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Abstract  

Background: Preterm birth is a major cause of perinatal mortality and 

morbidity, accounting for 70–80% of perinatal deaths in India. 

Hypomagnesemia, which is associated with uterine hyperactivity and cervical 

dilatation, increases the risk of infection. This study aimed to determine the 

association between serum magnesium levels and preterm delivery. Materials 

and Methods: This cross-sectional study included 160 women, conducted at 

the Government Stanley Medical College from March to November 2021. 

Group A (n=80) included preterm labor (28–36 weeks) and Group B (n=80) 

included term labor (≥37 weeks). Serum magnesium levels were measured 

using the colourimetric xylidyl blue method with the COBAS C system. Venous 

blood (2 ml) was collected upon admission to avoid EDTA interference, with 

the normal magnesium range set at 1.6–2.6 mg/dl. Result: The mean serum 

magnesium levels were significantly lower in preterm pregnancies (<34 weeks: 

1.031±0.311 mg/dl, >34 weeks: 1.293±0.346 mg/dl) than in term pregnancies 

(<39 weeks: 1.07±0.369 mg/dl, >39 weeks: 1.731±0.243 mg/dl, p<0.001). For 

cervical dilation <3 cm, preterm levels (1.134±0.332 mg/dl) were lower than 

term levels (1.587±0.377 mg/dl, p<0.001). Neonatal complications, such as 

respiratory distress (35% vs. 1.3%), jaundice (52.5% vs. 3.8%), and mortality 

(6.3% vs. 0%) were significantly higher in preterm births than in term births 

(p<0.001). Meconium and IUGR rates were also elevated in preterm neonates; 

6.3% in the preterm group died, while no neonatal deaths were observed in the 

term group. Conclusion: Hypomagnesemia was significantly associated with 

preterm labor independent of age or parity. Serum magnesium estimation is a 

cost-effective predictor, and supplementation may help prevent preterm labor 

and its complications. 

 
 

 

INTRODUCTION 
 

Preterm birth is defined as birth between the age of 

viability, i.e., between 28 weeks and 37 completed 

weeks of gestation. Preterm births have been given 

more attention as they are the major leading cause of 

perinatal and neonatal mortality and morbidity, 

comprising 50%, and there are many short- and long-

term complications associated with low birth weight 

due to preterm birth. Although all births before 37 

weeks of gestation are considered premature, births 

before 32 weeks of gestation account for most 

neonatal deaths and disorders.[1] 

The incidence of preterm labor in India is 5-10%, 

leading to 70%-80% perinatal deaths. The use of 

modern technology allows the survival of many 

preterm neonates in developed countries; however, 

such care is not widely available in developing 

countries. Late preterm births account for about 74% 

of all preterm births, while early preterm births are 

2% of all births and remained constant during the last 

two decades.[2,3] 

The causes of preterm labor are not completely 

known; in 50% of the cases, it is spontaneous and 

idiopathic, although several potential risk factors 

have been identified. The main cause is Premature 

Rupture of Membranes (PROM), which is up to 30%, 

and another 15-20% is secondary to conditions such 

as multiple pregnancies, polyhydramnios, infection, 

uterine anomalies, cervical incompetence, 

antepartum haemorrhage, hypertensive disorder of 

pregnancy, anaemia, smoking, fetal abnormalities, 

and IUD. It is also related to socioeconomic status & 

geographic location.[4-6] 

Besides these aetiologies, preterm labor is also due to 

a biochemical alteration of body function at the 

cellular level of trace elements such as magnesium, 

the second most abundant intracellular cation after 

potassium.[7,8] It plays several vital physiological and 

biochemical roles; intracellular ionized magnesium is 

essential for nerve conduction and muscle 

contraction.[9] The inhibitory effect of magnesium on 
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preterm labor causes antagonism of calcium-

mediated uterine contractions; magnesium acts on 

uterine myometrium, causing it to relax by 

stimulating alpha-2 adrenergic receptor and cyclic 

AMP and hence, it is used as a tocolytic.[10] 

Hypomagnesemia causes neuromuscular 

hyperexcitability, leading to muscle cramps and 

uterine hyperactivity. This leads to increased cervical 

dilatation, which in turn facilitates the approach of 

vaginal microorganisms and changes the quality and 

quantity of vaginal discharge colonized by 

pathogenic microorganisms. Predicting and 

preventing preterm labor should be emphasized to 

prevent morbidity and mortality due to preterm 

births. Hence, this study evaluated the relationship 

between serum magnesium and preterm labor so that 

morbidity and mortality due to prematurity could be 

reduced by early diagnosis of its deficiency and its 

correction. 

