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ABSTRACT 
Background: Intrauterine growth restriction (IUGR) is a frequent complication of pregnancy with a complex etiology and 
limited management options. Many maternal and feotal risk factors are responsible for IUGR. Aim: This study was conducted 
to determine the prevalence of IUGR and to understand the maternal characteristics and risk factors of IUGR fetuses in our 
hospital. Methods: A cross-sectional study was carried out in the department of Obstetrics and gynecology, at Jehangir 
Hospital, Pune, Maharashtra, for a study period of one year. Women who presented with confirmed IUGR were enrolled in 
our study.  A detailed history especially regarding nutrition, habits (alcohol intake, smoking and tobacco chewing), 
socioeconomic status and adequate weight gain were elicited carefully. On clinical examination Discrepancy of more than or 

equal to three weeks between the symphysiofundal height and gestational age was considered to suspect IUGR. Results: A 
total of 1462 maternity women were participating in this study out of which total no of diagnosed IUGR cases was 53. 
Prevalence of IUGR in our hospital was 3.6. Almost half of the cases were seen in the age group of 25-29 years (54.71%), 
slightly higher percentage of Multigravidae (50.9%), seventy percentage belonged to the upper middle and upper class. 
Majority of IUGR cases in this study were due to poor maternal weight gain (43%), and pregnancy induced hypertension 
cases (19%), Majority of the cases have an AFI between 5.1 to 10 (56%) and 60.37% showed deranged Doppler studies 
58.49% of the cases with IUGR were induced and 58.49% of  IUGR babies underwent Caesarean Section. Conclusions: 

IUGR is a common health issue in Obstetrics; several social, educational and nutritional factors play a role in causation of a 

IUGR. Nutritional deficiencies and insufficient growth environment which results in anemia and hypertensive disorders of 
pregnancy which are potent risk factors for IUGR 
Keywords: Intrauterine growth restriction (IUGR), Risk factors, PIH, low birth weight 
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INTRODUCTION 

Intrauterine growth restriction (IUGR) is defined as 

the velocity of fetal growth less than the normal fetus 

growth potential for a specific neonate or it is the 

failure of the fetus to achieve its growth potential [1]. 

IUGR is not synonymous with small- for- gestational- 

age (SGA), or fetal malnutrition (FM), because the 
situation may exist with or without these conditions in 

any newborn [2]. IUGR or fetal growth restriction 

(FGR) is a common complication of pregnancy 

leading to multiple adverse perinatal outcomes. The 

prevalence of FGR is variable but grossly affects 5–10 

% of uncomplicated gestations and up to 25% in high 

risk gestation. Also it is the second most common 

cause of perinatal mortality [3-4]. FGR babies have an 

increased risk for perinatal mortality, complications of 

prematurity and birth adaptation. On a long-term 

basis, they have an increased risk for developing short 

stature, cognitive delay with decreased academic 

achievement and increased risk of neurologic 

disorders, including cerebral palsy [5-6]. The greatest 

incidence of intrauterine growth restriction in 

developing countries is multi-factorial and involves a 

complex collaboration between fetal, placental, and 
maternal factors even though the maternal factors are 

the most predominant causes [7]. Maternal, fetal and 

placental risk factors lead to a ‘stressed’ fetus with 

high levels of inflammatory markers. Several markers 

like interleukin-6, tumour necrosis factor α, C reactive 

protein, myeloperoxidase and adiponectin levels have 

been demonstrated to be significantly high in cord 

blood samples [8-9]. IUGR is now proven to be 

associated with increased rates of coronary heart 

disease, stroke, hypertension, PCOS in women and 

mailto:ahya_80@yahoo.com


International Journal of Life Sciences, Biotechnology and Pharma  Research Vol. 12, No. 3, July-Sep 2023 Online ISSN: 2250-3137     

Print ISSN: 2977-0122 

1894 
©2023 Int. J. Life Sci. Biotechnol. Pharma. Res. 

type 2 diabetes. Hence, it is important to diagnose and 

mitigate this condition, as it would lead to substantial 

burden to the society on long-term basis [10]. 

