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ABSTRACT 

Background: Intrauterine growth restriction (IUGR) is a common disorder in which the birth weight is less than 10th percentile. 
This ongoing challenging fetal adverse condition leads to postnatal morbidities and fetal mortality.  
Methods: Forty postnatal women with newborns weighing less than the 10th percentile for gestational age (GA) were recruited as 
cases in this case-control research, and forty postnatal women whose neonatal weight was within the GA were recruited as 
controls. A thorough history of medical, obstetric, and maternal Sociodemographic factors was recorded and compared. 
Results: Most mothers (46.3%) were 21-30 with a mean±SD of 24.83±4.09 years. Most of them (78.8%) belonged to the lower 
middle class; there was significantly poor weight gain during pregnancy among cases (80%) as compared to among controls (60%). 
Anemia, hypertensive disorders of pregnancy, previous history of abortion, or IUGR were significantly associated with fetal growth 
retardation (p<0.05). 
Conclusion: Low socioeconomic level, low gestational weight gain, anemia, hypertensive disorders of pregnancy, and previous 
history of abortion are potent risk factors for IUGR. Therefore, proper screening of these risk factors is essential to improve 
neonatal health. 
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INTRODUCTION 

Intrauterine growth restriction is an intricate and 

frequent obstetric issue among developing countries. 

IUGR is defined as the inability of the fetus to reach its 

growth potential or the velocity of fetal growth less than 

the normal fetus growth potential for a particular 

neonate [1]. After preterm, IUGR is the second most 

common cause of prenatal morbidity and mortality in 

non-anomalous fetuses [2,3]. 
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When a fetus exhibits symptoms of persistent hypoxia or 

starvation and has a birth weight below the 10th 

percentile for gestational age, it is referred to as an IUGR 
[4]. IUGR is seen in 23.8% of babies worldwide, with the 

Asian continent accounting for a large portion of the 

global burden—roughly 75% of IUGR neonates [5]. About 

10-15% of pregnant women have IUGR. IUGR is still 

prevalent in developing countries despite advancements 

in obstetric treatment. However, the causes of IUGR in 

these areas are not the same as those in developed 

countries. In most Western societies, placental 

insufficiency is the main cause of IUGR; in 

underdeveloped countries, however, malaria infections 

and malnutrition are more important causes [6]. Although 

IUGR is typically identified in the antenatal stage, it can 

also be identified in the newborn stage right after 
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delivery [7] by the use of the anthropometry index, 

clinical assessment of nutritional status (CAN) score, and 

clinical examination [8,9]. Maternal factors alone are not a 

substantial cause of IUGR. However, several factors are 

linked to a high incidence of IUGR, including fetal, 

placental, and maternal factors. Major maternal risk 

factors include inadequate prenatal care, short 

interpregnancy intervals, pregnancy-induced 

hypertension (PIH), gestational diabetes (GDM), 

infection, and chronic illness in mothers [10].   

The risk of IUGR may be reduced by maintaining a 

nutritious diet, abstaining from harmful lifestyle choices, 

getting appropriate prenatal care, and closely monitoring 

high-risk pregnancies before they become pregnant. This 

study set out to determine the maternal variables linked 

to IUGR. A thorough comprehension of these variables 

would facilitate the provision of early therapies to 

enhance the perinatal outcome brought on by IUGR. 
 

MATERIALS AND METHODS 

Study design- In a tertiary care hospital in central India, 

the Department of Obstetrics and Gynecology carried 

out this prospective observational case-control study.  
 

Study population- In total, 80 women were hired based 

on the selection criteria and split up into two groups of 

40 each 

Group A: Cases with IUGR (less than 10th percentile from 

gestational age) 

Group B: Controls (Newborn babies normal for 

gestational age). 
  

Inclusion criteria- The cases that met the selection 

criteria were those of postpartum women whose 

neonatal birth weights fell below the 10th percentile of 

their gestational age (GA). Women who had given birth 

recently and had newborn birth weights suitable for GA 

were assigned as controls. Patients who provided 

consent for the study. 
 

Exclusion criteria- Patients who did not provide consent 

for the study were excluded   
 

Data collection- A thorough history was recorded, 

including the mother's age, socioeconomic status, parity, 

weight, number of prenatal visits, history of gestational 

hypertension, preeclampsia, IUFD, anemia, autoimmune 

disorders, diabetes mellitus, chronic diseases, and any 

noteworthy medical or obstetric history. Relevant blood 

investigations and ultrasounds were done for each 

subject. 
 

