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ABSTRACT  
Background: High-risk pregnancy (HRP) remains a major public health concern in rural India due to persistent socio-
demographic and obstetric vulnerabilities. Aim: To estimate the burden of high-risk pregnancies among postpartum 
women in rural areas of Ghaziabad and to assess their association with socio-demographic determinants. Methodology: A 
cross-sectional study was conducted among 327 postpartum women residing in selected rural villages. Data were collected 
using a pre-designed, semi-structured questionnaire after obtaining informed consent. Information on socio-demographic 
profile and pregnancy-related risk factors was obtained through interviews. Data entry was done in MS Excel, and 
statistical analysis was performed using IBM SPSS version 31.0. Chi-square test was applied, and p<0.05 was considered 
significant. Results: Overall, 131 women (40%) were identified as high-risk. Severe anaemia was the most common risk 
factor (38.17%; n=50), followed by previous LSCS (34.35%; n=45). Significant associations were noted between high-risk 
pregnancy and age at marriage (p=0.009), religion (p=0.001),family type (p=0.043) and Gestational Age at Birth(0.001). 
Conclusion: The study reveals a considerable burden of high-risk pregnancies in rural Ghaziabad, with anaemia and 
previous LSCS being major contributors. Early marriage, religion, and family structure were important determinants. 
Strengthening antenatal care, promoting delayed marriage, improving nutrition, and enhancing community awareness are 
essential to reduce maternal and perinatal complications. 
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INTRODUCTION 
A high-risk pregnancy (HRP) is defined as one 
complicated by factors that may adversely affect 
maternal or perinatal outcomes. Although only 10–30% 
of pregnancies are classified as high-risk, they contribute 
to nearly 70–80% of maternal and perinatal morbidity 
and mortality. Common risk factors include severe 
anemia, hypertensive disorders, infections, 
hypothyroidism, gestational diabetes, multiple 
pregnancies, previous cesarean section, and extremes of 
maternal age.(1) 
Globally, maternal mortality remains a major concern, 
with over 260,000 maternal deaths occurring annually, 
predominantly in developing countries and rural 
settings. The global maternal mortality ratio (MMR) in 
2023 was 197, while India and Uttar Pradesh reported 
MMRs of 88 and 141, respectively. Neonatal mortality 
also remains high, with India reporting 24.9 per 1,000 
live births and a substantial global burden.(2,3)  
High-risk pregnancies are strongly associated with 
adverse perinatal outcomes, including stillbirths and 
preterm births. These challenges are further amplified in 

rural and resource-limited areas due to poor 
accessibility, lack of skilled care, and inadequate health 
infrastructure.(4)  
Early identification and appropriate management of 
HRPs are essential to reduce maternal and neonatal 
morbidity and mortality. The present study was 
undertaken to assess the burden and socio-demographic 
determinants of high-risk pregnancy in rural 
Ghaziabad.(5)  
AIM: To estimate the burden of high-risk pregnancies 
among postpartum women in rural areas of Ghaziabad 
and to assess their association with socio-demographic 
determinants. 
 

MATERIAL & METHODS 
Study type & Study design: This was an observational, 
community-based cross-sectional study conducted to 
assess the burden and associated factors of high-risk 
pregnancies. 
Study setting: The study was carried out in the rural 
areas of district Ghaziabad and at the Department of 
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Community Medicine, Santosh Medical College, 
Ghaziabad. 
Study population: The study population comprised 
postpartum women aged 15–45 years residing in 
selected rural areas of Ghaziabad. 
Study duration: The study was conducted over a period 
of six months, from November 2024 to April 2025. 
Sample size calculation: The sample size for the present 
study was calculated using Fisher’s formula: n = (Z² × p × 
(100 − p)) / d². In this formula, Z was taken as 1.96 
corresponding to a 95% confidence interval, p was taken 
as 30.7% based on the prevalence of high-risk 
pregnancies reported by Jaideep KC et al. (9), and d was 
considered as 5% absolute precision. Substituting these 
values, the calculated sample size was 326.7, which was 
rounded off to 327 participants for the study. 
Inclusion criteria: Postpartum women of the age group 
15-45 years who were permanent residents were in 
selected rural areas of district Ghaziabad. 
Exclusion criteria: Participants who were unavailable 
during the visit or who were not willing to participate or 
refused to provide written informed consent were 
excluded from the study. 
Strategy for data collection: A multi-stage random 
sampling technique was employed. One PHC from each 

