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Abstract

Background
Children aged 6–59 months are vulnerable to malnutrition, which impairs growth, development, and
immunity. Adolescent and young mothers face unique challenges including poverty, limited education,
and social marginalization that may increase malnutrition risk in their children. However, evidence from
post-conflict, climate-vulnerable regions of northern Uganda remains limited. This study aimed to
determine the prevalence and associated factors of malnutrition among children aged 6–59 months
born to adolescent and young mothers in Otuke District, northern Uganda.

Methods
A community-based cross-sectional study was conducted from August to October 2024 in Otuke District.
Using multistage cluster sampling, 500 mother-child pairs were enrolled. Anthropometric measurements
(weight, height/length, mid-upper arm circumference) were taken using standard protocols. Malnutrition
was defined as stunting (height-for-age Z-score < -2), wasting (weight-for-height Z-score < -2), or
underweight (weight-for-age Z-score < -2) according to WHO growth standards. Data were collected
using structured questionnaires and analyzed using STATA version 17. Logistic regression was used to
identify factors associated with malnutrition, with results presented as adjusted odds ratios (AOR) and
95% confidence intervals (CI).

Results
The overall prevalence of malnutrition was 37.6% (188/500). Wasting affected 13.2% (66/500),
underweight 28.6% (143/500), and stunting 4.2% (21/500). Boys had higher rates of wasting (17.7% vs.
8.5%) and underweight (34.3% vs. 22.8%) compared to girls. In multivariate analysis, maternal education
was protective: primary education (AOR = 0.14, 95% CI: 0.04–0.52, p = 0.003) and secondary education
(AOR = 0.03, 95% CI: 0.00-0.14, p < 0.001) compared to no education. Living in semi-permanent housing
increased malnutrition risk compared to mud-and-grass thatched homes (AOR = 3.34, 95% CI: 1.50–7.44,
p = 0.003). Absence of harmful cultural practices was protective (AOR = 0.52, 95% CI: 0.31–0.87, p = 
0.014).

Conclusions
Malnutrition prevalence among children of adolescent and young mothers in Otuke District is high,
particularly wasting and underweight among boys. Maternal education, housing conditions, and harmful
cultural practices are key determinants. Interventions should target these underlying factors through
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community-based nutrition education, improved housing, and culturally sensitive behavior change
programs.

Background
Globally, malnutrition remains a leading cause of child morbidity and mortality, with 149 million children
under five years stunted and 45% of child deaths in developing countries attributable to undernutrition [1,
2]. Sub-Saharan Africa bears a disproportionate burden, with approximately 59.5 million stunted children,
of whom East Africa accounts for 23.1 million (39%) [3, 4]. In Uganda, despite gradual improvements,
stunting has declined from 33% in 2011 to 26% in 2022, yet malnutrition persists as a critical public
health challenge, particularly in northern regions affected by conflict and climate variability [5].

Adolescent mothers (aged 10–19 years) and young mothers (aged 20–24 years) constitute a particularly
vulnerable population. Globally, approximately 16 million girls aged 15–19 give birth each year, with the
highest rates in sub-Saharan Africa [6]. Children born to adolescent mothers face higher risks of
underweight, stunting, and mortality than those born to adult mothers [7, 8]. Systematic reviews indicate
that children of adolescent mothers have a 63% increased risk of moderate underweight [9]. These
disparities are attributed to biological immaturity, incomplete education, poverty, limited decision-making
power, and inadequate childcare knowledge [10, 11].

Otuke District in northern Uganda exemplifies the intersecting challenges that exacerbate child
malnutrition. The district has experienced six consecutive years of unpredictable rainfall patterns due to
climate change, severely affecting agricultural productivity, the primary livelihood for 85% of households
[12]. With a nurse-to-population ratio of 1:11,000 (far below WHO recommendations), limited health
infrastructure, and recent exposure to conflict-related displacement, Otuke is a setting where child
malnutrition risks are compounded by environmental and systems-level vulnerabilities [13].

