomes (fetal measures, pre-term birth, and 
low birth weight) in pregnant women with lower 
levels of serum zinc. 

Materials and methods 
The ethics committee of Tehran University of Medical 
Sciences approved this experimental double-blind 
clinical trial in 2006 (registration number: 2719). 

The participants of this study were selected among 
the eligible pregnant women who were admitted to 
the pre-natal clinic at MirzaKouchak Khan Hospital. 
Their maximum gestational age was 24 weeks and 
their serum zinc (proportional to the gestational age) 
was lower than median. They had no history of 
systemic, cardiovascular, proliferative, or endocrine 
diseases, neoplasm, and anemia. They did not smoke 
or consume alcohol and were not addicted to illicit 
drugs. Also, they did not use any medications except 
for acid folic (1 mg) and Ferrous sulfate (50 mg 
elemental iron) since the beginning of the second 
trimester. 

In order to determine the median serum zinc level 
of the pregnant women who were admitted to the 
aforementioned clinic, 99 eligible pregnant women 
were randomly selected at the beginning of the study 
and their non-fasting serum zinc was assessed via the 

enzymatic method after obtaining their consent and 
drawing 2 ml of venous blood. Then, based on the 
median serum zinc level of these individuals, which 
was determined proportional to the gestational age, 
subsequent samples were chosen (following taking 
blood and measuring serum zinc) and randomly 
divided into two groups of zinc and placebo 
recipients. In addition to folic acid and Ferrous 
sulfate, individuals in the zinc group took one zinc 
sulfate capsule including 25 mg elemental zinc and 
participants in the placebo group received a similar 
capsule including starch daily until the end of the 
pregnancy. 

All eligible women were under control and 
supervision regarding pregnancy complications until 
the end of the pregnancy. Finally, information about 
labor and delivery were collected through obstetric 
records and then compared. 

In this study, gestational age was calculated at the 
beginning of the study based on the first day of last 
menstrual period and fundal height. If a woman did 
not remember the first day of her last menstrual 
period or her fundal height differed with her 
gestational age for more than two weeks, ultrasound 
was employed to accurately determine the gestational 
age (less than 20 weeks). Pre-term delivery was 
defined as delivery before 37 complete weeks and 
neonates weighing less than 2500 gr were considered 
as low birth weight (22). Statistical tests applied in 
this study included bivariate correlation, chi-squared, 
and t tests. All analyses were performed with a 95% 
confidence interval (α=0.05) using SPSS software 
version 17. 

Results 
Among 4194 pregnant women who were admitted to 
MirzaKouchak Khan Hospital during 2 years (from 
2007 to 2009), serum zinc concentration of 619 
eligible pregnant women (99 initially for determining 
the median of serum zinc and 471 in the next step) 
was measured and 312 with maximum gestational age 
of 24 weeks and lower-than-median serum zinc level 
entered this study; 157 women received zinc 
supplementation and 155 received placebo. At the 
end, after excluding 49 participants (due to different 
reasons such as development of diseases affecting 
pregnancy outcome and delivery in other centers), 
information of 128 individuals in the zinc group and 
135 in the placebo group was compared. The 
exclusion of 49 participants did not affect our final 
results since there was no significant difference 
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between these individuals and the remaining 
participants. 

Figure 1 represents changes in mean serum zinc 
level of all participants at the beginning of the study. 
As this figure shows, serum zinc concentration 
decreased until the 20th week of pregnancy and then 
increased. However, no significant correlation was 
noted between serum zinc concentration and the 
gestational week. Only some insignificant differences 
were noted in serum zinc concentration in the second 
(weeks 4-8) and fifth (weeks 16-20) months of 
pregnancy (P=0.075). 

As Table 1 shows, the two groups were similar in 

age, weight at the beginning of pregnancy, height, 
body mass index at the beginning of pregnancy, 
parity, occupation, level of education, cesarean 
history, and gestational age, serum zinc at the time of 
entry to this study, hemoglobin concentration, and 
hematocrit on routine pregnancy tests. Moreover, the 
two groups did not differ significantly in the duration 
of pregnancy, fetus gender, and cesarean delivery. 