Aim: This study aimed to correlate serum 

magnesium levels between preterm and term 

deliveries. 
 

MATERIALS AND METHODS 
 

This analytical cross-sectional study, which included 

160 women, was conducted in the Department of 

Obstetrics and Gynaecology, Government Stanley 

Medical College and Hospital, for eight months from 

March 2021 to November 2021. The Institutional 

Ethics Committee approved the study before 

initiation, and informed consent was obtained from 

all patients. 

Inclusion criteria 

For Group A, women aged 18–35 years with 

singleton pregnancies, gestational age between 28 

and 36 weeks, painful uterine contractions (more than 

two within 30 minutes), and cervical dilatation (at 

least 2 cm) with effacement were included. 

For Group B, pregnant women aged 18–35 years with 

singleton pregnancies after completing 37 weeks of 

gestation who experienced labor pain were included. 

Exclusion criteria 

In Group A, women with known factors associated 

with premature labor, such as pregnancy with fibroid 

uterus, hypoplastic uterus, or other uterine 

abnormalities, prior tocolysis, multiple pregnancies, 

ruptured membranes, placenta previa, incompetent 

cervix, known or detected fetal anomalies, and 

polyhydramnios were excluded. 

In Group B, women with major diseases such as 

diabetes or preeclampsia/eclampsia, a history of prior 

tocolytic agent use, or conditions such as placenta 

previa were excluded. 

Methods 

The patients were selected using a consecutive 

sampling method and divided into two groups: Group 

A (cases; n=80) with preterm labor between 28 weeks 

and 36 gestational weeks and Group B (control; 

n=80) with term labor after 37 completed gestational 

weeks. 

Serum magnesium levels were measured using the 

colourimetric endpoint method, an in vitro test for 

quantitatively determining magnesium in human 

serum using Roche/Hitachi COBAS C systems. This 

test involves magnesium forming a purple complex 

with xylidyl blue and diazonium salts in an alkaline 

solution. The Mg concentration was determined 

photometrically by measuring the decrease in the 

absorbance of xylidyl blue. 

For sample collection, 2 ml of venous blood was 

drawn from both patients and controls upon 

admission to the labor ward. The collected serum was 

analysed in the laboratory using the xylidyl blue 

colourimetric method, with the normal reference 

range for serum magnesium set at 1.6–2.6 mg/dl. 

Care was taken to avoid using EDTA, as it can 

interfere with the results and artificially increase 

magnesium levels. 

Statistical analysis: Data are presented as mean, 

standard deviation, frequency, and percentage. 

Continuous variables were compared using an 

independent-sample t-test. Categorical variables 

were compared using Pearson’s chi-square test. 

Significance was defined as P values less than 0.05 

using a two-tailed test. Data analysis was performed 

using IBM-SPSS version 21.0 (IBM-SPSS Corp., 

Armonk, NY, USA). 

 

RESULTS 

 

The mean age of participants in the preterm (25.275 

± 3.875 years) and term (25.133 ± 3.762 years) 

groups showed no significant difference (p=0.8144). 

The mean BMI between the preterm (23.42±1.868 

kg/m²) and term (23.756±2.147 kg/m²) groups also 

showed no significant difference (p=0.2926). The 

mean gestational age in the preterm group was 

32.3±3.004 weeks compared with 38.68±0.725 

weeks in the term group, with a significant difference 

(p=0.0001) [Table 1]. 

 

Table 1: Comparison of demographics between the groups.  
Preterm Term P value 

Age (Years) 25.275±3.875 25.133±3.762 0.8144 

BMI (Kg/m2) 23.42±1.868 23.756±2.147 0.2926 

Gestation Age (Weeks) 32.3±3.004 38.68±0.725 0.0001 

 

For age distribution, the group aged 21–25 years had 

the largest proportion in both preterm (46.3%) and 

term (50.0%) pregnancies, while participants aged 

>30 years were the least, with 7.5% in preterm and 

6.3% in term pregnancies (p=0.96). Primigravida 

participants were more common in both groups, with 

a higher proportion in the term group (76.3%) than in 

the preterm group (71.3%) (p=0.59). 
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For the BMI distribution, most participants in both 

groups had a BMI <25 kg/m² (85.0% in preterm, 

81.3% in term), while BMI >25 kg/m² was less 

frequent (15.0% in preterm, 18.8% in term, p=0.47). 

Regarding gestational age, preterm pregnancies were 

predominantly <30 weeks (41.3%) or between 35 and 

37 weeks (35.0%), whereas term pregnancies were 

mostly at 39 weeks (68.8%, p<0.0001). 

