
1Bhattarai B, et al. BMJ Paediatrics Open 2022;6:e001579. doi:10.1136/bmjpo-2022-001579

Open access 

Association of geographic distribution and 
birth weight with sociodemographic 
factors of the maternal and newborn child 
of hilly and mountain regions of eastern 
Nepal: a cross- sectional study

Bharosha Bhattarai,1 Sagar Panthi    ,1 Gopal Kumar Yadav    ,1 
Swotantra Gautam,2 Rochana Acharya    ,1 Durga Neupane,1 Nimesh Khanal,3 
Bharat Khatri,1 Krishna Neupane,1 Sugat Adhikari,1 Nimesh Lageju,1 
Lila Bahadur Basnet,4 Prajjwal Pyakurel,5 Shankar Prasad Yadav1 

To cite: Bhattarai B, Panthi S, 
Yadav GK, et al. Association 
of geographic distribution 
and birth weight with 
sociodemographic factors of 
the maternal and newborn child 
of hilly and mountain regions of 
eastern Nepal: a cross- sectional 
study. BMJ Paediatrics Open 
2022;6:e001579. doi:10.1136/
bmjpo-2022-001579

BB and SP are joint first 
authors.

Received 18 June 2022
Accepted 18 November 2022

For numbered affiliations see 
end of article.

Correspondence to
Dr Sagar Panthi;  
drsagarpanthi@ gmail. com

Original research

© Author(s) (or their 
employer(s)) 2022. Re- use 
permitted under CC BY- NC. No 
commercial re- use. See rights 
and permissions. Published by 
BMJ.

ABSTRACT
Objectives To determine the association of geographic 
distribution, and birth weight with sociodemographic 
factors of the maternal and newborn child of hilly region 
(lower altitude) and mountain region (high altitude) of 
eastern Nepal as well as the prevalence of low birth weight 
(LBW) and large for gestational age (LGA) among term 
singleton deliveries in eastern Nepal.
Methodology A cross- sectional study was conducted 
in the district- level hospitals of Dhankuta, Tehrathum, 
Solukhumbu and Taplejung districts of eastern Nepal of 
Province 1. Mothers with preterm or post- term delivery, 
multiple pregnancies, stillbirth/intrauterine fetal death and 
incomplete records were excluded from the study with 
only 1386 term pregnancies (37–42 weeks) delivered at 
the respective facilities between 17 July 2019 and 16 July 
2020 were included. The appropriate data were entered 
in Microsoft Excel 2019 V.16.0 and statistical analysis 
was performed by using the statistical package for social 
sciences, IBM SPSS V.29.
Results The low maternal age, Dalit ethnic group, low 
gravidity, low parity, higher antenatal care (ANC) visits 
(≥4), incomplete deworming and dT vaccination status, 
breech deliveries and LBW newborns were significantly 
attributed to hilly region (lower altitude) (p value <0.05). 
Similarly, the hilly region, lower and/or no ANC visits 
and early term gestation had significant negative 
association with birth weight at the lower quantiles only. 
Meanwhile, the female newborn had significant and 
negative association with birth weight distribution at all 
seven quantiles. The prevalence of the LBW, average 
for gestational age and LGA newborn child among term 
singleton deliveries in Eastern Nepal is 6.6%, 85.8% and 
7.6%, respectively.
Conclusions The local organisations should focus on 
adequate antenatal care visits in mountain region and 
coverage of dT vaccine and deworming medications in hilly 
region. Appropriate measures and programmes should be 
initiated to bring down LBW in hilly region.

INTRODUCTION
Birth weight is the first weight of fetus 
taken after birth preferably within the first 
hour of life.1 In Nepal, 57% of deliveries 
takes place in the health facility.2 The most 
common and easily measurable indicator of 
the newborn maturity is the birth weight.3 

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ Birth weight is associated with infant sex, parity, 
maternal calorie intake, number of antenatal care 
visits, ethnicity, education and socioeconomic status 
of mother.

 ⇒ Nepal has a high proportion of teenage mothers 
(17% in 15–19 years of age).