Comparison of fetal outcomes showed no 
significant difference in fetal measures at birth 
(weight, height, head and chest circumference), pre-
term delivery, and low birth weight (Table 2) 
between the two groups. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1.Mean of serum zinc concentration of total participants (619 individuals) at the beginning of the study 
proportional to the gestational age 

 
Table 1: Characteristics of participants 

 
Groups 

P-value Zinc 
n=128 

Placebo 
n=135 

Age (Mean ± sd) (year)* 26.39 ± 4.1 27.21 ± 4.97 NS1 
Weight at the beginning of pregnancy (Mean ± sd) (kg)* 62.24 ± 1.5 63.64 ± 10.88 NS 
Height (Mean ± sd) (cm)* 160.57 ± 6.11 161.58 ± 6.22 NS 
Body mass index (BMI)* 24.13 ± 3.57 24.36 ± 3.76 NS 
Parity (Mean ± sd)* 1.66 ± 0.84 1.79 ± 1.05 NS 

Occupation**    Number(Percent) 
Housekeeper 108 (86.5) 118 (87.3) 

NS 
Employed 20 (13.5) 17 (12.7) 

Level of education** 

Primary 9 (7) 10 (7.5) 

NS 
Secondary 22 (17.2) 22 (16.5) 
High school 74 (57.8) 72 (53.4) 
University 23 (18) 31 (22.6) 

Cesarean history (Percent)** 20 (16) 24 (17.6) NS 
Serum zinc concentration (Mean ± sd) (μgr/dl)* 71.06 ± 13.41 67.51 ±16.39 NS 
Gestational age (Mean ± sd) (week)* 14.44 ± 5.48 14.60 ± 5.37 NS 
Hemoglobin concentration (Mean ± sd) (gr/dl)* 12.78 ± 1.21 12.56 ± 1.24 NS 
Hematocrit  (Mean ± sd) (percent)* 39.09 ± 6.22 37.74 ± 3.54 NS 

* T-test ** Chi-squared test 1 Non-significant 
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Table 2.Comparison of the two groups of zinc supplementation and placebo regarding pregnancy outcomes 

 
Groups 

P-value1 Zinc  
n=128  

Placebo 
n=135  

Duration of pregnancy (Mean ± sd) (day)* 265.46 ± 29.65 259.86 ± 39.04 0.196 

Fetus gender (Percent)** 
Female 63 (49.2) 69 (50.8) 

0.899 
Male 65 (50.8) 66 (49.2) 

Cesarean delivery (Percent)** 75 (58.5) 83 (61.7) 0.607 
Fetus birth weight (Mean ± sd) (gr)* 3142.56 ± 451.77 3230.16 ± 527.99 0.164 
Fetus birth height (Mean ± sd) (cm)* 50.33 ± 3.52 50.22 ± 2.97 0.791 

Fetal head circumference at birth (Mean ± sd) (cm)* 34.78 ± 1.71 34.11 ± 2.36 0.869 
Fetal chest circumference at birth (Mean ± sd) (cm)* 32.74 ± 4.36 33.11 ± 2.36 0.553 

Pre-term delivery (Percent)** 16 (12.5) 19 (14.07) 0.656 
Low birth weight (Percent)** 7 (5.8) 9 (6.4) 0.840 

* T-test ** Chi-squared test 
 

Discussion  
Although different studies have reported rarity of 
severe zinc deficiency, its low to moderate deficiency 
is prevalent worldwide. The average zinc intake in the 
developing and developed countries are 5 to 11 and 8 
to 14 mg per day respectively and it is estimated that 
82 to 100 percent of pregnant women around the world 
probably receive insufficient zinc considering the more 
need of mothers to zinc during the pregnancy  and 
55.5% suffer from zinc deficiency (23). 

In spite of the fact that zinc deficiency is prevalent 
in pregnant women, findings of many experimental 
studies evaluating the effect of 15 to 40 mg elemental 
zinc during pregnancy have suggested no significant 
relationship in fetal measures (24-27). Results of our 
study also revealed that administration of 25 mg 
elemental zinc did not have any effects on fetal 
measures in women with lower-than-median serum 
zinc level. However, some limited studies have 
reported improvement in fetal measures in mothers 
who received zinc supplementation during pregnancy 
(19,28). Goldenberg concluded that administration of 
25 mg elemental zinc significantly increased birth 
weight, head circumference, arm length, femur 
length, and skin fold thickness in neonates of mothers 
with lower-than-median serum zinc level (19). 
Similar to our study, they did not find any significant 
difference in the proportion of low birth weight (less 
than 2500 gram) and pre-term delivery (before 37 
weeks). In other words, an increase of 126 gr in birth 
weight could not decrease the proportion of these two 
main indices. As different studies have reported, the 
importance of these indices is in predicting neonatal 
mortality rate which highly increases as birth weight 
(less than 2500gr) and gestational age (less than 37 

weeks) decrease (29). 
Our findings showed that administration of 25 mg 

elemental zinc did not increase fetal measures in 
Iranian pregnant women with low levels of serum 
zinc (lower than median); however, further studies 
with larger sample sizes are recommended to obtain 
more reliable results. 
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