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ABSTRACT

Background: Intrauterine growth restriction (IUGR) seems to have long-term health consequences in 
a newborn’s life.  Hypertensive disorders of pregnancy are associated with placental blood flow and 
may lead to IUGR. This study aimed to determine the frequency and outcome of IUGR in hyperten-
sive pregnant females of urban and rural areas.

Method: This cross-sectional observational study was conducted from July 2021 to June 2022 in the 
Department of Gynecology & Obstetrics, CMH Kohat. All pregnant patients(n=170) of age between 
18 to 45 years, either nulliparous or multiparous diagnosed with hypertensive disorders were 
observed for IUGR and its outcomes including appearance, pulse, grimace, activity, and respiration 
(APGAR) score, and stillbirth in urban and rural females. The collected data was analyzed using SPSS 
version 23. The stratification was performed for different variables and the Chi-square test was 
applied post-stratification with a confidence interval of 95% and a p-value of ≤0.05 was considered 
significant.
 
Results: Mean maternal and gestational age (mean ± SD) was 28.05±7.07 years and 36.16±3.64 
weeks respectively. IUGR was detected in 110 (64.7%) babies. The outcomes observed were a low 
APGAR score of 42 (24.7%) and stillbirth was seen in 28 (16.46%) females. While IUGR in the urban 
population was 63.1% and higher in rural females at 65.71% (p = 0.80), the results were not statistically 
significant. 

Conclusion: It was found that rural females had a high percentage of IUGR in babies which is associ-
ated with low APGAR scores and stillbirth. Therefore, timely intervention can prevent hostile conse-
quences and growth disorders.
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INTRODUCTION
Hypertensive disorders of pregnancy are among the 
commonest medical disorders encountered in preg-
nancy and contribute greatly to fetal and maternal 
morbidity and mortality1. These include pregnancy-in-
duced hypertension (PIH), pre-eclampsia, and 
eclampsia. The prevalence of these disorders is higher 
in developing countries as compared to developed 
countries2. A local study was conducted at a hospital 
in Karachi to find out the frequency of hypertensive 
disorders of pregnancy and was reported as high as 
15%3. Hypertensive disorders of pregnancy may also 
adversely affect the fetus. It is associated with low birth 
weight, risk of admission to the intensive care unit, and 
even intrauterine demise. Another local study 
conducted in a hospital in Karachi observed that 
hypertensive disorders of pregnancy are one of the 
leading causes of stillbirths4 .

The mortality from hypertensive disorders of preg-
nancy is very high in developing countries in com-
parison to developed countries and the etiology of 
these disorders remains elusive5. A thorough under-
standing of the pathogenesis of these disorders will 
help in managing these disorders and provide a 
more effective way of protecting women from the 
complications of these disorders, hence protecting 
the mother and the fetus6. Regarding the pathogen-
esis of the hypertensive disorders of pregnancy it is 
thought that it is dependent, at least to some extent, 
on the interaction between the surface endothelial 
cells in the uteroplacental circulation, maternal 
platelets, and the counteracting action of eicosa-
noids made by these tissues7. Conversely, hyperten-
sive disorders of pregnancy and unexplained 
intrauterine growth restriction are a result of placen-
tal insufficiency due to placental dysfunction and 
result in restriction of fetal growth. The incidence of 
intrauterine growth restriction is around 5% in the 
general obstetric population whereas the preva-
lence of IUGR in patients of PIH is around 28% 8-9. 
Rationale of this study was to measure the IUGR and 
its outcomes in pregnant women with hypertensive 
disorders in the local population. With the help of this 
study, we’ll be able to gather local data and devise 
local guidelines and better preventive antenatal 
measures so that the patients may be managed in a 
more effective way. Therefore, the study aimed to 
find out the frequency and outcome of IUGR in 
hypertensive disorders of pregnancy in urban and 
rural females.

METHODS
This was a cross-sectional observational study, 
conducted in the Department of Obstetrics & Gyne-
cology, CMH Kohat, from July 2021 to June 2022 

after approval from the Ethical Review Committee 
of this Hospital (ERC Ref No. E-2005/A/10). The 
sample size (n=170) was calculated with the help of 
an online sample size calculator10, with the preva-
lence of IUGR in hypertensive disorders of pregnan-
cy at 19%, 11 margins of error of 5%, and a confi-
dence level of 95%. The same size came out to be 
168 and was rounded off to 170 patients. The tech-
nique used for sampling was non-probability 
consecutive sampling.

