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ABSTRACT 

Background: Low birth weight (LBW), defined as a birth weight of less than 2500 

grams, remains a significant public health issue globally. The prevalence and 

determinants of LBW can vary based on geographic location, socioeconomic status, 

maternal health, and access to healthcare facilities. In Khyber Pakhtunkhwa (KP), a 

province in Pakistan with varying rural and urban populations, understanding the regional 

disparities in LBW prevalence and its contributing factors is crucial for targeted 

interventions. 

Objective: To assess the prevalence and determinants of LBW among newborns in rural 

and urban regions of Khyber Pakhtunkhwa. 

Methods: This study employed a cross-sectional design, using a sample of 1000 

newborns from both rural and urban areas of KP from January 2022 to September 2024. 

Data was collected from hospitals and healthcare centers in the regions of urban and rural, 

both representative of their respective areas in terms of demographics and healthcare 

accessibility. Inclusion criteria included all newborns born during the study period, with 

a documented birth weight recorded within 24 hours of birth. Exclusion criteria included 

newborns with congenital anomalies, twin pregnancies, or those born to mothers with 

pre-existing conditions such as diabetes or hypertension. Data was collected using a 

structured questionnaire administered to mothers. 

Results: The prevalence of LBW in the rural areas was significantly higher (30%) than 

in urban areas (18%). Maternal education, socioeconomic status, antenatal care, and 

maternal health were identified as significant determinants of LBW. 

Conclusion: The study revealed significant disparities in LBW prevalence between rural 

and urban regions of Khyber Pakhtunkhwa. Regional differences in healthcare access, 

maternal nutrition, and education majorly contribute to these disparities. Interventions 

focusing on improving maternal healthcare services, especially in rural areas, are 

recommended. 
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INTRODUCTION 

Low birth weight (LBW), defined as a birth weight of less than 2500 grams, remains a significant global 

health concern, particularly in low- and middle-income countries.1 LBW is a well-documented risk factor 

for neonatal morbidity and mortality, as well as for adverse long-term health outcomes, including growth 

retardation, cognitive impairments, and increased susceptibility to chronic diseases such as diabetes and 

cardiovascular disorders later in life.2,3 According to the WHO, nearly 20 million infants worldwide are 

born with LBW each year, with the highest prevalence observed in South Asia and Sub-Saharan Africa 

(WHO, 2018).1 In developing countries, including Pakistan, LBW remains a leading contributor to neonatal 

deaths, accounting for nearly 60% of all neonatal fatalities.4 Pakistan has one of the highest rates of LBW 

in the region, with estimates suggesting that approximately 21%–23% of all live births fall under this 

category.4,5 The situation is further exacerbated by disparities in healthcare access, maternal nutrition, and 

socioeconomic development across different regions of the country.6 Khyber Pakhtunkhwa (KP), a 

province in the northwestern part of Pakistan, presents a unique case due to its diverse geography and 

substantial rural-urban divide. While urban centers in KP have relatively better healthcare infrastructure, 

higher literacy rates, and improved socioeconomic conditions, rural areas continue to struggle with limited 

healthcare facilities, inadequate maternal nutrition, and lower levels of maternal education, all of which are 

significant risk factors for LBW.7 

A growing body of research highlights the multifactorial nature of LBW, attributing it to both direct and 

indirect determinants. Direct factors include maternal age, nutritional status, presence of infections, 

antenatal care (ANC) visits, and maternal comorbidities such as hypertension and gestational diabetes.8,9 

Indirect determinants, such as socioeconomic status, maternal education, household food security, and 

access to healthcare facilities, also play a crucial role in influencing birth weight outcomes.10,11 Studies 

conducted in South Asia emphasize that maternal malnutrition, particularly deficiencies in iron, folic acid, 

and protein intake during pregnancy, significantly increases the risk of LBW.12 A study found that women 

who received inadequate antenatal care had a 2.5 times higher likelihood of delivering LBW infants 

compared to those who attended at least four ANC visits.13 

Globally, regional disparities in LBW prevalence have been widely documented, with rural areas exhibiting 

higher rates compared to urban settings due to differences in healthcare access, economic stability, and 

maternal education.14,15 In Pakistan, similar trends have been observed, where rural regions demonstrate a 

significantly higher LBW prevalence compared to urban regions, often linked to poor maternal health, food 

insecurity, and inadequate healthcare services.5,16 Urban settings generally provide better opportunities for 

