of |edanN

“/¢ Health

o,”al of P“‘O

Received on: 22 February 2026
Accepted on: 4 June 2026

"Health Office Bardiya, Ministry of
Health, Lumbini Province, Nepal
*Provincial Health Directorate,
Lumbini Province, Nepal

*World Health Organization,
Nepalgunj Field Office, Banke,
Nepal

‘Rapti Academy of Health Sciences,
Dang, Nepal

Correspondence to:

Narayan Prasad Chaudhary, Health
Office Bardiya, Ministry of Health
Lumbini

Email: narnchaudhary@gmail.com

Nepal Journal of Public Health

Original article

DOTI https://doi.org/10.70280/njph(2026)v3il.66

Prevalence of Malnutrition among
Under-Five Children in Lumbini Province,
Nepal: Evidence from Community-Based
Screening Program

Narayan Prasad Chaudhary', Swastika Poudel’, Sandesh Paudel', Kumar Thapa? Roshan Lal
Chaudhary?, Asha Chaudhary®, Radha Darlami‘, Man Bahadur Oli?

ABSTRACT

Background: Malnutrition affects physical and cognitive growth and increases the
risk of morbidity and mortality. This study assessed the prevalence of malnutrition
among children under five years of age in Lumbini Province.

Methods: This retrospective cross-sectional study analyzed secondary data
collected in a screening program from March to July 2025. Nutritional indicators
were measured by using WHO classification. The association between predictor
variables was assessed by multivariate logistic regression using SPSS v. 25 software
and odds ratio with 95% confidence interval.

Results: Among 78,652 screened children under five years of age, 48% had at
least one form of malnutrition, including stunting (40%), underweight (22%),
wasting (7.5%), and overweight (4.6%). Muslim (AOR=2.36; 95% CI: 2.16-
2.57) and Madhesi (AOR=2.17; 95% CI: 1.99-2.36) ethnicity, rural residence
(AOR=1.05; 95% CI:1.01-1.09), mountainous (AOR=1.82; 95% CI:1.68-1.98)
and hill (AOR=1.44; 95% CI:1.38-1.50) zones showed higher odds of stunting,
while female sex was protective. Similarly, higher odds of wasting were observed
in Muslim (AOR=1.30; 95% CI: 1.15-1.48), Madhesi (AOR=1.28; 95% CI: 1.13-
1.45), Janjati (AOR=1.28; 95% CI: 1.19-1.38) and Dalit (AOR=1.18; 95% CI: 1.01-
1.29) whereas female sex and hills/mountain zones were protective. Likewise, the
higher odd of being overweight was reported in Muslims (AOR=2.25; 95% CI:
1.85-2.72), hill (AOR=2.62;95% CI:2.36-2.92) and mountainous (AOR=2.13; 95%
CI: 1.72-2.63) zones but age below 24 months and rural residence were protective.

Conclusion: This study demonstrated a high burden of chronic undernutrition
together with the presence of overweight among children under five years of age,
indicatingadouble burden of malnutrition in Lumbini Province. Targeted nutrition
interventions focusing on disadvantaged ethnic groups, rural communities, and
food insecurity are needed.

Key words: Stunting, wasting, underweight, overweight, undernutrition.

BACKGROUND

Malnutrition is a critical public health
issue across the globe among children
under five that affects physical and

undernutrition, mostly from low and
middle income countries (2).

Nepal is one of the ten countries in the
world where more than half of children

cognitive growth as well as increases
risk of morbidity and mortality (1).
Globally,23.2% (150.2 million) children
under five suffer from stunting, 6.6%
(42.8 million) from wasting and 5.5%
(35.5 million) from overweight (1).
Nearly half of the mortality among
under five children is associated with

under five suffer from malnutrition
(3). National trend data also show
encouraging progress: the prevalence
of stunting and underweight among
children under five decreased from
57% to 25% and from 42% to 19%,
wasting declined from 15% in 1996 to
8% in 2022, respectively between 1916
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and 2022, while the prevalence of being overweight has
remained constant around 1% (4).