All pregnant patients with age between 18 to 45 
years, either multiparous or nulliparous diagnosed 
with hypertensive disorders of pregnancy were 
included in this study. Hypertensive disorders of 
pregnancy were defined as new onset hypertension 
that occurred after 20 weeks of gestation. Patients 
with a history of transient or chronic hypertension 
with or without proteinuria and patients with a history 
of ischemic heart disease and chronic kidney 
disease were excluded from this study. Pregnant 
women fulfilling the inclusion criteria were enrolled 
for this study after signing the informed consent. All 
the patients diagnosed with hypertensive disorders 
of pregnancy were observed for IUGR and 
outcomes including stillbirth and low APGAR score 
(APGAR less than 7 at 5 minutes). A detailed history 
was taken along with carrying out the detailed 
clinical examination by researchers.  Ultrasonogra-
phy was done by a consultant sinologist. A pre-de-
signed proforma was used to collect all the data.

SPSS version 23 was used to analyze the collected 
data. The frequencies and percentages were 
calculated for a place of residence, parity, mater-
nal age, gestational age, mode of delivery, IUGR, 
and different outcomes in hypertensive disorders of 
pregnancy. Mean and standard deviations (SD) 
were computed for parity, gestational age, mater-
nal age, and APGAR score. The stratification was 
performed for parity, gestational age, maternal 
age, mode of delivery (simple vaginal delivery or 
C-section), and residence (urban or rural) to 
observe the effects on the outcome. The chi-square 
test was applied post-stratification on categorical 
variables with a confidence interval of 95% and a 
p-value of ≤0.05 was considered statistically signifi-
cant.

RESULTS
During one year period of this study, 170 patients 
diagnosed with hypertensive disorders of pregnan-
cy were evaluated for IUGR. The frequency of types 
of hypertensive disorders is shown in Figure 1.
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The maternal age ranged from 18-43 years with a 
mean ± SD of 28.05±7.07. Mean and SD for gesta-
tional age (weeks) and APGAR score and parity 
were 36.16±3.64, 7.11±3.47, and 2.63±2.4 respective-
ly. The mean ± SD for the quantitative variables is 

shown in Figure 2. The demographical data and 
clinical profile of the patients are shown in Table 1. A 
comparison of urban and rural populations is shown 
in Table 2.

Figure 1. Frequency of hypertensive disorders of pregnancy.

*Pregnancy-induced hypertension (PIH)

Figure 2. Quantitative variables of patients.
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Regarding the IUGR in relation to maternal age, 
66.66% (19-20 years), 66.19% (21-30 years), 63.63% 
(31-40 years), and 50% (over 40 years) (p= 0.91). The 
IUGR in relation to gestational age was 60% (30 
weeks or less) and 65.2% (31 weeks or more) (p = 
0.93) while the IUGR in context to urban residence 
was 63.1% and rural residence was 65.71% ([p= 0.80). 
The IUGR in context to parity was nulliparous 63.1% 

and multiparous 61.8% (p = 0.91) while the IUGR in 
context to the mode of delivery c section 60.82% 
and vaginal delivery 69.87% (p= 0.77). The IUGR was 
detected in 110 (64.7%) babies. The observed 
outcomes were low APGAR scores of 42 (24.7%) and 
stillbirth was 28 (16.46%). The frequency of various 
complications in different hypertensive disorders of 
pregnancy is shown in Figure 3.

Table 1: Clinical and demographic profile of patients

Table 2: Comparison of the urban and rural population

Chi-Square Test was applied. *Significant p-value ≤0.05.

Variables n (%)

Maternal Age (Years)

<20 36 (21.17)

21-30 71 (41.76)

31-40 47 (27.65)

>40 16 (9.41)

Gestational Age (Weeks)

27 11 (6.47)

28-32 7 (4.12)

33-36 27 (15.88)

37 125 (73.53)

Residence

Urban 65 (38.24)

Rural 105 (61.76)

Parity

0-1 72 (45)

2-5 48 (30)

>5 40 (25)

Mode of delivery

C-section 97 (57.1)

Vaginal delivery 73 (42.9)

