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INTRODUCTION

Birth weight is a key public health indicator, reflecting infant 
survival, growth, maternal health, nutrition, healthcare 
delivery, and poverty.1 Low birth weight (LBW) is defined 
as a birth weight of  <2,500 g at the time of  birth, regardless 
of  gestational age.2 Despite significant efforts to improve 
maternal and child health, LBW continues to be a major 
public health issue. According to the World Health 
Organization (WHO), 15–20% of  global births – over 
20 million annually – are classified as LBW.3 In India, the 
incidence of  LBW is 18.2%, with a higher prevalence of  
20.5% in Madhya Pradesh, as reported by NFHS-5.4

LBW can result from preterm birth or intrauterine growth 
restriction. Infants born with LBW are at significant 
risk of  cognitive deficits, motor delays, cerebral palsy, 
neurodevelopmental disorders, and psychological issues. They 
have a four-fold higher risk of  neonatal death compared to 
their normal birth weight (NBW). Long-term consequences 
include chronic conditions such as insulin resistance, 
dyslipidemia, and hypertension, increasing the likelihood of  
cardiovascular, metabolic, and renal diseases in adulthood. 
Advancements in medical technology have improved survival 
rates for LBW infants but have also led to increased healthcare 
costs. Prolonged hospital stays, especially in neonatal intensive 
care unit, create financial burdens for families.5
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LBW has a complex etiology, influenced by maternal, 
sociodemographic, and other factors. Identifying 
predictors of  LBW can guide the implementation 
of  preventive measures to reduce its prevalence and 
associated neonatal morbidity and mortality.1 Despite 
numerous maternal and neonatal health programs, LBW 
remains a significant public health challenge, highlighting 
the need for regional research to understand contributing 
factors and develop targeted interventions. 

Aims and objectives
This study aimed to determine the prevalence of  LBW and 
identify maternal and sociodemographic factors associated 
with LBW among deliveries at a tertiary care hospital in 
Jabalpur, Madhya Pradesh, India.

MATERIALS AND METHODS

Study design and setting
This hospital-based cross-sectional study was conducted 
at a tertiary care hospital in Jabalpur, Madhya Pradesh, 
India for the period of  6 months from September 2023 
to February 2024.

Study population
All live newborns delivered at the hospital during the study 
period were included in the study. Mothers who provided 
consent for participation were enrolled, while cases of  
stillbirths and intrauterine deaths were excluded.

Data collection tools and procedures
Data were collected using a structured questionnaire 
administered to mothers post-delivery, covering 
demographic details, antenatal care (ANC), obstetric 
history, and neonatal characteristics. Birth weights were 
recorded from hospital records.

Ethical considerations
Ethical approval was obtained from the Institutional Ethics 
Committee of  the tertiary care hospital (IEC/2023/6478 
Date: July 27, 2023). Written informed consent was 
obtained from all participating mothers.

Statistical analysis
Data were analyzed using SPSS version 25. Continuous 
data were presented with mean and standard deviation 
while categorical data were presented with frequency and 
percentage. Chi-square tests were employed to assess the 
association between categorical variables. Odds ratios 
(OR) with 95% confidence intervals were calculated for 
significant factors and P<0.05 was considered statistically 
significant.

RESULTS

Prevalence of LBW (Table 1, Figure 1)
A total of  5,096 mothers were included in the study, 
with 5133 live births (35 twins and 1 triplet). A total 
of  2981 (58.1%) newborns had NBW (2.5–4.0 kg), and 
32 (0.6%) newborns were overweight (>4.0 kg). The 
prevalence of  LBW was 41.3% (n=2120). Out of  2120, 
1622 (76.5%) newborns had a birth weight between 1.5 
and 2.5 kg, 400 (18.9%) were classified as very LBW 
(1.0–1.5 kg), and 98 (4.6%) were extremely LBW (<1.0 kg).

