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Abstract 
Introduction: Fetal growth restriction and preterm birth are the two adverse pregnancy outcomes, which 

remains a prime challenge in maternity care 

Materials and Methods: One year retrospective study was conducted in government maternity hospital, 

Tirupati, to know the maternal risk factors for fetal growth restriction in preterm births 

Results: Underweight and manual labor during pregnancy are the significant risk factors for fetal growth 

restriction in preterm births. 

Conclusion: Preterm fetal infants have 2 times higher risks of need for NICU admission and 5 times risk 

for Neonatal mortality when compared to preterm non-fetal growth restriction infants. 
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Introduction  

 Fetal growth restriction and preterm birth are the two adverse pregnancy outcomes, which 

remains a prime challenge in maternity care. 

 There are many risk factors that predispose to preterm and FGR separately. 

 Paucity in Indian data on maternal risk factors for both preterm FGR. 

 

Aims and objectives 

Primary: To determine the risk factors for fetal growth restriction in preterm births. 

Secondary: To compare neonatal mortality rate in preterm babies with and without FGR. 

 

Methodology 

 Study design: Retrospective case control study 

 Population: Women with preterm delivery (Gestational age: 28 to 36+6 weeks period  

 Sample size: 102 cases and 102 controls 

 

Inclusion Criteria 

 Singleton preterm births with fetal growth restriction  

 Live as well as stillbirths. 

 

Controls 

 Consecutive singleton preterm births without fetal growth restriction 

 Live as well as stillbirths 

 

Exclusion Criteria 

 Congenital malformations 

 

Fetal growth restriction is defined as birth weights less than 10th percentile by inter growth-21 

charts. 

 

Analysis outcomes: SPSS 21.0 

Outcomes 

 Primary outcome was the association between low body mass index (BMI) and fetal growth 

restriction in preterm births
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 Secondary outcome: neonatal mortality rates of cases and 

controls. 

 

Results 

 

Table 1: Comparison of socio demographic risk factors between two groups 
 

Exposure 

variable 

Preterm FGR [study group] 

(n=102) 

Preterm non FGR [control group] 

(n=102) 

Odds ratio (95% confidence 

interval) 

p-

value 

Maternal Age 

<18 years 0 0 - 

0.17 18-35years 100 (98.0%) (93.1%) Ref 

>35 years (2.0%) (6.9%) 0.27 (0.05-1.34) 

Socio Economic Status (SES) 

Upper (2.0%) (1.0%) 3.02 (0.26-34.68) 

0.37 Middle (34.3%) (51.8%) Ref 

Lower (63.7%) (47.2%) 2.05 (1.16-3.61) 

 
Table 2: Comparison of anthropometric risk factors between two groups 

 

Exposure variable Preterm FGR [study group] (n=102) Preterm non FGR [control group] (n=102) Odds ratio (95% confidence interval) P-value 

Height (cm) 

<145 13 (12.7%) 10 (9.8%) 1.30(0.47-3.55) 

0.79 145TO 155 66 (64.7%) 69 (67.6%) 0.95(0.48-1.86) 

>155 23 (22.5%) 23 (22.5%) Ref 

BMI (kg/m2) 

<18.5(underweight) 51 (50.0%) 10 (9.8%) 8.86(4.07-19.27) 

<0.001 
18.5to 24.9 

(Normal BMI) 
42 (41.2%) 73 (71.6%) Ref 

>25(over weight) 9 (8.8%) 19 (18.6%) 1.21(0.50-2.92) 

 
Table 3: Comparison of maternal lifestyle related risk factors between two groups 

 

Exposure variable Preterm FGR [study group] (n=102) Preterm non FGR [control group] (n=102) Odds ratio (95% confidence interval) p-value 

Work 

House wife 60 (58.8%) 73 (71.6%) Ref 

<0.001 Sedentary work 21 (20.6%) 27 (26.5%) 0.94(0.48-1.83) 

Manual work 21 (20.6%) 2 (2.0%) 12.77(2.88-56.68) 

Stress 

No 74 (72.5%) 77 (74.5%) Ref 
0.75 

Yes 28 (27.5%) 25 (24.5%) 1.16(0.63-2.18) 

Smoking 

Never 65 (63.7%) 83 (81.4%) Ref 

<0.001 
Passive smoking 37 (36.3%) 19 (18.6%) 2.48(1.31-4.72) 

1 to 10 - -  

>10 - -  

 
Table 4: Pregnancy outcomes associated with preterm fgr births 

 

Outcome variables Preterm-FGR [study group] (n=102) Preterm-Non-FGR [control group] (n=102) Relative risk (95% CI) p-value 

Birth weight 

>2000 gms 35 (34.4%) 90 (88.3%)  

<0.001 <2000 gms 67 (65.6%) 12 (11.7%) 3.02(1.45-2.12) 

Mean+ standard deviation 1740+345.76 2363+349.13  

NICU admission 

No 36(38.2%) 80(81.6%)  
<0.001 

Yes 58 (61.7%) 18 (18.4%) 2.91(1.91-4.44) 

Neonatal mortality 

No 77(82%) 97(98%)  
<0.001 

Yes 17(18%) 2(2%) 5.29(1.42-19.77) 

 
Table 5: Multivariate logistic regression analysis of independent risk factors for fgr among preterm births 

 

Exposure variables Ref Adjusted Odds ratio [95% CI] p-value 

BMI 

<18.5  8.37(3.83-18.30) 
<0.001 

18.5or above Ref  

Work 

House wife/ Sedentary work Ref  
<0.01 

Manual work  9.99(2.12-46.99) 

Passive smoking 

No Ref 
1.57(0.74-3.34) 0.23 

Yes  
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Conclusion 

 Underweight and manual labour during pregnancy are the 

significant risk factors for FGR in preterm births  

 Preterm FGR infants have 2 times higher risk of need for 

NICU admission and 5 times risk for neonatal mortality 

when compared to preterm non-FGR infants. 

 Interventions to promote early attendance to ANC services, 

education on awareness of adequate nutrition, avoiding 

manual labour during pregnancy may significantly decrease 

the burden of preterm FGR births. 
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