Regarding socioeconomic status, the middle 

socioeconomic class was the largest group in both 

preterm (53.8%) and term pregnancies (61.3%), with 

the upper class being the least represented (7.5% in 

preterm pregnancies, 6.3% in term pregnancies, 

p=0.631). For neonatal morbidity and mortality, 

preterm neonates had significantly higher rates of 

respiratory distress syndrome (35.0% vs. 1.3%), 

jaundice (52.5% vs. 3.8%), and meconium-stained 

amniotic fluid (21.3% vs. 3.8%) than term neonates. 

Neonatal mortality occurred only in the preterm 

group (6.3%; p<0.001) [Table 2]. 

 

Table 2: Comparison of demographic and neonatal complications between the groups  
Preterm Term P value 

Age (Years) < 20 7(8.8%) 6(7.5%) 0.96 

21-25 37(46.3%) 40(50.0%) 

26-30 30(37.5%) 29(36.3%) 

> 30 6(7.5%) 5(6.3%) 

Gravida Primi 57(71.3%) 61(76.3%) 0.59 

Multi 23(28.8%) 19(23.8%) 

BMI (Kg/m2) < 25 68(85.0%) 65(81.3%) 0.47 

> 25 12(15.0%) 15(18.8%) 

Gestation Age (Weeks) < 30 33(41.3%) 0 <0.0001 

31-34 19(23.8%) 0 

35-37 28(35.0%) 0 

38 0 25(31.3%) 

39 0 55(68.8%) 

Socio-economic Status Lower 31(38.8%) 26(32.5%) 0.631 

Middle 43(53.8%) 49(61.3%) 

Upper 6(7.5%) 5(6.3%) 

Neonatal morbidity/ mortality Respiratory distress syndrome 28(35.0%) 1(1.3%) <0.001 

Meconium 17(21.3%) 3(3.8%) 

Jaundice 42(52.5%) 3(3.8%) 

Intrauterine growth retardation 9(11.3%) 1(1.3%) 

Death 5(6.3%) 0 

 

The mean serum magnesium level in the preterm 

group at <34 weeks (1.031±0.311 mg/dl) compared 

to >34 weeks (1.293±0.346 mg/dl) showed a 

significant difference (p<0.001). Similarly, in the 

term group, <39 weeks (1.07±0.369 mg/dl) compared 

to >39 weeks (1.731±0.243 mg/dl) also showed a 

significant difference (p<0.001) [Table 3]. 

 

Table 3: Comparison of serum magnesium levels by gestational age  
Serum magnesium level (mg/dL) P value 

Preterm labor (weeks) < 34  1.031±0.311 <0.001 

> 34  1.293±0.346 

Term labor (weeks) < 39 1.07±0.369 <0.001 

> 39  1.731±0.243 

 

For cervical dilation <3 cm, the mean serum 

magnesium levels in the preterm group (1.134±0.332 

mg/dl) were significantly different from those in the 

term group (1.587 ± 0.377 mg/dl) (p<0.001). 

Similarly, in the >3 cm cervical dilation, the mean 

serum magnesium levels in the preterm group 

(076±0.4 mg/dl) were compared to the term group 

(1.497±0.469 mg/dl) also showed a significant 

difference (p=0.008) [Table 4]. 

 

Table 4: Comparison of serum magnesium levels between groups by cervical dilatation 

 Serum magnesium level (mg/dL)  

Preterm Term P value 

Cervical Dilatation (cm) < 3 1.134±0.332 1.587±0.377 < 0.001 

> 3 1.076±0.4 1.497±0.469 0.008 

 

DISCUSSION 
 

In our study, the age of the women and parity 

compared between the two groups showed no 

significant differences and did not affect the study 

results, similar to the findings of Kamal et al. The P-

value for age distribution is 0.142, which is not 

substantial, and the p-value for parity distribution is 

0.915, which is also insignificant between both 

groups.[2] 

In our study, the serum magnesium level was <1.1 in 

patients in group A, whereas in group B, there were 

no patients with serum magnesium levels <1.1. 

