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Abstract: This study investigates the relationship between maternal blood zinc levels and preterm birth 

outcomes. Recognizing that zinc deficiencies in pregnant women correlate with various pregnancy 

complications, this research aimed to clarify zinc's impact on preterm delivery. Using a case-control 

design, zinc levels were measured via spectrophotometry in 138 pregnant women, including 76 who 

delivered prematurely and 62 who delivered at term, at Abi Ghraib General Hospital from February 2018 

to September 2019. Results indicated a significantly lower average blood zinc concentration in the preterm 

group (39.62 µg/dL) compared to the term group (59.81 µg/dL) (P < 0.001). Additionally, women 

experiencing membrane rupture had lower zinc levels (43.06 µg/dL) than those who did not (50.46 µg/dL) 

(P = 0.01). No significant correlation was found between zinc levels and parity (P = 0.634). The study 

highlights the critical prevalence of zinc deficiency among expectant mothers and suggests that 

addressing micronutrient deficiencies through targeted nutritional interventions could improve maternal 

and neonatal health outcomes.  

 

Keywords: Preterm birth, Zinc deficiency, Maternal health, Pregnancy outcomes, Nutritional 

interventions

 
 

 

1. Introduction 

Preterm delivery, that's described as a shipping that happens earlier than the pregnant 

female reaches full time period—this is, before 37 weeks of gestation—stays a critical fitness 

and prenatal care situation [1], [2], [3] This issue still stays one of the important worries 

within the industry. According to estimates, 14.9 million births, or 11.1% of all stay births, 

were labeled as preterm deliveries in 2010 [4]. The monetary ramifications of this hassle 

spotlight how crucial it's far to address and learn how to decrease the variety of untimely 

deliveries.  Preterm delivery is related to a number of chance elements, consisting of maternal 

age, the affected person's socioeconomic function, and anatomical abnormalities of the 

placenta and uterus.  

Furthermore, there is evidence that untimely beginning is also related to persistent 

underlying health issues, a family records of stillbirth or preterm transport, genetic 

susceptibility, and the affected person's lifestyle, such as drug and alcohol misuse, smoking, 

and obesity [5], [6], [7], [8], [9], [10] Furthermore, it is not possible to exaggerate  the 

significance of a healthful diet and sufficient supplementation in stopping untimely 

beginning [11]. Zinc (Zn) is one of the important factors this is very essential for maintaining 

health and well-being, specifically in the course of pregnancy. Adverse results consist of 

preterm transport, low beginning weight, congenital abnormalities, and other troubles may 
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result from low blood zinc degrees [11], [12]. Pregnancy makes this shortfall more sizeable, 

making it harder for ladies to alter their metabolism to meet the needs of pregnancy [13]. 

Notably, the outcomes of zinc deficiency move beyond non-public fitness; issues because of 

low zinc levels are responsible for half one million fatalities amongst ladies and children in 

impoverished countries each yr. Pregnancy will increase the call for  zinc, which emphasizes 

the want of taking the proper dietary supplements to avoid pregnancy complications and 

promote wholesome fetal growth and improvement [14]. Numerous studies have proven that 

improving the immune machine of neonates and decreasing exertions problems may be  

benefits of supplementing with zinc (Zn) [15]. 

One have a look at focused in this beneficial effect, while another discovered a 

connection between zinc deficiency and preterm start [16] Other studies have proven that 

there won't be an awful lot of an impact from taking zinc supplements for the duration of 

pregnancy in phrases of preventing preterm beginning—handiest a completely little one. In 

spite of this, research on human beings has proven that low zinc tiers haven't any impact on a 

newborn's weight or head length. On the opposite hand, a separate studies has proven a 

hyperlink among low zinc stages and a lower in head circumference, highlighting the 

significance of enough zinc stages all through being pregnant. The cutting-edge look at 

examined the relationship among serum zinc concentrations and the danger of preterm 

beginning at Abi Ghraib General Hospital in Iraq.  

This research aimed to shed mild on the capacity outcomes of zinc deficiency during 

pregnancy, specifically in an area like Abi Ghraib in Baghdad, Iraq, wherein such deficiencies 

can be more prevalent because of various factors which include nutritional conduct and get 

right of entry to healthcare services. The study also investigated the effect of untimely 

delivery on the properly-being of mothers and babies, as well as the various headaches which 

could rise up from a loss of zinc. The outcomes of this studies might upload extensively to the 

increasing body of records on maternal and child health by using illuminating the 

significance of suitable zinc tiers in pregnant women for heading off preterm delivery and 

boosting the health of each mothers and their children. 

 
2. Methods 

This research covered the choice and division of 138 pregnant women who visited the 

obstetrics and gynecologist branch at Abi Ghraib General Hospital among February 2018 and 

September 2019 in the hunt for prenatal treatment.62 pregnant women in institution B gave 

beginning to a healthful infant, whereas 76 pregnant women in organization A had preterm 

delivery. These patients visited the Abi Ghraib General Hospital's obstetrics unit for treatment. 