Despite existing nutritional interventions, including Nutritional Assessment and Counselling Support
(NACS) and the distribution of Ready-to-Use Therapeutic Foods (RUTF), malnutrition persists. The
district’s acute malnutrition prevalence is reported at 6.1%, yet specific data on children of adolescent
and young mothers remain scarce [14]. This gap is critical because these mothers face distinct
challenges, including higher poverty rates, lower educational attainment, social stigma, and limited
access to antenatal care, which may not be captured in general population surveys [15, 16].

This study aimed to: (1) assess the prevalence of malnutrition (stunting, wasting, and underweight)
among children aged 6–59 months born to adolescent and young mothers in Otuke District; (2) examine
socio-demographic and economic factors associated with malnutrition in this population; and (3)
determine community-level factors (including water, sanitation, hygiene, and cultural practices)
associated with malnutrition.

Methods
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Study design and setting
A community-based cross-sectional study was conducted in Otuke District, northern Uganda, from
August to October 2024. The district lies approximately 66 km east of Lira City, at coordinates 02°30′N,
33°30′E. Otuke comprises 8 sub-counties, 54 parishes, and 521 villages, with a projected total population
of 156,090 (UBOS 2022) and an estimated 27,628 children under five years [17].

The district’s economy is predominantly subsistence agriculture (85% of households). However, climate
change has produced unpredictable rainfall patterns for six consecutive years prior to this study,
reducing agricultural yields and exacerbating food insecurity [12]. Health infrastructure comprises one
Health Centre IV, eight Health Centre IIIs, and five Health Centre IIs, with a nurse-to-population ratio of 1:
11,000. Common childhood morbidities include malaria (59%), cough without pneumonia (12%), and
gastrointestinal disorders (8%) [13].

Study population and sampling
The target population comprised all children aged 6–59 months born to adolescent (10–19 years) or
young (20–24 years) mothers who had resided in Otuke District for at least six months preceding the
study.

Inclusion criteria

Children aged 6–59 months whose biological mothers were aged 10–24 years, with maternal consent to
participate.

Exclusion criteria

Children whose mothers were visitors or non-residents; children cared for by non-biological caregivers;
children with congenital malformations (cleft lip/palate, limb deformities) that affect anthropometric
measurements.

Sample size calculation

Using the Kish Leslie formula (1965) with malnutrition prevalence of 29% from Uganda Demographic and
Health Survey 2016 [5], 95% confidence interval, 5% precision, and design effect of 1.5 for cluster
sampling

n = (Z² × p × (1-p) × DEFF) / e²

n = (1.96² × 0.29 × 0.71 × 1.5) / 0.05² = 474

Accounting for a 10% nonresponse rate, the target sample size was 524 mother-child pairs.
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Sampling procedure
A multistage cluster sampling approach was employed:

Stage 1

Otuke District was purposively selected due to observed climate change effects on agricultural
productivity and limited prior research on adolescent mothers’ children in this setting.

Stage 2

Four of eight sub-counties (Olilim, Ogwette, Ogor, Orum) were randomly selected using simple random
sampling (balloting with replacement).

Stage 3

Four parishes per selected sub-county were randomly selected (16 parishes total).

Stage 4

Villages were grouped into clusters. Three villages per parish were randomly selected (48 villages in
total). Within each village, households with children under five were listed, and systematic random
sampling was used to select households. All eligible children in the selected households were enrolled.

Data collection
Anthropometric measurements

Standard protocols were followed [18]. Weight was measured to the nearest 0.1 kg on a calibrated digital
scale (SECA 876, Hamburg, Germany). Recumbent length was measured for children < 24 months with a
portable infantometer (SECA 417), and standing height for children ≥ 24 months with a stadiometer
(SECA 213). Mid-upper arm circumference (MUAC) was measured with color-coded MUAC tapes
(UNICEF standard) to the nearest 0.1 cm. All measurements were taken in duplicate, and the mean was
used for analysis. WHO Anthro software (version 3.2.2) was used to calculate Z-scores for height-for-age
(HAZ), weight-for-height (WHZ), and weight-for-age (WAZ).

