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Is there any connection between zinc deficiency and adverse obstetric outcomes in pregnancy?

Gebelikteki çinko eksikliği ile kötü obstetrik sonuçlar arasında bir bağlantı var mı?
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ÖZ

Amaç: Bu çalışmanın amacı gebelikteki çinko eksikliğinin maternal ve fetal sonuçla-
rı üzerindeki etkisini araştırmaktır. 

Gereç ve Yöntemler: Bu çalışma Ocak 2020 ile Aralık 2020 tarihleri arasında ikinci 
basamak bir hastanede yapıldı. Tüm hastaların demografik verileri, doğum sırasın-
daki çinko, hemoglobin (Hb), hematokrit (Hct) düzeyleri, oligohidramnios, preterm 
doğum, preeklampsi, preterm prematür membran rüptürü (PPROM), intrauterin 
gelişme geriliği (IUGR) gibi kötü gebelik sonuçları kaydedildi. Maternal serum çinko 
değeri <56 μg/dL çinko eksikliği olarak kabul edilirken, maternal serum çinko düzeyi 
≥56 μg/dL normal olarak kabul edildi. Çinko eksikliği olan grup ile çinko düzeyi yeterli 
olan grubun, maternal ve neonatal sonuçları karşılaştırıldı. 

Bulgular: Bu hastaların 36’sında (%35,2) çinko eksikliği bulundu. Çinko seviyesi 
yeterli olan grubun ortalama çinko düzeyi 74 μg/dL (56-120), çinko düzeyi eksik 
olan grubun ortalama çinko düzeyi 50 μg/dL (36-55) (p:0.000) idi. Çinko eksikliği 
olan grupta PPROM ve preterm doğum oranları anlamlı olarak daha fazla bulun-
du (sırasıyla p=0,031, p=0,039). Çinko eksikliği olan grubun 1.ve 5. dakika APGAR 
skorları ise anlamlı olarak daha düşüktü (sırasıyla p=0,002 ve p=0,001). Çinko ek-
sikliği PPROM riskini 1,7 kat, preterm doğumu 0,479 kat anlamlı olarak artırıyordu 
(sırasıyla; OR=1.713, %95 CI=0.662-0.824, p=0.043; OR=0.479, %95 CI=0.209-
0.095, p=0.041). 

Sonuç: Özetle, bu çalışma gebelerdeki çinko seviyesinin maternal ve neonatal 
sonuçlarını araştırdı ve çinko eksikliği olan gebelerde preterm doğum ve PPROM 
görülme oranı daha fazla idi. Sonuç olarak, gebelere özellikle gebeliğin üçüncü tri-
mesterinde verilen çinko takviyesi çinko eksikliğine bağlı olumsuz perinatal sonuç-
ları azaltacaktır.

 Anahtar kelimeler: Maternal serum, Çinko, Preterm doğum, Gebelik 

ABSTRACT

Aim: The present study aims to examine the effects of zinc deficiency on maternal 
and fetal outcomes during pregnancy. 

Materials and methods: The study was carried out in a secondary care hospital 
between 2020 January and 2020 December. Demographic data of all patients, zinc, 
hemoglobin (Hb), hematocrit (Hct) levels at birth and adverse pregnancy outcomes 
such as oligohydramnios, preterm delivery, preeclampsia, preterm premature ruptu-
re of membranes (PPROM), intrauterine growth retardation (IUGR) were recorded. 
Maternal serum zinc levels of <56 μg/dL were considered deficient, whereas mater-
nal serum zinc levels of ≥56 μg/dL were considered normal. Maternal and neonatal 
outcomes of the zinc-deficient group and the zinc-deficient group were compared. 

Results: Zinc deficiency was found in 36(35.2%) of these patients. The group with 
sufficient zinc levels had a mean zinc level of 74 μg/dL (56-120), while the group 
with zinc deficiency had a mean zinc level of 50 μg/dL (36-55) (p:0.000). The rates 
of PPROM and preterm delivery were significantly higher in the zinc-deficient group 
(p=0.03,p=0.039, respectively). The zinc-deficient group had significantly lower 1st 
and 5th minute APGAR scores (p=0.002, p=0.001, respectively). Zinc deficiency 
significantly increased the risk of PPROM by 1.7 times and preterm birth by 0.479 
times (OR=1.713, 95% CI=0.662-0.824, p=0.043; OR=0.479, 95% CI=0.209-0.095, 
p=0.041, respectively).

