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months after ethical approval. Methodology: A total of 367 

pregnant women aged 18–45 years with singleton pregnancies 

beyond 26 weeks’ gestation diagnosed with IUGR on ultrasound 

biometry and umbilical artery Doppler were included using non-

probability consecutive sampling. Maternal demographic 

characteristics, comorbidities, and perinatal outcomes were 

recorded. Primary outcomes included prematurity, neonatal 

intensive care unit (NICU) admission, and neonatal mortality. 

Data were analyzed using SPSS version 26, and chi-square or 

Fisher’s exact test was applied. A p-value ≤0.05 was considered 

statistically significant. Results: The majority of women were 

aged 25–35 years (54.0%). Prematurity occurred in 43.3% of 

cases, NICU admission in 50.1%, and neonatal mortality in 5.4%. 

The mean Apgar scores at 1 and 5 minutes were 8.13 ± 0.46 and 

8.89 ± 0.39, respectively. Respiratory distress was observed in 

21.0% of neonates. Prematurity showed significant association 

with chronic hypertension, diabetes mellitus, renal disease, pre-

eclampsia, and autoimmune disorders. NICU admission was 

significantly associated with BMI, chronic hypertension, renal 

disease, PIH, pre-eclampsia, and early pregnancy bleeding. 

Neonatal mortality was significantly associated with diabetes 

mellitus and other complications. Conclusion: IUGR is 

associated with significant adverse perinatal outcomes, 

particularly prematurity and NICU admission. Maternal 

comorbidities play a key role in poor neonatal outcomes. Early 

antenatal identification and timely intervention are essential to 

improve perinatal survival. 
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INTRODUCTION  

Intrauterine growth restriction (IUGR) refers to the 

failure of a fetus to achieve its genetically determined 

growth potential due to pathological conditions. It 

complicates approximately 3–9% of pregnancies in 

developed countries, with a substantially higher 

burden reported in developing countries.1 IUGR 

should be distinguished from small for gestational age 

(SGA), which describes a fetus with an estimated fetal 
weight below the 10th percentile or below −2 standard 

deviations for gestational age without necessarily 

indicating an underlying pathological process.2,3 

Antenatal identification of fetal growth restriction 

relies on clinical assessment, serial ultrasonography, 

and Doppler velocimetry. The Doppler parameters 

include PI(pulsatility index), RI(resistive index) and 

systolic-to-diastolic (S/D) ratio. Among Doppler 

parameters, the umbilical artery systolic-to-diastolic 

(S/D) ratio is an important indicator of placental 

vascular resistance; an increased S/D ratio reflects 

impaired placental perfusion and is associated with 

adverse perinatal outcomes.2 

 

Adequate placental perfusion is essential for normal 

fetal growth. Abnormal placentation and impaired 

development of the placental villous tree can increase 

vascular resistance and compromise maternal–fetal 

exchange, resulting in fetal growth restriction.3 

Several maternal factors are associated with IUGR, 

including hypertensive disorders of pregnancy, 

diabetes mellitus, advanced maternal age, low 

maternal body mass index, inadequate maternal 

nutrition, and a previous history of an IUGR.4–7 

Maternal nutritional deficiency is particularly 

important in low-resource settings because it is 

potentially modifiable and may coexist with other 

socioeconomic and obstetric risk factors. 

 

Fetuses with IUGR are at increased risk of adverse 

perinatal outcomes, including stillbirth, preterm birth, 

neonatal hypoglycaemia, hypothermia, jaundice, 

respiratory distress syndrome, intraventricular 

haemorrhage, necrotising enterocolitis, and neonatal 

death.5Perinatal asphyxia is a frequent complication 

among growth-restricted fetuses.6 there has been 

reported an approximately two-fold increase in 

mortality among fetuses with growth restriction.7 

Abnormal umbilical artery Doppler indices, 

particularly an S/D ratio >3, have also been 

associated with increased respiratory morbidity, low 

Apgar scores, and neonatal mortality.8,9 Similarly, 

previous studies have demonstrated higher rates of 

neonatal intensive care unit (NICU) admission, 

metabolic acidosis, and perinatal mortality among 

SGA/IUGR fetuses compared with appropriately 

grown fetuses.10,11 

 

Despite advances in antenatal surveillance, the 

identification of fetuses at greatest risk of adverse 

neonatal outcomes remains challenging, particularly 

in resource-constrained settings where maternal 

malnutrition and other risk factors for placental 

insufficiency are prevalent. Assessment of umbilical 

artery Doppler may provide an important tool for risk 

stratification and timely obstetric intervention. 

However, data regarding the relationship between 

antenatal Doppler abnormalities and specific perinatal 

outcomes remain limited in our setting. 

 

Therefore, this study was conducted to determine the 

perinatal outcomes of fetuses diagnosed antenatally 

with IUGR using ultrasonography and Doppler 

studies and to evaluate the prognostic value of the 

umbilical artery Doppler S/D ratio in predicting 

adverse neonatal outcomes. 

 

 

Methodology: 
 

This longitudinal observational study was conducted 

in the Department of Obstetrics and Gynecology at 

Indus Hospital and health Network (IHHN), over a 

period of six months following approval from the 

Institutional Review Board (IRB) of IHHN.  

 

A total of 367 pregnant women with antenatally 

diagnosed intrauterine growth restriction (IUGR) 

were enrolled through non-probability consecutive 

sampling. The sample size was calculated using 

OpenEpi software, based on an anticipated frequency 

of low birth weight among growth-restricted fetuses of 

39.22%,11 with a 95% confidence level and a 5% 

margin of error. 

 

Women aged 18–45 years with singleton pregnancies 

beyond 26 weeks of gestation were eligible for 

inclusion. IUGR was diagnosed on clinical 

assessment of symphsio-fundal height and the 

ultrasound fetal biometry showing an estimated fetal 

weight (EFW) below the 10th percentile for 

gestational age along with abnormal umbilical artery 

Doppler findings suggestive of placental insufficiency 

or less than 3 centile without Doppler change. 

Women with appropriately grown fetuses, multiple 

pregnancies, or fetuses with congenital anomalies 

were excluded. 

 

Following enrolment, demographic and obstetric 

characteristics, including maternal age, body mass 

index (BMI), parity, socioeconomic status, and 

relevant maternal comorbidities, were recorded on a 

structured data collection proforma. All participants 

underwent detailed obstetric ultrasonography for fetal 

https://farmclin.com/
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biometry and assessment of amniotic fluid, along with 

umbilical artery Doppler velocimetry. The Doppler 

findings were recorded according to the study 

protocol. Participants were followed prospectively 

until delivery and through the immediate neonatal 

period. 