Questionnaires

Structured questionnaires were administered through face-to-face interviews in the local Luo language.
The questionnaire captured socio-demographic characteristics (child age, gender, birth order, birth
interval), maternal factors (age, education, occupation, marital status, income), and community factors
(household size, food security, housing type, water source, sanitation facilities, handwashing practices,
waste disposal, antenatal care attendance, harmful cultural practices). The questionnaire was pretested
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with 53 participants (10% of the sample) at Okwang HC III, with adjustments made for clarity and cultural
appropriateness.

Training

Twenty research assistants (community health workers and nurses) received two days of training on
anthropometric measurement techniques, interview skills, and ethical conduct. Standardization sessions
achieved inter-rater reliability > 0.90 for all measurements.

Variables and definitions
Outcome variable

Malnutrition was defined as any of

Stunting

Height-for-age Z-score < -2 standard deviations (SD) from WHO reference median [19]

Wasting

Weight-for-height Z-score < -2 SD

Underweight

Weight-for-age Z-score < -2 SD

Children with Z-scores < -3 SD were classified as severely malnourished.

Independent variables included child characteristics (age, gender, birth order, birth interval, diarrhea in
past 2 months, cough in past 2 months, immunization completion, breastfeeding frequency), maternal
characteristics (age, education, occupation, marital status, weekly income, BMI, MUAC), and community
factors (household size, food security, housing type, water source, sanitation, handwashing facilities,
waste disposal, ANC attendance, harmful cultural practices defined as food taboos, local tonsillectomy,
false tooth extraction, or cutting body parts for charms).

Data analysis
Data were double-entered in Microsoft Excel, cleaned, and exported to STATA version 17 (StataCorp,
College Station, TX, USA) for analysis. Descriptive statistics (frequencies, proportions, means, and
standard deviations) described participant characteristics. Bivariate analysis using chi-square tests
examined associations between independent variables and malnutrition (outcome). Variables with p < 
0.20 in bivariate analysis were entered into multivariate logistic regression to identify independent
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determinants, with results reported as adjusted odds ratios (AORs) and 95% confidence intervals (CIs).
Statistical significance was set at p < 0.05.

Ethical considerations
Ethical approval was obtained from Lira University Research Ethics Committee (LUREC-2024-206,
approved 23 August 2024). Permission was obtained from the Uganda National Council for Science and
Technology (UNCST). Additional approvals were secured from the Otuke District Health Office, sub-
county local councils, and village chairpersons. Written informed consent was obtained from all mothers
(or legal guardians for mothers < 18 years). For mothers < 18 years, parental/guardian consent and
maternal assent were obtained. Participants were informed of the voluntary nature of participation, the
right to withdraw without penalty, and the confidentiality of data. Anthropometric referrals were made to
the nearest health facility for children identified with acute malnutrition (MUAC < 12.5 cm or Z-score < -3)
for nutritional support (RUTF and counseling). Participants received a bar of soap and detergent as
compensation for their time.

Results

Participant characteristics
Of 524 mother-child pairs approached, 500 completed the study (response rate 98.4%). Non-
participation was due to refusal (n = 12), absence after two visits (n = 8), or incomplete measurements
(n = 4).

Child characteristics

Mean child age was 23.0 months (SD ± 14.58). Gender distribution was balanced (50.8% male, 49.2%
female). First-born children comprised 31.6%, second-born 31.2%. A birth interval ≥ 2 years was reported
for 41.2% of children with older siblings. Persistent diarrhea in the past 2 months was reported in 21.6%
(108/500), and persistent cough in 23.8% (119/500). Immunization completion (age-appropriate) was
42.0% (210/500). Exclusive breastfeeding (≤ 6 months) was reported by 48.6% of mothers whose
children were < 24 months.