rural block was selected randomly, followed by selection 
of one village from each PHC. All eligible postpartum 
women in the selected villages were included until the 
required sample size was achieved. Data were collected 
using a pre-designed, semi-structured questionnaire 
through face-to-face interviews. The list of participants 
was obtained from ASHA and ANM workers. 
Working definition: High-risk pregnancy was defined as 
any pregnancy associated with one or more medical, 
obstetric, or socio-demographic risk factors that could 
adversely affect maternal or perinatal outcomes, as per 
the guidelines of the Pradhan Mantri Surakshit Matritva 
Abhiyan (PMSMA), Government of India. 
Ethical issues & Informed consent: Ethical approval was 
obtained from the Institutional Ethics Committee of 
Santosh Medical College. Written informed consent was 
obtained from all participants prior to data collection. 
Confidentiality and anonymity of the participants were 
strictly maintained. 
Data analysis: The data were collected and entered in 
MS Excel 2016. Analysis was performed using 
appropriate statistical methods with SPSS software 
version 31.0. The chi-square test was applied to assess 
associations between variables, and a p-value of <0.05 
was considered statistically significant. 

Flow diagram 

 

 

RESULTS 
Table 1: This table depicts the distribution of 
blocks.Equal number of participants were taken from 4 
blocks of district Ghaziabad, that are Murad nagar, 
Rajapur, Loni and Bhojpur. 
Table 1: Distribution of Blocks and number of 
participants. 

S. 
No. 

Blocks of Ghaziabad 
district 

Number (n= 
327) 

Percentage 
(%) 

1 Murad Nagar 82 25.07 
2 Rajapur 82 25.07 
3 Loni 82 25.07 
4 Bhojpur 81 24.7 
Total 327 100 

 

Figure 1: Distribution of Study Participants by Age 
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Figure 1 shows division of study participants by age (in 
Years). The majority of study participants belonged to 
the 18–30 years age group, accounting for 236 (72.2%) 
of the total study population, indicating that younger 
women constituted the predominant age group in the 
study. 
Figure 2: Proportion of High-Risk Pregnancies among 
the Study Participants. 

 
Figure 2 shows the distribution of study participants in 
accordance with tohigh-risk pregnancy status. Among 
the study participants, 131 (40%) were identified as 
high-risk pregnancies, while 196 (60%) were normal 
pregnancies, indicating that a substantial proportion of 
pregnancies were categorized as high risk. 

Table 2 shows the distribution of high-risk pregnancy 
according to selected risk factors. Among the high-risk 
pregnancies, severe anemia (<7 g/dl) was the most 
common risk factor, present in 50 (38.17%) participants, 
followed by previous LSCS in 45 (34.35%) 
participants.Multiple risk factors co-existed in several 
women; therefore, the total number exceeds the sample 
size. 
Table 3 shows the association between 
sociodemographic factors and high-risk pregnancy. The 
proportion of high-risk pregnancy was highest among 
women aged less than 18 years (80%), followed by those 
aged above 30 years (43%) and 18–30 years (37.7%), but 
the association was not statistically significant (p=0.124). 
High-risk pregnancy was more common among women 
married before 18 years (61.8%) compared to those 
married between 18–30 years (37.6%), and this 
association was statistically significant (p=0.009). A 
higher proportion of high-risk pregnancy was observed 
among Muslim women (51.1%) compared to Hindu 
women (32%), which was statistically significant 
(p=0.001). High-risk pregnancy was also more common 
in nuclear families (45.2%) than in joint families (34.8%), 
and this association was statistically significant 
(p=0.043). Although higher proportions of high-risk 
pregnancy were observed among women from lower 
socioeconomic classes, the association was not 
statistically significant (p=0.074). 

 
Table 2: Distribution of Study Participants According to Risk factors for High-Risk Pregnancy. 

S. No. Risk Factors Number (n= 131) Percentage (%) 

1 Severe anemia (<7 g/dl) 50 38.17 
2 Pregnancy induced Hypertensive disorder 5 3.82 
3 Gestational diabetes mellitus 8 6.11 
4 Hypothyroidism 7 5.34 
5 HIV 0 0.00 
6 Syphilis 0 0.00 
7 Young primi (Age <19) 7 5.34 
8 Elderly primi (Age >35) 1 0.76 
9 Twin /multiple pregnancy 3 2.29 
10 Rh negative Blood group 3 2.29 
11 Previous LSCS 45 34.35 
12 History of still birth 10 7.63 
13 TB 1 0.76 
14 Malaria 1 0.76 
15 Grand Multipara 3 2.29 
16 Cephalo- Pelvic Disproportion 0 0.00 
17 Hepatitis-B 8 6.11 
18 Congenital malformation 0 0.00 
19 Systemic illness 2 1.53 
20 Prolonged labour/ Obstructed labour 2 1.53 

* Several women had more than one risk factor. 
 