The mean serum zinc content material across the aforementioned organizations changed into 

discovered to differ by way of 50% of the same old deviation. To stumble on this change, the 

pattern length was cautiously decided, accounting for a 95% self assurance interval and eighty% 

electricity. In order to make certain statistical correctness and dependability, the sample length 

turned into exactly decided to be 63 patients in each institution. Exact written consent turned 

into acquired from every of the girls before to any engagement inside the have a look at, and 

the research changed into carried out with the best requirements of studies ethics ever visible. 

A initial complete description turned into painstakingly obtained from each of the included 

women over a duration of about 3 weeks, providing a solid foundation for the examine that 

accompanied. The individuals have been then officially registered within the trial, and every 

affected person had a cautious 5 mL serum extraction whilst adhering to stringent protocol and 

care pointers.  

Once a comprehensive complementary description changed into acquired and each 

patient's participation repute turned into very well confirmed, the serum samples have been 

saved with intense care. Strict hints that required patients to be among the a long time of 20 and 

forty, to have a gestational age of less than 37 weeks, and to be in a unmarried pregnancy have 

been vital to follow when choosing volunteers for the manipulate organization. To assure that 

the control organization became homogeneous, these particular values have been set as 

inclusion criteria. However, the girls inside the remedy institution have been younger than 40 
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years antique, had gestational ages among 20 and 37 weeks, had a documented graduation of 

preterm hard work, and had successfully completed the hard work manner. The following 

sufferers are not eligible for this studies: those having a scientific history of early labor, 

anatomical uterine anomalies, smoking habits, UTIs, a records of a quick cervix identified by 

means of ultrasound, and a low pre-being pregnant body weight (BMI &lt;20). In addition, the 

list of exclusion standards became multiplied to consist of people with low socioeconomic 

popularity, a history of infectious diseases, gastrointestinal problems, acrodermatitis 

enteropathica, kidney illnesses, diabetes mellitus, rheumatologic situations including 

scleroderma and lupus, excessive burn injuries, alcoholism or opioid dependency, and a history 

of present process surgical operation even as pregnant. In addition, contributors inside the 

study had been now not allowed to take zinc dietary supplements, have a couple of pregnancies, 

have undergone medical pregnancy termination, have odd rupture of the membrane 

throughout pregnancy due to manipulation or trauma, or have experienced odd contractions 

due to hard work inducing medications.  

In order to make certain an intensive document-keeping procedure, the researcher 

recorded the applicable information in a questionnaire. Serum samples had been meticulously 

taken from research members and preserved in tubes for in addition trying out. Making use of 

understanding from preceding research and studies on blood zinc concentration measurement, 

the validity and reliability of the statistics gathering technique had been installed, allowing the 

present study to make well-informed decisions. After carefully analyzing the inclusion and 

exclusion standards and collecting all essential statistics, the samples have been sent proper 

away to the sanatorium lab in order that the serum could be extracted. After that, so that it will 

hold their integrity, the serum samples were saved frozen at -20 °C. Less than an hour after the 

samples have been recovered, the serum additives were successfully separated by 

centrifugation at 3000 rpm for 20 minutes. Carefully, the consequent serum was poured into 

tubes that had already been acid-dealt with. An important discovery for the desires of the 

studies became that any blood pattern displaying a Zn content material less than 70 μg/dL 

become taken into consideration suggestive of a zinc scarcity for the duration of being 

pregnant.[16] The assessed serum zinc content become examined using the atomic technique, 

guaranteeing the precision and dependability of the information acquired. Prior to undergoing 

a thorough examine, those records were painstakingly wiped clean and maintained. 

 

 

3. Result and Discussion 

138 expectant women who attend the obstetrics and gynecology department in quest 

of prenatal care were chosen for this research and split into two groups.76 pregnant women 

in group A gave delivery prematurely, while 62 pregnant women in group B gave birth on 

schedule. The mean serum zinc content was found to be 39.62±11.83 in group A and 59.81±8.8 

in group B. This represents a significant difference between the two cohorts (P < 0.001), as 

shown in Table 1 and Figure 1. 

Additionally, the average blood zinc concentration for women experiencing a 

rupture of their pregnancy membranes was 43.06±15.6, whereas the average concentration 

for women who did not experience such a rupture was 50.46±13.8 (P = 0.01), indicating a 

significant difference in zinc levels depending on this factor. In the end, the study showed 

that there was no significant link between the serum Zn content and parity (P = 0.634; see 

Table 1). This complex network of information highlights the complicated interactions 

between serum zinc levels and other pregnancy-related variables, providing insight into the 

complex dynamics at work in this field. 
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  Reductions in the serum zinc content were found to be uncorrelated with decreased 

gestational age in the two groups that were the subject of the continuing study. Premature 

rupture of the membranes during pregnancy and a greater frequency of preterm delivery were 

shown to be associated with a more notable decrease in blood zinc content. While the drop in 

blood zinc levels was strongly linked to unfavorable pregnancy outcomes such preterm 

delivery and early rupture of the membranes, it did not seem to have a direct effect on 

gestational age. 