Maternal characteristics

The mean maternal age was 21.0 years (SD ± 2.18), ranging from 15 to 24 years. Most mothers were
Catholic (57.4%), had primary education (81.6%), were peasant farmers (85.2%), and were married
(89.2%). Weekly income was < 10,000 Ugandan shillings (~$2.70 USD) in 56.2% of households. The
mean maternal BMI was 21.0 kg/m² (SD ± 3.05), with 23.4% underweight (BMI < 18.5). The mean
maternal MUAC was 26.0 cm (SD ± 3.72).
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Community characteristics: Most households had 0–5 members (76.0%). Food insecurity (insufficient
food for one week) was reported by 40.8% (204/500). Housing types: mud with grass thatched roof
(76.4%), semi-permanent (15.8%), permanent (7.8%). Safe water sources: protected springs (86.2%),
boreholes (10.2%), open wells (3.6%). Pit latrine coverage was 79.2%, with handwashing facilities near
latrines reported by 39.8%. Solid waste disposal systems existed in 75.8% of households. ANC
attendance for the index child was 96.8% (484/500). Harmful cultural practices (food taboos, 38.4%;
local tonsillectomy, 12.6%; false tooth extraction, 8.2%; cutting body parts, 4.2%) were reported by 57.6%
of mothers.

Prevalence of malnutrition
Overall, 37.6% (188/500) of children were malnourished (Table 1). Stunting prevalence was low at 4.2%
(21/500), with no significant gender difference (5.5% in boys vs 2.8% in girls, p = 0.119). Wasting affected
13.2% (66/500), with boys significantly more affected (17.7% vs. 8.5%, p = 0.002). Underweight
prevalence was 28.6% (143/500), and was also higher among boys (34.3% vs 22.8%, p = 0.004). Among
malnourished children, 22.9% (43/188) had concurrent wasting and underweight, while 3.2% (6/188) had
concurrent stunting and wasting.

Table 1
Prevalence of malnutrition by gender among children aged 6–59 months born to adolescent and young

mothers in Otuke District, northern Uganda (N = 500)
Nutritional status Male (n = 254) n

(%)
Female (n = 246) n
(%)

Total (N = 500) n
(%)

p-value†

Stunting       0.119

Normal 240 (94.5) 239 (97.2) 479 (95.8)  

Stunted (HAZ < -2) 14 (5.5) 7 (2.8) 21 (4.2)  

Wasting       0.002

Normal 209 (82.3) 225 (91.5) 434 (86.8)  

Wasted (WHZ < -2) 45 (17.7) 21 (8.5) 66 (13.2)  

Underweight       0.004

Normal 167 (65.7) 190 (77.2) 357 (71.4)  

Underweight (WAZ < -2) 87 (34.3) 56 (22.8) 143 (28.6)  

Overall malnutrition       0.001

Normal 141 (55.5) 171 (69.5) 312 (62.4)  

Malnourished†† 113 (44.5) 75 (30.5) 188 (37.6)  

†Chi-square test comparing gender differences; ††Stunted OR wasted OR underweight; HAZ = height-
for-age Z-score; WHZ = weight-for-height Z-score; WAZ = weight-for-age Z-score
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Factors associated with malnutrition (bivariate analysis)
Bivariate analysis (Table 2) identified multiple factors significantly associated with malnutrition (p < 
0.05). Child factors: age 24–35 months (χ²=25.39, p < 0.001), male gender (χ²=10.44, p = 0.001), birth
interval < 2 years (χ²=22.38, p < 0.001), persistent diarrhea (χ²=6.53, p = 0.011), persistent cough
(χ²=9.55, p = 0.002), incomplete immunization (χ²=12.69, p < 0.001), and low breastfeeding frequency
(χ²=18.00, p < 0.001). Maternal factors: age ≤ 19 years (χ²=9.68, p = 0.002), BMI < 18.5 (χ²=18.46, p < 
0.001), no formal education (χ²=42.19, p < 0.001), peasant farmer occupation (χ²=24.77, p < 0.001), and
weekly income < 10,000 UGX (χ²=14.59, p < 0.001). Community factors: household size 0–5 members
(χ²=9.32, p = 0.002), food insecurity (χ²=20.83, p < 0.001), mud-and-grass housing (χ²=17.02, p < 0.001),
open well water source (χ²=8.76, p = 0.003), no pit latrine (χ²=8.89, p = 0.003), no handwashing near
latrine (χ²=19.11, p < 0.001), no waste disposal system (χ²=9.76, p = 0.002), no ANC attendance (χ²=4.44,
p = 0.035), and presence of harmful cultural practices (χ²=16.45, p < 0.001).