maternal education, awareness campaigns, and nutritional support, which contribute to healthier pregnancy 

outcomes.17 In contrast, women in rural Pakistan face barriers such as long distances to healthcare facilities, 

financial constraints, and sociocultural restrictions that hinder their access to quality maternal healthcare 

services.18 Although numerous studies have examined the determinants of LBW in Pakistan, there is a lack 

of research focusing specifically on the rural-urban disparities within KP. Understanding the prevalence 

and determinants of LBW in both rural and urban regions is essential for designing targeted interventions 

aimed at reducing LBW rates and improving neonatal health outcomes in the province. This study seeks to 

fill this gap by comparing the prevalence of LBW in rural and urban areas of KP and identifying key 

determinants influencing birth weight outcomes.  

 

METHODOLOGY 

This cross-sectional study was conducted in Khyber Pakhtunkhwa, Pakistan, from January 2022 to 

September 2024. The study included 1000 newborns, with 500 infants from rural areas and 500 from urban 

areas. Data was collected from hospitals and healthcare centers in the regions of urban and rural, both 

representative of their respective areas in terms of demographics and healthcare accessibility. Inclusion 

criteria included all newborns born during the study period, with a documented birth weight recorded within 

24 hours of birth. Exclusion criteria included newborns with congenital anomalies, twin pregnancies, or 

those born to mothers with pre-existing conditions such as diabetes or hypertension. Data was collected 
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using a structured questionnaire administered to mothers. The questionnaire collected sociodemographic 

information (e.g., maternal age, education level, socioeconomic status), pregnancy-related factors (e.g., 

number of antenatal visits, nutritional status), and infant birth details (e.g., birth weight, gestational age). 

The birth weight was categorized into LBW (less than 2500 grams) and normal birth weight (2500 grams 

or more). Additional data was obtained from hospital records to supplement maternal responses. Descriptive 

statistics were used to analyze sociodemographic data and birth outcomes.  

 

RESULTS 

The overall prevalence of LBW in the study population was 24%. However, a significant difference was 

observed between rural and urban areas. In rural regions, the prevalence of LBW was 30%, while in urban 

areas, it was 18%. Several factors were found to be significantly associated with LBW. Maternal education, 

antenatal care attendance, and socioeconomic status were all identified as key determinants. 

Table 1: Prevalence of LBW in Rural and Urban Areas 

Region Total Newborns LBW Newborns (%) Non-LBW Newborns (%) 

Rural 500 150 (30%) 350 (70%) 

Urban 500 90 (18%) 410 (82%) 

Table 2: Determinants of LBW in Rural and Urban Areas 

Factor Category Rural (%) Urban (%) Odds Ratio (95% CI) 

Maternal 

Education 

No education 40% 25% 2.4 (1.8–3.2) 

Primary education 30% 25% 1.8 (1.4–2.3) 

Secondary education 15% 40% 0.9 (0.7–1.1) 

Higher education 15% 10% 0.5 (0.4–0.7) 

Socioeconomic 

Status 

Low income 50% 30% 2.1 (1.7–2.5) 

Middle income 40% 50% 1.3 (1.0–1.6) 

High income 10% 20% 0.7 (0.5–0.9) 

Antenatal Care Inadequate (≤4 visits) 70% 30% 3.0 (2.3–3.9) 

Adequate (>4 visits) 30% 70% 0.6 (0.4–0.8) 

Maternal Health Anemia 60% 20% 2.9 (2.2–3.8) 

No anemia 40% 80% 0.7 (0.5–0.9) 

Healthcare 

Access 

Poor access 55% 15% 3.8 (2.9–5.1) 

Good access 45% 85% 0.3 (0.2–0.4) 

Nutritional 

Status 

Underweight (BMI <18.5) 68% 35% 2.5 (1.95–3.2) 

Normal/Overweight 32% 65% 0.6 (0.5–0.8) 

 

DISCUSSION 

The findings of this study indicate that the prevalence of low birth weight (LBW) is significantly higher in 

rural areas (30%) compared to urban areas (18%). This trend is consistent with several studies conducted 

in South Asia, which have consistently shown that rural populations experience higher rates of LBW due 

to factors such as limited access to maternal healthcare, inadequate nutrition, and lower maternal 

education.5,19 For instance, a systematic review by Khan et al. reported that rural women face structural 

barriers, including a lack of healthcare infrastructure and transportation issues, that hinder access to 

antenatal care services, which are crucial for reducing LBW rates.20 

Urban areas, on the other hand, tend to have better access to healthcare facilities, higher levels of maternal 

education, and improved nutritional availability, which collectively contribute to a lower prevalence of 

