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ABSTRACT

Background: Low birth weight (LBW) is a major determinant of neonatal morbidity and mortality in developing 
countries. Its causes are multifactorial and not yet fully understood. Early identification and management of 
maternal and environmental risk factors can help to reduce the incidence and consequences of LBW. This 
study aimed to identify contributing factors of LBW among newborns delivered at a tertiary maternity hospital 
in Nepal.

Methods: A case-control study was conducted among postnatal mothers at Paropakar Maternity and Women’s 
Hospital, Kathmandu. A total of 129 postnatal mothers (43 cases and 86 controls) were selected using a 
consecutive sampling for cases and simple random sampling for control. Data were collected through in-
person interviews using a validated structured questionnaire and antenatal chart review. Data were analyzed 
using descriptive and inferential statistics, and a p-value <0.05 was considered statistically significant.

Results: The LBW was associated with short birth interval (<24 months) (p 0.044), severe nausea and vomiting 
(p 0.002), non-consumption of folic acid (p  0.027), non-consumption of calcium supplements (p 0.027), 
consumption of tobacco (p 0.006) and exposure to active or passive smoking (p 0.004). Preterm birth  and 
inadequate daytime rest had strong association with LBW (p values <0.001).

Conclusion: Preterm birth and inadequate daytime rest are the strong contributors for LBW. These findings 
highlight the importance of timely and comprehensive prenatal monitoring to prevent preterm deliveries. 
Addressing these factors through targeted maternal health interventions might reduce the prevalence of low 
birth weight in Nepal.
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INTRODUCTION
Low birth weight (a birth weight of less than 2500 grams 
regardless of gestational age) affects over 20 million 
infants globally each year.1 In Nepal, LBW prevalence 
has remained around 12% over the past five years.3 
Various cross-sectional studies in Nepal reported the 
prevalence of 15.5% to 23.1% and prematurity, maternal 
health, socioeconomic status, and maternal tobacco 
consumption as the common risk factors.4-6 

LBW may result from prematurity, intrauterine growth 
restriction, or a combination of both.¹ LBW babies are 
vulnerable to perinatal asphyxia, respiratory distress, 
hypothermia, intracranial hemorrhage, and hypovolemia.⁷ 

They are approximately 20 times more likely to die from 
complications compared to normal-weight infants,¹,⁸ 
with LBW contributing to nearly half of perinatal 
deaths and one-third of infant mortality.⁹ Survivors are 
often vulnerable to malnutrition and infection. Early 
identification and management of maternal and fetal 
risk factors can substantially reduce LBW incidence 
and its long-term consequences, including hypertension, 
diabetes mellitus, and anemia.¹⁰
Compared with normal-weight infants, those with LBW 
or very low birth weight (VLBW) require inpatient care 
nearly four times more frequently, resulting in markedly 
higher healthcare costs during the first year of life.¹¹ 

 DOI: https://doi.org/10.70397/jbnc60
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Reducing the incidence of LBW could therefore lessen 
its clinical and economic burden, benefiting both families 
and healthcare systems.¹² The importance of addressing 
LBW is further underscored by its association with human 
suffering, financial strain from specialized and intensive 
care, and links to socioeconomic underdevelopment.⁹
LBW infants not only face elevated risks of mortality 
but also long-term consequences such as stunted growth 
and chronic diseases. Global initiatives, including the 
World Health Assembly Nutrition Target to reduce 
LBW prevalence by 30% by 2025, and the Sustainable 
Development Goal (SDG) target to lower LBW rates to 
≤14% by 2030,³,¹³ highlight the urgency of this issue.
Addressing LBW requires comprehensive strategies 
encompassing maternal nutrition, improved antenatal 
care, and targeted education for mothers. Despite ongoing 
national efforts, Nepal continues to face challenges 
in achieving SDG targets, underscoring the need for 
continuous research and focused interventions to reduce 
LBW prevalence and improve neonatal outcomes. 
Understanding and addressing the multifactorial 
determinants of LBW are essential to developing 
evidence-based programs aimed at lowering newborn 
mortality in Nepal. Therefore, this study was conducted 
to identify the determinants of LBW among newborns 
delivered in a maternity hospital.