Page 9/21



Table 2
Bivariate analysis of factors associated with malnutrition among children aged 6–59 months born to

adolescent and young mothers in Otuke District, northern Uganda (N = 500)
Variable Normal n (%) (n = 

312)
Malnourished n (%) (n = 
188)

χ² p-
value

Child age (months)     25.39 < 0.001

≥ 23 174 (55.8) 117 (62.2)    

24–35 58 (18.6) 55 (29.3)    

36–47 38 (12.2) 10 (5.3)    

48–59 42 (13.5) 6 (3.2)    

Child gender     10.44 0.001

Male 141 (45.2) 113 (60.1)    

Female 171 (54.8) 75 (39.9)    

Maternal age     9.68 0.002

≤ 19 years 57 (18.3) 57 (30.3)    

20–24 years 255 (81.7) 131 (69.7)    

Maternal education     42.19 < 0.001

None 3 (1.0) 17 (9.0)    

Primary 245 (78.5) 163 (86.7)    

Secondary 55 (17.6) 8 (4.3)    

Tertiary 9 (2.9) 0 (0.0)    

Maternal BMI     18.46 < 0.001

< 18.5 57 (18.3) 60 (31.9)    

18.5–24.9 231 (74.0) 125 (66.5)    

≥ 25 24 (7.7) 3 (1.6)    

Weekly income (UGX)     14.59 < 0.001

< 10,000 156 (50.0) 125 (66.5)    

10,000–50,000 143 (45.8) 61 (32.4)    

> 50,000 13 (4.2) 2 (1.1)    

Food security     20.83 < 0.001

Yes (enough food) 103 (33.0) 101 (53.7)    
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Variable Normal n (%) (n = 
312)

Malnourished n (%) (n = 
188)

χ² p-
value

No (food insecure) 209 (67.0) 87 (46.3)    

Harmful cultural
practices

    16.45 < 0.001

Present 158 (50.6) 130 (69.1)    

Absent 154 (49.4) 58 (30.9)    

Note: Only selected variables shown. UGX = Ugandan
shillings; BMI = body mass index

Independent determinants of malnutrition (multivariate
analysis)
Multivariate logistic regression (Table 3) identified three independent determinants of malnutrition after
adjusting for confounders (age of mother, child’s persistent diarrhea, immunization completion, and
housing type were entered into the model based on p < 0.20 in bivariate analysis).

Maternal education emerged as the strongest protective factor. Compared to children of mothers with
no formal education, those whose mothers had primary education had 86% lower odds of malnutrition
(AOR = 0.14, 95% CI: 0.04–0.52, p = 0.003). The protective effect was even stronger for secondary
education (AOR = 0.03, 95% CI: 0.00-0.14, p < 0.001). No mothers with tertiary education had
malnourished children in this sample.

Housing type was significantly associated with malnutrition. Contrary to expectation, children living in
semi-permanent homes (mud block with iron sheet roof) had 3.34 times higher odds of malnutrition
compared to those in traditional mud-and-grass thatched homes (AOR = 3.34, 95% CI: 1.50–7.44, p = 
0.003). Permanent housing showed no significant difference from mud-and-grass thatched homes in the
adjusted model (AOR = 2.08, 95% CI: 0.37–11.65, p = 0.405).

Harmful cultural practices remained independently associated. Children whose mothers reported
absence of harmful cultural practices (food taboos, local tonsillectomy, false tooth extraction, or cutting
body parts) had 48% lower odds of malnutrition (AOR = 0.52, 95% CI: 0.31–0.87, p = 0.014).

