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ABSTRACT

Background: Low birth weight (LBW) remains a critical challenge for neonatal survival and long-term health,
particularly within India's aspirational districts. This study aims to identify the clinical, socioeconomic, and nutritional
determinants of LBW in the high-altitude terrain of Himachal Pradesh.

Methods: A retrospective, hospital-based cross-sectional audit was conducted at a tertiary care centre. The study
analysed data from 151 LBW infants (<2500 g) born between 1 April and 30 June 2025, using records from the HMIS
portal, medical record section, and antenatal clinic registers.

Results: The facility reported a 15.5% LBW rate. Key determinants included poor antenatal care (ANC) utilization,
with 50% of mothers failing to achieve early registration (within 12 weeks) and 79% attending fewer than the
recommended four ANC visits. Nutritional factors; 32% of mothers were underweight at conception, and 44%
achieved a gestational weight gain of less than 10 kg. Obstetric findings revealed that 80% of cases had birth intervals
of less than three years, contributing to maternal nutrient depletion. Additionally, while 50% of pregnancies were
categorized as high-risk, 95% of cases were non-referred, indicating that the tertiary facility is overburdened with
routine deliveries.

Conclusions: The high incidence of LBW is driven by late clinical registration, maternal undernutrition, and systemic
healthcare burdens. Improving outcomes requires precision interventions, including strengthened grassroots outreach
for 100% early registration and the establishment of dedicated high-risk pregnancy clinics.

Keywords: Low birth weight, Aspirational district, Antenatal care, Maternal nutrition, Birth spacing, Public health,
India

INTRODUCTION

Birth weight is a critical indicator of neonatal health,
serving as a primary predictor of a newborn's immediate
survival and long-term physical and cognitive
development. It reflects both intrauterine conditions and
the quality of maternal care.

Consequently, identifying the determinants of LBW-
defined by the World Health Organization as a birth
weight of less than 2,500 grams-is essential for mitigating
its public health impact.!

LBW is a multifactorial phenomenon resulting from
preterm birth, intrauterine growth restriction, or both. It
often manifests from underlying maternal health issues,
including poor nutrition and inadequate ANC.
Furthermore, LBW is linked to an increased risk of
chronic conditions in adulthood, such as hypertension and
type 2 diabetes-a concept known as the "Barker
hypothesis."?

In India, LBW remains a significant barrier to achieving
sustainable development goal targets. While national
averages have improved, regional disparities persist in
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"aspirational districts."> In aspirational district of

Himachal Pradesh, high-altitude terrain and socio-cultural
factors frequently lead to maternal health complications
and delayed clinical intervention.* The study institution
handles approximately 90% of the district's delivery load,
making it a critical site for analysis. This study utilizes a
retrospective audit of data to analyze the socioeconomic
and clinical factors contributing to the 15.5% LBW rate
in this region. By examining these variables, this research
aims to highlight the interplay between maternal
demographic profiles and neonatal outcomes in a
resource-constrained rural setting.’

METHODS

A hospital-based, retrospective cross-sectional study (data
audit) was conducted at a tertiary care centre in Chamba,
Himachal Pradesh. Data were collected from three
sources: the HMIS Portal, the medical record section, and
antenatal clinic registers. The study included all records
of LBW infants born between 1 April 2025 and 30 June
2025. Records with more than 20% missing data were
excluded.

This retrospective institutional audit was commissioned
by the District Health Administration, as a departmental
quality-improvement activity at our tertiary care centre
using fully de-identified institutional records; all data-
protection  safeguards-after  taking  administrative
permission, removal of personal identifiers, alphanumeric
coding, and password-protected storage-were applied in
line with the ICMR National Ethical Guidelines on
privacy and secondary use of routinely collected data, the
declaration of Helsinki provisions on retrospective
records, and accepted standards for clinical record-review
studies.5®

RESULTS

Based on hospital-based records of 151 low birth weight
babies (<2500 gm) in tertiary care centre w.e.f. 13 April
2025 to 30" June 20235, the following factors have been
identified as primary drivers for the high LBW incidence:

Poor ANC utilization

Late registration

As Figure 1, represents approximately half (50%) of
mothers did not have "early booking" of pregnancy
(within the first 12 weeks), and about one fifth (18%) had
very late bookings entering the system only in the third
trimester. This prevents early intervention for growth
restriction.