Despite these improvements, Nepal still faces
considerable challenges in achieving the Sustainable
Development Goal (SDG) 2.2 targets, which aim to end
all forms of malnutrition by 2025 (5,6). Unlike other
provinces, the Lumbini Province carries the highest
burden of acute malnutrition, twice as high as national
prevalence (wasting 16% vs 8%) that exceeds the WHO
threshold for public health significance (wasting 15% or
above) (4,7). However, the recently published Annual
Health Report in 2025 showed that only 2.6% (provincial
level) and 2.1% (National level) underweight children
aged < 24 months were reported among registered for
growth monitoring (8,9). Therefore, Ministry of Health,
Lumbini Province initiated special program to detect
early and manage acute malnutrition in timely through
health workers at community level in eight out of twelve
districts (10).

National surveys and district-based small-scale studies
are conducted periodically to estimate the prevalence of
malnutrition; however, as per our knowledge, no prior
studies have been conducted in the context of real-world
service delivery from government health facilities. To
address this gap, this study analyzed secondary data
from a nutrition screening program conducted through
government health system. The study aimed to assess
the prevalence and associated factors of stunting,
underweight, wasting, and overweight in children
under five years of age in Lumbini Province. The
findings provide practical and tangible evidence from
operational and routine public health service delivery
that can be utilized in policy, planning, prioritizing, and
strengthening child nutrition services within the public
health system.

METHODS AND MATERIALS

Data sources and study design

This retrospective cross-sectional study analyzed
secondary data collected through a provincial nutrition
screening program conducted from March to July 2025
in eight districts of Lumbini Province. The screening
program was implemented by the Provincial Health
Directorate under the Ministry of Health, Lumbini
Province, to identify children with acute malnutrition
and facilitate referral and management
through the public health system. Data were collected
during routine community-level outreach screening
by trained health workers and Female Community
Health Volunteers using the Kobo-Collect application.
Height/length in centimeter and weight in kilogram
was measured for assessment of nutritional indicators.
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The Provincial Health Directorate is the custodian of
the dataset and granted permission for secondary data
analysis. No additional participant interaction was
conducted for this study.

Study population

The total entered data in kobo tool was included as
a study population. The recorded dataset contains
78652 children under five years of age. Missing records
and biologically implausible anthropometric values
(according to the WHO criteria) were excluded from
the study.

Outcome variables

Stunting, wasting, underweight, and overweight
indicators were used to measure malnutrition in
children under five years of age. According to the
WHO growth standard, stunting was measured based
on the height-for-age z-score (HAZ <-2SD), wasting
based on the weight-for-height z-score (WHZ <-2SD),
underweight based on the weight-for-age z-score
(WAZ <-2SD), and overweight based on the weight-
for-age z-score (WHZ > + 2 SD) (11,12). The stunting,
wasting and underweight are further subdivided into
Severe (< - 3SD), Moderate (-3 SD to <-2 SD), and
Normal (>= -2 SD) based on z-score value such as Sever
acute malnutrition (SAM) <-3 WHZ and Moderate
acute malnutrition (MAM) -3 WHZ to <-2 WHZ.11
A composite variable “any malnutrition” was defined
as being of at least one anthropometric abnormality,
including stunting, wasting, underweight or overweight

(11).

WHO-Anthro software v3.2.2 was used to calculate
the z-scores. As age was recorded in complete months,
the date of birth was estimated using EDATE (fixed
date as Survey Date-Age in Month) functions in the
Excel sheet. All children were assumed to be non-
edematous. The software automatically adjusted the
length and height measurements (+ 0.7 cm) when the
measurement position did not correspond with the
child’s age therefore, the actual height and length with
measurement type were included in the calculation.
Biologically implausible z-scores were identified per
WHO-recommended flag limits (HAZ <-6 or >+ 6;
WHZ <-5 or >+5; WAZ <-6 or >+5) (13,14). Flagged
indices were coded as missing value and excluded from
the outcome analysis. The final sample size considered-
nutritional outcome analysis was 77,050 for stunting,
77,455 for wasting and 77,958 for underweight after
excluding missing and biologically impossible values.
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Ethical consideration

We obtained permission to use data from the Provincial
Health Directorate (Ref. No 380-2025/26) and approval
of ethical clearance from the Nepal Health Research
(Approval No.766-2025). All
identifiers were removed before the study to ensure
data confidentiality. Data quality was maintained by

Council personal

checking for completeness, standardized coding, and
verification against original records to minimize errors.