METHODS

A hospital based matched case control study was 
conducted among postnatal mothers, who delivered at 
Paropakar Maternity and Women’s Hospital Thapathali, 
Kathmandu. This hospital is  the only tertiary-level 
public maternity hospital in the country. Singleton live-
born babies with birth weight <2500 grams were taken as 
case and birth weight ≥2500 grams were taken as control 
irrespective of gestational age, gravida, and delivery 
mode. Previous study conducted by Sutan et al., (2014) 
also included all weeks of gestational mothers in sample. 
Babies with weight >4000 gm, critically ill babies were 
excluded in this study. Furthermore, mothers who were 
critically ill were also excluded from the study. 
Sample size was calculated taking power at 80%, 
confidence level as 95%, a ratio of control to case as 
2:1, prevalence of gestational weight gain during second 
trimester among case (p1) = 74% and among control 
(p2) = 48% from the previous study. 14 The sample size 
was calculated by using formula n = (z α/2+ Z β)

2 p1 (1-

p1) p2 (1-p2)/ (p1- p2)
2. Total 32 cases were calculated and 

adding 10% nonresponse rate required sample size for 
cases was 36  and for control 72. Total 129 (43 cases and 
86 control) samples were recruited for the study.15

All the available postnatal mothers eligible and willing 
to participate were recruited until fulfilment of the 
cases (consecutive sampling). For each case identified, 
potential controls were identified from women who 
delivered a live singleton newborn within 24 hours of the 
delivery in the hospital. If multiple eligible controls were 
available, two controls were selected randomly from the 
potential controls.

Fig. 1: Sampling strategy

Data collection instrument was developed based on 
available literature. Developed instrument was reviewed 
by the 6 subject matter experts and a research expert for 
content relevancy, adequacy, and clarity.  Instrument was 
developed in English language and translated into Nepali 
language and back-translated into the English language. 
Validated Nepali language instrument was pretested 
among 15 postnatal mothers (5 cases & 10 controls) 
in Tribhuvan University Teaching Hospital and minor 
modifications were done in instrument. 
Ethical approval was obtained from the Institutional 
Review Committee (IRC) of the Institute of Medicine 
(IOM) (Reg. No. 40/2022). Ethical and administrative 
approval was obtained from the study setting [PNWH 
(Reg No. 63/2613)]. After obtaining written informed 
consent from each respondent, in-person interviews 
were conducted in simple colloquial Nepali language 
using self-developed validated instrument. Interviews 
were conducted at postnatal wards. Confidentiality was 
maintained by using a screen while taking interview at 
the bedside. Antenatal card review was done to collect 
and verify information related to medical disorders 
during pregnancy, last menstrual period, hemoglobin 
level, maternal height and weight as well as last 
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trimester hemoglobin of the mothers. To minimize the 
measurement bias, the same weighing machine was used 
to measure the weight of all newborns after zeroing the 
machine. Data collection was done during September to 
October 2024. Data were analyzed using both descriptive 
and inferential statistics.  Frequency, percentage, 
mean, median, and standard deviation were calculated 
according to nature of the data. The Chi-square test was 
applied to examine associations of birth weight of babies 
with selected variables of mothers and babies. Bivariate 
analysis was performed to identify factors associated 
with the outcome variable. The logistic regression 
model was constructed using variables with p < 0.05 in 
bivariate analysis. Crude and adjusted odds ratios (ORs) 
with 95% confidence intervals (CIs) were computed, 
and statistical significance was set at p < 0.05. However, 
the multivariable logistic regression model showed 
poor goodness of fit might be due to small sample size. 

Therefore, adjusted estimates were not emphasized in the 
final analysis.