Maternal age
(Years) n

Parity
Mean+SD

p-
value

Gestational 
Age

(Weeks)
Mean+SD

p-
value

Mode Of Delivery

p-
value n (%)

p-
value

SVD

n (%)

C-
section
n (%)

Urban

25 34 1.44±1.67
0.18

35.65±3.66
0.06

12
(33.33)

22
(64.71) 0.99

13
(38.24) 0.979

26-35 25 3.4±2.35 36.88±2.67 12
(48)

13
(54)

17
(68)

36 6 5.16±2.56
0.11

30.67±7
0.45

2
(33.33)

4
(66.67) 0.387

3
(50) 0.44

Rural

25 37 1.92±1.88 37.14±1.84 15
(40.54)

22
(59.46)

28
(75.68)

26-35 46 2.37±2.12
0.65

36.3±3.34
0.16

19
(41.3)

27
(58.7) 0.357

27
(58.69) 0.544

36 22 4.68±2.88 35.73±4.96 12
(54.54)

10
(45.45)

14 
(63.63)

IUGR
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Figure 3: Frequency of complications in hypertensive disorders

DISCUSSION
Hypertensive disorders of pregnancy can lead to 
many complications which include but are not 
limited to premature delivery, IUGR, placental 
abruption, HELLP syndrome, stroke, and myocardial 
infarction 12-15. The risk of morbidity and mortality of 
the mother and the fetus due to these complica-
tions warrants timely diagnosis and management of 
these disorders. As compared to uneventful preg-
nancies, pregnancies with hypertensive disorders 
may lead to increased morbidity and mortality of 
the mother and the fetus. IUGR seems to be the 
prime complication of the fetus in pregnancies 
complicated with hypertensive disorders16. The 
exact cause is not fully understood but it is believed 
that it may be related to malfunction of the blood 
vessels in the placenta. Hypertensive disorders of 
pregnancy lead to vasoconstriction of the blood 
vessels present in the placenta and result in reduced 
placental blood flow. This in turn results in a reduced 
supply of nutrients and oxygen to the fetus leading 
to growth restriction. Hypertensive disorders of preg-
nancy are more prevalent in primigravida and 
perhaps the main reason for the IUGR and reduced 
weight of the placenta17. In this study, the IUGR was 
seen in 110 (64.7%) patients, out of these 29 (26.36%) 
were nulliparous and the remaining 81 (73.63%) 
were multiparous, this is comparable with the study 
conducted by Arwan B et al 18 . Contrary to this, in 
another study IUGR was seen in 57.5% of primigravi-
da and while it was 42.5% in multigravida 19.

In our study we found out the incidence of IUGR in 
urban and rural populations was statistically non-signifi-
cant; which was 63.1% for urban and 65.71% for rural 
residents. Contrary to this finding, in a study conduct-
ed by Iranian researchers, it was concluded that preg-
nant ladies belonging to rural areas are at higher risk of 
IUGR, preterm birth, post-term pregnancy, need for 
neonatal resuscitation, and NICU admissions20. In the 
current study, we observed that the incidence of IUGR 
in the hypertensive disorder of pregnancy in relation to 
maternal age is evenly distributed in all age groups. 
However, various national and international studies 
have yielded a wide variety of results. A similar study 
conducted by Villar J et al. concluded that the 
incidence of IUGR is more common in extremes of 
maternal age21. In a local study conducted at Aga 
Khan Hospital Karachi by Pakistani researchers, found 
that complication of IUGR in hypertensive disorders of 
pregnancy is associated with young maternal age22. 
Rubinshtein AM et al concluded in their study that 
IUGR is commonly associated with advanced mater-
nal age 23.

The hypertensive disorders of pregnancy also 
adversely affect the APGAR score as well.  The 
present study results showed a low APGAR score of 
24.7%. Our results are comparable to another similar 
study conducted by Aftab S et al. 24 In their study the 
low APGAR score was seen in 24.7%. Stillbirth is 
another sequela of hypertensive disorders. In our 

study stillbirth was seen in 16.46% of patients. A similar 
rate of stillbirth (15.5 %) was seen in a study conduct-
ed by Lugobe HM et al. 25 Hypertensive disorders in 
pregnancy are quite common and are associated 
with various outcomes which necessitate their timely 
diagnosis and proper management to reduce the 
adverse outcomes.