Methodology- When the patient and/or infant were 

discharged, data was gathered for both cases and the 

control group using an interview-based methodology. A 

weighing scale was used to measure the birth weight as 

soon as the baby was delivered.  
 

Statistical Analysis- Data was analyzed by using 

Statistical Package for Social Sciences (SPSS) version 24.0. 

Whereas the data on categorical variables are shown as 

frequency and percent, the data on continuous variables 

are given as mean and standard deviation (SD). It was 

considered significant if p<0.05. 
 

RESULTS 

Eighty postnatal women were enrolled and randomly 

divided into two groups of forty each. Most mothers 

(46.3%) were 21-30 years old, followed by (35%) 31-40 

age group with a mean±SD of 24.83±4.09 years. Most 

(60%) resided in rural areas, and 78.8% belonged to the 

lower middle class. Regarding gestational age, the 

maximum number of women (63.8%) was more than 37 

weeks of gestation and 61.3% had multiparous. Most 

subjects (60%) had housewives and 47.5% had education 

up to primary school (Table 1). 

 

Table 1: Distribution of sociodemographic variables among study participants 

Variables Frequency (n=80) Percentage (%) 

Maternal Age (Years) 

<20 11 13.7 

21-30 37 46.3 

31-40 28 35 

>40 4 5 

Mean±SD                          24.83±4.09 
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Locality 
Rural 48 60 

Urban 32 40 

Socioeconomic Status 

Lower class 36 45 

Middle class 27 33.8 

Upper class 17 21.2 

Parity 
Primigravida 31 38.7 

Multigravida 49 61.3 

Gestational Age 

(in weeks) 

28-32 4 5 

33-37 25 31.2 

>37 51 63.8 

Maternal occupation 

Housewife 48 60 

Daily worker 12 15 

Merchant 20 25 

Educational status of 

the mother 

Illiterate 24 30 

Primary school 38 47.5 

Secondary school 14 17.5 

Graduate 4 5 
 

The maternal risk factors for IUGR are: Cesarean section 

was more in IUGR group (40%) as compared to the 

control group (32.5%), but not statistically significant 

(p>0.05). BMI did not differ significantly in both groups. 

There was significantly poor weight gain during 

pregnancy among cases (80%) compared to controls 

(60%). Smoking habits were more prevalent in the IUGR 

group than in the control group but were statistically 

insignificant (Table 2). 

 

Table 2: Distribution of patients among study groups according to maternal risk factors  

Maternal Risk factor Group A (cases) Group B 
(controls) 

p-value 

Mode of delivery 
Cesarean section 16 (40%) 13 (32.5%) 

0.485 
Vaginal delivery 24 (60%) 27 (67.5%) 

BMI of mother 

Normal 18 (45%) 20 (50%) 

0.735 
Underweight 10 (25%) 6 (15%) 

Overweight 8 (20%) 9 (22.5%) 

Obese 4 (10%) 5 (12.5%) 

Weight gain during 

pregnancy 

Poor 32 (80%) 24 (60%) 
0.050 

Good 8 (20%) 16 (40%) 

Multifetal pregnancy 
Yes 3 (7.5%) 1 (2.5%) 

0.304 
No 37 (92.5%) 39 (97.5%) 

Smoking habit 
Yes 12 (30%) 7 (17.5%) 

0.188 
No 28 (70%) 33 (82.5%) 

 

The cases studied in Group A had a significantly higher 

prevalence of anemia and hypertensive disorders of 

pregnancy (p<0.05) compared to controls in Group                   

B. However, there were no statistically significant  

 

differences were found for the following conditions: 

uterine fibroids, hypothyroidism, antepartum 

hemorrhage, and gestational diabetes mellitus (p>0.05) 

(Table 3). 
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Table 3: Inter-group comparison of maternal comorbidities 

Maternal comorbidities 
Group A 

(cases) 

Group B 

(controls) 
p-value 

Anemia 
Present 14 (35 %) 6 (15%) 

0.038 
Absent 26 (65%) 34 (85%) 

Hypertensive disorders of 

pregnancy 

Present 9 (22.5%) 2 (5%) 
0.023 

Absent 31 (77.5%) 38 (95%) 

Gestational Diabetes 

mellitus 

Present 8 (20%) 4 (10%) 
0.210 

Absent 32 (80%) 36 (90%) 

Antepartum hemorrhage 
Present 3 (7.5%) 2 (5%) 

0.644 
Absent 37 (92.5%) 38 (95%) 

Hypothyroidism 
Present 7 (17.5%) 3 (7.5%) 

0.176 
Absent 33 (82.5%) 37 (92.5%) 

Fibroid uterus 
Present 3 (7.5%) 1 (2.5%) 

0.304 
Absent 37 (92.5%) 39 (97.5%) 

 

Significantly, a higher proportion of cases had a history 

of previous abortion and a history of IUGR as compared 

to controls (p<0.05). Perinatal/neonatal mortality and 

assisted reproductive technique were higher among 

cases than control but not statistically significant 

(p>0.05) (Table 4). 
 