Inadequate visits
Majority (79%) of mothers had fewer than the minimum

4 ANC visits requirement, leading to missed
opportunities for identification of high-risk mothers and

prevents the timely detection of intrauterine growth
restriction (IUGR) (Figure 2).

Socioeconomic and nutritional factors
Economic stress

As Figure 3 shows us that approximately half of the cases
belong to the lowest socio-economic status (SES), with
62% of families reporting significant financial stress.
There is also extra calorie as well as balance diet required
during pregnancy and having financial stress, directly
impacts the access to a balance and diverse diets.

Maternal nutrition

The 32% of mothers were underweight at the time of their
gestation. Approximately half of mothers (44%) showed a
total gestational weight gain of less than 10kg, failing to
meet physiological requirements for healthy birth weight.

Family structure

The 56% live in joint families where '"resource
segregation” (distribution of food/rest) may unfavourably
affect the pregnant mother.

Clinical and obstetric factors
Birth spacing

As Figure 4 highlights that vast majority (80%) of cases
had a pregnancy interval of less than 3 years, which does
not allow mother’s body to replenish essential nutrients.

High-risk status

Over 50% of the cases were categorized as "high risk,"
yet the hospital manages a high volume of non-referred
cases (95%), suggesting that institute is handling the bulk
of district's complex cases without early-stage filtering.
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Figure 1: Maternal risk factors and ANC compliance
of low-birth-weight babies.
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Figure 2: ANC visits of mothers of LBW babies.
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Figure 3: Socioeconomic and nutritional factors of
mothers of LBW.
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Figure 4: Clinical and obstetric factors of mothers of
LBW babies.

DISCUSSION
The findings of this retrospective institutional audit

provide critical insight into the multifactorial
determinants of LBW in a high-altitude aspirational

district of Himachal Pradesh. The 15.5% prevalence of
LBW observed in this cohort sits at the intersection of
maternal health-seeking behaviour, household nutritional
dynamics, and systemic healthcare delivery challenges
specific to the Himalayan terrain.

ANC: the first line of defense

Our finding that 79% of mothers attended fewer than the
recommended four ANC visits, and that approximately
50% had no early booking, aligns with the broader Indian
literature documenting that inadequate ANC is a strong
independent predictor of LBW.!° National evidence from
NFHS-5 demonstrates that mothers with fewer than four
ANC visits have significantly higher odds of delivering
LBW infants compared to those who completed the full
schedule.'® This is particularly concerning in our setting,
where late registration inevitably compresses the window
for early identification of high-risk pregnancies. A
comparative study from a tertiary hospital in Nepal found
that maternal age and prior history of preterm delivery
were significant risk factors detectable only when ANC
began in the first trimester.!! The 18% of mothers in our
study who registered only in the third trimester represent
a missed opportunity for exactly this kind of early risk
stratification.»!!

Nutritional depletion and the maternal buffer
hypothesis

The nutritional profile of this cohort is striking. With 32%
of mothers underweight at conception and 44% achieving
a gestational weight gain below 10 kg, the data suggest
that a substantial number of pregnancies begin on a
depleted maternal nutritional baseline. Retrospective
analyses have identified maternal anaemia, inadequate
gestational weight gain, and underweight pre-pregnancy
BMI as independent determinants of birth weight.!? This
is further compounded by the 56% prevalence of joint
family residence in our cohort, where '"resource
segregation"-the uneven intra-household distribution of
food and rest-may limit the pregnant mother's nutritional
access even when household-level food security exists.*
The short birth interval (less than three years) observed in
80% of our cases provides additional support for the
Maternal Depletion Hypothesis, which posits that closely
spaced pregnancies do not allow sufficient time for
maternal nutrient stores to be replenished, thereby
predisposing the subsequent foetus to growth restriction.’