Although child’s persistent diarrhea, incomplete immunization, and younger maternal age (≤ 19 years)
were significant in bivariate analysis, they did not remain significant in the multivariate model after
adjusting for education and other factors.
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Table 3
Multivariate logistic regression analysis of factors associated with malnutrition among children aged

6–59 months born to adolescent and young mothers in Otuke District, northern Uganda (N = 500)
Variable COR (95% CI) p-value AOR (95% CI) p-value

Maternal age        

≥ 19 years 1.00   1.00  

20–24 years 0.51 (0.34–0.78) 0.002 0.19 (0.02–1.71) 0.139

Maternal education        

None 1.00   1.00  

Primary 0.12 (0.03–0.41) 0.001 0.14 (0.04–0.52) 0.003

Secondary 0.03 (0.01–0.11) < 0.001 0.03 (0.00-0.14) < 0.001

Housing type        

Mud/grass thatched 1.00   1.00  

Semi-permanent 0.79 (0.48–1.30) 0.351 3.34 (1.50–7.44) 0.003

Permanent 0.12 (0.04–0.39) < 0.001 2.08 (0.37–11.65) 0.405

Child had persistent diarrhea        

Yes 1.00   1.00  

No 0.57 (0.37–0.88) 0.011 6.25 (0.70–56.10) 0.102

Harmful cultural practices        

Yes 1.00   1.00  

No 0.46 (0.31–0.67) < 0.001 0.52 (0.31–0.87) 0.014

Child completed all immunizations        

Yes 1.00   1.00  

No 0.51 (0.36–0.74) < 0.001 0.61 (0.36–1.03) 0.066

*COR = crude odds ratio; AOR = adjusted odds ratio; CI = confidence interval; 1.00 = reference category*

Discussion
This community-based study among 500 mother-child pairs in rural northern Uganda found a high
prevalence of malnutrition (37.6%) among children aged 6–59 months born to adolescent and young
mothers, with wasting (13.2%) and underweight (28.6%) being more common than stunting (4.2%). The
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findings identify maternal education, housing conditions, and harmful cultural practices as key
independent determinants, with notable gender disparities favoring girls.

Prevalence of malnutrition
The overall malnutrition prevalence of 37.6% is substantially higher than the 29% stunting prevalence
reported in the 2016 Uganda Demographic and Health Survey for the general under-five population [5],
but lower than the 43.4% overall malnutrition reported among school-age children in Addis Ababa using
the modified Composite Index of Anthropometric Failure [20]. This comparison should be interpreted
cautiously given different age groups and settings.

The low stunting prevalence (4.2%) is striking and contradicts global patterns where stunting typically
exceeds wasting in chronic food insecurity settings [2, 21]. Several explanations may account for this
finding. First, the relatively young mean child age (23 months) means many children had not yet reached
the age where chronic undernutrition manifests as linear growth failure [22]. Second, the majority of
children (68.4%) were first- or second-born, and shorter birth intervals (< 2 years) were associated with
malnutrition in bivariate analysis, suggesting that repeated, closely spaced pregnancies may deplete
maternal nutritional reserves before stunting becomes apparent [23]. Third, the six consecutive years of
unpredictable rainfall and agricultural disruption prior to this study may have produced more acute
(wasting) than chronic (stunting) malnutrition patterns [12]. Similar findings were reported from Ethiopia
during drought conditions, where wasting prevalence exceeded stunting [24].

The wasting prevalence of 13.2% exceeds the WHO’s “serious” threshold (10–14%) and approaches the
“critical” level (> 15%) [25]. This is concerning given that wasting carries higher short-term mortality risk
than stunting [26]. The wasting rate is more than double the national average (4% in UDHS 2016) [5] and
substantially higher than the 6.1% reported for Otuke District overall [14], suggesting that children of
adolescent mothers are disproportionately affected. The gender disparity boys nearly twice as likely to
be wasted as girls (17.7% vs. 8.5%), aligns with studies from Ethiopia [27] and Bangladesh [28], where
biological vulnerabilities (lower fat reserves, higher metabolic demands) and differential care-seeking
(boys prioritized for treatment when ill) have been proposed as explanations [29].

Underweight prevalence (28.6%) reflects the combination of acute and chronic deficits [30]. The rate is
nearly three times the national average (10.2% in UDHS 2022) [5] and comparable to findings from
humanitarian settings [31]. The high proportion of underweight children with concurrent wasting (22.9%)
indicates severe nutritional compromise requiring immediate intervention [32].