Similarly, the study by Malathi et al. shows that the 
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serum magnesium level is <1.6 in 52% of the patients 

in Group A, whereas in Group B, there are no patients 

with serum magnesium <1.6.[11] 

In our study, the serum magnesium values ranged 

according to gestational age among patients in group 

A. There was a low serum magnesium level in early 

and late preterm patients. However, most patients in 

the 33-34+6 weeks gestational age group had serum 

magnesium levels > 2 mg/dL. This may be due to 

fewer patients belonging to the gestational age group 

between 33-34+6 weeks of gestation, and further 

studies might be required to differentiate the serum 

magnesium level based on gestational age, with no 

significant difference in the serum magnesium levels 

among gestation periods. Similar to the study by 

Vasavi et al., the mean serum magnesium levels in 

preterm labor patients ranged from 1.47 to 1.59 

mg/dl, while term labor patients had levels between 

2.08 and 2.81 mg/dl.[1]2 

In our study, serum magnesium levels were 

significantly reduced in preterm labor. Therefore, we 

demonstrated that the serum magnesium 

concentration is decreased in preterm labor. Patients 

in the preterm group had lower serum magnesium 

levels than those in the full-term gestation group. The 

mean magnesium was 1.12 ± 0.68 mg/dl for the 

patients with preterm labor and 1.56±0.82 mg/dl for 

those with term labor showing a significant 

difference (p<0.001). 

This result is similar to those of other studies. In a 

study by Pushpo and Jagdish, serum magnesium level 

in preterm labor was 1.67±0.23 mg/dl.[13] Kurzel 

found that the patients with preterm labor had 

significantly depressed serum magnesium levels, and 

the mean was 1.60±0.466 mg/dl.[14] A recent study by 

Kamal et al. also found that the mean serum 

magnesium level in preterm labor cases was 1.4± 

0.22 mg/dl.2 It concluded that estimating serum 

magnesium might be a valuable tool in predicting the 

preterm onset of labor. Begum et al. also observed a 

significant reduction (p<0.001) of serum magnesium 

1.77±0.36 mg/dl in women with preterm labor.[15] 

The studies by Joy et al. and Ferdous et al. show that 

the mean serum magnesium levels in preterm labor 

groups ranged from 1.44 to 1.64 mg/dl, while term 

labor groups had levels between 2.0 and 2.55 

mg/dl.[16,17] 

In our study, preterm neonates had significantly 

higher rates of respiratory distress syndrome, 

jaundice, and meconium-stained amniotic fluid 

between the preterm and term groups. Neonatal 

mortality was observed only in the preterm group. 

Similar to the study by Molina et al. found that Late 

preterm infants show higher rates of RDS compared 

to term infants (55.58% vs. 24.51%, p<0.001), and 

Preterm infants also experience higher rates of early-

onset sepsis (70.59% vs. 35.29%, p<0.001) and 

longer hospital stays (4.97 vs. 3.55 days, p=0.005).[18] 

The study by Berger et al. concludes that RDS in late 

preterm births is associated with an increased risk of 

interventricular haemorrhage, retinopathy of 

prematurity, and sepsis.[19] Another study by Magno 

and Zamora found that Maternal factors such as 

advanced age and prolonged labor are associated with 

an increased risk of neonatal respiratory morbidity in 

meconium-stained labor.[20] 

 

CONCLUSION 
 

Our study concluded that women experiencing 

preterm labor had significantly lower magnesium 

levels than those experiencing term labor. However, 

no significant differences in serum magnesium levels 

were observed according to age or parity. These 

findings confirm that hypomagnesemia can be used 

as a predictor of preterm labor. Given that the current 

predictive tests for preterm birth have poor sensitivity 

and are expensive, magnesium level estimation can 

be a cost-effective alternative. Magnesium 

supplementation in patients with reduced serum 

magnesium levels may help prevent preterm labor 

and its associated complications such as low birth 

weight and other adverse pregnancy outcomes. 

 

REFERENCES 
 
1. Corton MM, Leveno KJ, Bloom SL, Hoffman BL. Williams 

Obstetrics 24/E (Ebook). 24th ed. McGraw-Hill 

Education/Medical; 2014. 
http://repository.stikesrspadgs.ac.id/44/1/Williams%20Obstet

rics-1376hlm.pdf 

2. Kamal S, Sharan A, Kumar U, Shahi SK. Serum magnesium 
level in preterm labor. Indian J Pathol Microbiol 2003; 

46:271–3. https://pubmed.ncbi.nlm.nih.gov/15022938/ 

3. Arias F, Bhide AG, Arulkumaran S, Damania K, Daftary SN. 

Practical Guide to High-Risk Pregnancy and Delivery-E-

Book: A South Asian Perspective. Elsevier Health Sciences 

2008. https://www.semanticscholar.org/paper/Practical-
guide-to-high-risk-pregnancy-and-delivery-