RESULTS

Socio-demographic characteristics of the respondents 
show that 83.7% cases & 88.4% controls belonged to 20- 
34 years with mean age of cases and controls were 25.2 
± 4.8 years & 25.3 ± 4.9 years respectively. Regarding 
ethnic background, 44.2% of cases and controls were 
Janajati (Indigenous) groups. Most of the cases and 
control (81.4% and 88.4%) resided in urban area and 
76.7% and 83.7% of cases and controls belongs to Hindu 
religion. Regarding educational status, 37.2% and 38.4% 
of cases and controls were secondary level educated. The 
majority of respondents from cases (69.8%) and controls 
(70.9%) were homemakers. More than half (55.8% and 
54.7%) of cases and controls belonged to single families 
(Table 1).

Table 1: Respondents’ socio-demographic characteristics  	 n= 129

Variables Case (n=43)
N (%)

Control (n=86)
N (%)

 Age
<20 years 5 (11.6) 6 (7.0)
20-34 years 36 (83.7) 76 (88.4)
≥ 35 Years 2 (4.7) 4 (4.7)
Mean ± SD 25.2 ± 4.8 Years 25.3 ± 4.9 Years
Ranges 18-36 Years 18-39 Years

Ethnicity
Janjati 19 (44.2) 38 (44.2)
Brahmin/Chhetri 18 (41.9) 36 (41.9)
Dalit 4 (9.3) 8 (9.3)
Madeshi 1 (2.3) 2 (2.3)
Muslim 1 (2.3) 2 (2.3)

Residence
Urban 35 (81.4) 76 (88.4)
Rural 8 (18.6) 10 (11.6)

Religion
Hinduism 33 (76.7) 72 (83.7)
Buddhism 6 (14.0) 9 (10.4)
Christianity 2 (4.7) 3 (3.5)
Kirat 1 (2.3) 1 (1.2)
Islam 1 (2.3) 1 (1.2)

Education
No Formal Education 4 (9.3) 6 (7.0)
Basic Education 16 (37.2) 26 (32.6)
Secondary level education 16 (37.2) 30 (38.4)
Bachelor and above 7 (16.3) 12 (22.1)
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Variables Case (n=43)
N (%)

Control (n=86)
N (%)

Occupation
Homemaker 30 (69.8) 61 (70.9)
Service holder 6 (13.9) 12 (14.0)
Business 4 (9.3) 7 (8.1)
Student 2 (4.7) 3 (3.5)
Daily wage earners 1 (2.3) 3 (3.5)

Family Type
Single-family 24 (55.8) 47 (54.7)
Joint Family 8 (18.6) 16 (18.6)
Extended family 11 (25.6) 23 (26.7)

Among the newborns, most of the cases (90.7%) were low birth weight and cent percent (100.0%) of controls 
were normal birth weight newborns. More than half (58.1%) newborns were female. Whereas 48.9% and 88.4% of 
newborns in cases and control were full-term newborns (Table 2).

Table 2: Characteristics related to newborns of respondents  	 n=129

Variables Case (n=43)
N(%)

Control (n=86)
N (%)

Birth weight of newborn
Low Birth Weight(< 1500gm to 2499gm) 39 (90.7) -
Very Low Birth Weight (1100- 1499gm) 4 (9.3) -
Normal Birth Weight (≥2500gm) 86 (100.0)

Sex of baby
Male 18 (41.9) 36 (41.9)
Female 25 (58.1) 50 (58.1)

Gestational age at birth
Extreme Preterm (<28 weeks) 1(2.3) -
Very Preterm (28 to < 32 weeks) 4 (9.3) -
Late Preterm (32 to<37  weeks) 17 (39.53) 10 (11.6)

Term  (≥37 weeks) 21 (48.9) 76 (88.4)

There was significant association of birth weight of the babies with the birth interval <24 months among multigravida 
mothers (n=25 in cases and 49 in control) and having severe nausea and vomiting during first and second trimesters 
(p values 0.044 and  0.002) (Table 3, 4). 
Table 3: Association of LBW with socio-demographic variables of respondents

Variables 
Case (n=43)

 N(%)
Control(n=86)

N(%)
p -value

Age

20- 34 years 36 (83.7) 76 (88.4) 0.462
≥ 35years &< 20 years 7 (16.3) 10 (11.6)