Table 3: Association Between Sociodemographic Factors &High-Risk Pregnancy. 

 
Age 

High Risk Pregnancy 𝑿𝟐-value, d.f., P- Value 
Yes No Total 

< 18 4 (80%) 1 (20%) 5(100%) 4.176,2,0.124 
18-30 89 (37.7%) 147 (62.3%) 236 (100%) 
> 30 37 (43%) 49 (57%) 86 (100%) 
Age of Mother at Marriage 
< 18 21 (61.8%) 13 (38.2%) 34 (100%) 9.426,2,0.009 
18-30 109 (37.6%) 181 (62.4%) 290 (100%) 

(131)

40%196

(60%)

High Risk
Pregnancy

Normal Pregnancy
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> 30 0 3 (100%) 3 (100%) 
Religion 
Hindu 62 (32%) 132 (68 %) 194 (100%) 11.319,1,0.001 
Muslim 68 (51.1%) 65 (48.9%) 133 (100%) 
Type of Family 
Nuclear 75 (46.2%) 91 (54.8%) 166 (100%) 6.308,2,0.043 
Joint 56 (34.8%) 105 (65.2%) 161 (100%) 
Socio-Economic Class 
Upper 0  3 (100%) 3 (100%) 8.533,4,0.074 
UpperMiddle 18 (31.6%) 39 (68.4%) 57 (100%) 
Middle 64 (38.6%) 102 (61.4%) 166 (100%) 
LowerMiddle 44 (45.8%) 52 (54.2%) 96 (100%) 
Lower 4 (80%) 1 (20%) 5 (100%) 

 
Table 4: Association Between Pregnancy Outcomes & High-Risk Pregnancy. 

 
Outcome of Pregnancy 

High Risk Pregnancy 𝑿𝟐-value, d.f., P- Value 
Yes No Total 

Live birth 125(39.2%) 195(60.8%) 319(100%) 1.771,1,0.183 
Still birth 5(62.5%) 3(37.5%) (100%) 
Gestational Age at Birth  
Preterm 28(70%) 12(30%) 40(100%) 17.936,2,0.0001 
Term 102(35.7%) 184(64.3%) 286(100%) 
Post term 0 1(100%) 1(100%) 
Birth Weight 
Low birth wight 14(42.4%) 19(57.6%) 33(100%) 0.640,2,0.726 
Normal 107(38.9%) 168(61.1%) 275(100%) 
Fetal macrosomia 9(47.4%) 10(52.6%) 19(100%) 

 
Table 4 shows the association between pregnancy 
outcomes and high-risk pregnancy. Among live births, 
39.2% belonged to the high-risk group and 60.8% to the 
non–high-risk group, with no statistically significant 
association (p=0.183). Preterm births were more 
common in the high-risk group (70%) compared to the 
non–high-risk group (30%), and this association was 
statistically significant (p=0.0001). With respect to birth 
weight, the distribution of low birth weight, normal 
weight, and macrosomia did not show a statistically 
significant association with high-risk pregnancy 
(p=0.726). 
 

DISCUSSION 
The majority of participants belonged to the age group 
of 18–30 years constituting 236 (72.2%) of the study 
population followed by women aged more than 30 years 
who accounted for 86 (26.3%). Adolescents aged less 
than 18 years formed a very small proportion at 5 
(1.5%). Similar findings were reported by Kumar et al. (6) 
in a study carried out in Ghaziabad, Uttar Pradesh, 
where 358 (82.68%) women were in the 20-30 years age 
group, followed by 68 (15.71%) who were older than 30 
years, while only 7 (1.61%) participants were below 20 
years of age. Mogan et al. (7) conducted a study in a PHC 
at Fatehpur Beri, Delhi, and also reported that the 
majority of pregnant women were within the younger 
reproductive age group of 21-25 years, although a 
comparatively higher proportion of adolescent 
pregnancies (18.5%) was noted. This age distribution is 
comparable with the findings of KCJ et al. (8) from 
Belgavi, Karnataka, who reported that the majority of 
pregnant women (88%) were in the age group of 20-29 
years, with 7% being adolescents and 5% aged more 
than 30 years, indicating a similar reproductive age 