 

The primary outcome measures were prematurity, 

neonatal intensive care unit (NICU) admission, and 

neonatal mortality. Prematurity was defined as 

delivery before 37 completed weeks of gestation which 

is further classified as very preterm (28 to less than 32 

weeks)  moderate preterm (28 to less than 34 weeks) 

and late preterm (34 to less than 37 weeks) while 

neonatal mortality was defined as death occurring 

during first 28days of life (neonatal period) before 

hospital discharge. Secondary outcomes included 

mode of delivery, birth weight, respiratory distress 

syndrome, and Apgar scores at 1 and 5 minutes after 

birth. 

 

Statistical analysis 
Data were entered and analysed using the Statistical 

Package for Social Sciences (SPSS), version 26. 

Quantitative variables, including maternal age, 

monthly household income, birth weight, gestational 

age at delivery, and Apgar scores, were expressed as 

mean ± standard deviation, while categorical 

variables were presented as frequencies and 

percentages. The 95% confidence intervals (CIs) were 

calculated for the major perinatal outcomes. 

 

Univariate analysis was performed to assess the 

association of maternal, obstetric, and Doppler 

characteristics with the primary outcomes, including 

prematurity, NICU admission, and neonatal 

mortality. Associations between categorical variables 

were assessed using the chi-square test or Fisher's 

exact test, as appropriate. A p-value ≤0.05 was 

considered statistically significant. 

 

 

Results  
A total of 367 participants were included in the study. The majority of mothers were aged 26–35 years (198, 54.0%), 

followed by 18–25 years (140, 38.1%), while 23 (6.3%) were aged 36–40 years and 6 (1.6%) were older than 40 years. 

Regarding BMI, 155 (42.2%) participants had normal BMI, 118 (32.2%) were overweight, 86 (23.4%) were obese, 

and 8 (2.2%) were underweight. A previous history of low birth weight was present in 37 (10.2%) participants. Among 

maternal comorbidities, diabetes mellitus was the most frequent (130, 35.6%), followed by pregnancy-induced 

hypertension (51, 13.9%), pre-eclampsia (44, 12.1%), chronic hypertension (33, 9.1%), thyroid disease (10, 2.7%), 

renal disease (6, 1.6%), autoimmune disorders (6, 1.6%), bleeding in early pregnancy (5, 1.4%) and other less frequent 

conditions. Caesarean section was the predominant mode of delivery (259, 71.5%), followed by spontaneous vaginal 

delivery (101, 27.9%). (Table 1) 

 

Among the neonatal outcomes, 146 (40.6%) neonates were premature, while 214 (59.4%) were at term. A low 

APGAR score was documented in 14 (3.8%) neonates, whereas 350 (96.2%) had normal APGAR score. Respiratory 

distress was observed in 92 (25.3%) neonates, and 162 (44.5%) required NICU admission. Low birth weight was 

observed in 341 (92.9%) neonates, while 26 (7.1%) had a birth weight of ≥2500 g. The mean APGAR score was 8.02 

± 0.91 at one minute and 8.88 ± 0.59 at five minutes. The median birth weight was 2200 g (IQR 1900–2300), The 

median estimated fetal weight was 1979.5 g (IQR 1700–2262.25), while the median liquor/AFI was 11 cm (IQR 10–

13.3). (Table 2; Figure 1) 

 

Comparison of maternal characteristics across perinatal outcomes showed that maternal age was not significantly 

associated with prematurity, low APGAR score, respiratory distress, NICU admission or birth weight category (all 

p>0.05). BMI was significantly associated with respiratory distress (p=0.005) and NICU admission (p=0.004), 

although no significant association was observed with prematurity, low APGAR score or birth weight. A previous 

history of low birth weight was significantly associated with prematurity (p=0.035), but not with the other assessed 

outcomes. Diabetes mellitus was significantly associated with prematurity (p=0.003), whereas its associations with 

low APGAR score, respiratory distress, NICU admission and birth weight were not statistically significant. (Table 

3) 

 

Renal disease was significantly associated with prematurity (p=0.043) and NICU admission (p=0.007), while 

autoimmune disorders were significantly associated with prematurity (p=0.043). Pregnancy-induced hypertension 

was significantly associated with respiratory distress (p=0.002) and NICU admission (p<0.001), whereas pre-

eclampsia was significantly associated with prematurity (p=0.002), respiratory distress (p=0.003), and NICU 

admission (p<0.001). There was significant association between mode of delivery, prematurity (p<0.001), respiratory 

distress (p=0.009), and NICU admission (p=0.003). (Table 3) 

 

Parity was significantly associated with poor perinatal outcomes including respiratory distress (p=0.014) and NICU 

admission (p=0.026), and the number of previous births was significantly associated with respiratory distress 
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(p=0.018) and NICU admission (p=0.031). femur length and head circumference were significantly lower among 

premature neonates, those with respiratory distress, those requiring NICU admission, and neonates with lower birth 

weight (all relevant p<0.001). Abdominal circumference and estimated fetal weight also showed significant 

differences across several adverse perinatal outcomes. The liquor/AFI differed significantly according to prematurity 

(p=0.033), respiratory distress (p=0.024), and birth weight category (p<0.001). The umbilical artery S/D ratio was 

significantly associated with prematurity, respiratory distress, and NICU admission (all p<0.001). (Table 3) 

 

Overall, the analysis demonstrated that several maternal and fetal factors, particularly BMI, previous low birth 

weight, diabetes mellitus, renal disease, autoimmune disorders, pregnancy-induced hypertension, pre-eclampsia, 

mode of delivery, and IUGR, were associated with one or more adverse perinatal outcomes. Among the neonatal 

and fetal measurements, anthropometric parameters, estimated fetal weight, liquor/AFI, and umbilical artery 

Doppler indices also demonstrated significant associations with selected outcomes. (Table 3) 

 

Table 1. Clinical Characteristics of the Participants (N=367) 

Variable / category n % 

Maternal age group (years)     

    18 to 25 140 38.1 

    26 to35 198 54.0 

    36 to 40 23 6.3 

    > 40 6 1.6 

BMI category (kg/m²)     