Demographic, antenatal, and obstetric characteristics 
(Table 2)
Among 5096 mothers, 55.0% were aged 25–34 years, 36.0% 
were aged 15–24 years, and 9.0% were aged 35 years or 
older. Most mothers resided in rural areas (72.0%), and 
43.0% had secondary education, while 45.0% of  fathers 
attained higher education. Hinduism was predominant 
(78.6%), with 40.0% belonging to other backward classes, 
25.0% to the general category, 21.1% to scheduled tribes, 
and 13.9% to scheduled castes. The majority of  mothers 
were housewives (80.0%), while 50.0% of  fathers were 
semiskilled workers. Most mothers belonged to lower 
socioeconomic class V (53.0%) and joint families (66.0%), 
with 21.0% being underweight. Tobacco use was reported 
in 3.0% of  mothers, while alcohol consumption was 
observed in 1.0%.

Table 1: Distribution of newborns according to 
birth weight
Birth weight of live 
newborn

Frequency (n=5133) Percentage

Overweight (>4.0 kg) 32 0.6
NBW (2.5–4.0 kg) 2981 58.1
LBW (<2.5 kg) 2120 41.3

NBW: Normal birth weight, LBW: Low birth weight

76.5%

18.9%

4.6%

LBW (1.5 to 2.5 kg)

VLBW (1-1.5 kg)

ELBW (< 1 kg)

Figure 1: Distribution of low birth weight newborn according to birth 
weight
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ANC showed that 60.0% of  mothers attended more than 
four visits, and 73.0% received iron supplementation. 
Anemia was present in 14.8% of  cases (mild: 6.0%, 
moderate: 5.4%, severe: 3.4%). Most deliveries were normal 
vaginal deliveries (62.8%), with cesarean sections accounting 
for 37.2%. Preterm births occurred in 36.6% of  cases.

Sociodemographic factors associated with LBW 
(Table 3)
Prevalence of  LBW was significantly higher in mothers 
aged <24 years (43.4%, OR: 1.14, P=0.02), with lower 
education (44.7%, OR: 1.23, P=0.005), underweight 
(50.4%, OR: 1.62, P<0.001), and those using tobacco 
(54.3%, OR: 1.72, P<0.001) or alcohol (64.4%, OR: 2.06, 
P=0.01). Factors such as paternal education, religion, 
caste, residence, employment, and socioeconomic status 
may indirectly influence newborn birth weight; however, 
no direct significant association with LBW was observed.

Table 2: (Continued)
Demographic characteristics Frequency Percentage
Frequency of alcohol consumption

Once a week 16 0.3
Less than once a week 35 0.7

Antenatal and delivery characteristics
ANC visits

<4 visits 2036 40.0
≥4 visits 3060 60.0

Iron supplementation
No 1376 27.0
Yes 3720 73.0

Calcium supplementation
No 2075 40.7
Yes 3021 59.3

Tetanus injection
No 204 4.0
Yes 4892 96.0

Anemia
Mild 307 6.0
Moderate 274 5.4
Severe 171 3.4
Not Anemic 4344 85.2

Type of delivery
Normal vaginal delivery (NVD) 3201 62.8
Cesarean section (CS) 1895 37.2

Birth order
First 2548 50.0
Second 1427 28.0
Third 662 13.0
Four 408 8.0
Fifth 51 1.0

Birth interval
< 24 months 1427 28.0
≥ 24 months 3669 72.0

Sex of child
Male 2646 51.9
Female 2450 48.1

Gestational age
Preterm 1863 36.6
Full term 3233 63.4
Multiple pregnancies 36 0.7

ANC: Antenatal care

Table 2: Characteristics of study participants 
(n=5096)
Demographic characteristics Frequency Percentage
Age (in years)

15–24 1835 36.0
25–34 2803 55.0
≥35 458 9.0

Residence
Urban 1427 28.0
Rural 3669 72.0

Education of mother
Illiterate 968 19.0
Primary 713 14.0
Secondary 2191 43.0
Higher 968 19.0
Graduate and above 256 5.0

Education of father
Illiterate 561 11.0
Primary 866 17.0
Secondary 2293 45.0
Higher Secondary 713 14.0
Graduate and above 663 13.0