Conclusion: The results of this research indicate that pregnant women who were 
zinc deficient had a higher rate of preterm delivery and PPROM. In conclusion, zinc 
supplements given to pregnant women, particularly during the third trimester of preg-
nancy, will reduce the negative perinatal outcomes associated with zinc deficiency. 
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MATERIALS AND METHODS

INTRODUCTION

Zinc is a structural component required for cell growth, differen-
tiation, and development, and plays an important role in normal 
growth and development as a cofactor of several enzymes in 
human metabolism (1). Furthermore, zinc has a role in vital fun-
ctions such as reproduction and embryogenesis, nucleic acid 
synthesis, and gene expression. Because of these effects, it 
has been shown to be extremely important during periods of 
increased cell production, such as infancy, childhood, adoles-
cence, and pregnancy (2). The zinc requirement during preg-
nancy, particularly in the third trimester, is approximately twice 
that of non-pregnant women (3). It has been demonstrated that 
pregnant women in developing countries consume diets with 
low mineral and vitamin density, indicating that zinc deficiency 
is a major issue in both developed and developing countries 
(4,5).

Since zinc plays an important role in growth and development, 
low zinc intake during pregnancy may result in poor pregnancy 
outcomes such as increased maternal mortality, low birth we-
ight fetus, prolonged delivery, spontaneous abortion, and pre-
maturity (6). It has been discovered that low zinc levels during 
pregnancy, in particular, have a negative impact on late fetal 
development (6).

While it is still unclear whether maternal serum zinc concentra-
tion during pregnancy is associated with preterm birth, a recent 
meta-analysis found that low zinc levels during pregnancy may 
have some association with high perinatal mortality (7). Furt-
hermore, it was discovered that maternal zinc supplementation 
reduced preterm births by 14% (7). A randomized controlled 
trial, on the other hand, discovered that maternal zinc supple-
mentation had no effect on gestational age (8).

The aim of the present study is to look into the effects of zinc 
deficiency on maternal and fetal outcomes during pregnancy.

This descriptive-cross-sectional study was carried out in a 
secondary care hospital between 2020 January and 2020 De-
cember. The study included 102 patients who had their preg-
nancy follow-ups and deliveries at our hospital. The study was 
conducted retrospectively, and approval was obtained from the 
ethics committee (ethics committee number: 09.05.2022/003). 
All patients were asked to sign an informed consent form. All 
procedures were carried out in accordance with the institutional 

and/or national research committee ethical standards, as well 
as the Helsinki Declaration of 1964 and its subsequent amend-
ments or comparable ethical standards.

The study excluded pregnant women with a history of low birth 
weight, multiple pregnancies of twins or more, a history of pre-
eclampsia and eclampsia, known uterine cervical abnormali-
ties, antenatal bleeding in their current pregnancy, and known 
maternal disease. 

Demographic data of all patients, zinc, hemoglobin (Hb), he-
matocrit (Hct) levels at birth and adverse pregnancy outcomes 
such as oligohydramnios, preterm delivery, preeclampsia, pre-
term premature rupture of membranes (PPROM), intrauterine 
growth retardation (IUGR) were recorded. Anthropometric me-
asurements of babies, including birth weight, were taken within 
one hour of birth, and the Apgar score was measured in the de-
livery room by an experienced nurse. The height and weight as 
well as the first and fifth minute APGAR scores of the newborns 
were all recorded. Maternal serum zinc levels of <56 g/dL were 
considered deficient, while maternal serum zinc levels of ≥56 
g/dL were considered normal (9). The zinc-deficient group was 
designated as the study group, while the zinc-sufficient group 
was designated as the control group, and demographic data, 
maternal and neonatal outcomes were compared between the 
two groups. 

IUGR was defined as a birth weight that was less than the 10th 
percentile of the birth weight-for-gestational age reference cur-
ve. PPROM was defined as a disruption of membrane integrity 
before 37 weeks of gestation. Preterm birth (late preterm birth) 
was defined as a birth occurring between 34 and 37 weeks of 
gestation. Preeclampsia was defined as systolic blood pressure 
of ≥140 mmHg or diastolic blood pressure of ≥90 mmHg in 
two measurements taken at least four hours apart, as well as 
proteinuria of ≥300 mg in 24-hour urine or a urine Protein/Cre-
atinine Ratio of ≥0.3 or 1+ proteinuria as measured with a Urine 
Stick after the 20th gestational week in a pregnant woman who 
previously had normal blood pressure. Oligohydramnios was 
defined as amniotic fluid with a depth of less than 2 cm in the 
deepest vertical pocket and less than 5 cm in the vertical mea-
surement of 4 quadrants.  