Nossier et al.'s study provided proof that women who received zinc supplements had lower 

rates of stillbirth and premature delivery than those who received a placebo. In a similar vein, 

spectrophotometry was used in a research by Boskabadi and colleagues to measure the blood 

zinc (Zn) level.  

The results showed that Zn shortage was much more common in both study groups. 

Furthermore, it was shown that women who went into labor before 37 weeks of pregnancy 

had much lower average blood zinc levels, and that preterm deliveries were associated with 

Table 1. The blood zinc content according to parity, ruptured 

membranes during pregnancy, and premature delivery. 

Figure 1. Association between serum zinc concentration 

and  gestational age in the studied women. 
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even lower serum zinc levels [17]. On the other hand, research analysis examining the 

connection between blood zinc and copper concentrations and both preterm birth and early 

membrane rupture was unable to find any independent influence of serum zinc and copper 

levels on the premature rupture of membranes [18].  

According to Shah and Sachdev's research, pregnant women who regularly use zinc 

supplements did not have better pregnancy outcomes. This implies that while taking 

supplements of zinc could benefit certain aspects of pregnancy, it might not be the decisive 

factor in avoiding premature birth [19]. More investigation is necessary to clarify the complex 

interactions between zinc levels and pregnancy outcomes, especially with regard to preterm 

deliveries, in order to provide more firm recommendations for the use of zinc supplements 

in maternal healthcare. 

Moreover, preterm birth factors may be responsible for the lower zinc (Zn) levels in 

the blood of expectant mothers. On the other hand, serum zinc content is a very sensitive 

measure when it comes to evaluation. The examination of serum zinc levels led to mostly 

comparative rather than absolute results. Although there are established methods for 

determining blood zinc levels, the literature that is now available emphasizes the significance 

of comparing the results obtained with the reference values that have been established in each 

particular laboratory environment. However, a suggested method, which was used in the 

study in question, aims to harmonize laboratory reference values by matching them with 

resource values. The differences in results deduced from these comparisons provide light on 

the research individuals' blood zinc levels.  

Two different days were chosen to measure the same sample. It is necessary to 

employ the same tools and procedures in order to prepare the sample for analysis utilizing 

practical approaches. According to some study results, there may be a drop in zinc content in 

the blood during pregnancy, especially during the first trimester [20]. A recent study found 

no evidence of a relationship between a woman's total number of pregnancies and her blood 

zinc levels. This absence of correlation may help to explain the transient nature of zinc 

deficiency within this particular time frame. Moreover, a different study carried out in Iran 

found no statistically significant correlation between blood zinc levels and parity [21]. These 

diverse findings show the need for further research in this field to completely understand the 

underlying processes by shedding light on the complex interaction between parity, zinc 

levels, and pregnancy. 

Pregnant women are thought to be around 95% deficient in zinc, which is a serious 

health care issue that requires treatment. According to a research study done in Pakistan, 74% 

of pregnant women had zinc insufficiency, which highlights the need of giving them 

supplements to treat this problem. Pregnant women in Sudan, Ethiopia, and Vietnam have 

been shown to have zinc insufficiency at rates of 38%, 53%, and 39%, respectively. These 

figures suggest that zinc deficiency is a common issue that requires a variety of treatments 

and methods to address [22], [23], [24]. Targeted interventions are necessary because preterm 

delivery women have a higher incidence of serum zinc deficiency than term delivery women. 

These differences can be attributed to a variety of factors, including physiological and 

metabolic differences and the potential development of pregnancy-related infections. 

Furthermore, it is important to closely monitor zinc levels from the beginning of pregnancy 

since women who give birth prematurely may already have lower baseline blood zinc levels. 

This might be made worse by the normal drops in zinc concentrations that occur throughout 

pregnancy. Monitoring blood zinc concentrations throughout pregnancy and analyzing the 

data after delivery are essential to guaranteeing that any shortages or imbalances are swiftly 

treated and protecting the mother's and the unborn child's health. 
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4. Conclusion  

In summary, while lower serum zinc levels may contribute to premature labor and an 

early rupture of the membranes during pregnancy, they cannot be regarded as the only factor 

causing preterm delivery. It is noteworthy that a common problem among expecting moms is 

zinc insufficiency. Therefore, dietary interventions are desperately needed to offset any 

difficulties resulting from the deficiency of vital micronutrients such as zinc, consequently 

boosting the general health of mothers and their kids. Therefore, it is highly recommended 

that future studies focus on investigating different dietary components that are thought to 

interact intimately with one another, producing more robust and complete results. In order to 

better understand the combined impact of many dietary determinants on mother and child 

health and to develop future preventative and intervention strategies that are even more 

successful, it is imperative that several nutritional factors be assessed in tandem using a 

holistic approach. 
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