WHAT THIS STUDY ADDS
 ⇒ The prevalence of low birth weight is higher among 
the term singleton newborn child delivering in the 
hilly region.

 ⇒ Nepal Government recommended antenatal care 
visits are higher in the hilly regions while deworming 
and complete dT dosing are found higher among the 
mothers in the mountain regions in eastern Nepal.

 ⇒ Mothers in the mountain region suffer higher 
pregnancy- related complications as compared with 
the hilly region in eastern Nepal.

 ⇒ Newborn child in the hilly region is two times likely 
of being low- birth weight than the mountain region.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ This study can help local organisationsfocus on ad-
equate antenatal care visits in the mountain region 
and coverage of tetanus toxoid vaccine and de-
worming medications in the hilly region with appro-
priate measures and programmes initiated to bring 
down low birth weight in the hilly region.
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There is increased risk of neonatal problems in both the 
infants with low or high birth weight.4 Abnormal birth 
weight contributes to the immediate and future burden 
of chronic diseases.5 Low birth weight (LBW) contrib-
uting to a range of poor health is more common in devel-
oping countries than the developed countries.6 LBW has 
the risk of infections and hypothermia and collectively 
contributes to neonatal morbidity and mortality.3 6 Both 
LBW and large for gestational age (LGA) are important 
indicators to consider preventing obesity and metabolic 
disease in later age group.7 8

A United Nations Children’s Fund report noted that the 
global rate of LBW was 15% and the major bulk is from 
developing country.1 Analysis of Nepal’s Demographic 
and Health Survey 2011 (NDHS- 2011) shows that one in 
every six infants in Nepal is of small size at birth.9 LBW 
children are at high risk of malnutrition, neurodevelop-
mental impairments, recurrent infection, which collec-
tively adds to the emotional and economic burden to the 
individual family and health sector as a whole.10 Newborn 
children with LGA are also significantly associated with 
the increased chances of caesarean section, instrumental 
delivery, increased need for neonatal resuscitation, inten-
sive care unit care which further adds to the maternal 
and neonatal morbidity and mortality.11

Birth weight is associated with infant sex, ethnicity of 
mother, parity, maternal calorie intake.12 Number of 
antenatal care (ANC) visit also contributes to the better 
outcome of neonate including its birth weight.13 In devel-
oping countries, lack of ANC, primipara, illiteracy of 
mother, poor socioeconomic status significantly contrib-
utes to the birth weight.14 Nepal has 17% of mother in 
age group of 15–19, showing massive proportion of 
teenage mother.2 The impact of lower age of mother in 
birth weight is yet to be studied.

Studies focusing on the association of birth weight with 
maternal factors are scarce in hilly and mountain regions 
of Nepal. Hence, this study was done to assess the associ-
ation of geographic distribution and birth weight among 
term singleton deliveries with sociodemographic factors 
of maternal and newborn child of hilly (lower altitude) 
and mountain region (high altitude) of eastern Nepal. 
We also determined the prevalence of LBW and LGA in 
eastern Nepal among term singleton deliveries.

METHODOLOGY
Study design
We carried out a quantitative retrospective cross- sectional 
study in the district hospitals of Dhankuta, Tehrathum, 
Taplejung and Solukhumbu districts in eastern Nepal 
where a chart review of the hospital register was done 
on the information on delivery and outcomes of the 
newborn child.

Study setting
Nepal is a landlocked country situated in the South East 
Asia between China and India. It has topographically 

been divided into three regions, namely, terai, hilly and 
mountain region. The altitude ranges from approxi-
mately 195 feet to 29 029 feet, that is, lower altitude in 
terai regions to higher altitude in mountain regions. 
The 77 districts of Nepal have been grouped into seven 
administrative divisions called provinces. The province 
one has 14 districts. The four hospitals, namely, Dhankuta 
Hospital, Tehrathum Hospital, Taplejung Hospital and 
Phaplu Hospital, are the tertiary- level district hospitals 
under provincial government of province one, situated 
in Dhankuta, Tehrathum, Taplejung and Solukhumbhu 
district, respectively, of eastern Nepal of province one. 
The Dhankuta and Tehrathum districts belong to the 
hilly region (at lower altitude) while the Taplejung and 
Solukhumbhu districts belong to the mountain regions 
(at higher altitude). These hospitals were selected by 
convenient sampling technique.