Religion
Hindu 4005 78.6
Muslim 1054 20.7
Christian 37 0.7

Caste
Schedule tribe 1074 21.1
Schedule caste 710 13.9
Other backward classes 2038 40.0
General 1274 25.0

Occupation of mother
Housewife 4077 80.0
Unskilled 357 7.0
Semiskilled 510 10.0
Skilled 102 2.0
Semi-professional 50 1.0
Professional 0 0.0

Occupation of father
Unemployed 153 3.0
Unskilled 713 14.0
Semiskilled 2548 50.0
Skilled 1070 21.0
Semi-professional 459 9.0
Professional 153 3.0

Socioeconomic status
Class I 102 2.0
Class II 113 2.2
Class III 1161 22.8
Class IV 1017 20.0
Class V 2703 53.0

Type of family
Nuclear 1733 34.0
Joint 3363 66.0

Nutritional status
Body mass index

Underweight 1068 21.0
Normal 3558 69.8
Overweight 415 8.1
Obese 55 1.1

Tobacco use
No 4943 97.0
Yes 153 3.0

Alcohol use
No 5045 99.0
Yes 51 1.0

(Contd...)
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Antenatal and obstetric factors associated with LBW 
(Table 4)
LBW was significantly associated with <4 antenatal visits 
(46.0%, OR: 1.38, P<0.001), lack of  iron supplementation 
(47.5%, OR: 1.41, P<0.001;), maternal anemia (48.3%, 
OR: 1.39, P<0.001), higher birth order (47.2%, OR: 1.37, 
P<0.001), shorter birth intervals (<24 months, 50.7%, 
OR: 1.70, P<0.001), and preterm births (51.0%, OR: 1.54, 
P<0.001). No significant associations were found with 
calcium supplementation, tetanus injections, the sex of  
the child, or multiple pregnancies.

DISCUSSION

Prevalence of LBW
The prevalence of  LBW varies across regions in India, 
influenced by socioeconomic and healthcare disparities. 

This study in Madhya Pradesh reported LBW prevalence 
of  41.3%, notably higher than other studies, such as 17.9% 
in Odisha (Panda et al.,6) and 21.49% in West Bengal (Pal 
et al.7). Nationally, NFHS-5 reported an LBW prevalence 
of  18.2%, with Madhya Pradesh at 20.5%.8 The higher 
prevalence in this study likely reflects its tertiary care hospital 
setting, which manages high-risk pregnancies and referrals.

Determinants of LBW
In this study, significant determinants of  LBW included 
younger maternal age (<24 years), lower education, 
underweight status (Body mass index [BMI] <18.5), anemia, 
tobacco or alcohol use, inadequate ANC (<4 visits), and 
lack of  iron supplementation. Obstetric factors such as 
preterm births, shorter birth intervals (<24 months), and 
higher birth order (≥3) were also strongly associated with 
LBW. These findings align with previous studies. Singh 

Table 3: Association of sociodemographic factors with LBW
Risk factors BW <2.5 kg 

(n=2120) (%)
BW ≥2.5 kg 

(n=3013) (%)
Total 

(n=5133) (%)
Odds ratio (95% CI) χ2 P-value

Age (in years)
≤24 806 (43.4) 1051 (56.6) 1857 (100) 1.14 (1.02–1.28) 5.16 0.02
>24 1314 (40.1) 1962 (59.9) 3276 (100)

Residence
Urban 579 (40.0) 870 (60.0) 1449 (100) 0.92 (0.82–1.05) 1.42 0.23
Rural 1541 (41.8) 2143 (58.2) 3684 (100)

Education of mother
Illiterate and primary 762 (44.7) 941 (55.3) 1703 (100) 1.23 (1.10–1.39) 12.25 0.005
Secondary and above 1358 (39.6) 2072 (60.4) 3430 (100)

Education of father
Illiterate and primary 624 (43.1) 825 (56.9) 1449 (100) 1.10 (0.97–1.25) 2.49 0.11
Secondary and above 1496 (40.6) 2188 (59.4%) 3684 (100)

Religion
Hindu 1635 (40.6) 2392 (59.4) 4027 (100) 0.87 (0.77–1.00) 3.64 0.06
Other 485 (43.9) 621 (56.1) 1106 (100)

