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ABSTRACT
Background: Intrauterine Growth Restriction is a major neonatal health issue. It is associated with increased risk of
perinatal morbidity and mortality. Maternal factors are the major contributing factors of IUGR and studying these
factors can help in preventing IUGR and reducing perinatal mortality. The objective is to study the maternal
sociodemographic risk factors associated with Intra uterine growth restriction.
Methods: This is a Case-control study conducted in the Department of Obstetrics and Gynaecology, GMC Thrissur.
115 cases of Intra Uterine Growth Restriction were compared to 115 controls. Data was collected by interviewing the
mother using structured questionnaire which is pretested and by persual of antenatal records. Intra Uterine Growth
Restriction is defined as occurring if the sonographic estimated fetal weight <10th percentile for that gestational age.
Chi Square test was used for the analysis of data.
Results: Low socio-economic status and malnutrition (BMI<18.5) were significant socio-demographic factors
associated with fetal growth restriction. Mean birth weight in IUGR group was 1.8kg compared to 2.9kg in control
group. Female fetuses were more commonly associated with IUGR. Intra Uterine Growth Restricted babies had lower
Apgar scores (<7) and had more chances for NICU admission.
Conclusions: By studying the maternal risk factors associated with Intra Uterine Growth Restriction, we could
identify the high-risk group. Early predictive studies could be done in these high-risk pregnancies with focus on good
antenatal care to reduce the problem of IUGR in the community.
Keywords: Intra uterine growth restriction, Risk factors, small for gestational age

INTRODUCTION
IUGR is one of the most common and complex problems
in modern obstetrics. It is observed in about 23.8% of the
newborns and approximately 30 million babies every
year. Nearly 75% of the affected babies are born in Asia.1
IUGR is associated with increased risk of perinatal
morbidity and mortality.
When the sonographic estimated fetal weight is less than
10th percentile for that gestational age it is defined to be
Intra Uterine Growth Restriction.2 Fetal growth is a
highly complex process and is determined by the genetic

growth potential, ability of mother to supply necessary
substrates required for growth, and the ability of placenta
to transport these substrates.
About 50-60% of growth restricted newborns are not
pathologically restricted but are constitutionally small
because of normal biological factors.3,4
True IUGR is associated with signs of abnormal
fetoplacental circulation and has poor perinatal outcome
whereas constitutionally small fetus has normal
fetoplacental function and normal perinatal outcome.
According to the Barcelona Centre of Maternal-Fetal
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medicine, Fetal Growth Restriction is diagnosed in the
presence of any of the factors associated with poor
perinatal
outcome
which
includes
abnormal
cerebroplacental ratio, abnormal uterine artery Doppler
and EFW <3rd percentile.5
The most common condition implicated in IUGR is
alteration in the uteroplacental blood flow and the most
common fetal condition is chromosomal abnormalities.
Maternal
factors
leading
to
IUGR
include
sociodemographic factors like low socioeconomic status,
pre-pregnancy weight, maternal education, inadequate
prenatal care, extremes of age, short inter-pregnancy
interval, smoking, alcohol.
Maternal biological factors affecting IUGR include preeclampsia, chronic HTN, DM with vasculopathy,
anaemia, cardiac disease, chronic renal disease and
haemoglobinopathies. Fetal infections and chromosomal
abnormalities contribute to 10-15% of the cases of
IUGR.6
IUGR fetuses are associated with many complications.
Most common being prenatal and intrapartum hypoxia
and acidosis when the cause is placental insufficiency.
The main antepartum complications are fetal distress,
stillbirth, oligoamnios.
Intrapartum complications include hypoxia, acidosis and
high rate of Caesarean Section. Neonatal complications
are Respiratory Distress Syndrome, Meconium
Aspiration Syndrome, Intraventricular Haemorrhage,
hypoglycemia, Hypoxic Ischemic Encephalopathy,
hypocalcemia,
hyperbilirubinemia,
Necrotising
Enterocolitis. Long term complications of IUGR include
neurodevelopmental delay and cerebral palsy. Identifying
the factors responsible for IUGR is important, so that
early interventions can be taken to improve the perinatal
outcome.
METHODS
This is a case-control study carried out in the Department
of Obstetrics and Gynaecology, Thrissur from 1st January
2015 to 31st December 2015 over 1year period. 115 cases
were compared to 115 controls.
Women with IUGR diagnosed by USG showing
Estimated Fetal Weight <10th percentile for the
gestational age were taken as cases. Controls were taken
along with the cases having normal sonographic
estimated fetal weight. Controls were matched for
maternal age.
Singleton pregnancies more than or equal to 32 weeks
were included in the study. Women with multiple
pregnancy, fetal anomalies and IUGR less than 32 weeks
were excluded from the study.