Statistical analysis

Raw data were extracted from the Kobo Toolbox
cloud server, which was customized and maintained
by the Provincial Health Directorate. The required
data wrangling process was performed before
analysis. Predictable variables were coded in a manner
compatible with WHO Anthro software to calculate
the z score. We performed descriptive analyses, such
as frequency, percentage, and mean with standard
deviations, to summarize the nutritional status of
children under five years of age, including the prevalence
rate of malnutrition in terms of stunting, wasting,
underweight, and overweight. The Chi-square test was
applied to analyze the association between stunting,
wasting, underweight and overweight with categorical
independent variables such as age, sex, ethnicity, urban/
rural residence, ecological zone, and districts. Statistical

significance was set at p< 0.05.

Multivariable logistic regression models were fitted for
stunting, wasting, underweight, and overweight using
a consistent set of explanatory variables. Variables
with p<0.20 in bivariate analysis were considered for
multivariable modelling. District-level variables were
excluded fromthefinalmodelbecause of sparse outcomes
and collinearity with ecological zones. Multicollinearity
among predictor variables was assessed using variance
inflation factors before model fitting, and no significant
multicollinearity was observed. Adjusted odds ratios
(AOR) with 95% confidence intervals were reported.

RESULTS

Characteristics of the study population

Among the 78,652 participants, more than half (53%)
were male. The mean age, weight, and height were 31.6
months (SD = 15.86), 11.61 kg (SD = 2.79), and 85.94
cm (SD =11.66), respectively. Nearly half (43%) of the
participants were of Janjati ethnicity. Additionally, most
participants (65%) were from hill zones and rural areas
(56%). The highest number of participants (19%) were
from the Bardiya district (Table 1).
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Table 1. Sociodemographic characteristics of

participants
Characteristics  Level Frequency Percentage
Age group 0-23 28149 358
(month) 24-59 50503 64.2
Age group 0-6 2124 2.7
(month) 7-11 8458 108
12-23 17567 22.3
24-35 17003 21.6
36-47 16412 20.9
48-59 17088 21.7
Sex of children ~ Male 41875 53.2
Female 36777 46.8
Ethnicity Dalit 15349 19.5
Janjati 33831 43.0
Madhesi 2851 3.6
Muslim 2612 33
Brahmin Chettri 21785 27.7
Others 2224 2.8
Residence Type  Urban 34468 43.8
Rural 44184 56.2
Ecological belts  Terai 24741 31.5
Hill 50873 64.7
Mountain 3038 39
Districts Arghakhanchi 7358 9.4
Banke 10197 13.0
Bardiya 14544 18.5
Gulmi 12220 15.5
Palpa 8781 11.2
Pyuthan 9374 11.9
Rolpa 13140 16.7
RukumEast 3038 3.9
Total 78652 100.0

History of previous anthropometric measurement

Almost half (49%) of the participants had a history of
previous anthropometric measurements. Among them,
23% (1.9% MAM and 0.4% SAM) had a previous

history of malnutrition (Table 2).

Table 2. Previous history of anthropometric

measurement
Characteristics Level  Frequency Percentage
Anthropometric Yes 38517 49.0
Measurement ever taken
No 35451 45.1
Unknown 4684 6.0
Previous status of acute  Normal 37648 97.7
Malnutriti
Anutrtion MAM 727 1.9
(n=38517) SAM 142 0.4
* 29
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Prevalence of nutritional status

Nearly half (48%) of the children suffered from at least
one form of malnutrition in the Lumbini Province.
Among them about 40% of children were stunted, 7.5 %
wasted, 22 % underweight, and 4.6 % overweight (Table
3).