Caste
SC and ST 772 (42.7) 1034 (57.3) 1806 (100) 1.09 (0.97–1.23) 2.12 0.14
OBC and general 1351 (40.6) 1976 (59.4) 3327 (100)

Occupation of mother
Not working 1689 (41.2) 2410 (58.8) 4099 (100) 0.98 (0.85–1.13) 0.05 0.80
Currently working 431 (41.7) 603 (58.3) 1034 (100)

Occupation of father
Not working 1729 (41.2) 2472 (58.8) 4201 (100) 0.97 (0.84–1.12) 0.68 0.16
Currently working 391 (42) 541 (58) 932 (100)

Socioeconomic status
Class I and III 554 (39.6) 844 (60.4) 1398 (100) 0.90 (0.80–1.03) 2.12 0.15
Class IV and V 1566 (41.9) 2169 (58.1) 3735 (100)

Type of family
Nuclear 746 (42.5) 1009 (57.5) 1755 (100) 1.07 (0.96–1.21) 1.52 0.21
Joint and 3rd generation 1374 (40.7) 2004 (59.3) 3378 (100)

Body mass index
Underweight 600 (50.4) 590 (49.6) 1190 (100) 1.62 (1.42–1.84) 52.65 <0.001
Normal, overweight, obese 1520 (38.5) 2423 (61.5) 3943 (100)

Tobacco use
Yes 95 (54.3) 80 (45.7) 175 (100) 1.72 (1.27–2.32) 12.05 <0.001
No 2025 (40.8) 2933 (59.2) 4958 (100)

Alcohol use
Yes 27 (64.4) 4 6 (35.6) 73 (100) 2.06 (1.18–3.61) 5.98 0.01
No 2093 (41) 2967 (59) 5060 (100)

SC: Scheduled castes, ST: Scheduled tribes, OBC: Other backward class
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et al.,5 reported higher LBW prevalence among women 
aged 15–24 years, underweight mothers, and those with no 
ANC or iron supplementation. Ismail et al.,9 emphasized 
the protective role of  iron/folic acid intake and antenatal 
visits, with anemia, gestational hypertension, and preterm 
delivery as risk factors. Similarly, Panda et al.,6 identified 
maternal education, inadequate ANC, and preterm births 
as significant contributors. Sharma et al.,10 highlighted 
younger maternal age, preterm delivery, and inadequate 
nutrition as key predictors of  LBW.

Sociodemographic factors
The present study observed a higher prevalence of  LBW 
(43.0%) among mothers under 24 years, consistent with 
previous studies demonstrating a significant association 
between younger maternal age and LBW.10,11 In the present 
study, women with lower education levels also had higher 
odds of  delivering LBW infants. Similar findings have been 
reported in study from Northern India.12

In the study, tobacco use was significantly associated 
with LBW. Kramer’s meta-analysis also highlighted the 

significant role of  indoor smoke, cigarette smoking, and 
tobacco chewing in LBW.13

Maternal health and obstetric history
In this study, regular antenatal checkups were associated 
with a reduced risk of  LBW, with mothers having four 
or more visits showing lower LBW rates, consistent with 
studies from Odisha6 and Kerala.9

Low micronutrient intake and maternal BMI are key 
factors in fetal development. Underweight mothers have 
higher LBW prevalence, with birth weight positively 
linked to maternal BMI and weight gain during pregnancy. 
WHO and UNICEF attribute 96% of  LBW cases to low 
socioeconomic status, poor diet, infections, and physical 
labor during pregnancy.14

The prevalence of  anemia in our study was relatively 
low (14.8%), possibly due to data collected during the 
postpartum period, some cases may have improved with 
interventions during pregnancy. The present study found 
that mothers who did not take sufficient iron and folic 

Table 4: Association of antenatal and obstetric factors with LBW
Risk factors BW <2.5 kg 

(n=2120) (%)
BW ≥ 2.5 kg 
(n=3013) (%)

Total 
(n=5133) (%)