    < 18.5 (underweight) 8 2.2 

    18.5-24.9 (Normal) 155 42.2 

    25-29.9 (Overweight) 118 32.2 

    =/>30 (Obesity) 86 23.4 

Previous history of low birthweight       

    No 327 89.8 

    Yes 37 10.2 

Any Comorbidities     

Chronic hypertension  33 9.1 

Diabetes mellitus  130 35.6 

Renal disease  6 1.6 

Autoimmune disorders (APS/SLE)  6 1.6 

Bleeding in early pregnancy  5 1.4 

Thyroid disease  10 2.7 

Pregnancy-induced hypertension 51 13.9 

Pre-eclampsia 44 12.1 

Antepartum hemorrhage 4 1.1 

Mode of delivery      

    LSCS 259 71.5 

    SVD 101 27.9 

    IVD 2 0.6 

Status at birth       

    Alive 365 99.7 

    Stillbirth 1 0.3 

Fetal gender        

    Male 168 46.0 

    Female 197 54.0 

Neonatal outcome        

    Discharged 349 95.9 

    Expired 7 1.9 

    Referred 8 2.2 

Birth weight category     

    less than 2500 g 341 92.9 

    greater than 2500 g 26 7.1 

Monthly income category (PKR)       

    Low (≤ 35,000) 110 30.4 

    Middle (35,001–75,000) 228 63.0 
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    High (> 75,000) 24 6.6 

Prematurity       

    No 214 59.4 

    Yes 146 40.6 

Low APGAR       

    Yes 14 3.8 

    No 350 96.2 

Respiratory distress       

    No 271 74.7 

    Yes 92 25.3 

NICU admission      

    No 202 55.5 

    Yes 162 44.5 

 

 
Figure 1. Perinatal outcomes 

 

Table#2: Perinatal, Anthropometric and Doppler Characteristics of the Study Participants 

Variable Mean ± SD Median (IQR) 

APGAR score at 1 min 8.02 ± 0.91 8 (8–8) 

APGAR score at 5 min 8.88 ± 0.59 9 (9–9) 

Birth length (cm) 51.42 ± 113.61 46 (44–48) 

Head circumference (cm) 32.18 ± 2.34 32 (31–33) 

Birth weight (g) 2105.4 ± 383.61 2200 (1900–2300) 

Abdominal circumference (cm) 27.63 ± 2.4 27.9 (26.1–29.2) 

Estimated fetal weight (g) 1978.37 ± 448.69 1979.5 (1700–2262.25) 

Liquor / AFI (cm) 11.65 ± 3.01 11 (10–13.3) 

Gestational age at Doppler (weeks) 33.09 ± 2.08 33 (31.54–34.57) 

Umbilical artery S/D ratio 3.26 ± 0.32 3.2 (3.1–3.3) 

Number of family members 4.31 ± 2.1 4 (3–5) 

Number of earning members 1.16 ± 0.58 1 (1–1) 

Number of births (parity) 1.1 ± 1.27 1 (0–2) 

Number of miscarriages 0.4 ± 0.81 0 (0–1) 
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Table#3: Association of Maternal and Fetal Factors with Perinatal Outcomes 

Factors Catego

ry 

Perinatal Outcomes 

 

Prematurity Low 

APGAR 

Score 

Respiratory 

Distress 

NICU 

Admission 

Birth Weight 

No Ye

s 

p-

va

lu

e 

Y

es 

N

o 

p-

va

lu

e 

N

o 

Y

es 

p-

va

lu

e 

No Y

es 

p-

va

lu

e 

< 

2500 

g 

>2

500 

g 

p-

va

lu

e 

Maternal 

age group 

(years) 

      0.

26

1 ‡ 

    0.

33

3 ‡ 

    0.

50

6 ‡ 

    0.

54

9 ‡ 

    0.

22

5 

‡ 

18 to 25 87 

(40.7) 

46 

(31

.5) 

  6 

(4

2.

9) 

13

3 

(3

8.

0) 

  10

6 

(3

9.

1) 

33 

(3

5.

9) 

  81 

(40

.1) 

57 

(3

5.

2) 

  127 

(37.

2) 

13 

(50

.0) 

  

26 to35 113 

(52.8) 

85 

(58

.2) 

  7 

(5

0.

0) 

19

0 

(5

4.

3) 

  14

6 

(5

3.

9) 

50 

(5

4.

3) 

  108 

(53

.5) 

89 

(5

4.

9) 

  188 

(55.

1) 

10 

(38

.5) 

  

36 to 40 11 

(5.1) 

12 

(8.

2) 

  0 

(0.

0) 

22 

(6.

3) 

  16 

(5.

9) 

6 

(6.

5) 

  10 

(5.

0) 

13 

(8.

0) 

  20 

(5.9) 

3 

(11

.5) 

  

> 40 3 

(1.4) 

3 

(2.

1) 

  1 

(7.

1) 

5 

(1.

4) 

  3 

(1.

1) 

3 

(3.

3) 

  3 

(1.

5) 

3 

(1.

9) 

  6 

(1.8) 

0 

(0.

0) 

  

BMI 

category 

(kg/m²) 

      0.

29

6 ‡ 

    0.

37

6 ‡ 

    0.

00

5*

* † 

    0.

00

4*

* ‡ 

    0.

05

7 

† 

< 18.5 

(under

weight) 

3 

(1.4) 

5 

(3.

4) 

  1 

(7.

1) 

7 

(2.

0) 

  2 

(0.

7) 

6 

(6.

5) 

  0 

(0.

0) 

8 

(4.

9) 

  8 

(2.3) 

0 

(0.

0) 

  

18.5-

24.9 

(Norma

l) 

97 

(45.3) 

54 

(37

.0) 

  7 

(5

0.

0) 

14

6 

(4

1.

7) 

  11

9 

(4

3.

9) 

34 

(3

7.

0) 

  90 

(44

.6) 

63 

(3

8.

9) 

  150 

(44.

0) 

5 

(19

.2) 

  

25-29.9 

(Overw

eight) 

65 

(30.4) 

50 

(34

.2) 

  3 

(2

1.

4) 

11

4 

(3

2.

6) 

  91 

(3

3.

6) 

26 

(2

8.

3) 

  69 

(34

.2) 

48 

(2

9.

6) 

  105 

(30.

8) 

13 

(50

.0) 

  

  49 

(22.9) 

37 

(25

.3) 

  3 

(2

1.

4) 

83 

(2

3.

7) 

  59 

(2

1.

8) 

26 

(2

8.

3) 

  43 

(21

.3) 

43 

(2

6.

5) 

  78 

(22.

9) 

8 

(30

.8) 

  

Monthly 

income 

category 

      0.

50

3 

† 

    0.

39

0 ‡ 

    0.

56

1 

† 

    0.

39

4 

† 

    0.

53

4 

† 

Low 

(≤35k) 

64 

(30.2) 

43 

(30

.1) 

  2 

(1

5.

4) 

10

6 

(3

0.

  78 

(2

9.

0) 

29 

(3

2.

6) 

  56 

(28

.0) 

52 

(3

2.

7) 

  103 

(30.

6) 

7 

(28

.0) 
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6) 

Middle 

(35–

75k) 

131 

(61.8) 

93 

(65

.0) 

  11 

(8

4.