Table 3. Prevalence of malnutrition in Lumbini

Province
Indicator Category n %

Stunting (HAZ) Severe (< =3 SD) 11233  14.6
Moderate (-3 to < -2 SD) 19369  25.1
Total stunted (< -2 SD) 30602  39.7
Normal (= -2 SD) 46448  60.3

Wasting (WHZ)  Severe (< -3 SD) 1041 1.3
Moderate (-3 to < -2 SD) 4803 6.2
Total wasting (< -2 SD) 5844 7.5
Normal (= -2 SD) 71611 925

Underweight

(WAZ) Severe (< =3 SD) 3586 4.6
Moderate (-3 to < -2 SD) 13581 17.4
Total underweight (< -2
SD) 17167  22.0
Normal (= -2 SD) 60791  79.0

Overweight

(WHZ) WHZ> +2 SD 3907 4.6

Any Malnutrition  Aticastone (WHZ HAZ, 700 g5

WAZ 2<-SD & WHZ>2 SD)

Bivariate analysis of factors associated with
nutritional outcomes

In the bivariate analysis, the participants age group, sex,
ethnicity, ecological zone, residence type, and district; all
the explanatory variables were significantly associated
with wasting and underweight (p<0.05). However, age
group with stunting and sex and residence type with
overweight status were not statistically significant
(p>0.05) (Table 4).

Factors associated with stunting

In a multivariate logistic regression model, female
children had 12% lower odds of stunting than males
(AOR=0.88; 95% CI:0.86-0.91; p< 0.001). However, in
the ethnic groups, Muslim and Madhesi had more than
two times higher odds of stunting (AOR=2.36; 95% CI:
2.16-2.57; p< 0.001) and (AOR=2.17; 95% CI: 1.99-
2.36; p< 0.001), respectively. Rural children had higher
odds of stunting than urban children (AOR=1.05; 95%
CIL:1.01-1.09; p= 0.007). Children living in the hill
zone had 1.4 times the odds of stunting (AOR=1.44;
95% CI:1 .38-1.50; p< 0.001), and similarly, children
living in the mountainous zone had about two times
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higher odds of stunting (AOR=1.82; 95% CI:1.68-1.98;
p<0.001) as compared to those living in the Terai Terai
Although the age group of less than 24 months showed
a positive direction, the association was not statistically
significant.

Factors associated with wasting

In this analysis, female children had approximately
15% lower odds of wasting (AOR=0.85; 95% CI: 0.81-
0.90; p< 0.001) compared to males. Comparing within
ethnic groups, Muslim, Madhesi, Janjati, and Dalit
had higher odds of wasting (AOR=1.30; 95% CI: 1.15-
1.48; p< 0.001), (AOR=1.28; 95% CI: 1.13-1.45; p<
0.001), (AOR=1.28; 95% CI: 1.19-1.38; p< 0.001) and
(AOR=1.18; 95% CI: 1.01-1.29; p< 0.001) respectively.
However, the hilly children had about 77% lower odds
of wasting (AOR=0.23; 95% CI: 0.21-0.25; p< 0.001)
and mountainous children had 75% lower odds of
wasting (AOR=0.25; 95% CI:0.21-0.30; p<0.001) as
compared to the Terai zone. After adjusting for potential
confounders, age group was not significantly associated
with wasting in children.

Factors associated with underweight

Children in the age group less than 24 months had higher
odds of underweight (AOR=1.35; 95% CI:1.32-1.42; p<
0.001). Female children had 8% lower odds of being
underweight than male child (AOR=0.92; 95% CI:0.89-
0.96; p< 0.001). Muslim ethnicity had 1.6-time higher
likelihood of underweight (AOR=1.65; 95% CI: 1.50-
1.80; p< 0.001) than Brahmin/Chettri. Similarly, Rural
children had higher odds of underweight (AOR=1.06;
95% CI:1.02-1.11; p=0.005). Mountainous children
were 43% less likely to be underweight (AOR=0.57; 95%
CI: 0.52-0.62; p< 0.001), and hill children had about
51% less likelihood of being underweight (AOR=0.49;
95% CI: 0.46-0.51; p< 0.001) than Terai children.

Factors associated with overweight

The age group less than 24 months had protective
effects of overweight (AOR=0.49; 95% CI: 0.46-0.52;
p< 0.001) as compared to the 24-49-month age groups.
However, Muslims had 2.25 times the likelihood of
being overweight (AOR=2.25; 95% CI: 1.85-2.72;
p< 0.001) compared to the Brahmin/Chettri ethnic
groups. Rural children had protective effects of being
overweight (AOR=0.76; 95% CI:0.7-0.82; p< 0.001)
than urban children Hilly living children had 2.62
times higher likelihood of overweight (AOR=2.62;
95% CI:2.36-2.92; p< 0.001) and 2.13 times higher
odds of being overweight (AOR=2.13; 95% CI: 1.72-
2.63; p< 0.001) in mountainous children as compared
to Terai children. However, female children were not
significantly associated with overweight (Table 5).
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Table 4. Association of malnutrition with sociodemographic variables