Data was collected by interviewing the mother using
structured questionnaire and by perusal of antenatal
records. Age, socioeconomic status, occupation, booking
status, residence, antenatal checkups, BMI, interpregnancy interval and addictions was taken into account.
Mode of delivery and baby details like neonatal survival,
birth weight, gender, APGAR scores and NICU
admission was also recorded. Data was analyzed using
parameters like mean and Chi square test.
RESULTS
Total 115 cases were compared to 115 controls. The
mean birth weight in the IUGR group was 1.8kg
compared to 2.9kg in the control group which was
statistically significant difference.
Cases and controls were matched for maternal age. The
mean maternal age was 26 ±5.3 years. Majority of the
patients were between 20-34 years.
Mean BMI was 22.3 among cases compared to 25.4 in
the control group. Malnutrition was a significant risk
factor for IUGR with 27% of the women in the IUGR
group having low BMI compared to 0.9% in the controls.
Women in the IUGR group had significantly lower BMI,
belonged to low socio-economic status and majority were
referred from outside as compared to women in the
control group. Low socioeconomic status was found to be
significantly associated with IUGR (p=0.0001).
More than 75% of the women in both the groups
belonged to rural areas and were housewives. Both the
groups were comparable.
Majority of the women in both the groups had regular
antenatal checkups and no significant difference was
observed between the groups.
More than 90% of the women had inter-pregnancy
interval more than 1year and had spontaneous
conception. No significant association was found
between infertility treatment and IUGR.
Approximately 50% of the cases were induced and had
Caesarean delivery. Female babies were significantly
associated with IUGR (p=0.03). Three IUGR babies were
stillborn and one died in the neonatal period.
There were no intrauterine or neonatal deaths in the
control group. APGAR score of less than 7 was seen in
7% of IUGR babies compared to 0% in AGA babies
which was statistically significant difference. 50% of the
IUGR babies were admitted in NICU for low birth weight
care.
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Table1: Maternal socio-demographic factors of IUGR.
Risk factors

BMI
Socio-economic
status
Residence

Occupation

Antenatal check ups

Booking status
Inter-pregnancy
interval

Addiction

Infertility treatment

Gender of baby

Categories
<18.5
18.5-24.9
25-29.9
30-34.9
>35
BPL
APL
Urban
Rural
Housewife
Manual
labourer
Skilled
worker
Regular
Irregular
No ANC
Booked
Booked out
Un booked
<1 year
≥1 year
No
addiction
Passive
smoking
Active
smoking
Treatment
taken
No
treatment
Male
Female

Cases
Number
31
54
22
7
1
83
32
31
84
92

Percent
27.0
47.0
19.1
6.1
0.9
72.2
27.8
27.0
73.0
80.0

Controls
Number
Percent
1
0.9
59
51.8
40
35.1
12
10.5
2
1.8
64
55.6
51
44.3
25
21.7
90
78.3
100
87.0

13

11.3

10

8.7

10

8.7

5

4.3

111
2
2
38
75
2
3
57

96.5
1.7
1.7
33.0
65.2
1.7
5.0
95.0

113
2
0
74
41
0
1
77

98.3
1.7
0.0
64.3
35.7
0.0
1.3
98.7

102

88.7

103

89.5

11

9.6

12

10.5

2

1.7

0

0.0

6

5.2

4

3.5

109

94.8

111

96.5

49
66

42.6
57.4

65
50

56.5
43.5

χ2

P value

35.22

0.000*

6.80

0.009*

0.85

0.357

2.39

0.303

2.02

0.365

23.54

0.000**

1.67

0.197

2.04

0.361

0.42

0.518

4.45

0.035*

Table 2: Comparison of birth weight.
Birth weight
<1 kg
1-1.5 kg
1.5-2 kg
2-2.5 kg
>2.5 kg
Mean±SD