Institutional burden and the high-risk paradox

Perhaps the most policy-relevant finding is the paradox
that over 50% of these LBW cases were classified as
"high risk," yet 95% were non-referred, routine
admissions to the institution. This pattern suggests that
the tertiary care centre is absorbing the role of a primary
care facility, handling complex pregnancies without
effective prior filtering at the grassroots level.!* Evidence
from North Indian tertiary hospitals shows that high-risk
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pregnancies are better managed when identified early in
dedicated clinics with specialized personnel, rather than
arriving late through non booked routes.'> Our own data
echo this: studies comparing booked versus unregistered
pregnancies consistently demonstrate that non booked
cases have significantly worse foetal and perinatal
outcomes.'* This highlights a structural disconnect
between the primary health centre network and the
tertiary institution in this aspirational district.*

In comparison to with regional and national benchmarks,
the 15.5% LBW rate observed in this study is consistent
with the Himachal Pradesh state average of 15.75%
reported in NFHS-5.! However, it is lower than the
17.5% to 24% LBW rates documented in a retrospective
review from a tertiary care center in Shimla district,
another hilly terrain in the same state.'® This suggests that
despite the geographical and socioeconomic challenges of
an aspirational district, clinical management at delivery is
reasonably effective at this institution. Nationally, trends
across 36 states and union territories indicate that LBW
prevalence has been declining slowly but remains
stubbornly high in geographically isolated and
economically weaker districts.? This regional comparison
positions our study within a national conversation about
equity in maternal-child health outcomes and underscores
the need for district-level "precision data" rather than
relying solely on aggregated state averages.>!”

Public health significance

The findings of this study carry direct implications for
two flagship Government of India programmes: the
aspirational districts programme and the POSHAN
Abhiyaan. The latter targets a 2% annual reduction in
LBW prevalence nationally and emphasizes maternal
nutrition in the first 1000 days.'”'® By identifying that
nearly one-third of mothers were underweight at
conception and almost half had inadequate gestational
weight gain, this audit provides actionable, location-
specific evidence to support targeted nutritional
supplementation at the village level, rather than uniform
distribution through the existing public distribution
system.'® Furthermore, the demonstrated link between
joint family residence and resource segregation suggests
that behavioural change communication strategies must
move beyond individual mothers and engage the entire
household-particularly mothers-in-law-to influence intra-
family food allocation.*!”

Strengths and limitations

A key strength of this study is its high institutional
coverage-the tertiary care centre handles approximately
90% of the district's total delivery load, providing a
representative snapshot of maternal health outcomes in
this aspirational district. The study also employs data
triangulation across the HMIS portal, medical records,
and antenatal clinic registers, which enhances reliability
compared to single-source audits.

As a retrospective observational study, this audit is
constrained by the quality and completeness of existing
institutional records, which may introduce information
bias. The absence of a healthy-weight control group
prevents the calculation of odds ratios for the identified
risk factors. Additionally, as a single-centre study in a
Himalayan terrain, the findings may not be fully
generalizable to aspirational districts in  other
topographical settings. Environmental confounders such
as indoor air pollution and maternal physical workload
were not captured in routine datasets.

CONCLUSION

The 15.5% LBW rate in this aspirational district is a
multifactorial challenge driven by late registration,
nutritional depletion, and socioeconomic stress. The
institution's dual role as both a primary and tertiary
facility necessitates stronger early-stage filtering at the
grassroots level. This study provides a roadmap for
transitioning to precision strategies to improve the health
of children in this region.

Recommendations
A multi-pronged intervention is required:
Prioritize early registration

Increase outreach to achieve 100% pregnancy registration
within the first trimester to facilitate early screening.

Nutritional monitoring

The 32% underweight group requires intensive
monitoring of gestational weight gain and dietary
counselling.

Enhance family planning

Improve postpartum family planning counselling to
address the 80% of cases with short birth intervals.

Dedicated high-risk clinics

Establish a specialized high-risk pregnancy clinic to
provide intensive monitoring for the 50% of high-risk
mothers identified.'

ACKNOWLEDGEMENTS

Authors would like to thank to Office of the Chief
Medical Officer (CMO), Chamba, for commissioning this
evaluation under the Aspirational District Health
Programme framework. Also thank the Medical
Superintendent, Pt. Jawahar Lal Nehru Government
Medical College and Hospital (Pt. JLNMCH), Chamba,
and the staff of the medical record department.

International Journal of Community Medicine and Public Health | July 2026 | Vol 13 | Issue 7 Page 3566



Sharma M et al. Int J Community Med Public Health. 2026 Jul;13(7):3563-3567

Funding: No funding sources
Conflict of interest: None declared

Ethical approval:

The study was approved by the

Institutional Ethics Committee Chief Medical Olfficer
(CMO), Chamba, under Letter No. NHM/CBA/ADHP/23-
15894-96 dated 22 July 2025.