The strength of this study was that it covered the 
rural and urban population of the KPK province of 
Pakistan and had an ample sample size and 
covered an age group from eighteen to 43 years. A 
possible weakness of the study was patients recruit-
ed for this study belonged to only one region of 
Pakistan and results cannot be generalized for the 
Pakistani population, it is therefore suggested that a 
similar multicenter study on a larger scale with at 
least covering two to three provinces be conducted 
for more accurate results.

CONCLUSION
The study found that rural females had a high 
percentage of IUGR in babies. As IUGR is one of the 
most frequently encountered sequelae of hyperten-
sive disorders. It is associated with low APGAR scores 
and stillbirth. Assessment of growth disorder can be 
easily done in modern-day obstetrics and timely 
intervention can prevent the hostile consequences.
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DISCUSSION
Hypertensive disorders of pregnancy can lead to 
many complications which include but are not 
limited to premature delivery, IUGR, placental 
abruption, HELLP syndrome, stroke, and myocardial 
infarction 12-15. The risk of morbidity and mortality of 
the mother and the fetus due to these complica-
tions warrants timely diagnosis and management of 
these disorders. As compared to uneventful preg-
nancies, pregnancies with hypertensive disorders 
may lead to increased morbidity and mortality of 
the mother and the fetus. IUGR seems to be the 
prime complication of the fetus in pregnancies 
complicated with hypertensive disorders16. The 
exact cause is not fully understood but it is believed 
that it may be related to malfunction of the blood 
vessels in the placenta. Hypertensive disorders of 
pregnancy lead to vasoconstriction of the blood 
vessels present in the placenta and result in reduced 
placental blood flow. This in turn results in a reduced 
supply of nutrients and oxygen to the fetus leading 
to growth restriction. Hypertensive disorders of preg-
nancy are more prevalent in primigravida and 
perhaps the main reason for the IUGR and reduced 
weight of the placenta17. In this study, the IUGR was 
seen in 110 (64.7%) patients, out of these 29 (26.36%) 
were nulliparous and the remaining 81 (73.63%) 
were multiparous, this is comparable with the study 
conducted by Arwan B et al 18 . Contrary to this, in 
another study IUGR was seen in 57.5% of primigravi-
da and while it was 42.5% in multigravida 19.

In our study we found out the incidence of IUGR in 
urban and rural populations was statistically non-signifi-
cant; which was 63.1% for urban and 65.71% for rural 
residents. Contrary to this finding, in a study conduct-
ed by Iranian researchers, it was concluded that preg-
nant ladies belonging to rural areas are at higher risk of 
IUGR, preterm birth, post-term pregnancy, need for 
neonatal resuscitation, and NICU admissions20. In the 
current study, we observed that the incidence of IUGR 
in the hypertensive disorder of pregnancy in relation to 
maternal age is evenly distributed in all age groups. 
However, various national and international studies 
have yielded a wide variety of results. A similar study 
conducted by Villar J et al. concluded that the 
incidence of IUGR is more common in extremes of 
maternal age21. In a local study conducted at Aga 
Khan Hospital Karachi by Pakistani researchers, found 
that complication of IUGR in hypertensive disorders of 
pregnancy is associated with young maternal age22. 
Rubinshtein AM et al concluded in their study that 
IUGR is commonly associated with advanced mater-
nal age 23.

The hypertensive disorders of pregnancy also 
adversely affect the APGAR score as well.  The 
present study results showed a low APGAR score of 
24.7%. Our results are comparable to another similar 
study conducted by Aftab S et al. 24 In their study the 
low APGAR score was seen in 24.7%. Stillbirth is 
another sequela of hypertensive disorders. In our 

study stillbirth was seen in 16.46% of patients. A similar 
rate of stillbirth (15.5 %) was seen in a study conduct-
ed by Lugobe HM et al. 25 Hypertensive disorders in 
pregnancy are quite common and are associated 
with various outcomes which necessitate their timely 
diagnosis and proper management to reduce the 
adverse outcomes.

The strength of this study was that it covered the 
rural and urban population of the KPK province of 
Pakistan and had an ample sample size and 
covered an age group from eighteen to 43 years. A 
possible weakness of the study was patients recruit-
ed for this study belonged to only one region of 
Pakistan and results cannot be generalized for the 
Pakistani population, it is therefore suggested that a 
similar multicenter study on a larger scale with at 
least covering two to three provinces be conducted 
for more accurate results.