pattern in rural settings. The age distribution is 
consistent with previous studies, all of which show that 
the reproductive age group of 20-30 years constitutes 
the predominant proportion of antenatal women in this 
region. However, efforts should be directed to sensitize 
women about ideal age of conception since 5 women 
were found to be in less than 18 years of age in our 
study. (Figure 1). 
Among all the pregnancies, 131 (40.0%) women were 
identified as having High risk pregnancies, while 196 
(60.0%) were categorized as having normal 
pregnancies.Similarly Jaideep KC et al. (9) conducted at 
Belgavi, Karnataka reported that 184 (30.66%) women 
had High risk pregnancies, whereas 416 (69.33%) were 
classified as non-High risk pregnancies. Similarly, a study 
by  Jadhao et al. (10) at rural areas of Nagpur, 
Maharashtra noted a prevalence of High risk pregnancy 
of 33.64% in their study population. The proportion of 
high risk pregnancies in the study is similar to findings 
from Ibrahim et al., Jaideep KC et al. and Jadhao et al., 
all showing comparable levels of High risk cases, 
reflecting a consistent burden across rural settings, 
across the country and across 2 decades despite putting 
a lot of efforts by the health ministry in maternal and 
child health services. (Figure 2) 
Several maternal risk factors were identified among the 
131 high risk pregnant women and multiple participants 
had more than one risk factor. Severe anaemia (<7 g/dl) 
was the most common risk factor (38.17%) followed by 
Previous LSCS (34.35%), Gestational diabetes 
mellitus(6.11%) and hepatitis-B infection(6.11%), while 
pregnancy-induced hypertension was observed in 
(3.82%) women.In contrast a study by Mogan KA et al. 
(2023)(7) in a PHC at Fatehpur Beri, Delhi observed 
hypothyroidism as the most common risk factor, 
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reported in 119 (43.7%) women, followed by >1 
previous LSCS in 52 (19.1%) and more than one abortion 
in 43 (15.8%). Multigravida status (>5) was reported in 
21 (7.7%) women, previous stillbirth in 10 (3.6%), Rh 
incompatibility in 9 (3.3%) and severe anaemia in 4 
(1.4%) women. Similarly, Bhandari et al. (2024)(11) 
conducted a study in  tertiary care hospital among high 
risk pregnant females reported that among 91 (26.0%) 
high risk pregnant women, previous LSCS was the most 
common risk factor in 25 (27.47%), followed by 
hypothyroidism in 19 (20.87%) and GDM in 15 (16.48%). 
The overall pattern of maternal risk factors is broadly 
similar across studies, with severe anaemia and previous 
LSCS being the most common in the study, aligning with 
the predominance of major obstetric risk factors 
reported in other studies. (Table 2) 
Age was not significantly associated with pregnancy risk 
status.Ibrahim et al. (12) conducted at Salem, Tamil 
Nadu also reported a non-significant association 
between Mandal et al. (13) conducted a study in Malda, 
West Bengal and did not observed any statistically 
significant relationship between maternal age and 
pregnancy risk, reporting a chi-square value of 3.9428 
with a p-value of 0.13926. The consistent findings across 
studies indicate that maternal age alone did not 
significantly influence pregnancy risk status. (Table 3) 
Age at marriage proved to be statistically significant 
association with pregnancy risk status. Higher 
proportion of high-risk pregnancies was observed 
among women married before 18 years of age. Kiplagat 
et al. (14) did a study at Mysore, Karnataka also 
reported a statistically significant association between 
age at marriage & adverse pregnancy outcomes, with a 
p-value < 0.0001, supporting the findings of the study. 
The consistent statistical significance across studies 
indicates that early age at marriage is an important 
determinant contributing to a higher likelihood of High-
risk pregnancy in these settings. (Table 3) 
Religion showed a statistically significant association 
with pregnancy risk status. High risk pregnancy was 
more common among Muslim women, with 68 out of 
133 (51.1%) classified as high risk, compared to 62 out of 
194 (32.0%) among Hindu women. This difference 
proved to be statistically significant (χ² = 11.319, df = 1, 
p = 0.001. Suchita et al. (15) conducted a study at Ujjain, 
Madhya Pradesh also noted a significant association 
between religion and pregnancy risk, noting that 126 
(78.3%) of Hindu women in the High risk category, while 
among non-Hindu women, 35 (21.7%) were high risk, 
with their reported p-value of 0.03 confirming statistical 
significance. The consistent statistical significance across 
studies indicates that religion may act as an important 
determinant influencing the likelihood of High-risk 
pregnancy in these settings. (Table 3) 
Family type showed a statistically significant association 
with pregnancy risk status. High-risk pregnancy was 
more common among women belonging to nuclear 
families, with 75 out of 166 (45.2%) classified as high-
risk.This association was statistically significant (χ² = 
6.308, df = 2, p = 0.043). Suchita  et al. (15) conducted a 
study at Ujjain, Madhya Pradesh also assessed the 
association between family type and pregnancy risk and 
found that among women from joint families, 161 