6) 

21

6 

(6

2.

4) 

  17

1 

(6

3.

6) 

56 

(6

2.

9) 

  128 

(64

.0) 

99 

(6

2.

3) 

  213 

(63.

2) 

15 

(60

.0) 

  

High 

(>75k) 

17 

(8.0) 

7 

(4.

9) 

  0 

(0.

0) 

24 

(6.

9) 

  20 

(7.

4) 

4 

(4.

5) 

  16 

(8.

0) 

8 

(5.

0) 

  21 

(6.2) 

3 

(12

.0) 

  

Previous 

history of 

low 

birthweig

ht 

      0.

03

5* 

† 

    0.

63

9 ‡ 

    0.

71

6 

† 

    0.

16

3 

† 

    0.

32

0 

‡ 

No 196 

(92.5) 

124 

(85

.5) 

  12 

(8

5.

7) 

31

3 

(9

0.

2) 

  24

3 

(9

0.

3) 

81 

(8

9.

0) 

  184 

(92

.0) 

14

1 

(8

7.

6) 

  305 

(90.

2) 

22 

(84

.6) 

  

Yes 16 

(7.5) 

21 

(14

.5) 

  2 

(1

4.

3) 

34 

(9.

8) 

  26 

(9.

7) 

10 

(1

1.

0) 

  16 

(8.

0) 

20 

(1

2.

4) 

  33 

(9.8) 

4 

(15

.4) 

  

Chronic 

hypertensi

on 

      0.

05

5 

† 

    0.

62

8 ‡ 

    0.

09

3 

† 

    0.

15

8 

† 

    0.

00

5*

* ‡ 

Yes 14 

(6.6) 

18 

(12

.6) 

  0 

(0.

0) 

33 

(9.

6) 

  20 

(7.

5) 

12 

(1

3.

3) 

  14 

(7.

0) 

18 

(1

1.

3) 

  26 

(7.8) 

7 

(26

.9) 

  

No 197 

(93.4) 

125 

(87

.4) 

  14 

(1

00

.0) 

31

1 

(9

0.

4) 

  24

7 

(9

2.

5) 

78 

(8

6.

7) 

  185 

(93

.0) 

14

1 

(8

8.

7) 

  309 

(92.

2) 

19 

(73

.1) 

  

Diabetes 

mellitus 

      0.

00

3*

* † 

    0.

55

9 

† 

    0.

77

6 

† 

    0.

96

9 

† 

    0.

75

3 

† 

Yes 63 

(29.7) 

66 

(45

.2) 

  4 

(2

8.

6) 

12

6 

(3

6.

2) 

  98 

(3

6.

4) 

32 

(3

4.

8) 

  72 

(36

.0) 

58 

(3

5.

8) 

  120 

(35.

4) 

10 

(38

.5) 

  

No 149 

(70.3) 

80 

(54

.8) 

  10 

(7

1.

4) 

22

2 

(6

3.

8) 

  17

1 

(6

3.

6) 

60 

(6

5.

2) 

  128 

(64

.0) 

10

4 

(6

4.

2) 

  219 

(64.

6) 

16 

(61

.5) 

  

Renal 

disease 

      0.

04

3* 

‡ 

    0.

21

3 ‡ 

    0.

64

5 ‡ 

    0.

00

7*

* ‡ 

    1.

00

0 

‡ 

Yes 1 

(0.5) 

5 

(3.

4) 

  1 

(7.

1) 

5 

(1.

4) 

  4 

(1.

5) 

2 

(2.

2) 

  0 

(0.

0) 

6 

(3.

7) 

  6 

(1.8) 

0 

(0.

0) 

  

No 211 

(99.5) 

141 

(96

.6) 

  13 

(9

2.

34

2 

(9

  26

5 

(9

89 

(9

7.

  200 

(10

0.0

15

5 

(9

  332 

(98.

2) 

26 

(10

0.0
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9) 8.

6) 

8.

5) 

8) ) 6.

3) 

) 

Autoimm

une 

disorders 

(APS/SL

E) 

      0.

04

3* 

‡ 

    0.

21

2 ‡ 

    0.

64

6 ‡ 

    1.

00

0 ‡ 

    1.

00

0 

‡ 

Yes 1 

(0.5) 

5 

(3.

4) 

  1 

(7.

1) 

5 

(1.

4) 

  4 

(1.

5) 

2 

(2.

2) 

  3 

(1.

5) 

3 

(1.

9) 

  6 

(1.8) 

0 

(0.

0) 

  

No 212 

(99.5) 

141 

(96

.6) 

  13 

(9

2.

9) 

34

4 

(9

8.

6) 

  26

6 

(9

8.

5) 

90 

(9

7.

8) 

  198 

(98

.5) 

15

9 

(9

8.

1) 

  334 

(98.

2) 

26 

(10

0.0

) 

  

Bleeding 

in early 

pregnancy 

      0.

16

2 ‡ 

    0.

17

9 ‡ 

    0.

60

3 ‡ 

    1.

00

0 ‡ 

    1.

00

0 

‡ 

Yes 1 

(0.5) 

4 

(2.

8) 

  1 

(7.

1) 

4 

(1.

1) 

  3 

(1.

1) 

2 

(2.

2) 

  3 

(1.

5) 

2 

(1.

2) 

  5 

(1.5) 

0 

(0.

0) 

  

No 213 

(99.5) 

141 

(97

.2) 

  13 

(9

2.

9) 

34

5 

(9

8.

9) 

  26

8 

(9

8.

9) 

89 

(9

7.

8) 

  199 

(98

.5) 

15

9 

(9

8.

8) 

  335 

(98.

5) 

26 

(10

0.0

) 

  

Thyroid 

disease 

      0.

53

4 ‡ 

    1.

00

0 ‡ 

    0.

71

9 ‡ 

    0.

75

7 ‡ 

    1.

00

0 

‡ 

Yes 5 

(2.3) 

5 

(3.

4) 

  0 

(0.

0) 

10 

(2.

9) 

  7 

(2.

6) 

3 

(3.

3) 

  5 

(2.

5) 

5 

(3.

1) 

  10 

(2.9) 

0 

(0.

0) 

  

No 208 

(97.7) 

140 

(96

.6) 

  14 

(1

00

.0) 

33

8 

(9

7.

1) 

  26

2 

(9

7.

4) 

89 

(9

6.

7) 

  195 

(97

.5) 

15

7 

(9

6.

9) 

  331 

(97.

1) 

24 

(10

0.0

) 

  

Pregnancy

-induced 

hypertensi

on 

      0.

05

7 

† 

    0.

11

8 ‡ 

    0.