CONCLUSION
The study found that rural females had a high 
percentage of IUGR in babies. As IUGR is one of the 
most frequently encountered sequelae of hyperten-
sive disorders. It is associated with low APGAR scores 
and stillbirth. Assessment of growth disorder can be 
easily done in modern-day obstetrics and timely 
intervention can prevent the hostile consequences.
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DISCUSSION
Hypertensive disorders of pregnancy can lead to 
many complications which include but are not 
limited to premature delivery, IUGR, placental 
abruption, HELLP syndrome, stroke, and myocardial 
infarction 12-15. The risk of morbidity and mortality of 
the mother and the fetus due to these complica-
tions warrants timely diagnosis and management of 
these disorders. As compared to uneventful preg-
nancies, pregnancies with hypertensive disorders 
may lead to increased morbidity and mortality of 
the mother and the fetus. IUGR seems to be the 
prime complication of the fetus in pregnancies 
complicated with hypertensive disorders16. The 
exact cause is not fully understood but it is believed 
that it may be related to malfunction of the blood 
vessels in the placenta. Hypertensive disorders of 
pregnancy lead to vasoconstriction of the blood 
vessels present in the placenta and result in reduced 
placental blood flow. This in turn results in a reduced 
supply of nutrients and oxygen to the fetus leading 
to growth restriction. Hypertensive disorders of preg-
nancy are more prevalent in primigravida and 
perhaps the main reason for the IUGR and reduced 
weight of the placenta17. In this study, the IUGR was 
seen in 110 (64.7%) patients, out of these 29 (26.36%) 
were nulliparous and the remaining 81 (73.63%) 
were multiparous, this is comparable with the study 
conducted by Arwan B et al 18 . Contrary to this, in 
another study IUGR was seen in 57.5% of primigravi-
da and while it was 42.5% in multigravida 19.

In our study we found out the incidence of IUGR in 
urban and rural populations was statistically non-signifi-
cant; which was 63.1% for urban and 65.71% for rural 
residents. Contrary to this finding, in a study conduct-
ed by Iranian researchers, it was concluded that preg-
nant ladies belonging to rural areas are at higher risk of 
IUGR, preterm birth, post-term pregnancy, need for 
neonatal resuscitation, and NICU admissions20. In the 
current study, we observed that the incidence of IUGR 
in the hypertensive disorder of pregnancy in relation to 
maternal age is evenly distributed in all age groups. 
However, various national and international studies 
have yielded a wide variety of results. A similar study 
conducted by Villar J et al. concluded that the 
incidence of IUGR is more common in extremes of 
maternal age21. In a local study conducted at Aga 
Khan Hospital Karachi by Pakistani researchers, found 
that complication of IUGR in hypertensive disorders of 
pregnancy is associated with young maternal age22. 
Rubinshtein AM et al concluded in their study that 
IUGR is commonly associated with advanced mater-
nal age 23.

The hypertensive disorders of pregnancy also 
adversely affect the APGAR score as well.  The 
present study results showed a low APGAR score of 
24.7%. Our results are comparable to another similar 
study conducted by Aftab S et al. 24 In their study the 
low APGAR score was seen in 24.7%. Stillbirth is 
another sequela of hypertensive disorders. In our 

study stillbirth was seen in 16.46% of patients. A similar 
rate of stillbirth (15.5 %) was seen in a study conduct-
ed by Lugobe HM et al. 25 Hypertensive disorders in 
pregnancy are quite common and are associated 
with various outcomes which necessitate their timely 
diagnosis and proper management to reduce the 
adverse outcomes.

The strength of this study was that it covered the 
rural and urban population of the KPK province of 
Pakistan and had an ample sample size and 
covered an age group from eighteen to 43 years. A 
possible weakness of the study was patients recruit-
ed for this study belonged to only one region of 
Pakistan and results cannot be generalized for the 
Pakistani population, it is therefore suggested that a 
similar multicenter study on a larger scale with at 
least covering two to three provinces be conducted 
for more accurate results.

CONCLUSION
The study found that rural females had a high 
percentage of IUGR in babies. As IUGR is one of the 
most frequently encountered sequelae of hyperten-
sive disorders. It is associated with low APGAR scores 
and stillbirth. Assessment of growth disorder can be 
easily done in modern-day obstetrics and timely 
intervention can prevent the hostile consequences.
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