 

AIMS & OBJECTIVES 
This study was conducted to determine the prevalence 

of IUGR in women who deliver at our hospital during 

the study period. 

 

MATERIAL AND METHODS 

This cross-sectional study was conducted in the 

department of obstetrics and gynecology, at Jehangir 

Hospital, Pune, Maharashtra, for a study period of one 

year from 1st September 2006 to 31st August 2007. 

Women who presented with confirmed IUGR were 

enrolled in our study. Intrauterine growth restriction 

(IUGR) was assessed using various standard 
parameters 

 

INCLUSION CRITERIA 

 Pregnant women age range 15-35 years. 

 All singleton pregnancies with vertex 

presentation (28 to 40 wks) who have been 

diagnosed as IUGR 

 Women who provide written consent for the 

study  

 

EXCLUSION CRITERIA 

 Women <15 or > 35 years of age 

 Major congenital anomalies 

 Multiple pregnancies 

 Malpresentations 

 Small for Gestational age babies 

 Who not willing for the study 

A detailed history especially regarding nutrition, 

habits (alcohol intake, smoking and tobacco chewing), 

socioeconomic status and adequate weight gain were 

elicited carefully. On clinical examination 

Discrepancy of more than or equal to three weeks 

between the symphysiofundal height and gestational 

age was considered to suspect IUGR. All antenatal 

mothers enrolled in the study were screened by 
ultrasonography as per protocol.  

Intrauterine growth restriction (IUGR) was assessed 

using various parameters including: Abdominal 

circumference (AC), Biparietal Diameter (BPD), 

Head Circumference (HC), Femoral Length (FL), 

FL/AC ratio, HC/AC ratio, Expected birth weight 

(EBW) according to Hadlocks formula, Amniotic 

Fluid Index (AFI) using the four quadrant technique 

and Serial Growth Charts & Doppler studies. 

 

STATISTICAL ANALYSIS 
Data were analyzed using statistical package for social 
science (SPSS) software version 20. Frequency, 

percentage, Mean and standard deviation were 

calculated. P value <0.05 considered statistically 

significant 

 

RESULTS 

A total of 1462 deliveries occurred during study 

period in our hospital, out of which total no of 

diagnosed IUGR cases was 53. Prevalence of IUGR in 

our hospital was 3.6%. 

Almost half of the cases were seen in the age group of 
25-29 years (54.71%), slightly higher percentage of 

Multigravidae (50.9%) as compared to primigravida, 

more than half the cases (70%) belonged to the upper 

middle and upper class, contrary to higher incidence 

of IUGR in lower class, More than half of the women 

(58%) in this study had a weight gain in pregnancy of 

less than 8 kgs. This indicates the higher incidence of 

IUGR being in those with poor maternal weight gain 

in pregnancy [table:1]. 

 

Table 1: Maternal characteristics and its association with IUGR 

Maternal characteristics No. of Cases (n=53) Percentage (%) 

Maternal age (in yrs) 15-19 2 3.77 

20-24 18 33.96 

25-29 29 54.71 

30-35 4 7.54 

Socioeconomic status Lower 2 3.77 

Lower Middle 13 24.52 

Upper Middle 20 37.73 

Upper 18 33.96 

Parity Primigravida 26 49.01 

Multigravidae 27 50.9 

Weight Gain in 

Pregnancy 

< 5 16 30.18 

5.1-8 15 28.30 

8.1-15 17 32.06 

>15 5 9.43 

 

Majority of IUGR cases in this study were due to poor maternal weight gain (43%), the rest being due to 

pregnancy induced hypertension in 10 cases (19%), Prev IUGR in 2 cases (3.77%), Jaundice in 1 case (1.88%) 

and 1 (1.88%) was due to Anemia [figure:1]. 
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Figure 1: Maternal risk factors and association with IUGR 

 
 

Majority of the cases have an AFI between 5.1 to 10 (56%) and 60.37% showed deranged Doppler studies with 

increased feto-placental resistance [Table: 2]. 

