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Original Article

Abstract
Background and aims: Preterm birth can cause high morbidity and mortality in women. Previous evidence has confirmed the association 
between zinc (Zn) deficiency in x women and some pregnancy complications. This study investigated the association between serum Zn 
concentration in pregnant women and preterm birth. 
Methods: This case-control study focused on evaluating 76 pregnant women with preterm birth (case group) and 62 pregnant women with 
term birth (control group) and was conducted in the obstetrics ward of Hajar hospital, Shahrekord, Iran in 2014. The Zn level was measured 
by spectrophotometry and data were analyzed by SPSS, version 15.
Results: The prevalence of Zn deficiency was 95.6%. The mean of serum Zn concentration was 39.62±11.83 and 59.81±8.8 in the preterm 
and term delivery groups, respectively (P < 0.001). Similarly, the mean of serum Zn concentrations was 43.06±15.6 and 50.46±13.8 in 
women with and without the rupture of pregnancy membranes, respectively (P = 0.01). Based on the findings, the serum Zn concentration 
was not significantly associated with parity (P = 0.634). 
Conclusion: Although a decrease in the serum Zn concentration could lead to premature rupture of membranes during pregnancy and 
preterm birth, it could not be considered as the main factor for preterm birth. In addition, Zn deficiency was highly prevalent in pregnant 
women. Therefore, nutritional interventions should be performed to prevent complications due to the deficiency of micronutrients such as 
Zn so that to increase health maintenance in mothers and children.
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Introduction 
Preterm birth refers to delivery before 37 completed 
weeks (259 days) of gestation and continues to be one of 
the major health and prenatal problems (1-3). In 2010, 
11.1% of all (14.9 million) live births were estimated to 
be preterm (4). Preterm birth results in stupendous costs 
for communities, namely, 26 billion dollars a year in the 
United States (5). The risk factors of preterm birth include 
socioeconomic status, age, gender, placental and uterine 
problems, chronic underlying disease, history of stillbirth, 
preterm delivery, genetics, bacteriuria, history of alcohol 
and drug abuse, smoking, nulliparity, multiple pregnancies, 
low maternal body mass index (BMI), stress and heavy 
physical work (6- 11). Further, nutrition and supplement 
intake are considered important factors for the prevention 
of preterm birth (12). Zinc (Zn) is a rare and essential 
element for the body, as well as an importantly required 
mineral for health maintenance in humans. Decreases 
in the serum Zn level could cause preterm delivery, 
stillbirth, low birth weight, growth restriction, congenital 
anomalies, and genetic problems (12,13) This decrease 

is rapidly and progressively pronounced in pregnancy, 
challenging women’s capacity to metabolically adjust 
with certain conditions of pregnancy (14). Complications 
due to Zn deficiency lead to half million mortalities in 
women and children, particularly in developing countries. 
The need for Zn, which is intensified in pregnancy and 
pregnant women, could develop adverse complications 
of pregnancy due to Zn deficiency and their fetuses may 
have improper growth (4).

Studies have indicated that Zn supplementation could 
help in decreasing the complications of labour and 
reinforcing infants’ immunity system (15) although the 
findings of another study indicated an association between 
Zn deficiency and preterm birth (16). Some studies 
demonstrated that Zn supplements intake in pregnancy 
has no notable contribution to preventing preterm birth 
with an extremely small effect. Based on the findings of 
human studies, the low level of Zn has no association with 
the weight at birth and head circumference. However, 
a similar study reported the relationship between Zn 
deficiency and a decrease in head circumference, low 
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weight at birth, delivery of small-for-gestational-age 
neonate, and prenatal weak results (17).

Regarding the significance of preterm birth for health in 
women and children, and numerous potential problems 
due to Zn deficiency, the present study evaluated the 
association between serum Zn concentrations in pregnant 
women and preterm birth in Hajar Hospital in Shahrekord, 
southwest Iran.