Blood was drawn from patients who had been hospitalized af-
ter giving birth and centrifuged at 3000 rpm for 15 minutes to 
determine serum zinc levels. Plasma was isolated and stored 
at -20°C. All samples were analyzed after collection.  The con-
centration of zinc in the blood was determined using flame ato-
mic absorption spectroscopy (AAS) on a Perkin-Elmer 1100B 
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device. 

Statistical Analysis

Continuous variables were represented by the median (minimum-maximum), while categorical data were represented by numbers 
and percentages. The Kolmogorov-Smirnov Goodness of Fit Test was used to analyze the normality of continuous variables. Be-
cause the continuous variables did not fit a normal distribution, the Mann-Whitney U test was used in the comparisons between the 
two groups. Logistic Regression Analysis was used to determine whether low zinc was a risk factor for certain conditions (Binary) 
(Enter method). To compare categorical data, the Chi-square Test (or, if necessary, the Fisher’s Exact Test) was used. The IBM 
SPSS Package Program version 22.0 was used for the analyses (IBM Corporation, Armonk, NY, USA). Significance level was 
taken as p<0.05.

The study initially included 132 patients from 2020 January to 2020 December. Following the exclusion of patients who did not 
meet the inclusion criteria, 102 patients were included within the study. While 36 (35.2%) of these patients were zinc deficient, 66 
(64.7%) had adequate zinc levels. Table-1 shows the demographic information for the patients.

Table 1. Comparison of selected maternal and neonatal characteristics of the groups

1230

RESULTS

Deficiency(<56), (n=36) Sufficiency(≥56), (n=66) p
Maternal characteristics
Age (year) *** 30 (23-42) 30 (22-42) 0.855*
Parity*** 0 (0-2) 0 (0-6) 0.893*
Abort (n,%)      No 26 (72.2%) 44 (66.7%) 0.658**a

     Yes 10 (27.8%) 22 (33.3%)

BMI (kg/m2) *** 24.9 (19.4-33.5) 24 (20-34.1) 0.385*
Hgb (mg/dl) 11 (9-13) 12 (10-14) 0.288*
Hct (mg/dl) 36 (29-39) 36 (30-42) 0.075*
Zinc (μg/dL) 50 (36-55) 74 (56-120) 0.000*
Type of childbirth (n,%)     NVD 14 (38.9%) 42 (63.6%) 0.022**a

     CS 22 (61.1%) 24 (36.4%)

Birth Week *** 37.5 (34-39) 36 (34-39) 0.115*

Neonatal features

Birth Weight *** 2830 (2170-3844) 2825 (1950-3844) 0.914*

Birth Weight (n,%) <2500 gr 9 (25.0%) 24 (36.4%) 0.275**a

2500-4000 
gr

27 (75.0%) 42 (63.6%)

Baby height *** 47 (43-50) 48 (45-52) 0.870*

APGAR 1 *** 8 (7-9) 9 (7-9) 0.002***

APGAR 5 *** 9 (8-10) 10 (9-10) 0.001*

*Mann Whitney U test 

** Chi-square Test (aFisher’s Exact Test)

***[median (min-max)]
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DISCUSSION

When the demographic data of the groups were compared, there was no statistical difference between the pregnant 
women with and without zinc deficiency in terms of age, parity, abortion, BMI, Hb, Hct, and mean weeks of delivery. The 
group with sufficient zinc levels had a mean zinc level of 74 μg/dL (56-120), while the group with zinc deficiency had a 
mean zinc level of 50 μg/dL (36-55) (p:0.000). Table-2 shows the poor pregnancy outcomes of the groups. While there 
was no difference in rates of preeclampsia, oligohydramnios, or IUGR between the two groups, rates of PPROM and 
preterm delivery were significantly higher in the zinc-deficient group (p=0.031 and p=0.039, respectively). When the 
newborn characteristics of the groups were compared, there was no difference in birth weights or birth heights, but the 
zinc-deficient group had significantly lower 1st and 5th minute APGAR scores (p=0.002 and p=0.001, respectively). The 
researchers used a univariate logistic regression analysis to see if zinc deficiency was a risk factor for preterm birth and 
PPROM (Table-3)

Table 3. Univariate logistic regression analysis to determine whether zinc deficiency is a risk factor for preterm birth and 
PPROM.,

,

,

Zinc deficiency was found to increase the risk of PPROM by 1.7 times, and this increase was statistically significant 
(OR=1.713, 95% CI=0.662-0.824, p=0.043). Furthermore, zinc deficiency was found to increase preterm birth 0.479 
times, which was statistically significant (OR=0.479, 95% CI=0.209-0.095, p=0.041) (Table-3).