Stunting Wasting Underweight Overweight
Characteristics
n (%) p n (%) p n (%) p n (%) p
Age group (m)
0-23 10859 (39.3) 0.091 2300 (8.3)  <0.001 5459 (19.4) <0.001 1827 (6.6)  <0.001
24-59 19743 (39.9) 3544 (7.1) 11708 (23.5) 1718 (3.5)
Sex
Male 16814 (41.0)  <0.001 3317 (8.0)  <0.001 9383 (22.6) <0.001 1902 (4.6)  0.594
Female 13788 (38.2) 2527 (7.0) 7784 (21.4) 1643 (4.5)
Ethnicity
Dalit 6270 (41.6)  <0.001 986 (6.5)  <0.001 3404 (22.3)  <0.001 714 (4.7)  <0.001
Janjati 12384 (37.3) 2713 (8.1) 6933 (20.7) 1418 (4.3)
Madhesi 1398 (51.3) 442 (16.1) 1130 (40.7) 106 (3.9)
Muslim 1335 (53.6) 404 (16.0) 1008 (39.4) 153 (6.1)
Brahmin/Chettri 8501 (39.8) 1198 (5.6) 4343 (20.1) 1047 (4.9)
Others 714 (32.8) 101 (4.6) 349 (15.9) 107 (4.9)
Ecological Zone
Terai 8558 (35.9)  <0.001 3690 (15.4)  <0.001 7594 (31.4)  <0.001 726 (3.0)  <0.001
Hill 20633 (41.1) 2021 (4.0) 8966 (17.7) 2695 (5.3)
Mountain 1411 (46.8) 133 (4.4) 607 (20.0) 124 (4.1)
Residence Type
Urban 12528 (37.4)  <0.001 3526 (10.5)  <0.001 8564 (25.2)  <0.001 1505 (4.5)  0.202
Rural 18074 (41.5) 2318 (5.3) 8603 (19.5) 2040 (4.7)
Districts
Arghakhanchi 2915 (40.7)  <0.001 513(7.1)  <0.001 1667 (22.9)  <0.001 296 (4.1)  <0.001
Banke 4001 (41.0) 1089 (11.1) 2902 (29.1) 474 (4.8)
Bardiya 4557 (32.3) 2601 (18.3) 4692 (32.9) 252 (1.8)
Gulmi 4587 (38.0) 340 (2.8) 1808 (14.8) 732 (6.0)
Palpa 2918 (33.6) 302 (3.5 1381 (15.8) 293 (3.4)
Pyuthan 3813 (41.2) 403 (4.3 1520 (16.2) 696 (7.5)
Rolpa 6400 (49.2) 463 (3.5 2590 (19.7) 678 (5.2)
RukumEast 1411 (46.8) 133 (4.4 607 (20.0) 124 (4.1)
DISCUSSION (MICS) 2024-25 in Nepal (13). The survey revealed that

In this study, we found that almost half of the children
under five years of age had at least one form of
malnutrition, with a very high level of stunting, medium
level of wasting as per WHO prevalence threshold and
remarkable proportions of overweight children (1). This
pattern indicates coexistence of undernutrition and
emerging overnutrition problems in the study area.

This study reported that 39.7% of children suffered from
stunting, 22% were underweight, 7.5% were wasting and
4.6% were overweight. These findings were higher than
the national and provincial malnutrition prevalence
recentlyreportedbythe MultipleIndicator Cluster Survey

Nepal Journal of Public Health

the prevalences of stunting was 28.9 %, underweight
was 17.1%, wasting was 6.8% and overweight was
2.7% in Lumbini Province (13). However, this study
found a low prevalence of wasting and underweight
in comparison with the study done in 2022 by Nepal
Health Demographic Health Survey (NDHS) that
depicted wasting was 16%, and underweight was 28%
at Lumbini Province (4). Additionally, in comparison
with study done at Dhulikhel, Nepal, depicted near
about similar prevalence of stunting and underweight
but very high prevalence of overweight (14).
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Table 5. Multivariate logistic regression analysis of factors associated with under-five nutritional outcomes