Materials and Methods
Based on convenience sampling, 76 pregnant women 
with preterm birth (case group) and 62 pregnant women 
with term birth (control group) were investigated in this 
case-control study. These women had been referring to 
the obstetrics ward of Hajar hospital, Shahrekord, Iran 
during 2014. The sample size was calculated based on 
a 95% confidence interval and a power of 80% to find a 
difference equal to 50% of standard deviation in the mean 
of the serum Zn concentration between the two groups. 
The sample size was obtained as 63 patients in each group. 
Before enrollment, written consent was obtained from 
the women, and research ethics was followed as much as 
possible throughout the study. Within an approximately 
three-week interval, an initial description was obtained 
from all women. The patients were enrolled, and 5 mL 
serum was obtained from them using a freshly inserted 
branula.

The serum samples were stored after obtaining a 
complementary description and further confirming the 
enrollment of each patient. The age range of 20-40 years, 
gestational age under 37 weeks, and single pregnancy were 
considered as the inclusion criteria for the control group. 
The women of 20-40 years with a gestational age of 20-37 
weeks, confirmed onset of preterm labour, and completed 
labour were assigned to the treatment group. On the 
other hand, the exclusion criteria consisted of a history 
of premature labour, uterine anomalies, smoking, history 
of urinary tract infection, previous ultrasound diagnosis 
of the short cervix (<15 mm), and low pre-pregnancy 
weight (BMI <20). Other exclusion criteria were low 
socioeconomic status, history of any infectious diseases, 
gastrointestinal diseases, acrodermatitis enteropathica, 
kidney disease, diabetes mellitus, rheumatologic diseases 
such as lupus and scleroderma, alcoholism or addiction 
to opioids, severe burns, and undergoing surgery during 
pregnancy. Moreover, the use of Zn supplements and the 
onset of abnormal contraction due to trauma and labour-
inducing medications, abnormal membrane rupture in 
pregnancy such as manipulation and trauma, multiple 
pregnancies, and medical termination of pregnancy are 
other exclusion criteria.

The required data were registered in a questionnaire by 
the researcher. The serum samples were obtained from the 
participants under study in the tubes for measurement. The 
validity and reliability of the instrument for data collection 
were derived from similar previous studies and studies on 
the measurement of the serum Zn concentration, and the 

best available choices were used in the present study (5).
The process of labour initiation and the delivery 

process were briefly recorded in a questionnaire, and 
after rechecking the exclusion and inclusion criteria and 
completing the required data, the samples were quickly 
transferred to the hospital laboratory to obtain the serum. 
Then, the serum samples were collected and refrigerated 
at -20 °C. Shorter than one hour after taking out the serum 
samples from the refrigerator, they were centrifuged for 20 
minutes at 3000 rpm, and the separated serum was poured 
into acid-rinsed tubes. The serum Zn concentration of 
lower than 70 µg/dL was considered to be Zn deficiency 
in pregnancy (18).

The serum Zn concentration was measured by the 
atomic method, and the collected data were stabilized as 
well. Data were analyzed by the statistical package for the 
Social Sciences (SPSS, version 15) using the independent t 
test and the Kruskal-Wallis test. 

Results
In general, 76 women aged 20-40 years with a gestational 
age of 20-37 weeks with preterm delivery were defined as 
the treatment group and 62 women aged 20-40 years with 
the gestational age of over 37 weeks with term delivery 
were considered as the control group. The mean of serum 
Zn concentration was 39.62±11.83 and 59.81±8.8 in the 
preterm delivery and the delivery groups, respectively. 
There was a significant difference between the two groups 
(P < 0.001; Table 1, Figure 1). The mean of the serum 
Zn concentration in women with rupture of pregnancy 
membranes was 43.06±15.6 while it was 50.46±13.8 
in women without rupture of pregnancy membranes 
(P = 0.01). Eventually, the serum Zn concentration was not 
significantly associated with parity (P = 0.634, Table 1).