Sample size and sampling technique
Complete sets of entries of all the mothers delivering at 
term at Dhankuta District Hospital, Tehrathum District 
Hospital, Taplejung District Hospital and Phaplu 
Hospital (Solukhumbu) between 17 July 2019 and 16 July 
2020 were included in the study. Mother with preterm 
or post- term delivery, multiple pregnancies, stillbirth/
intra uterine fetal death and the incomplete records 
were excluded from the study. Out of the 1645 deliv-
eries that occurred in the respective hospitals in the 
considered timeframe (ie, 394 deliveries in Dhankuta 
District Hospital, Dhankuta; 367 deliveries in Tehrathum 
District Hospital, Tehrathum; 731 deliveries in Taplejung 
District Hospital, Taplejung and 153 deliveries in Phaplu 
Hospital, Solukhumbu), only 1386 entries fulfilling the 
inclusion criteria were taken into the final analysis with 
the exclusion of remaining 259 entries falling under the 
exclusion criteria.

Maternal age, ethnicity, gravidity, parity, number of 
antenatal care (ANC) visits, deworming status, tetanus 
toxoid (TT) vaccination status, complication in preg-
nancy, period of gestation, type of delivery and fetal 
presentation were considered the independent variables 
while geographical location or birth weight of the baby 
(LBW, appropriate for gestational age (AGA) and LGA)) 
was considered the dependent variable. Given the collec-
tion of sample from district hospitals of eastern Nepal, 
the sample was skewed.

Data entry and analysis
The required data for this study were collected from the 
medical records of the hospital and were directly entered 
into the Microsoft Excel 2019 V.16.0 (Microsoft, Wash-
ington). Coding was done to simplify the data entry 
wherever needed. Necessary editing and cross- checking 
were done immediately after the data collection. It was 
then analysed using statistical package for social sciences, 
IBM SPSS V.29 (IBM, Armonk, New York). Data were 
presented as frequency, percentages, means±or SD and 
median (minimum−maximum) as necessary. The bar 
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diagram has been used for pictorial description of data. 
The χ2 test was used to test for group differences, that is, 
hilly and mountain regions. For binary logistic regression 
analyses, ORs and 95% CI were calculated. Likewise, the 
multivariate quantile regression analysis was performed 
to identify the independent variables related to the 
child’s birth weight over the seven (5th, 10th, 25th, 50th, 
75th, 90th,95th) percentiles using simplex approach and 
Frisch- Newton interior- point non- linear optimisation 
algorithm. The p value less than <0.05 was considered 
statistically significant.

Operational definitions
Term pregnancy
Term pregnancy is defined as pregnancy from 37 weeks 
period of gestation to 42 weeks period of gestation.15

Low birth weight
LBW is defined by WHO as birth weight less than 2500 g.1

Appropriate for gestational age
AGA is birth weight at term between 10th to 90th percen-
tiles in Lubcheno growth chart.16

Large for gestational age
LGA is birth weight at term above the 90th percentile in 
Lubcheno growth chart.16

Gestational age
It is the weeks that elapsed between the first day of the last 
normal menstrual period (not presumed time of concep-
tion) and the date of delivery, irrespective of whether the 
gestation results in a live birth or a fetal death.17

Advanced age pregnancy
People who are pregnant at age 35 or older.18

Adolescent /teenage pregnancy
It is the pregnancy under 20 years of age.19

Janajati ethnicity
They are the indigenous groups of people of Nepal.

Dalit ethnicity
Although they were considered untouchable in the past, 
they are financially marginalised groups of people.

Patient and public involvement statement
The study did not have the direct involvement of the 
participants in the development of the study design, 
research questions, data collection, result analysis and 
interpretation.