Variables Stunting Wasting Underweight Overweight

AOR (95% CI) p AOR (95% CI) p AOR (95% CI) p AOR (95% CI) p
Age group (m)
24-49 1 1 1 1
0-23 1.02 (0.99-1.05)  0.303 0.96 (0.91-1.02) 0.160 1.37 (1.32-1.42)  <0.001  0.49 (0.46-0.52)  <0.001
Sex
Male 1 1 1 1
Female 0.88 (0.86-0.91) <0.001  0.85(0.81-0.90) <0.001  0.92(0.89-0.96) <0.001  0.98 (0.92-1.05) 0.646
Ethnicity
Brahmin/Chetrri 1 1 1 1
Dalit 1.08 (1.03-1.13)  <0.001 1.18 (1.08-1.29) <0.001  1.15(1.10-1.21) <0.001  0.95 (0.86-1.05) 0.343
Janjati 0.93 (0.90-0.96) <0.001  1.28(1.19-1.38) <0.001  0.97 (0.93-1.01)  0.167  0.93 (0.85-1.00)  0.065
Madheshi 2.17 (1.99-2.36) <0.001 1.28 (1.13-1.45) <0.001  1.71(1.56-1.86) <0.001  1.42(1.14-1.76) 0.002
Mushlim 2.36 (2.16-2.57) <0.001 1.30(1.15-1.48) <0.001  1.65(1.50-1.80) <0.001 2.25(1.85-2.72)  <0.001
Others 0.80 (0.73-0.88) <0.001  0.54 (0.44-0.67) <0.001  0.62(0.55-0.69) <0.001  1.20 (0.98-1.48) 0.079
Residence
Urban 1 1 1 1
Rural 1.05 (1.01-1.09)  0.007 1.06 (0.99-1.13)  0.115 1.06 (1.02-1.11) 0.005 0.76 (0.70-0.82)  <0.001
Eco-Zone
Terai 1 1 1 1
Hills 1.44 (1.38-1.50) <0.001  0.23(0.21-0.25) <0.001  0.49 (0.46-0.51) <0.001 2.62(2.36-2.92) <0.001
Mountain 1.82(1.68-1.98) <0.001  0.25(0.21-0.30) <0.001  0.57 (0.52-0.63)  <0.001  2.13(1.72-2.63)  <0.001

Other study conducted in south and southeast Asian
countries also highlights the very high prevalence
threshold of stunting and underweight in India,
Bangladesh, Pakistan, Cambodia and Timor-Leste
(15). These differences may be due to variations
in the study setting, population characteristics,
geographical coverage, timing of data collection, and
local socioeconomic conditions with emerging dietary
transitions in certain communities.

Moreover, the findings of the current study showed
significant associations across sex, urban-rural
residence, ethnicity, and ecological distribution. In our
study, male children were significantly more stunted,
wasted, and underweight than female children. A
similar result was observed in another study conducted
in Dhulikhel, and Kapilvastu, Nepal (14,16). Similarly,
the Joint Child Malnutrition Estimate report revealed
that males were more stunted than females in all UN and
sub-Saharan regions (1). Similarly, in the MICS survey,
male children were slightly more wasted than females,
but other indicators, such as stunting, underweight,
and being overweight, had similar prevalence in both
sexes (6). Gender differences in nutritional outcomes
have been widely documented and may be associated
with biological and sociocultural factors. Males have
a weaker immune system and are more vulnerable to
infection as well as high metabolic demands in early age
than female children (17,18).

32 ¢

This study demonstrated significant differences in
stunting, underweight, and overweight across urban
and rural residences. Children living in rural areas were
more stunted and underweight but less overweight and
a similar disparity was observed in the MICS 2024-25
survey (6). However, in contrast, a study conducted in
Kapilvastu District showed that children living in rural
areas had protective effects on stunting (16). Similarly,
NDHS (2022) survey study supported the finding
indicating higher stunting and underweight in rural
residence however wasting was more prevalent in urban
children (4). Differences in access to health care, food
security, water and sanitation, exposure to infection,
mother education and care contribute to the observed
discrepancy.