Table 3. Univariate logistic regression analysis to determine whether zinc deficiency is a risk factor for preterm birth and 
PPROM.

 

B SE OR (Exp β) 95% CI p
Preterm birth  0.737 0.422 0.479 0.209-0.095 0.041*
PPROM 0.693 0.619 1.713 0.662-0.824 0.043*
* Binary Logistic Regression 
(Enter method)

** OR=Odds Ratio, CI=Con-
fidence Interval, SE=Standard 
error

It was discovered in the present study that pregnant wo-
men with zinc deficiency had a higher rate of preterm labor 
and PPROM than those who did not have a zinc deficien-
cy. Additionally, the zinc-deficient group had lower APGAR 
scores and a significantly increased likelihood of PPROM 
and preterm delivery. 

Many women in low- and middle-income countries are 
malnourished and are deficient in essential micronutrients. 
These micronutrients are particularly vital during pregnan-
cy when the energy and nutritional requirements of both the 
mother and the developing fetus are increased. Because 
zinc is essential for fetal growth and development, zinc de-
ficiency can result in complications such as preterm or low 
birth weight delivery.

B SE OR (Exp β) 95% CI p
Preterm birth  0.737 0.422 0.479 0.209-0.095 0.041*
PPROM 0.693 0.619 1.713 0.662-0.824 0.043*
* Binary Logistic Regression 
(Enter method)

** OR=Odds Ratio, CI=Con-
fidence Interval, SE=Standard 
error
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A 14% reduction in preterm births was found in those who re-
ceived maternal zinc supplementation, according to several 
systemic reviews (7,10,11). In another study that looked at the 
effects of low, medium, and high zinc levels on maternal and 
neonatal outcomes in pregnant women, the incidence of pre-
term birth was found to be 7.3%, 6.0%, and 3.1% in the low, 
medium, and high zinc groups, respectively. Pregnant women 
with low and moderate zinc levels have a higher risk of preterm 
birth than those with high zinc levels, according to research 
(12). Although the mechanism of the relationship between zinc 
in pregnancy and preterm birth is still unknown, it has been 
suggested that zinc may have anti-inflammatory properties (7). 
It has been demonstrated that zinc supplementation reduces 
the inflammatory effects on wound healing, and that it has an 
anti-inflammatory effect (13).  In other studies, placental inflam-
mation has been linked to preterm birth, and zinc supplementa-
tion has been shown to reduce this inflammation (14–16). The 
present study discovered that mothers with zinc deficiency had 
a higher rate of preterm birth, and that zinc deficiency increased 
preterm birth by 0.479 times. 

One study that looked at the effects of sociodemographic data 
on zinc levels, such as maternal age, monthly income, and pa-
rity, found that these factors had no effect on zinc levels (9). 
However, the same study found that zinc levels in pregnant 
women with BMIs of <18.5 were found to be significantly lower 
than those with BMIs ranging from 18.5 to 24.9. Another recent 
study determined that zinc supplementation may be beneficial 
in controlling metabolic disorders and may be effective in im-
proving poor pregnancy outcomes due to its beneficial effects 
on glycemic outcomes and lipid profiles in obese patients (17). 
The demographic data of the patients in the present study dif-
fered in no way; however, the present study did have fewer 
patients that the sample study.  

It is debatable whether zinc deficiency during pregnancy rai-
ses the risk of low birth weight (LBW) and small for gestational 
age (SGA) babies. According to some studies in the literature, 
increased oxidative damage and inflammatory parameters play 
a role in the pathophysiology of IUGR (17). They also claimed 
that zinc consumption reduces inflammation and oxidative 
stress. As a result, zinc consumption has beneficial effects on 
inflammation and oxidative stress, and zinc supplementation 
may be beneficial in lowering the risk of IUGR in zinc-deficient 
women (17). Maternal zinc deficiency during pregnancy has 
been linked to an increased risk of LBW and SGA delivery in 
a large population-based birth cohort study involving 3,187 

pregnant women (9). A recent meta-analysis of 25 randomized 
controlled trials involving over 18,000 pregnant women and 
their infants found that zinc supplementation had no effect on 
the risk of LBW and SGA infants (18). According to the same 
meta-analysis, there is insufficient evidence that zinc supple-
mentation during pregnancy improves maternal or neonatal 
outcomes, but improving pregnant women’s overall nutritional 
status, particularly in low-income areas, should be a top priority. 
The incidence of IUGR in the present study was comparable 
between the zinc deficient and zinc sufficient groups. These 
disparities in research findings may be due to the fact that the 
methods used to assess zinc deficiency are insufficiently sen-
sitive and specific.