RESULTS
Sociodemographic profile of pregnant women and newborn 
child
Of the total deliveries taken into consideration (n=1386), 
the mean maternal age was found to be 24.4±5.3 years, 
ranging from 15 years to 44 years with maximum mothers 

(1075, 77.6%) lying under 20–35 years of age group. Like-
wise, the prevalence of teenage/adolescent pregnancy 
(TP/AP; <20 years) and advanced maternal age preg-
nancy (≥ 35 years) was 258 (18.6%) and 53 (3.8%). The 
greatest number of deliveries occurred in the Taplejung 
District Hospital (583, 42.1%) with the least number of 
deliveries occurring in the Phaplu Hospital, Solukhumbu 
(129, 9.3%). Mountain region hospitals, that is, Phaplu 
Hospital, Solukhumbu and Taplejung District Hospital 
comprised more than half of the total deliveries (712, 
51.4%). Majority of the delivering mothers belonged to 
Janajati ethnic group (728, 52.5%) followed by Brahmin/
Chettri (348, 25.1%). The mean gravidity and parity were 
1.8±0.9 and 0.7±0.8, respectively, with the most being 
multigravida (721, 52.0%) and nullipara (699, 50.4%), 
respectively. The mean period of gestation of the deliv-
ering mother was 39.4±1.1 weeks.

Similarly, majority of the mothers had deworming done 
(1088, 78.5%) and complete dose of TT vaccine taken 
(1058, 76.3%) with the most of them having ≥4 ANC 
visits (872, 62.9%). More than one- tenth of the deliv-
ering mothers (180, 13.0%) encountered one or more 
of the complications during pregnancy, with prolonged 
labour (62, 4.5%) and retained placenta (41, 3.0%) 
being the most encountered complications. Most of the 
deliveries had a cephalic presentation of the baby (1358, 
98.0%) with only remaining (28, 2.0%) having a breech 
presentation at the time of delivery. Spontaneous vaginal 
delivery (1163, 83.9%) followed by caesarean section 
(178, 12.8%) were the most common types of deliveries 
observed in the mentioned hospitals.

Newborn profile revealed that the male and female 
newborn child were 53.8% (n=745) and 46.2% (n=641)), 
respectively, with mean birth weight of the newborn child 
being 3147.4±442.2 g, ranging from 1000 g to 4600 g. 
Mean birth weights for male and female newborn child 
were 3204.6±449.8 g and 3080.9±423.9 g, respectively. 
The prevalence of the LBW, AGA and LGA newborn child 
among the term singleton deliveries was found to be 6.6% 
(n=91), 85.8% (n=1190) and 7.6% (n=105), respectively. 
Almost all newborn child had normal outcome (1366, 
98.6%) with a few having abnormal outcome (asphyxia, 
gross congenital anomalies, stillbirth, etc) at birth (20, 
1.4%) (table 1 and figures 1 and 2).

Association of the geographical distribution with the maternal 
and newborn child factors
In univariable logistic regression model, teenage mothers 
(OR: 1.67, 95% CI 1.27 to 2.22, p value: <0.001) compared 
with normal aged pregnancy, Dalit ethnic group (OR: 
4.55, 95% CI 3.23 to 6.25, p valu<0.001) compared with 
Janajati, primigravida (OR: 1.34, 95% CI 1.08 to 1.66, p 
value: 0.006), nullipara (OR: 1.75, 95% CI 1.27 to 2.44, 
p value: 0.001) compared with multipara, higher ANC 
visits (≥4) (OR: 2.61, 95% CI 1.57 to 4.33, p value <0.001) 
compared with none, incomplete deworming status (OR: 
6.67, 95% CI 5.00 to 9.09, p value <0.001), incomplete 
dT vaccination status (OR: 3.05, 95% CI 1.59 to 5.86, p 
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Table 1 Association of the geographical distribution with the maternal and newborn child factors (n=1386)