The nutritional outcomes of children differed
significantly across ecological differences. Children
from the Terai zone had higher wasting and
underweight problems whereas mountainous children
had higher stunting. These findings were like those
of NDHS 2022 survey and aligned with other studies
conducted in Nepal (19). The topographical variation
may influence disease burden, crop production, food
security, socioeconomic status and access to the market.
Mountainous zones may have long-term food insecurity
resulting chronic growth failure but in Terai zones may
be highly prone to disease, inequalities in access and
food diversity resulting in acute malnutrition.
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Disparity in malnutrition was significantly associated
across ethnic groups. Among other ethnicities, Muslims
and Madhesis were adversely affected by all forms of
malnutrition. The study conducted in Kapilvastu among
the Muslim community also supports the finding that
there is higher prevalence of stunting, underweight and
wasting (16). Ethnicity variation may have behavior
differences that influence parenting, caring, and feeding
practices resulting in the health and nutritional status
of children.

The study depicted higher underweight but lower
overweight in the < 24 months age group. A similar
finding of underweight was also observed in the
Kapilvastu district study (16) but different results were
observed in the NDHS survey, which presented less
prevalence in children aged < 24 months (4). Other
study conducted in Nepal showed that underweight
prevalence increased with age (3). However, stunting
and wasting did not show significant association in this
study. These discrepancies may be due to differences in
study design and seasonal and temporal variations.

The very high prevalence of stunting observed in
this study reflects the persistent problem of chronic
food insecurity in many parts of Lumbini Province.
Although Lumbini Province includes agriculturally
productive Terai districts, many vulnerable households
continue to experience seasonal food shortages, low
household income, unemployment, and dependence on
low-diversity staple foods (20). In disadvantaged rural
communities, limited purchasing capacity and unequal
food distribution may further restrict access to protein-
rich and micronutrient-rich diets essential for optimal
child growth and development (21,22). In addition,
recurrent childhood illnesses, inadequate sanitation
and hygiene practices, unsafe drinking water, and
limited access to quality health and nutrition services
may contribute to chronic undernutrition and impaired
linear growth (23). Geographic disparities within
the province, particularly in hilly and mountainous
districts, can also create barriers to transportation,
health service utilization, and regular access to
nutritious foods (24). Maternal undernutrition and
limited nutrition awareness among caregivers may
further perpetuate the intergenerational cycle of
malnutrition (25,26). Chronic nutritional deprivation
during the first 1,000 days of life therefore likely
contributes to the high burden of stunting observed in
this study and may result in long-term consequences for
physical growth, cognitive development, educational
achievement, and future productivity. At the same
time, the coexistence of overweight among a smaller
proportion of children suggests an emerging nutritional
transition in some communities, possibly related to
increased consumption of calorie-dense but nutrient-
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poor foods (27,28). These findings highlight the need
for integrated community-based interventions focusing
on household food security, dietary diversity, maternal
and child nutrition, poverty reduction, sanitation and
hygiene improvement, and targeted support for socially
and geographically vulnerable populations.

The study has various strengths, including the estimation
of multiple forms of malnutrition burden estimated
from real-world service delivery within the public
health system and the large number of participants
screened through trained health workers following
national and WHO-recommended protocols. However,
the cross-sectional nature of the study limits causal
relationships, and the limited potential covariates as
the data were originally collected for early detection of
acute malnourished children, selection bias across the
communities, and missing or biologically implausible
values that were excluded may lead to bias estimation
of prevalence rate. Furthermore, district inclusion
was determined by program implementation rather
than probabilistic sampling (eight out to the twelve
districts of Lumbini Province), the generalizability of
the findings to non-participating districts should be
interpreted with causation.

CONCLUSION

This study identified a substantial burden of
malnutrition among children under five years of
age in Lumbini Province, particularly stunting
and underweight, together with the presence of
overweight. Children from Muslim and Madhesi
ethnic groups, rural areas, and mountainous regions
were disproportionately affected by several forms of
malnutrition. The findings suggest the need for targeted
interventions focusing on food insecurity, dietary
diversity, maternal and child nutrition, and improved
access to nutrition services in high-risk communities.
Strengthening community-based nutrition screening
and timely referral mechanisms may help reduce the
burden of malnutrition among vulnerable populations.
Further longitudinal and community-based studies are
recommended to better understand causal pathways
and barriers to nutrition service utilization.
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