Residence
Rural 8 (18.6) 10 (11.6) 0.281
Urban 35 (81.4) 76 (88.4)

Education 
Below Secondary level 20 (46.5) 34 (39.5) 0.449
≥  Secondary level 23 (53.5) 52 (60.5)

Family type
Nuclear 24 (55.8) 47 (54.7) 0.900
Joint and extended 19 (44.2) 39 (45.3)

* p-value significant at <0.05
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Table 4: Association of LBW with obstetric and health related variables of respondents 	 n=129

Variables Case (n=43)
 N(%)

Control(n=86)
N(%) p-value*

Gravida
Primigravida 17 (39.5) 37 (43.0) 0.705Multigravida 26 (60.5) 49 (57.0)

Parity 
Primipara 18 (41.9) 38 (44.2)

0.802
Multipara 25 (58.1) 48 (55.8)

Birth interval (n=26) (n=49)
< 24 Months 11 (42.3) 10 (20.4)

0.044≥ 24 Months
Median=36 months, IQR= (Q3- Q1), Range: 18-60 months)             

15 (57.7) 39 (79.6)

Previous history of LBW newborn
Yes 3 (13.7)           1 (2.3) 0.117fNo 23 (86.36) 48 (97.7)

Presence of health problems
Yes 25 (58.1) 39 (45.3)

0.171No 18 (41.9) 47 (54.7)

Severe nausea and vomiting during first and second trimester of pregnancy
No 16 (64.0) 36 (92.3) 0.002fYes 9 (36.0) 3 (7.7)

* p-value significant at <0.05, f Fisher exact test

Table 5: Association of LBW with antenatal care-related variables of respondents 	 n=129

Variables Case(n=43)
 N(%)

Control(n=86)
 N(%) p-value*

Antenatal visits as per protocol (≥ 8 visit)
Yes 23 (53.5) 43 (50.0) 0.709
No 20 (46.5) 43 (50.0)

Consumption of folic acid in first 3 months of pregnancy         
Yes 21 (48.8) 61 (70.9) 0.027
No 22 (51.2) 25 (29.1)

Compliance with IFA tablets
Yes (≥180 tablets) 32 (74.4) 61 (70.9) 0.677
No (<180 tablets) 11 (25.6) 25 (29.1)

Consumption of calcium tablets
Yes 35 (81.4) 86 (100.0) 0.001 
No 8 (18.6) -

Food frequency per day
< 3 times 2 (4.7) 2 (2.3) 0.600
≥ 3 times 41 (95.3) 84 (97.7)

Type of food intake
Vegetarians 8 (18.6) 12 (14.0) 0.491
Non- vegetarians 35 (81.4) 74 (86.0)

Nighttime rest
< 8 hours 9 (20.9) 11(12.8) 0.229
≥ 8 hours 34 (79.1) 75 (87.2)
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Variables Case(n=43)
 N(%)

Control(n=86)
 N(%) p-value*

Day time rest 
< 2 hours and not taken rest 19 (44.2) 13 (15.1) 0.001
≥ 2hours 24 (55.8) 73 (84.9)

Consumption of tobacco
Yes 8 (18.6) 3 (3.5) 0.006f
No 35 (81.4) 83 (96.5)

Presence of smoker in a family
Yes 18 (41.9) 27 (31.4) 0.004
No 25 (58.1) 59 (68.6)

 * p-value significant at <0.05 level, f Fisher exact test 
There was a significant association of birth weight of the babies with consumption of folic acid & consumption of 
calcium tablets (p 0.027 and 0.001), daytime rest (p 0.001), tobacco use (p 0.006) & and history of passive smokers 
in the family (p 0.004) with LBW. However, there was insignificant association of LBW with antenatal variables, 
hemoglobin level in the last trimester of pregnancy and body mass index (BMI) with LBW (Table 5 and 6). 