Variables

Geographical distribution Binary logistic regression

Hilly* (%) Mountain† (%) OR, 95% of CI P value

Maternal and pregnancy characteristics

  Maternal age 0.001‡

   Mean±SD (in years) 23.98±5.22 24.82±5.29

   <20 years 152 (58.9) 106 (41.1) Ref

   20–35 years 498 (46.3) 577 (53.7) 0.60, 0.45 to 0.79 <0.001

   >35 years 24 (45.3) 29 (54.7) 0.57, 0.31 to 1.04 0.07

  Ethnicity <0.001‡

   Dalit 142 (65.7) 74 (34.3) Ref

   Janajati 222 (30.5) 506 (69.5) 0.22, 0.16 to 0.31 <0.001

   Brahmin 256 (73.6) 92 (26.4) 1.45, 1.003 to 2.09 0.048

   Others 54 (57.4) 40 (42.6) 0.70, 0.42 to 1.15 0.165

  Gravidity 0.006‡

   Mean±SD 1.64±0.80 1.86±1.03

   Primigravida 349 (52.5) 316 (47.5) 1.34, 1.08 to 1.66 0.006

   Multigravida 325 (45.1) 396 (54.9) Ref

  Parity 0.004‡

   Mean±SD 0.59±0.77 0.75±0.90

   Nullipara 363 (51.9) 336 (48.1) Ref

   Primipara 239 (47.9) 260 (52.1) 0.85, 0.67 to 1.07 0.169

   Multipara 72 (38.3) 116 (61.7) 0.57, 0.41 to 0.79 0.001

  Period of gestation 0.109‡

   Mean±SD (in weeks) 39.37±1.17 39.35±1.11

   37–40 weeks 546 (47.6) 600 (52.4) 0.79, 0.60 to 1.05 0.109

   40–42 weeks 128 (53.3) 112 (46.7) Ref

Variables Geographical distribution Univariable model

Hilly* (%) Mountain† (%) OR, 95% of CI P value

Maternal and pregnancy characteristics

  ANC visits 0.001‡

   No ANC visits 25 (35.7) 45 (64.3) Ref

   <4 visits 133 (30.0) 311 (70.0) 0.77, 0.45 to 1.30 0.333

   ≥4 visits 516 (59.2) 356 (40.8) 2.61, 1.57 to 4.33 <0.001

  Deworming status <0.001‡

   Done 432 (39.7) 656 (60.3) 0.15, 0.11 to 0.20 <0.001

   Not done 242 (81.2) 56 (18.8) Ref

  dT vaccine status <0.001‡

   Complete dose 416 (39.3) 642 (60.7) 0.24, 0.17 to 0.33 <0.001

   Incomplete dose 106 (89.1) 13 (10.9) 3.05, 1.59 to 5.86 0.001

   Not taken 152 (72.7) 57 (27.3) Ref

  Complications in pregnancy <0.001‡

   Yes 47 (26.1) 133 (73.9) 0.32, 0.23 to 0.46 <0.001

   No 627 (52.0) 579 (48.0) Ref

   Presentation 0.040‡

   Cephalic 655 (48.2) 703 (51.8) 0.44, 0.19 to 0.98 0.04

   Breech 19 (67.9) 9 (32.1) Ref

Continued
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value: 0.001) compared with no dT vaccine, no complica-
tions in pregnancy (OR: 3.13, 95% CI 2.17 to 4.35, p value 
<0.001), breech presentation (OR: 2.27, 95% CI 1.02 to 
5.26), p value: 0.040) compared with cephalic and LBW 
newborn (OR: 1.99, 95% CI 1.27 to 3.10, p value: 0.002) 
compared with average weight newborn were found to be 
significantly higher in the hilly region (table 1).

Association of the birth weight with the maternal and 
newborn child factors
From the quantile regression findings, it was seen that 
the maternal age had positive significant association 
with birth weight at the 90th percentile. The hilly region 
had negative and statistically significant association with 
birth weight at the 5th, 10th, 25th, 50th and 75th percen-
tile compared with the mountain region. Compared 
with others category of ethnicity, the Janajati had posi-
tive and significantly increasing coefficients at the 25th 
and 75th percentiles, and the Brahmin had positive 
and significantly decreasing coefficients at the 75th and 

90th percentiles of the birth weight. The primigravida 
compared with multigravida had significantly negative 
association at the 5th percentile of the birth weights. The 
nullipara had statistically significant negative association 
at 5th, 50th, 75th, 90th percentiles of the birth weight 
compared with multipara group.