Case
Number
5
33
37
40
0
1.8±0.4

Percent
4.3
28.7
32.2
34.8
0.0

Control
Number
0
0
2
12
101
2.9±0.4

χ2
Percent
0.0
0.0
1.7
10.4
87.8

185.49

p value

0.000*

DISCUSSION

Chauhan SP et al in which the prevalence of IUGR was
observed to be 22%.8

The incidence of IUGR varies depending on the
population examined from 4 to 7% in developed
countries and up to 30% in developing countries.7 The
prevalence of IUGR in our institution during the study
period was 24.9% which is comparable to study by

Majority of the women belonged to low socioeconomic
category. This is due to the fact that our institution
provides health facilities to the lower strata of the society.
The incidence of IUGR was found to be statistically
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higher in lower socioeconomic group which was
comparable to study by Motghare DD et al in which
mothers who belonged to low socioeconomic class were
12.96 times more likely to have an IUGR baby.9

Maternal malnutrition is significantly associated with
IUGR which is consistent with Kramer’s meta-analysis
and various other studies.10-12

Table 3: Outcome of IUGR fetuses.
Fetal outcome
Perinatal
survival

APGAR at 5

NICU admission

Live born
Still born
NND
0
<5
5-7
>7
Yes
No

Case
Number
111
3
1
3
1
4
107
56
55

Percent
96.5
2.6
0.87
2.6
0.9
3.5
93
50.5
49.5

Control
Number
115
0
0
0
0
0
115
4
111

Percent
100
0.0
0.0
0.0
0.0
0.0
100.0
3.5
96.5

χ2

p value

4.07

0.131

8.288

0.040*

63.91

0.000*

*Significant at 0.05 level

More than 70% of women in both the groups were from
rural areas due to the fact that 70% of the population lives
in rural areas in India and there may be an increased
referral of patients from these areas. Majority of the
women had regular antenatal checkups in both the
groups. This can be attributed to the high literacy rate and
greater health awareness among women in the state. Both
the groups are comparable and irregular antenatal care
could not be considered as a significant risk factor in this
study.
Majority of the women in the IUGR group were referred
from peripheral hospitals compared to controls
(p=0.0001). The higher percentage of referrals reflects
the fact that our institution is a tertiary centre catering to
a large population and patients are referred for
management of obstetric complications and for better
neonatal intensive care facilities.

et al which showed IUGR to be more frequent in female
fetuses.15
There were 3 stillbirths and 1 NND in IUGR group as
compared to nil intrauterine or neonatal deaths in control
group. The overall survival rate among IUGR babies was
96.5% whereas in the control group it was 100%.
APGAR score at 5 minutes is related to neurodevelopmental outcome of the newborn. Significant
difference was seen in the APGAR scores and NICU
admission in IUGR babies compared to AGA babies.
Nearly half of the IUGR babies required NICU
admission.
To summarise, low socio-economic status and maternal
malnutrition were significant risk factors for IUGR.
CONCLUSION

No significant difference was seen in inter-pregnancy
interval and infertility treatment between cases and
controls. It is comparable to study by Isaksson R et al
which showed no difference in the incidence of low birth
weight in women with infertility treatment.13
In our population usually addictions like smoking,
alcoholism, drugs etc. are quite uncommon among
females; hence not found as a contributing factor.
Mean birth weight in the IUGR group was 1.8 kg
compared to 2.9 kg in the control group which was
statistically significant. A study by Sehested LT et al
showed mean birth weight of 1.6kg which was
comparable to present study.14 Female babies were more
likely to be growth restricted compared to male babies.
This finding was consistent with the study by Spinillo A

This study provides information on the sociodemographic risk factors for IUGR which can be used in
better planning of maternal and child health services.
Malnutrition and poverty are modifiable risk factors.
Dietary supplementation in the reproductive age group,
frequent antenatal checkups and assessment of
complications will be beneficial in reducing the
prevalence of IUGR in the community which could
ultimately help in reducing infant mortality and
morbidity.
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