Odds ratio (95% CI) χ2 P-value

ANC visits
<4 visits 947 (46.0) 1111 (54) 2058 (100) 1.38 (1.23–1.55) 31.17 <0.001
≥4 visits 1173 (38.1) 1902 (61.9) 3075 (100)

Iron supplementation
No 664 (47.5) 734 (52.5) 1398 (100) 1.41 (1.25–1.60) 30.07 <0.001
Yes 1456 (39) 2279 (61) 3735 (100)

Calcium supplementation
No 889 (42.4) 1208 (57.6) 2097 (100) 1.07 (0.96–1.21) 1.67 0.19
Yes 1231 (40.5) 1805 (59.5) 3036 (100)

Tetanus injection
No 102 (45.1) 124 (54.9) 226 (100) 1.17 (0.90–1.54) 1.27 0.25
Yes 2018 (41.1) 2889 (58.9) 4907 (100)

Anemia
Yes 374 (48.3) 400 (51.7) 774 (100) 1.39 (1.20–1.63) 18.18 <0.001
No 1746 (40.1) 2613 (59.9) 4359 (100)

Type of delivery
Cesarean section 792 (42.9) 1055 (57.1) 1847 (100) 1.10 (0.98–1.24) 2.86 0.09
Normal vaginal delivery 1328 (40.4) 1958 (59.6) 3286 (100)

Birth order
≥3 540 (47.2) 603 (52.8) 1143 (100) 1.37 (1.20–1.56) 21.11 <0.001
<3 1580 (39.6) 2410 (60.4) 3990 (100)

Birth interval
< 24 months 735 (50.7) 714 (49.3) 1449 (100) 1.70 (1.51–1.93) 73.4 <0.001
> 24 months 1385 (37.6) 2299 (62.4) 3684 (100)

Sex of child
Male 1089 (40.8) 1579 (59.2) 2668 (100) 0.95 (0.86–1.07) 0.5 0.48
Female 1031 (41.8) 1434 (58.2) 2465 (100)

Gestational age
Preterm 962 (51) 923 (49) 1885 (100) 1.88 (1.68–2.11) 115.8 <0.001
Full term 1158 (35.7) 2090 (64.3) 3248 (100)

Multiple pregnancies
Yes 36 (49.3) 37 (50.6) 73 (100) 1.19 (0.96–1.51) 1.64 0.20
No 2084 (41.2) 2976 (58.8) 5060 (100)

ANC: Antenatal care, BW: Birth weight
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acid supplements were more likely to have LBW babies, 
aligning with studies from Kerala9, Tripura15, and Odisha.6 
In India, 30–70% of  non-pregnant women are anemic.16 
Studies show that mothers with hemoglobin levels below 
11 g/dL are more likely to have LBW babies.17

The present study found a prevalence of  50.4% LBW in 
preterm babies. A Taiwan Birth Cohort Study reported that 
57.3% of  LBW babies were preterm, and 44% were small 
for gestational age.18 Sharma et al.,10 and Singh et al.,19 also 
highlighted a significant association between a history of  
premature delivery and LBW.

The present study reinforces the multifactorial nature of  
LBW, emphasizing the importance of  maternal health, 
ANC, and modifiable risk factors. Addressing these 
determinants through targeted interventions could reduce 
LBW prevalence and improve neonatal outcomes.

Limitations of the study
This study had several limitations, including potential bias 
due to its hospital-based design and the single-institution 
setting, which limits the generalizability of  the findings. 
In a country where a significant number of  deliveries 
occur at home, a community-based study would offer a 
more holistic understanding of  the factors contributing 
to LBW.

CONCLUSION

This study found a high prevalence of  LBW (41.3%) 
among 5133 newborns. Key risk factors included young 
maternal age, lower education, poor nutrition, inadequate 
ANC, substance use, preterm birth, anemia, higher birth 
order, and short birth interval. Strengthening ANC, early 
screening, nutritional support, and family planning can 
help mitigate these risks. Educating mothers on nutrition, 
ANC, and healthy lifestyle choices is crucial to reducing 
LBW and improving neonatal outcomes in tertiary care 
settings.
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