The early term gestation (37–39+6 weeks) had statisti-
cally significant negative association with birth weights at 
the 25th, 50th, 75th and 90th percentiles compared with 
late- term gestation (40–42 weeks). The participants with 
‘No ANC’ and ‘<4 ANC’ visits had statistically significant 
negative association with birth weights at the 5th, 10th 
and 25th percentiles compared with those with ‘≥4 ANC’ 
visits. With the decreasing ANC visits, the coefficient 
values decrease and increase with increasing quantiles.

The status of ‘not done’ deworming, complications 
of pregnancy and cephalic presentation had significant 
association at the 95th percentiles of the birth weight. 
The female newborn had significant and negative asso-
ciation with birth weight at of the seven percentiles (5th, 
10th, 25th, 50th, 75th, 90th and 95th) (table 2).

DISCUSSION
The present study depicts the association of maternal and 
pregnancy characteristics as well as newborn child char-
acteristics with geographical location (hilly and moun-
tain regions) of the eastern Nepal and birth weight. In 
our study, the TP/AP was 18.6%. This is in accordance 
to other studies from Nepal where the prevalence of AP 
varied from 7.8% to 29.1%.20–22 Similarly, the prevalence 
of advanced maternal age (AMA) pregnancy in our study 
was 3.8%. This is lower as compared with other studies. 

Variables Geographical distribution Univariable model

Hilly* (%) Mountain† (%) OR, 95% of CI P value

Newborn child characteristics

  Gender of the baby 0.805‡

   Male 360 (48.3) 385 (51.7) 0.97, 0.78 to 1.2 0.805

   Female 314 (49.0) 327 (51.0) Ref

  Outcome of the baby 0.093‡

   Normal 668 (48.9) 698 (51.1) 2.23, 0.85 to 5.84 0.093

   Abnormal 6 (30.0) 14 (70.0) Ref

  Birth weight (in grams) 0.002‡

   Mean±SD 3096.94±454.36 3195.08±425.13

   AGA 572 (48.1) 618 (51.9) Ref

   LBW 59 (64.8) 32 (35.2) 1.99, 1.27 to 3.10 0.002

   LGA 43 (41.0) 62 (59.0) 0.75, 0.50 to 1.12 0.163

*Hilly region (low altitude).
†Mountain region (High altitude).
‡P value with χ2 tests; Dhankuta and Tehrathum lie in hilly region while Solukhumbu and Taplejung lie in mountain region.
AGA, average for gestational age; LBW, low birth weight; LGA, large for gestational age.

Table 1 Continued

Figure 1 Proportions of participants based on hospital 
locations and their categorisation into geographical regions.
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A study from tertiary centre of Nepal revealed the prev-
alence of AMA pregnancy was 5.3%.23 On a global level, 
a study done in 29 countries (Africa, Asia, Middle East 
and Latin America) revealed that the magnitude of preg-
nant women with advanced maternal age was 12.3%.24 In 
our study, the prevalence of caesarian section (CS) was 
12.8%. This is lower as compared with national level prev-
alence of CS, which was 16.6% in 2016, and global preva-
lence of 21.1%.25 26 Our study findings are consistent with 
WHO that recommends the national caesarian rate to be 
between 10% and 15%.27

In our study, the prevalence of the LBW among term 
singleton newborn child was found to be 6.6%. This is 
lower as compared with other studies from Nepal. In a 
study by Kayastha et al, the prevalence of LBW at a tertiary 
hospital of Nepal was 9.8%.28 The national level preva-
lence of LBW in a study by NDHS showed that it was 
11.5%.9 The lower prevalence was due to the fact that we 
included term singleton pregnancies only which could 
be more likely to be physically sound.