(67.4%) were low risk and 121 (75.2%) were high risk 
however, this association was not statistically significant 
(p = 0.09). The differing significance across studies 
suggests that family type may influence pregnancy risk 
in some settings, but it may not consistently act as a 
strong independent predictor of High-risk pregnancy. 
(Table 3) 
No statistically significant association was observed 
between socio-economic status and pregnancy risk. High 
risk pregnancy was proportionately highest among 
women belonging to the lower socio-economic class, 
with 4 out of 5 (80%) classified as high risk, followed by 
lower-middle class women with 44 out of 96 (45.8).The 
association was not statistically significant (χ² = 8.533, df 
= 4, p = 0.074). Sahoo et al. (16) conducted a study at 
NewDelhi also reported a significant association 
between socio-economic status and pregnancy risk, 
where 21 (77.8%) women from the lower class were low 
risk and 6 (22.2%) were high risk, while in the 
middle/upper-middle class, 29 (22.0%) were low risk and 
103 (78.0%) were high risk; their findings were 
statistically significant (χ² = 35.309, p < 0.001). The 
inconsistency in statistical significance across studies 
suggests that socio-economic status may not be a strong 
or consistent independent predictor of High-risk 
pregnancy, possibly because its influence varies with 
differences in local healthcare access and support 
systems. (Table 3) 
In the present study, among live births, 39.2% belonged 
to the high-risk group and 60.8% to the non–high-risk 
group, and this association was not statistically 
significant (p = 0.183). Priya et al. (2021)(17) at a tertiary 
health centre in Hyderabad,Telangana, India reported 
that live births constituted 71% in the high-risk group 
and stillbirths accounted for 8% in the same group, with 
the overall association being statistically significant (p = 
0.008). Further, preterm births were more common in 
the high-risk group (70%) compared to the non–high-risk 
group (30%), and this association was found to be 
statistically significant (p = 0.0001). Similar findings were 
reported by Priya et al. (2021)(17) at Hyderabad, 
Telangana, who observed that preterm delivery was 
significantly higher among high-risk pregnancies (35%) 
compared to normal pregnancies (11%) (p = 0.004). In 
our study, the distribution of low birth weight, normal 
birth weight, and macrosomia did not show a 
statistically significant association with high-risk 
pregnancy (p = 0.726). Comparable findings were 
reported by Priya et al. (2021)(17) at a tertiary health 
centre in Hyderabad, Telangana, India, where the overall 
association between gestational age at delivery and 
high-risk pregnancy was not statistically significant (p = 
0.05).(Table 4) 
 

CONCLUSION 
The study shows a high burden of high-risk pregnancies 
in rural Ghaziabad, with 40% of women classified as high 
risk. Severe anaemia and previous caesarean section 
were the most common risk factors, reflecting persistent 
gaps in nutrition, spacing, and maternal care. Socio-
demographic factors such as early marriage, religion, 
and family type were significantly associated with HRP. 
Strengthening antenatal care, promoting delayed 
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marriage and adequate birth spacing, and improving 
community-based awareness and referral pathways are 
essential to reduce maternal and neonatal 
complications. PMSMA scheme has been introduced by 
the Ministry of Health and Family Welfare, Government 
of India in the year 2016 and its performance in 
improving high risk pregnancy outcomes shall be 
assessed. 
 

RECOMMENDATION 
Strengthening antenatal care services for early detection 
and management of high-risk pregnancies at the 
community level is essential. Improving maternal 
nutrition, promoting early registration of pregnancy, 
adequate birth spacing and delaying age at marriage are 
key public health measures. Capacity building of 
frontline health workers and strengthening referral 
systems are necessary to ensure timely care and reduce 
maternal and perinatal morbidity and mortality. 
 

RELEVANCE OF THE STUDY 
The present study provides recent, community-based 
evidence on the burden and determinants of high-risk 
pregnancies in rural Ghaziabad. It highlights the 
significant role of modifiable socio-demographic factors 
such as age at marriage, religion and family type in 
influencing pregnancy risk. The findings add to existing 
literature by offering localized data that can support 
targeted interventions, policy planning and 
strengthening of maternal health services in similar rural 
settings. 
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