Table 4: Inter-group comparison of maternal past medical and obstetric history factors 

Maternal comorbidities Group A (cases) 
Group B 

(controls) 
P value 

Previous abortion 
Yes 17 (42.5%) 4 (10%) 

0.001 
No 23 (57.5%) 36 (90%) 

Perinatal/neonatal 

mortality 

Yes 3 (7.5%) 1 (2.5%) 
0.304 

No 37 (92.5%) 39 (97.5%) 

Assisted reproductive 

technique 

Yes 4 (10%) 2 (5%) 
0.395 

No 36 (90%) 38 (95%) 

Previous H/o IUGR 
Yes 13 (32.5%) 1 (2.5%) 

0.004 
No 27 (67.5%) 39 (97.5%) 

 

DISCUSSION  

In addition to being a prevalent situation in obstetrics, 

intrauterine growth restriction is also linked to perinatal 

morbidity and mortality. As such, it is essential to 

distinguish between it, diagnose it, and act quickly [11].  

The bulk of IUGR cases in this study were discovered                       

in women in the younger age (21-30 years) range, with a 

mean age of 24.83±4.09 years, similar results seen by 

Romo et al. [12]. Jabeen et al. [13], in contrast to Odibo et 

al. study [14], found a significant correlation between the 

risk of IUGR and advancing maternal age. Therefore, it 

was determined that a young mother's age was a 

separate risk factor for fetal growth restriction. 

 

 

In our study, a lower socioeconomic status was linked to 

a higher prevalence of IUGR, which agrees with a study 

done by Sinha and Kurude et al. [15]. This could be due to 

Socioeconomic factors like housing quality, employment, 

education level, and water supply source impacting 

maternal health and nutrition. In this study, the IUGR 

was higher in multiparous women as compared to 

nulliparous; this is comparable with the study done by 

Arwan et al. [16], discordance to another Indian study 

conducted by Motghare et al. [17] reported that the 

proportion of IUGR was higher in primigravida. 

We have not found any significant association between 

maternal nutritional status (BMI) and IUGR births, as 

seen by constant observation by Mohammad et al. [18]. 
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Still, discordance results were seen in a study by Acharya 

et al. [19]. Pregnancy-related weight increases 

significantly, favorably impacting fetal growth, indicating 

that energy balance is key in determining the fetus's 

health. Low weight gain indicates calorie and 

micronutrient deficiencies, which are critical for 

embryonic development [20]. 

The current study's maternal risk factors for IUGR 

demonstrated that anemia and pregnancy-related 

hypertension illnesses were important causes of fetal 

growth restriction. Many other studies supported our 

findings, including Dapkekar et al. [21] and Albu et al. [22]. 

One of the major risk factors for IUGR, antepartum 

hemorrhage, was not significant in the current study, 

according to Ashwani et al. [23]. A significant association 

was found between the previous history of abortion and 

the previous history of IUGR with the retardation of 

current fetal growth. Our results are comparable with 

Montvignier et al. [24] and Mohammad et al. [25]. 

The current study found that uterine fibroids, 

antepartum hemorrhage, hypothyroidism, gestational 

diabetes mellitus, and perinatal/neonatal mortality were 

not significant contributing factors to the development 

of IUGR. These findings are consistent with Tesfa et al. 
[26]. Similar to our study, Seravalli et al. [27] reported that 

the history of conception using assisted reproductive 

techniques was detected in more cases than controls, 

but the statistical difference was not significant. 
 

CONCLUSIONS 

In this study, we have concluded that low socioeconomic 

status increases the risk of IUGR since it's associated with 

subpar living conditions, a lower literacy rate, and a lack 

of awareness. Due to poor growth environments and 

dietary deficiencies, anemia and hypertensive problems 

during pregnancy are potential risk factors for 

intrauterine growth restriction. The previous history of 

abortion or IUGR may lead to a contributory factor for 

growth retardation. Hence, identifying the modifiable 

maternal risk factors of IUGR may reduce neonatal 

mortality due to IUGR. 
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