00

2*

* † 

    <

0.

00

1*

** 

† 

    1.

00

0 

‡ 

Yes 23 

(10.8) 

26 

(17

.8) 

  4 

(2

8.

6) 

47 

(1

3.

5) 

  29 

(1

0.

7) 

22 

(2

3.

9) 

  17 

(8.

5) 

34 

(2

1.

0) 

  48 

(14.

1) 

3 

(11

.5) 

  

No 190 

(89.2) 

120 

(82

.2) 

  10 

(7

1.

4) 

30

2 

(8

6.

5) 

  24

1 

(8

9.

3) 

70 

(7

6.

1) 

  184 

(91

.5) 

12

8 

(7

9.

0) 

  292 

(85.

9) 

23 

(88

.5) 

  

Pre-

eclampsia 

      0.

00

2*

* † 

    0.

39

2 ‡ 

    0.

00

3*

* † 

    <

0.

00

1*

** 

† 

    0.

53

6 

‡ 
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Yes 16 

(7.5) 

26 

(18

.1) 

  3 

(2

1.

4) 

41 

(1

1.

8) 

  25 

(9.

2) 

19 

(2

1.

1) 

  14 

(6.

9) 

30 

(1

8.

8) 

  40 

(11.

8) 

4 

(15

.4) 

  

No 198 

(92.5) 

118 

(81

.9) 

  11 

(7

8.

6) 

30

7 

(8

8.

2) 

  24

6 

(9

0.

8) 

71 

(7

8.

9) 

  188 

(93

.1) 

13

0 

(8

1.

2) 

  299 

(88.

2) 

22 

(84

.6) 

  

Antepartu

m 

hemorrha

ge 

      0.

30

9 ‡ 

    1.

00

0 ‡ 

    1.

00

0 ‡ 

    1.

00

0 ‡ 

    0.

24

9 

‡ 

Yes 1 

(0.5) 

3 

(2.

1) 

  0 

(0.

0) 

4 

(1.

2) 

  3 

(1.

1) 

1 

(1.

1) 

  2 

(1.

0) 

2 

(1.

2) 

  3 

(0.9) 

1 

(4.

0) 

  

No 211 

(99.5) 

143 

(97

.9) 

  14 

(1

00

.0) 

34

3 

(9

8.

8) 

  26

5 

(9

8.

9) 

91 

(9

8.

9) 

  197 

(99

.0) 

16

0 

(9

8.

8) 

  336 

(99.

1) 

24 

(96

.0) 

  

Mode of 

delivery 

      <

0.

00

1*

** 

‡ 

    0.

76

3 ‡ 

    0.

00

9*

* ‡ 

    0.

00

3*

* ‡ 

    0.

70

3 

‡ 

LSCS 133 

(62.7) 

123 

(86

.0) 

  8 

(6

6.

7) 

24

8 

(7

1.

5) 

  18

3 

(6

8.

3) 

74 

(8

2.

2) 

  130 

(65

.3) 

12

8 

(8

0.

0) 

  239 

(71.

1) 

20 

(76

.9) 

  

SVD 77 

(36.3) 

20 

(14

.0) 

  4 

(3

3.

3) 

97 

(2

8.

0) 

  84 

(3

1.

3) 

15 

(1

6.

7) 

  68 

(34

.2) 

31 

(1

9.

4) 

  95 

(28.

3) 

6 

(23

.1) 

  

IVD 2 

(0.9) 

0 

(0.

0) 

  0 

(0.

0) 

2 

(0.

6) 

  1 

(0.

4) 

1 

(1.

1) 

  1 

(0.

5) 

1 

(0.

6) 

  2 

(0.6) 

0 

(0.

0) 

  

Status at 

birth 

      0.

40

7 ‡ 

    0.

03

9* 

‡ 

    1.

00

0 ‡ 

    1.

00

0 ‡ 

    1.

00

0 

‡ 

Alive 213 

(100.

0) 

145 

(99

.3) 

  13 

(9

2.

9) 

34

9 

(1

00

.0) 

  26

9 

(9

9.

6) 

92 

(1

00

.0) 

  200 

(99

.5) 

16

2 

(1

00

.0) 

  339 

(99.

7) 

26 

(10

0.0

) 

  

Stillbirt

h 

0 

(0.0) 

1 

(0.

7) 

  1 

(7.

1) 

0 

(0.

0) 

  1 

(0.

4) 

0 

(0.

0) 

  1 

(0.

5) 

0 

(0.

0) 

  1 

(0.3) 

0 

(0.

0) 

  

Fetal 

gender 

      0.

02

4* 

† 

    0.

98

3 

† 

    0.

00

4*

* † 

    0.

00

3*

* † 

    0.

67

3 

† 

Male 88 

(41.3) 

78 

(53

.4) 

  6 

(4

6.

2) 

16

0 

(4

5.

  11

1 

(4

1.

54 

(5

8.

7) 

  78 

(38

.8) 

88 

(5

4.

7) 

  155 

(45.

7) 

13 

(50

.0) 
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8) 3) 

Female 125 

(58.7) 

68 

(46

.6) 

  7 

(5

3.

8) 

18

9 

(5

4.

2) 

  15

8 

(5

8.

7) 

38 

(4

1.

3) 

  123 

(61

.2) 

73 

(4

5.

3) 

  184 

(54.

3) 

13 

(50

.0) 

  

SGA 

classificati

on 

      0.

43

3 

† 

    1.

00

0 ‡ 

    0.

16

5 

† 

    0.

67

1 

† 

    0.

49

2 

‡ 

Not 

SGA 

(>=10t

h) 

197 

(92.1) 

130 

(89

.7) 

  13 

(9

2.

9) 

31

6 

(9

0.

5) 

  24

8 

(9

1.

9) 

80 

(8

7.

0) 

  181 

(90

.0) 

14

8 

(9

1.

4) 

  307 

(90.

3) 

25 

(96

.2) 

  

SGA 

(<10th) 

17 

(7.9) 

15 

(10

.3) 

  1 

(7.

1) 

33 

(9.

5) 

  22 

(8.

1) 

12 

(1

3.

0) 

  20 

(10

.0) 

14 

(8.

6) 

  33 

(9.7) 

1 

(3.

8) 

  

IUGR 

classificati

on 

      0.

36

4 ‡ 

    0.

43

0 ‡ 

    0.

04

4* 

‡ 

    0.

76

4 ‡ 

    0.

63

9 

‡ 

IUGR 

(<10th) 

0 

(0.0) 

1 

(0.

7) 

  0 

(0.

0) 

1 

(0.

3) 

  0 

(0.

0) 

1 

(1.

1) 

  0 

(0.

0) 

1 

(0.