Table 6: Contributors for low birth weight among respondents  	 n=129

Variables Case(n=43)
N (%)

Control(n=86)
 N(%) COR p-value (95 %CI)

Birth interval#  (n=26) (n=49)
< 24 Months 11 (42.3) 10 (20.4) 2.860 0.044* 1.008 - 8.11
≥ 24 Months 15 (57.7) 39 (79.6) Ref

Severe nausea and vomiting 
during pregnancy (n=25) (n=39)

Yes 9 (36.0) 3 (7.7) 7.324 0.002* 1.86 - 28.71
No 16 (64.0) 83 (92.3) Ref

Consumption of folic acid in first 3 months of pregnancy     
(n=43) (n=86)

No 22 (51.2) 61 (70.9) 2.329 0.027* 1.09 - 4.96
Yes 21 (48.8) 25 (29.1)

Rest at day time
< 2 hours and not taken rest 19 (44.2) 13 (15.1) 4.446 <0.000* 1.91 - 10.32
≥ 2hours 24 (55.8) 73 (84.9) Ref

Consumption of tobacco
Yes 8 (18.6) 3 (3.5) 6.324 0.006* 1.58 - 25.24
No 35 (81.4) 83 (96.5) Ref

 History of presence of passive smoker in a family
Yes 18 (41.9) 27 (31.4) 3.035 0.004* 1.42 - 6.47
No 25 (58.1) 59 (68.6) Ref

Gestational age at birth
Preterm 22 (51.2) 10 (11.6) 7.962 <0.000* 3.26 - 19.39
Term 21 (48.8) 76 (88.4) Ref

Hemoglobin level in the last trimester
≥11 gm/dl 41 (95.3) 79 (91.9) 1.05 0.91 0.48-2.28
<11gm/dl 2 (4.7) 7 (8.1)

Body mass index(BMI)
Underweight & overweight and 
obese # 

23 (53.5) 37 (43.0) 0.98 0.58 0.92-1.05

Normal weight(< 18.5 to 
24.9 kg/m2)

20 (46.5) 49 (57.0)

*=p -value significant at <0.05 level, # calculated only among Multipara Mothers, Ref = Reference
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Findings show that preterm birth showed a strong and 
highly significant association with low birth weight. 
Preterm infants had nearly eight times higher odds of 
being low birth weight compared to term infants (COR = 
7.96; 95% CI: 3.26–19.39; p < 0.001). Whereas mothers 
who took less than two hours of rest during the daytime 
or did not take rest at all had significantly higher odds of 
low-birth-weight infants than those who rested for two 
hours or more (COR = 4.45; 95% CI: 1.91–10.32; p < 
0.001). 
The mothers having less than 24 months birth interval 
were nearly more than two-fold risk to have LBW babies 
compared to mothers having birth interval ≥24 months 
(COR=2.860,95%CI:1.008- 8.116). Similarly, mothers 
having severe nausea and vomiting during pregnancy 
were 7 times more risk of developing LBW (COR 7.324, 
95%CI: 1.868-28.712).  Regarding consumption of folic 
acid, there is two folds more chance of having LBW 
babies from mother who did not consume(COR 2.329, 
95%CI:1.092-4.969). Likewise, the mothers who used to 
consume tobacco were nearly sixfold more prone to have 
LBW (COR 6.324, 95%CI:1.58-25.24).Likewise, there 
is a chance of delivering LBW newborns by mothers who 
had history of passive smokers in a family is also higher 
(COR 3.035, 95%CI:1.42-6.47) by 3 times. 
There was no association of LBW and hemoglobin 
level (OR=1.05, 95% CI: 0.48-2.28, p=0.91) and BMI 
(OR=0.98, 95% CI: 0.92-1.05, p=0.58) of the mothers 
(Table 6)."