The mothers’ ethnicity had statistically significant 
association with hilly region compared with the moun-
tain regions of Nepal. The proportion of at least four 
ANC visits as per recommendations of government of 
Nepal was higher in hilly regions (59.2%) as compared 
with mountain regions (40.8%), but the proportion of 
deworming status and complete doses of dT (two doses) 
was higher in mountain regions compared with those of 
hilly regions. This could be due to the fact that the timing 
of deworming medication and first dose of dT vaccina-
tion is same, and a greater number of pregnant women 
of the mountain regions could have at least one ANC visit 
at this fourth or fifth month of gestation. Likewise, the 
likely explanation for the higher proportions of compli-
cations among pregnant women of mountain regions 
(73.9%) as compared with those of hilly regions (26.1%) 
could be due to their lower proportion of complete ANC 
(≥4) visits.

In our study, the newborn child being delivered at 
the hilly region had two times the odds of being LBW 
as compared those of the mountain region. This finding 
is contradictory to multiple other studies, which showed 
that high altitude (mountain regions in our study) acts 
independently to reduce birth weight.29–32 The likely 
explanation could be due to high proportion of Dalit 
pregnant women in hilly regions as compared with those 
of mountain regions (65.7% vs 34.3%) in our study who 
are considered economically marginalised groups of the 
nation and maternal nutritional status may not be good. 
This highlights that there may be influence of maternal 
nutrition on birth weight.33 34 Similarly, our study showed 
that the female newborn had significant and negative 
association with birth weight distribution at all seven 
quantiles than the male newborns. There have been 
studies showing that male and female fetuses respond 
differently to the intrauterine environment, and the 
growth of the male fetuses appears to be greater than the 
female fetuses from very early stages of gestation.35 36

The maternal age had positive significant association 
with birth weight at the 90th percentile but not signifi-
cant at other percentiles of the birth weight. This could 
be explained by a study that revealed that the birth weight 
increased with maternal age after 24 years of age up to 35 
years of age then decreased.37

Limitations of the study
The information of this study was collected from the 
delivery records register of the mothers. If it was possible 
to cross- check the record with the mothers’ response to 
questions, better and adequate information (educational 
status, economic status, the height of mother, iron taking, 
etc) would have been collected. This was the major limi-
tation of the study. Being a cross- sectional study, we could 
not study the cause of variation in birth weights. Owing 
to the geographic design, lack of access to transporta-
tion, fear of discriminations and high costs of births in 

Figure 2 Proportion of different categories of birth weights. AGA, average for gestational age; LBW, low birth weight; LGA, 
large for gestational age.
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hospital, a high proportion of births must be happening 
at home and we have not been able to analyse such data.

Strengths and prospects of the study
This study focuses on areas with less health access (ie, 
the hilly and mountain regions) to identify the gap of 
evidence in such region. These district hospitals have 
been providing safe motherhood services. The socio-
demographic profile of the mother and newborn child 
delivering at Dhankuta District Hospital, Tehrathum 
District Hospital, Taplejung District Hospital and Phaplu 
Hospital (Solukhumbu) can give an overview to maternal 
and neonatal health in and around the hilly and mountain 
regions of Eastern Nepal and also help in determining 
the contributors of maternal and neonatal morbidity and 
mortality. Identification of the factors affecting maternal 
and neonatal mortality can help us make plans to address 
them and help bridging the gap in evidence. Health 
policy and practice can be designed according to the area 
of dearth in maternal and neonatal health that can help 
Nepal to achieve Sustainable Development Goal 3.

CONCLUSIONS
In our study, low maternal age, Dalit ethnic group, low 
gravidity, low parity, higher ANC visits (≥4), incomplete 
deworming and dT vaccination status, breech deliveries 
and LBW newborns were significantly attributed to hilly 
region (lower altitude). This study provides evidence 
for effects of maternal and newborn characteristics on 
birth weight distribution. The hilly region, lower and/
or no ANC visits, and early term gestation had significant 
negative association with birth weight at the lower quan-
tiles only. But the female newborn had significant and 
negative association with birth weight distribution at all 
seven quantiles. The prevalence of the LBW, AGA and 
LGA newborn child among term singleton deliveries in 
Eastern Nepal is 6.6%, 85.8% and 7.6%, respectively. The 
local organisations should focus on adequate ANC visits 
in the mountain region and coverage of TT vaccine and 
deworming medications in the hilly region.
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