6) 

  1 

(0.3) 

0 

(0.

0) 

  

No 

IUGR 

(>=10t

h) 

208 

(97.2) 

137 

(95

.1) 

  13 

(9

2.

9) 

33

5 

(9

6.

3) 

  26

2 

(9

7.

4) 

85 

(9

2.

4) 

  194 

(96

.5) 

15

4 

(9

5.

7) 

  325 

(95.

9) 

26 

(10

0.0

) 

  

Severe 

IUGR 

(<3rd) 

6 

(2.8) 

6 

(4.

2) 

  1 

(7.

1) 

12 

(3.

4) 

  7 

(2.

6) 

6 

(6.

5) 

  7 

(3.

5) 

6 

(3.

7) 

  13 

(3.8) 

0 

(0.

0) 

  

 

 

 

 

Variable 

Prematurity Low APGAR Respiratory distress NICU admission Birth weight 

No 

(n=2

03) 

Yes 

(n=100

) 

p-value 

Yes 

(n=1

0) 

No 

(n=2

96) 

p-

val

ue 

No 

(n=242

) 

Yes 

(n=62

) 

p-value 

No 

(n=1

85) 

Yes 

(n=12

0) 

p-value 

<2500 

g 

(n=285

) 

≥250

0 g 

(n=2

3) 

p-value 

Number 

of family 

members 

4 (3–

5) 
4 (3–5) 0.738 

3 (3–

4.5) 

4 (3–

5) 

0.2

93 
4 (3–5) 

4 (3–

5) 
0.073 

4 (3–

5) 

4 (3–

5) 
0.083 4 (3–5) 

5 (3–

7.25) 
0.045* 

Number 

of earning 

members 

1 (1–

1) 
1 (1–1) 0.877 

1 (1–

1) 

1 (1–

1) 

0.2

99 
1 (1–1) 

1 (1–

1) 
0.383 

1 (1–

1) 

1 (1–

1) 
0.848 1 (1–1) 

1 (1–

2) 
0.004** 
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Table 3. Comparison of maternal and fetal factors across perinatal outcomes 

 

Parity 
1 (0–

2) 
1 (0–2) 0.065 

1 (0–

1.5) 

1 (0–

2) 

0.3

36 
1 (0–2) 

0 (0–

1.25) 
0.014* 

1 (0–

2) 

1 (0–

2) 
0.026* 1 (0–2) 

0.5 

(0–3) 
0.813 

Number 

of 

previous 

births 

1 (0–

2) 
1 (0–2) 0.084 

1 (0–

1.5) 

1 (0–

2) 

0.3

56 
1 (0–2) 

0 (0–

1.25) 
0.018* 

1 (0–

2) 

1 (0–

2) 
0.031* 1 (0–2) 

0.5 

(0–3) 
0.779 

Number 

of 

miscarriag

es 

0 (0–

1) 
0 (0–1) 0.136 

0 (0–

0.5) 

0 (0–

1) 

0.5

14 
0 (0–1) 

0 (0–

1) 
0.320 

0 (0–

1) 

0 (0–

1) 
0.836 0 (0–1) 

0 (0–

1) 
0.692 

Birth 

length 

(cm) 

47 

(45–

48) 

45 (43–

47) 

<0.001

*** 

46 

(44.5

–47) 

46 

(45–

48) 

0.1

35 

47 (45–

48) 

45 

(42–

47) 

<0.001

*** 

47 

(45–

48) 

46 

(43–

47.5) 

<0.001

*** 
46 (44–

48) 

48 

(46–

50) 

<0.001

*** 

Head 

circumfer

ence (cm) 

33 

(32–

34) 

32 (31–

33) 

<0.001

*** 

32.5 

(31–

33.25

) 

32 

(31–

33) 

0.3

99 

33 (32–

33) 

31 

(30.38

–

32.62) 

<0.001

*** 

33 

(32–

33) 

32 

(31–

33) 

<0.001

*** 

32 (31–

33) 

34 

(33–

35) 

<0.001

*** 

Abdomin

al 

circumfer

ence (cm) 

28 

(27–

29.43

) 

27.4 

(26.07

–

28.25) 

0.002** 

27 

(26.4

5–

30.4) 

28 

(26.8

–

29.2) 

0.9

17 

28 

(26.9–

29.32) 

27.05 

(26.07

–

28.62) 

0.033* 

28 

(26.9

–

29.3) 

27.6 

(26.15

–29.1) 

0.040* 

28 

(26.8–

29.02) 

29.15 

(27.2

3–

30.82

) 

0.013* 

Estimated 

fetal 

weight (g) 

2100 

(1765

–

2360.

5) 

1897.5 

(1699.

25–

2157.2

5) 

0.002** 

1731 

(1332

–

2415.

5) 

2000 

(1754

–

2297) 

0.3

38 

2029.5 

(1758.

25–

2325.2

5) 

1874 

(1654.

5–

2211) 

0.029* 

2086 

(1766

–

2335) 

1900 

(1666.

5–

2250.

5) 

0.006** 

2000 

(1737.

75–

2262.2

5) 

2235 

(1794

–

2519.

5) 

0.024* 

Liquor/A

FI (cm) 

11.15 

(10.3

–

13.82

) 

11 (10–

13) 
0.033* 

10 

(10–

12.5) 

11 

(10–

13.6) 

0.2

60 

11 

(10.28

–

13.82) 

11 

(10–

12.78) 

0.024* 

11 

(10–

13.8) 

11 

(10–

13.35) 

0.778 
11 (10–

13.3) 

13.45 

(11.4

7–

15.07

) 

<0.001

*** 

Umbilical 

S/D ratio 

3.2 

(3.1–

3.23) 

3.2 

(3.2–

3.4) 

<0.001

*** 

3.2 

(3.15

–3.3) 

3.2 

(3.1–

3.3) 

0.9

05 

3.2 

(3.1–

3.3) 

3.3 

(3.2–

3.4) 

<0.001

*** 

3.2 

(3.1–

3.3) 

3.2 

(3.2–

3.4) 

<0.001

*** 

3.2 

(3.1–

3.3) 

3.2 

(3.2–

3.4) 

0.213 
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Variable 

Prematurity Low APGAR Respiratory distress NICU admission Birth weight 

No 

(n=2

03) 

Yes 

(n=100

) 

p-value 

Yes 

(n=1

0) 

No 

(n=2

96) 

p-

val

ue 

No 

(n=242

) 

Yes 

(n=62

) 

p-value 

No 

(n=1

85) 

Yes 

(n=12

0) 

p-value 

<2500 

g 

(n=285

) 