Table 2: Amniotic Fluid Index and Doppler study association with IUGR  

Variable No. of Cases (n=53) Percentage (%) 

Amniotic Fluid 

Index 

< 5 8 15.09 

5.1-10 30 56.6 

10.1-15 12 22.64 

> 15 3 5.66 

Doppler study Normal 21 39.62 

Deranged 32 60.37 

 

More than half of the cases with IUGR (58.49%) were induced due to various obstetric reasons, 58.49% of 

IUGR babies underwent Caesarean Section (24 emergency and 7 elective Caesarean Section) [table:3]. 

Table 3: Labour characteristics and IUGR infants 

Variable No. of Cases (n=53) Percentage (%) 

Onset of Labour Spontaneous 22 41.5 

Induced 31 58.49 

Mode of Delivery Normal Vaginal 21 39.62 

Forceps 1 1.88 

Emergency LSCS 24 45.28 

Elective LSCS 7 13.20 

 

DISCUSSION 

Intrauterine growth restriction is a commonly faced 
circumstance in obstetrics, and not only, but it is also 

associated with perinatal morbidity and mortality. 

Consequently, it is indispensable to differentiate and 

diagnose it and take an instantaneous action [11]. 

The prevalence of IUGR fetuses in the current study 

was 3.6%, this figure closely resembled that study by 

Lin et al [12] who observed a prevalence rate of 3.2%, 

in contrast to our study many other studies reported 

higher prevalence of IUGR, Verhoeff F et al [13] and 

Berendes HW et al [14] reported IUGR 24.4% and 

20.3% respectively. The prevalence variation may be 
due to change in altitude, different socioeconomic 

factors, ethnicity, and various maternal factors. 

The present study showed that majority of the women 

were in the age group of 20-29 yrs, our results was 

concordance with the Tesfa et al [15]. Hence, young 

maternal age was identified as an independent risk 
factor for fetal growth restriction compared to older 

mothers 

Parity does not affect the prevalence of IUGR in our 

study, even distribution in primi and Multiparous 

women; similar finding reported by Dapkekar P et al 

[16], whereas according to Motghare et al [17], 

primiparity had more chance of IUGR and Ashwani et 

al [18]. has shown multiparity as a significant factor 

in developing IUGR. 

Present study found that most of the women belonged 

to the upper middle and upper socioeconomic status, 
however: Sinha k et al [19] and Singh and Ambujam 

et al [20], a higher prevalence of IUGR has been 

associated with low socioeconomic status. Maternal 

health and nutrition are impacted by socioeconomic 

43.39
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factors such as housing quality, employment, 

education level, and water supply source. 

Maternal body mass index is a substantial modifiable 

risk predictor for intrauterine growth restriction 

including low birth weight, preterm labor, and small 
for its gestational age. In this study, poor maternal 

weight gain was a variable associated with majority of 

IUGR cases, accordance to the Thiruvalla et al [21]. 

The majority of studies conducted on maternal risk 

factors of IUGR showed that poor maternal weight 

gain and hypertensive disorders of pregnancy were 

significant causes of fetal growth restriction 

supporting the findings of the current study [22]. 

However, Ashwani et al. found that antepartum 

hemorrhage was one of the important risk factors of 

IUGR which was not significant in the current study. 

In our study majority of the cases have an AFI 5.1-10 
and showed deranged Doppler studies with increased 

feto-placental resistance in USG, comparable with the 

other studies like: Kamphof HD et al [23], and Gidi 

NW et al [24]. 

Present study found most of the labours were induced 

for various obstetric indications like IUGR and PIH. 

Mode of delivery of these IUGR babies underwent 

Caesarean Section (emergency and elective), 

consistent finding also reported by other researchers 

also [25-26]. 

 

CONCLUSION 

IUGR is an important health problem of developing 

countries around the world. There are multiple causes 

for IUGR including maternal, fetal, placental, and 

genetic factors. Mothers with high risk factors for 

IUGR fetus should be followed up closely for any 

complications. The IUGR fetus needs an early 

diagnosis and management so that neonatal and 

perinatal mortality can be minimized.  
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