Arias/b83e3baaa1e53dae3679f1e90e7390242e52812e 

4. Lumley J. Defining the problem: the epidemiology of preterm 
birth. BJOG 2003;110 Suppl 20:3–7. 

https://doi.org/10.1046/j.1471-0528.2003.00011.x 

5. Peacock JL, Bland JM, Anderson HR. Preterm Delivery; 
Effect Socioeconomic Factors, Psychological Stress, 

Smoking, Alcohol, and Caffeine. BMJ 1995;311. 
https://doi.org/10.1136/bmj.311.7004.531 

6. Kurzal RB. Serum Magnesium Level in Pregnancy and 

Preterm Labor. Am J Perinatol 1991; 08:119–27. 
https://doi.org/10.1055/s-2007-999359 

7. Morris E, Whitney EN, Cataldo CB. Understanding Normal 

and Clinical Nutrition. Am J Nurs 1984;84:146. 
https://doi.org/10.2307/3463264. 

8. De Baaij JHF, Hoenderop JGJ, Bindels RJM. Magnesium in 

man: Implications for health and disease. Physiol Rev 
2015;95:1–46. https://doi.org/10.1152/physrev.00012.2014. 

9. Caballero, Benjamin H, Luiz Carlos Trugo and Paul M 

Finglas. Encyclopedia of food sciences and nutrition. 2003. 
https://www.semanticscholar.org/paper/Encyclopedia-of-

food-sciences-and-nutrition-Caballero 

Trugo/48ddb8f218b19a9e07c5a4aee09be8abc62c861e 
10. Smith R. Parturition. N Engl J Med 2007; 356:271–83. 

https://doi.org/10.1056/NEJMra061360. 

https://doi.org/10.1056/nejmra061360 
11. Malathi, Maddipati SS. A comparative study of serum 

magnesium levels in preterm labor and term labor. Int J 

Reprod Contracept Obstet Gynecol 2020; 9:3291. 
https://doi.org/10.18203/2320-1770.ijrcog20203311. 

12. Vasavi AA, Rao A. Study of serum magnesium levels in 

preterm labor. Int J Innov Res Dev 2014;3. 
https://www.semanticscholar.org/paper/Study-of-Serum-

Magnesium-Levels-in-Preterm-Labor-Vasavi-

Rao/67cffdf33f4afd2ecb95d7cf3855882694aaf997 



720 

 International Journal of Academic Medicine and Pharmacy (www.academicmed.org) 
ISSN (O): 2687-5365; ISSN (P): 2753-6556 

13. Pushpo D, Jagdish W. A study of serum magnesium level in 

preterm labor. J Obstet Gynaecol India 1991; 41:269–73. 

https://jogi.co.in/storage/articles/files/filebase/Archives/1991 

/feb/1991_269_273_Feb.pdf 

14. Kurzel RB. Serum magnesium levels in pregnancy and 
preterm labor. Am J Perinatol 1991; 8:119–27. 

https://doi.org/10.1055/s-2007-999359. 

15. Begum H. Relationship of Preterm Labor with Serum 
Magnesium Level. Bangladesh J Obstetrics and Gynaecology 

2004; 19:3–6. https://doi.org/10.18203/2320-

1770.ijrcog20203311. 
16. Joy SB, Zeba D, Pervin S, Alam S, Zesmin F, Biswas AK, et 

al. Association of serum magnesium with preterm labor. 

Bangabandhu Sheikh Mujib Medical Coll J 2023; 2:45–8. 
https://doi.org/10.3329/bsmmcj.v2i1.69598. 

17. Ferdous DD, Kader DM, Amin DR, Rahman DS, Jolly DRS, 

Khatun DSF, et al. Study on association of serum magnesium 

with preterm labour. Sch Int J Obstet Gynec 2022; 5:497–505. 

https://doi.org/10.36348/sijog.2022.v05i10.012. 

18. Molina TA. A comparison between late preterm and term 

infants with respiratory distress syndrome, early-onset sepsis, 

and neonatal jaundice in Ecuadorian newborns. Open J Pediatr 
2024; 14:22–35. https://doi.org/10.4236/ojped.2024.141003. 

19. Berger DS, Garg B, Penfield CA, Caughey AB. Respiratory 

distress syndrome is associated with increased morbidity and 
mortality in late preterm births. Am J Obstet Gynecol MFM 

2024; 6:101374. 

https://doi.org/10.1016/j.ajogmf.2024.101374. 
20. Magno J-AA, Zamora BBB. Association of maternal clinical 

factors with neonatal respiratory morbidity in meconium-

stained labor among term parturients: A retrospective cohort 
study. Philipp J Obstet Gynecol 2023; 47:165–77. 

https://doi.org/10.4103/pjog.pjog_42_23. 

 

 