 Zinc concentrations in low-income women between 16 and 22 
weeks of pregnancy have been found to decrease as the gesta-
tional week progresses (4). McMichael et al. (19) reported that 
maternal serum zinc concentrations had a negative correlation 
with gestational age at birth, whereas Lao et al. reported that 
there was no such relationship between zinc plasma level and 
gestational week (20). The present study included zinc levels 
in pregnant women between 34 and 37 weeks. However, both 
maternal and neonatal outcomes reported in the literature could 
be attributed to zinc levels measured at different trimesters of 
pregnancy. 

When the relationship between zinc deficiency and APGAR 
scores in newborns is investigated in the literature, there are 
contradictory findings. While Tmura et al. found no relationship, 
and no difference was found between zinc levels and APGAR 
scores in a study evaluating its effect, Mukherjee et al. stated 
the opposite (21). APGAR levels were significantly higher in the 
zinc-sufficient group in our study. 

The literature is also divided on the relationship between 
maternal zinc nutrition and pregnancy-induced hypertension 
and preeclampsia. Even though some researchers claim that 
maternal plasma zinc concentrations are significantly lower 
in women with preeclampsia than in those who do not have 
preeclampsia (22), other authors claim that there is no such 
relationship (4). The pathophysiology of preeclampsia is linked 
to increased oxidative stress, according to studies on the re-
lationship between oxidative stress, antioxidant enzymes, and 
preeclampsia (23,24). In this study, no significant relationship 
between plasma zinc concentrations and preeclampsia rates 
was found, which is consistent with the literature. However, the 
patient population in this study was smaller than in previous 
studies. Despite this, the belief is that these findings are more 
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significant because they were obtained during the third trimes-
ter of pregnancy. 

According to the literature, a decrease in the intake of nutrients 
such as thiamine, riboflavin, vitamins A, C, and E, copper, 
and zinc is associated with preterm birth and a higher risk of 
PPROM (25). Recent evidence reveals that PPROM is linked 
to biochemical processes such as collagen degradation in the 
extracellular matrix of the amnion and chorion, as well as apop-
tosis in fetal membranes and that this problem is caused by 
nutrient deficiencies that disrupt collagen structure (25). Furt-
hermore, using food or dietary supplements as antioxidants in 
membrane rupture is a PPROM prevention strategy because 
trace minerals like zinc play a role in collagen biosynthesis and 
the stability of the chorionic and amniotic layers. They also pro-
tect the body from oxidative stress (26). In accordance with this 
data, the incidence of PPROM was higher in the zinc-deficient 
group, with zinc deficiency increasing PPROM by 1.7 times in 
the present study. Another study found that plasma zinc con-
centrations in women with PPROM were significantly lower 
than in controls, lending credence to our findings (27). On the 
contrary, it was discovered in a study looking into the effect of 
zinc supplementation in preventing PPROM that zinc sulfate 
intake had no effect on PPROM prevention (28). Similarly, re-
searchers discovered that zinc supplementation had no effect 
on the incidence of PPROM in a study of 196 women who were 
19-20 weeks pregnant (29). 

The current study had several limitations. The first is that the 
study had a small number of patients and was conducted in 
a single location. Second, the causes of low maternal serum 
zinc levels were not investigated. Third, no information was 
provided about environmental factors such as infection or low 
socioeconomic status, which could lead to complications such 
as preterm birth, PPROM, or IUGR. However, we believe that 
our study will contribute to the literature because many causes 
and outcomes are still unknown, and there are few studies on 
this subject in the literature. 

In summary, this study looked at the maternal and neonatal 
outcomes of zinc levels in pregnant women, and found that the 
incidence of preterm delivery and PPROM was higher in preg-
nant women who were zinc deficient. In conclusion, the belief 
is that zinc supplements given to pregnant women, particularly 
during the third trimester of pregnancy, will reduce the negative 
perinatal outcomes related to zinc deficiency. However, more 

multicenter studies with more patients are required to fully un-
derstand the maternal and neonatal consequences of zinc de-
ficiency.
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