REFERENCES

1.

10.

WHO. Global nutrition targets 2024: Low birth
weight policy brief, 2024. Available at:
https://www.who.int/publications/i/item/WHONMH-
NHD-14.5. Accessed on 21 March 2026.

Barker DJ. The fetal and infant origins of adult
disease. BMJ. 1990;301(6761):1111.

Karlsson O, Kumar A, Kim R, Subramanian SV.
Trends in low birth weight across 36 states and union
territories in India, 1993-2021. BMJ Glob Health.
2025;10(6):e016732.

Sharma S, Thakur M. Access to Maternal Health
Care in High-Altitude Terrains: Challenges and
Determinants in Himachal Pradesh. Int J] Community
Med Public Health. 2024;11(4):1502-8.

Hadia R, Trivedi R, Sajan C, Saggu V, Baile S,
Kardani S, Rajput HS. Assessment of Risk Factors
Associated with Low-Birth-Weight Neonates. HAL.
2023;155-64.

Mathur R, Swaminathan S. National ethical
guidelines for biomedical & health research
involving human participants, 2017: A commentary.
Indian J Med Res. 2018;148(3):279-83.

De Sanctis V, Soliman AT, Daar S, Tzoulis P,
Fiscina B, Kattamis C, et al. Retrospective
observational studies: Lights and shadows for
medical writers. Acta Biomed. 2022;93(5):¢2022319.
Sarkar S, Seshadri D. Conducting record review
studies in clinical practice. J Clin Diagn Res.
2014;8(9):JG01-4.

Kundu RN, Borah J, Chatterjee A, Mukherjee K,
Bharati S, Hossain MG, et al. Short birth spacing and
its impact on maternal and child health in India with
urban-rural variation: An epidemiological study
using the National Family Health Survey Data. PLoS
One. 2025;20(6):¢0325461.

Singh A, Kumar K. Antenatal care utilization and its
association with low birth weight: Evidence from the

11.

12.

13.

14.

15.

16.

17.

18.

19.

National Family Health Survey-5. J Public Health.
2023;31(6):945-52.

Patel S, Verma N, Padhi P, Naik T, Nanda R, Naik
G, et al. Retrospective analysis to identify the
association of various determinants on birth weight. J
Family Med Prim Care. 2021;10(1):496-501.

Sharma SR, Giri S, Timalsina U, Bhandari SS,
Basyal B, Wagle K, et al. Low birth weight at term
and its determinants in a tertiary hospital of Nepal: a
case-control study. PLoS One. 2015;10(4):¢0123962.
Kaur M. Determinants of high-risk pregnancy and its
outcome in a tertiary care hospital of North India. J
Family Med Prim Care. 2022;11(5):2014-9.
Chourasia S, Yadav K. Analytical study to assess
fetal and perinatal outcome in booked and unbooked
obstetric cases. Int J Reprod Contracept Obstet
Gynecol. 2016;6(1):203-6.

Jana A, Saha UR, Reshmi RS, Muhammad T.
Relationship between low birth weight and infant
mortality: evidence from National Family Health
Survey 2019-21, India. Arch Public Health.
2023;81(1):28.

Sharma R, Kumar P, Sood A, Roach V. A
retrospective review of low-birth-weight cases in a
tertiary care hospital in Shimla district of Himachal
Pradesh. Int J Contemporary Pediat.
2021;8(10):1680.

Jain A, Agnihotri SB. Assessing inequalities and
regional disparities in child nutrition outcomes in
India using MANUSH-a more sensitive yardstick. Int
J Equity Health. 2020;19(1):138.

Kumar R, Kumar S, Parasannanavar DJ, Khandelwal
S, Rajkumar H. Tipping the scale: the role of a
national nutritional supplementation programme for
pregnant mothers in reducing low birth weight and
neonatal mortality in India. Brit J Nutrit.
2021;127(2):289-97.

Vani SN. Impact of dedicated high-risk pregnancy
clinics on neonatal outcomes in India: A systematic
review. J Family Med Prim Care. 2023;12(8):1420-8

Cite this article as: Sharma M, Singh H.
Determinants of low birth weight in a tertiary care
setting of an aspirational district. Int J Community
Med Public Health 2026;13:3563-7.

International Journal of Community Medicine and Public Health | July 2026 | Vol 13 | Issue 7 Page 3567