≥250

0 g 

(n=2

3) 

p-value 

Number 

of family 

members 

4 (3–

5) 
4 (3–5) 0.738 

3 (3–

4.5) 

4 (3–

5) 

0.2

93 
4 (3–5) 

4 (3–

5) 
0.073 

4 (3–

5) 

4 (3–

5) 
0.083 4 (3–5) 

5 (3–

7.25) 
0.045* 

Number 

of earning 

members 

1 (1–

1) 
1 (1–1) 0.877 

1 (1–

1) 

1 (1–

1) 

0.2

99 
1 (1–1) 

1 (1–

1) 
0.383 

1 (1–

1) 

1 (1–

1) 
0.848 1 (1–1) 

1 (1–

2) 
0.004** 

Parity 
1 (0–

2) 
1 (0–2) 0.065 

1 (0–

1.5) 

1 (0–

2) 

0.3

36 
1 (0–2) 

0 (0–

1.25) 
0.014* 

1 (0–

2) 

1 (0–

2) 
0.026* 1 (0–2) 

0.5 

(0–3) 
0.813 

Number 

of 

previous 

births 

1 (0–

2) 
1 (0–2) 0.084 

1 (0–

1.5) 

1 (0–

2) 

0.3

56 
1 (0–2) 

0 (0–

1.25) 
0.018* 

1 (0–

2) 

1 (0–

2) 
0.031* 1 (0–2) 

0.5 

(0–3) 
0.779 

Number 

of 

miscarriag

es 

0 (0–

1) 
0 (0–1) 0.136 

0 (0–

0.5) 

0 (0–

1) 

0.5

14 
0 (0–1) 

0 (0–

1) 
0.320 

0 (0–

1) 

0 (0–

1) 
0.836 0 (0–1) 

0 (0–

1) 
0.692 

Birth 

length 

(cm) 

47 

(45–

48) 

45 (43–

47) 

<0.001

*** 

46 

(44.5

–47) 

46 

(45–

48) 

0.1

35 

47 (45–

48) 

45 

(42–

47) 

<0.001

*** 

47 

(45–

48) 

46 

(43–

47.5) 

<0.001

*** 

46 (44–

48) 

48 

(46–

50) 

<0.001

*** 

Head 

circumfer

ence (cm) 

33 

(32–

34) 

32 (31–

33) 
<0.001

*** 

32.5 

(31–

33.25

) 

32 

(31–

33) 

0.3

99 

33 (32–

33) 

31 

(30.38

–

32.62) 

<0.001

*** 

33 

(32–

33) 

32 

(31–

33) 

<0.001

*** 

32 (31–

33) 

34 

(33–

35) 

<0.001

*** 

Abdomin

al 

circumfer

ence (cm) 

28 

(27–

29.43

) 

27.4 

(26.07

–

28.25) 

0.002** 

27 

(26.4

5–

30.4) 

28 

(26.8

–

29.2) 

0.9

17 

28 

(26.9–

29.32) 

27.05 

(26.07

–

28.62) 

0.033* 

28 

(26.9

–

29.3) 

27.6 

(26.15

–29.1) 
0.040* 

28 

(26.8–

29.02) 

29.15 

(27.2

3–

30.82

) 

0.013* 

Estimated 

fetal 

weight (g) 

2100 

(1765

–

2360.

5) 

1897.5 

(1699.

25–

2157.2

5) 

0.002** 

1731 

(1332

–

2415.

5) 

2000 

(1754

–

2297) 

0.3

38 

2029.5 

(1758.

25–

2325.2

5) 

1874 

(1654.

5–

2211) 

0.029* 

2086 

(1766

–

2335) 

1900 

(1666.

5–

2250.

5) 

0.006** 

2000 

(1737.

75–

2262.2

5) 

2235 

(1794

–

2519.

5) 

0.024* 

Liquor/A

FI (cm) 

11.15 

(10.3

–

13.82

) 

11 (10–

13) 
0.033* 

10 

(10–

12.5) 

11 

(10–

13.6) 

0.2

60 

11 

(10.28

–

13.82) 

11 

(10–

12.78) 
0.024* 

11 

(10–

13.8) 

11 

(10–

13.35) 

0.778 
11 (10–

13.3) 

13.45 

(11.4

7–

15.07

) 

<0.001

*** 

Umbilical 

S/D ratio 

3.2 

(3.1–

3.23) 

3.2 

(3.2–

3.4) 

<0.001

*** 

3.2 

(3.15

–3.3) 

3.2 

(3.1–

3.3) 

0.9

05 

3.2 

(3.1–

3.3) 

3.3 

(3.2–

3.4) 

<0.001

*** 

3.2 

(3.1–

3.3) 

3.2 

(3.2–

3.4) 

<0.001

*** 

3.2 

(3.1–

3.3) 

3.2 

(3.2–

3.4) 

0.213 

 

Values are median (Q1–Q3). p from Mann–Whitney U test (asymptotic, 2-tailed). * p<0.05, ** p<0.01, *** 

p<0.001. 

 

 

 

DISCUSSION  
 

This study evaluated maternal, fetal, anthropometric 

and Doppler factors associated with adverse perinatal 

outcomes among 367 pregnancies. Prematurity was 

observed in 40.6% of neonates, respiratory distress in 

25.3%, and NICU admission in 44.5%, while 92.9% 

had a birth weight below 2500 g. The high frequency 

of low birth weight and prematurity in the present 

study indicates a substantial burden of adverse 

neonatal outcomes in this population. Maternal 
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diabetes mellitus, hypertensive disorders of 

pregnancy, previous low birth weight, BMI, renal 

disease, autoimmune disorders, mode of delivery, 

fetal anthropometric measurements and umbilical 

artery Doppler findings were among the factors 

associated with one or more adverse outcomes. Our 

study's high NICU admission rate highlights the need 

for improved neonatal intensive care services in 

locations with limited resources and indicates the 

substantial infant morbidity linked to placental 

insufficiency. 

 

Maternal BMI was significantly associated with poor 

perinatal outcomes including respiratory distress and 

NICU admission. This finding is consistent with 

previous evidence indicating that increased maternal 

BMI may adversely influence neonatal outcomes. It 

has been reported in a study that maternal obesity was 

significantly associated with NICU admission among 

near-term and term infants, with the association 

becoming stronger with increasing severity of 

obesity.12 More recent population-based evidence has 

also demonstrated that maternal BMI ≥30 kg/m² is 

associated with an increased risk of neonatal 

respiratory morbidity, including respiratory distress 

syndrome.13 The significant association with 

respiratory distress and NICU admission supports the 

importance of appropriate maternal weight 

assessment and management during pregnancy. 