Discussion
In the present study, decreases in the serum Zn 
concentration and lower gestational age were not 
associated in either of the studied groups, but a further 
decrease in the serum Zn concentration was related to 
an increase in preterm birth and premature rupture of 
pregnancy membranes. Decreases in the serum Zn level 

Table 1. The serum zinc concentration based on preterm delivery, rupture of 
pregnancy membranes and parity

Variable Group Mean ± SD P Value

Delivery
Term 59.81 ± 8.8

<0.001
Preterm 39.62 ± 11.83

Rupture of pregnancy membranes
Yes 43.06 ± 15.69

0.011
No 50.46 ± 13.83

Parity

0 50.33 ± 15.05

0.634
1 46.45 ± 13.5

2 49.73 ± 14.99

≥ 3 47.11 ± 15.05

Note. SD: Standard deviation.
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could be considered as a predictor rather than a preterm 
delivery. 

In a study by Boskabadi et al, the serum Zn level was 
measured by spectrophotometry, and the results revealed 
that Zn deficiency was high in both groups under study. 
Moreover, the mean serum Zn level in women with labour 
of shorter than 37 weeks of gestation was significantly 
lower, and serum Zn level was lower in preterm births 
(19).

Likewise, Nossier et al demonstrated that stillbirth 
and preterm delivery were lower in women taking Zn 
supplement compared to those receiving a placebo (15). 
However, the results of a study of serum Zn and copper 
concentrations and premature rupture of pregnancy 
membranes and preterm birth represented no separate 
contribution of serum Zn and copper concentrations to 
premature rupture of pregnancy membranes (20). Shah 
and Sachdev concluded that the routine intake of Zn 
supplements by women could not enhance pregnancy 
outcomes (21). The inconsistency in the findings of 
different studies could be explained by failing to control 
for other nutritional factors, history of preterm birth, 
smoking, race, multiple pregnancies, infections, lifestyle, 
and the like that may have played a role in preterm 
birth in some studies. In addition, decreased serum Zn 
concentrations in pregnant women could result from the 
reasons that cause preterm delivery.

On the other hand, the serum Zn concentration is a 
highly sensitive variable for measurement. The findings 
regarding the measurement of the serum Zn concentration 
are mainly comparative rather than absolute. Despite the 
availability of standard methods of measurement, relevant 
literature has emphasized the comparison of the data with 
the reference values of any laboratory. However, a method 
has been offered to standardize laboratory reference values 
with resource values, which was used in this study. Even 
different values imply the serum Zn concentration of the 

same sample for two different days. Sample preparation 
for measurement by convenience methods requires fully 
similar equipment and methods.

The results of some investigations have indicated that 
the serum Zn concentration decreases in pregnancy, 
particularly in the first trimester (14,22). The present 
study found no association between parity and decreased 
serum levels, which could be explained by the transient 
status of Zn deficiency in this period. In addition, another 
study in Iran demonstrated that there was no significant 
association between serum Zn levels and parity (23). Zn 
deficiency in pregnant women has been derived to be 
approximately 95%. Further, a study in Pakistan reported 
a Zn deficiency of 74% in pregnant women, highlighting 
the supplement-assisted treatment of such pregnant 
women. The prevalence of Zn deficiency in pregnant 
women in Sudan, Ethiopia, and Vietnam was reported as 
38%, 53%, and 39%, respectively (17,24,25).

Overall, a higher prevalence of serum Zn deficiency in 
women with preterm delivery, compared to term delivery, 
could be attributed to physiological and metabolic 
variations and even the acquisition of pregnancy-related 
infections. Additionally, women with preterm delivery 
may have lower serum Zn concentrations at baseline, 
intensified by physiological decreases in Zn concentrations 
during pregnancy. Therefore, serum Zn concentrations 
should be monitored since the beginning of pregnancy 
and the resulting data should be investigated after the 
completion of pregnancy.

Conclusion
Although decreases in serum Zn concentrations could lead 
to premature rupture of membranes during pregnancy 
and preterm birth, it could not be regarded as the main 
parameter in preterm birth. Furthermore, Zn deficiency 
was highly prevalent in pregnant women. Therefore, 
nutritional interventions should be performed to prevent 
complications related to the deficiency of micronutrients 
including Zn so that to enhance health maintenance in 
mothers and children. Accordingly, it is recommended 
that future investigations evaluate several nutritional 
factors that are thought to have mutual interaction in 
order to obtain more robust findings.
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