DISCUSSION

The present study showed significant association of 
birth weight with birth interval between pregnancies 
(COR=2.860, p 0.044). Findings are supported by prior 
studies conducted in various contexts.116,17,18 Another 
study showed significant association of LBW with <1 
year of birth interval.19 However, this study's findings 
contradict with several study findings where there was 
insignificant relation (p= 0.071) between LBW and birth 
spacing.20,21

In this study, there was a statistically significant association 
between severe nausea and vomiting during the first and 
second trimesters of pregnancy and LBW (p 0.002). 
Finding is consistent with   the study findings conducted 
by Kandel & Kafle (2017) where the findings revealed 
that 77 percent of mothers having severe hyperemesis 
gravidum during pregnancy were unlikely of developing 

LBW babies.21 Consistent to a study finding from china22, 
present study finding showed a significant association of 
LBW with of folic acid consumption (p 0.027). 
In this study, not consuming calcium tablets was 
significantly associated with LBW among babies (p 
0.001). Consistent to present study finding, a previous 
case-control study reported that mothers who did not 
consume calcium supplements were 3 times more likely 
to develop LBW compared to mothers who consumed 
calcium supplements.23  Other prior studies also identified 
the similar  findings 24,25.
In present study, there was a highly significant association 
between LBW and rest <2 hours/day. Previous study 
reported that the proportion of LBW was 4 times higher 
in mothers who took rest and slept less than 10 hours.17 
other study findings also found the association of LBW 
with hours of rest at day time.5,26, 27Present study findings 
also revealed a significant association of LBW with 
consumption of tobacco and history of passive smoking 
(p 0.009, 0.005) Findings of previous case-control 
and other studies supported the findings.20, 28,29,17 Null 
findings for hemoglobin and BMI may reflect insufficient 
power (post-hoc power~0.2 for small effects) or low 
prevalence of anemia (mean HB=12.5 g/dL), contrary to 
expectations.
The current study showed that LBW has strong 
association with gestational age (p=0.002) (COR = 7.96; 
95% CI: 3.26–19.39; p < 0.001). Findings was supported 
by the study conducted by K.C. et al., (2020) & Hailu 
& Kebede, (2018) where findings revealed that preterm 
birth (<37 weeks of gestation) was a determinants for  
LBW  (aOR 2.9, 95% CI: 1.4 -6.1 & aOR 5.321; 95% CI: 
2.959-9.567) respectively.28,30 Previous studies reported 
significant association (p0.001) between gestational age 
(<37 weeks) and LBW(26,4, 31,32  ) According to Bansal 
et al., (2019), preterm birth has 9.07 times higher risk 
of having LBW babies compared to term-birth babies 
(OR=9.078,  95%CI: 4.148-19.869)  which were 
consistent with present study. Furthermore, another study 
finding from Bangladesh also identified gestational age 
as the determinant for LBW.32,33 

LIMITATION

This study has several limitations that should be 
considered when interpreting the findings. First, the 
case–control design limits the ability to establish causal 
relationships between the identified factors and low 
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birth weight. Second, the relatively small sample size 
may have reduced the statistical power of the study 
and limited the precision of the estimated associations. 
Third, some variables, including maternal rest, tobacco 
exposure, and micronutrient intake, were based on self-
reported information and may be subject to recall and 
social desirability bias. Additionally, as the study was 
conducted in a hospital setting, the findings may not 
be fully generalizable to the wider community. Despite 
these limitations, the study provides useful insights into 
modifiable maternal and behavioral factors associated 
with low birth weight in the Nepalese context.

CONCLUSION 

The present study demonstrates a strong association 
between low birth weight and preterm birth as well as 
inadequate daytime rest. In addition, several maternal 
and behavioral factors were found to be associated 
with low birth weight, including short birth interval, 
poor compliance with micronutrient supplementation 
such as folic acid and calcium, and both active and 
passive exposure to tobacco. As these factors are largely 
modifiable, the findings underscore the importance 
of strengthening antenatal care services with focused 
awareness and behavior change interventions. Such 
interventions should emphasize appropriate birth spacing, 
adequate maternal nutrition and rest during pregnancy, 
and the prevention of both active and passive smoking to 
reduce the burden of low birth weight.
These findings emphasize the importance of timely and 
comprehensive prenatal monitoring to prevent pre-term 
deliveries whenever possible. Addressing these factors 
through targeted maternal health interventions can 
contribute significantly to improve neonatal outcomes 
and to reduce the prevalence of low birth weight among 
new borns in hospital settings.
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