 

A previous history of low birth weight was 

significantly associated with prematurity in the 

present study. This observation agrees with evidence 

that adverse outcomes may recur across successive 

pregnancies. A systematic review identified previous 

adverse pregnancy outcomes and obstetric factors 

among important predictors of recurrent low birth 

weight, intrauterine growth restriction and 

prematurity.14 Similarly, a cohort study from Brazil 

found that recurrence of low birth weight was 

particularly associated with a previous preterm birth 

and higher parity.15 another study also demonstrated 

that a previous low-birth-weight infant was associated 

with lower birth weight and smaller anthropometric 

measurements in a subsequent pregnancy.16 These 

findings suggest that previous poor obstetric outcomes 

may identify women requiring closer antenatal 

surveillance in subsequent pregnancies. 

 

Diabetes mellitus was significantly associated with 

fetal growth restriction and prematurity in the current 

study, with diabetes present in 45.2% of mothers of 

premature neonates compared with 29.7% of mothers 

of term neonates. This finding is consistent with 

extensive evidence linking maternal diabetes with 

adverse pregnancy outcomes. A large meta-analysis 

reported significantly increased risks of preterm 

delivery and NICU admission among pregnancies 

complicated by pregestational diabetes.17 Similarly, a 

recent systematic review and meta-analysis involving 

more than 137 million pregnancies found that 

pregestational diabetes was associated with increased 

risks of preterm delivery, low APGAR score, NICU 

admission, stillbirth and perinatal mortality.18  

 

Hypertensive disorders showed particularly important 

associations with fetal growth restriction and adverse 

neonatal outcomes. Pregnancy-induced hypertension 

was significantly associated with respiratory distress 

and NICU admission, while pre-eclampsia was 

associated with prematurity, respiratory distress and 

NICU admission. These findings are strongly 

supported by previous research. In a large prospective 

cohort of 185,687 singleton births, maternal 

hypertension and pre-eclampsia were associated with 

increased risks of neonatal respiratory disorders, while 

pre-eclampsia was specifically associated with 

respiratory distress syndrome.19 Furthermore, pre-

eclampsia has been shown to remain associated with 

NICU admission and respiratory distress even after 

accounting for the effect of preterm delivery, 

suggesting that its influence may extend beyond 

prematurity itself.20 The higher frequency of 

prematurity and neonatal respiratory morbidity 

among pregnancies complicated by pre-eclampsia in 

the present study may therefore reflect both placental 

dysfunction and the need for earlier delivery because 

of maternal or fetal compromise. 

 

Mode of delivery was significantly associated with 

respiratory distress and NICU admission. Caesarean 

delivery was much more frequent among premature 

neonates than among term neonates (86.0% vs 62.7%) 

consistent with iatrogenic preterm birth due to fetal 

growth restriction. Similar associations between 

caesarean delivery and neonatal respiratory morbidity 

have been reported previously. A study of term 

neonates identified caesarean delivery as a strong risk 

factor for respiratory distress syndrome, while 

multiparity was also independently associated with 

respiratory morbidity.21 Another study demonstrated 

associations between caesarean delivery, neonatal 

respiratory distress and NICU admission.22 However, 

the relationship between mode of delivery and 

neonatal outcomes should be interpreted cautiously 

because caesarean delivery may be performed because 

of pre-existing fetal or maternal complications, 

including, previous cesarean delivery, non-progress of 

labour ,antepartum hemorrhage , chorioamnionitis 

etc. Thus, the observed association may partly reflect 

indication for caesarean delivery rather than the 

procedure itself. 

 

The present study also demonstrated significant 

associations between fetal anthropometric 

measurements and adverse outcomes. Birth length 

and head circumference were significantly lower 

among premature neonates, those with respiratory 

distress, those requiring NICU admission and those 

with lower birth weight. Estimated fetal weight and 
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abdominal circumference also differed significantly 

across several adverse outcomes. These findings are 

clinically plausible because reduced fetal growth and 

smaller anthropometric measurements often 

accompany prematurity and placental insufficiency.  

 

The umbilical artery S/D ratio demonstrated 

significant associations with prematurity, respiratory 

distress and NICU admission. This is consistent with 

evidence that increased umbilical artery resistance 

reflects impaired placental vascular function and is 

associated with adverse perinatal outcomes. A study 

reported that persistently elevated umbilical artery 

S/D ratios were associated with increased preterm 

delivery, NICU admission and lower birth weight.24 

The present findings therefore support the clinical 

value of umbilical artery Doppler assessment for 

identifying pregnancies at increased risk of adverse 

neonatal outcomes. In this study after establishing the 

diagnosis of IUGR the monitoring was done with 

serial growth scans and repeated ultrasound dopplers. 

The decision of delivery was made on the basis of 

worsening Doppler parameters, abnormal CTG 

(cardiotocography) and abnormal ductus venosus in 

those with absent diastolic flow.  

 

Overall, the findings indicate that adverse perinatal 

outcomes in this study were multifactorial, involving 

maternal hypertensive disorder, previous obstetric 

history, fetal characteristics, anthropometric 

parameters and placental blood-flow indices. The 

strongest and most consistent associations were 

observed for maternal hypertension/pre-eclampsia, 

BMI, previous low birth weight, diabetes, mode of 

delivery and umbilical artery Doppler findings. These 

results emphasize the importance of early 

identification of high-risk pregnancies, optimization 

of maternal metabolic and hypertensive conditions, 

serial fetal growth assessment and appropriate 

Doppler surveillance. Because the present analysis 

primarily examined unadjusted associations, the 

observed relationships should not be interpreted as 

independent causal effects. Future studies using 

multivariable regression models would be useful to 

determine which maternal and fetal factors 

independently predict prematurity, respiratory 

distress, NICU admission and low birth weight. 

 

 

CONCLUSION  
 

This study demonstrated that adverse perinatal 

outcomes were associated with a range of maternal, 

fetal and placental factors. Maternal diabetes mellitus 

was significantly associated with prematurity, while 

pregnancy-induced hypertension and pre-eclampsia 

were associated with respiratory distress, NICU 

admission and prematurity. Maternal BMI, previous 

history of low birth weight, renal disease, 

autoimmune disorders and mode of delivery were also 

associated with selected adverse outcomes. 

anthropometric measurements, estimated fetal weight 

and abnormal umbilical artery Doppler indices were 

associated with adverse neonatal outcomes. These 

findings highlight the importance of early 

identification and close antenatal surveillance of high-

risk pregnancies, particularly those complicated by 

fetal growth abnormalities, diabetes and hypertensive 

disorders. Appropriate maternal disease control, serial 

fetal growth assessment and umbilical artery Doppler 

monitoring may facilitate timely intervention and 

potentially improve perinatal outcomes. 
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