LBW in these regions.9 For example, research by Farooq et al. highlighted that urban settings provide more 

opportunities for maternal education programs and nutritional interventions, which can directly reduce the 

incidence of LBW.21 Moreover, urban mothers are more likely to be exposed to health awareness campaigns 

and support networks, factors identified by Ali et al. as critical in ensuring better birth outcomes.22 
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This study highlights several key determinants of LBW that align with findings from other studies 

conducted in Pakistan and globally. Maternal education emerged as a significant protective factor, with 

higher levels of education associated with a lower risk of LBW. This aligns with the work of Mumtaz et 

al., who emphasized that educated mothers are more aware of the importance of prenatal care, balanced 

diets, and seeking timely medical assistance.6 A similar association has been noted in studies conducted in 

India and Bangladesh, where maternal education was found to have a direct correlation with improved 

prenatal practices and reduced LBW rates.13 

Socioeconomic status was another significant determinant identified in this study, with higher 

socioeconomic levels associated with a reduced risk of LBW. This finding is consistent with global and 

regional literature suggesting that wealthier families can afford better prenatal care, improved nutrition, and 

healthier living conditions, all of which reduce the risk of LBW.10,11 Studies from Sub-Saharan Africa and 

Southeast Asia also confirm that economic stability directly affects maternal health outcomes by increasing 

access to healthcare services and reducing maternal stress, both of which are linked to better fetal 

growth.12,13 

Antenatal care (ANC) coverage was found to be a critical determinant of LBW. Mothers who attended more 

than four ANC visits had significantly lower rates of LBW. This finding aligns with studies by Rao et al. 

and Parveen et al., who demonstrated that adequate ANC visits allow for early identification and 

management of risk factors such as maternal anemia, hypertension, and infections.23 Moreover, ANC visits 

provide opportunities for healthcare professionals to educate mothers on nutritional requirements and 

lifestyle modifications, further reducing the risk of LBW.24 However, in rural areas, limited access to ANC 

services remains a significant barrier, as noted by Nisar et al., who found that rural women are less likely 

to seek ANC due to logistical challenges, financial constraints, and cultural beliefs.16 

The regional disparities observed in this study can be largely attributed to differences in healthcare 

infrastructure between rural and urban areas. Urban regions are often equipped with better hospitals, more 

qualified healthcare providers, and greater availability of essential prenatal care services. For example, 

Pasha et al. noted that urban healthcare centers in Pakistan are more likely to have resources such as 

ultrasound facilities, trained midwives, and nutritional supplements, all of which contribute to improved 

birth outcomes.4 Conversely, rural areas frequently suffer from inadequate healthcare resources, including 

a lack of trained personnel, poorly equipped facilities, and a higher reliance on traditional birth attendants.17 

This disparity in healthcare infrastructure contributes to the higher rates of maternal complications and poor 

birth outcomes, such as LBW, in rural regions. 

Furthermore, maternal nutrition plays a pivotal role in determining birth weight. This study’s findings are 

supported by global evidence indicating that maternal undernutrition significantly increases the likelihood 

of LBW.12 In rural settings, food insecurity and micronutrient deficiencies are more prevalent which leads 

to intrauterine growth restrictions.1 Urban mothers, on the other hand, are more likely to have access to 

diverse diets and fortified foods, which can mitigate the risk of LBW.9 Moreover, studies from other low- 

and middle-income countries, such as Brazil and Indonesia, confirm that maternal dietary diversity is 

positively associated with fetal growth and reduced LBW rates.11,13 

 

CONCLUSION 

This study provides robust evidence of the significant disparities in LBW prevalence between rural and 

urban areas in Khyber Pakhtunkhwa. It emphasizes the urgent need for targeted interventions, particularly 

in rural regions, to address the identified determinants of LBW. Efforts to improve maternal education, 

expand ANC coverage, enhance socioeconomic conditions, and address nutritional deficiencies are critical. 

Cross-sectoral collaboration among policymakers, healthcare providers, and community organizations is 

essential to reduce these disparities and improve maternal and neonatal health outcomes in the region. 
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