Determinants of malnutrition
Maternal education was the strongest protective factor, with a dose-response relationship: primary
education reduced malnutrition odds by 86%, secondary education by 97%. This finding is consistent
with extensive literature demonstrating that maternal education improves child nutrition through multiple
pathways: increased health literacy, better feeding practices, improved hygiene, greater healthcare-
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seeking behavior, and enhanced bargaining power within households [33, 34]. A pooled analysis of 70
low- and middle-income countries found that each additional year of maternal education reduced
stunting by 7–12% [35]. In the Ugandan context, a recent study of HIV-positive children found maternal
education was the strongest predictor of nutritional status [36]. The complete absence of malnutrition
among children of the nine mothers with tertiary education (0/9, 0%) underscores the profound
protective effect.

The very low education levels in this sample (81.6% primary only, 4.0% none, only 1.8% tertiary) reflect
the intersecting disadvantages faced by adolescent mothers, many of whom left school due to
pregnancy [37]. This finding supports the recommendation that keeping girls in school beyond primary
level is a nutrition-sensitive intervention with measurable child health benefits [38].

Housing type showed a counterintuitive pattern: semi-permanent homes (mud block with iron sheet
roof) had 3.34 times higher malnutrition odds than traditional mud-and-grass thatched homes. This
finding likely reflects residual confounding by socioeconomic status rather than a direct causal effect.
Semi-permanent homes may represent a transition category for families who have invested in better
roofing but remain food insecure because resources were diverted from food to housing [39].
Alternatively, iron sheet roofs may produce higher indoor temperatures, potentially increasing diarrhea
prevalence through accelerated food spoilage in the absence of refrigeration [40]. Qualitative research in
similar Ugandan settings has documented that families prioritize roofing improvements as visible
markers of status while food consumption remains inadequate [41]. The lack of significant association
for permanent housing (which likely represents genuinely higher socioeconomic status) supports this
interpretation.

Harmful cultural practices were reported by 57.6% of mothers, and their absence was associated with
48% reduced malnutrition odds. Food taboos were most common (38.4%), restricting children from
protein-rich foods (eggs, fish, meat) based on beliefs that these cause “bad behavior,” greed, or
witchcraft [42]. Local tonsillectomy (12.6%) and false tooth extraction (8.2%) traditional procedures
performed by unqualified practitioners using unsterile instruments can cause pain, feeding refusal,
sepsis, and nutritional decompensation [43, 44]. Similar practices have been documented in other
Ugandan regions and across East Africa [45, 46]. These findings suggest that nutrition interventions
must engage traditional healers and community leaders to address harmful beliefs through culturally
appropriate dialogue rather than confrontation [47].

Comparison with other Ugandan studies
This study’s findings complement recent Ugandan research on adolescent mothers. A hospital-based
study at Mulago National Referral Hospital (2024) among 384 children of adolescent mothers found
stunting (32%), wasting (31%), and underweight (27%) prevalence substantially higher than our
community-based findings [48]. The discrepancy likely reflects referral bias (sicker children present to
tertiary hospitals) and urban-rural differences in living conditions and food systems. Our lower stunting
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but comparable wasting and underweight rates suggest that in rural Otuke, acute malnutrition
predominates, whereas in urban Kampala, chronic malnutrition is more evident.

A secondary analysis of UDHS data (2025) examining adolescent motherhood and infant feeding
practices found that children of adolescent mothers had 40% higher odds of stunting compared to
children of adult mothers, mediated by lower exclusive breastfeeding rates and poorer complementary
feeding [49]. Our finding that low breastfeeding frequency (< 8 times/24 hours) was associated with
malnutrition in bivariate analysis (χ²=18.00, p < 0.001) aligns with this pathway.

Strengths and limitations
Strengths include the high response rate (98.4%), use of standardized anthropometric protocols with
trained research assistants, focus on a previously understudied vulnerable population (children of
adolescent and young mothers in a climate-vulnerable, post-conflict rural district), and comprehensive
assessment of socio-demographic, economic, and community-level factors.

Limitations include the cross-sectional design, which precludes causal inference. Reverse causality is
possible (e.g., malnutrition may cause diarrhea, rather than diarrhea causing malnutrition). The sample
was drawn from a single district in northern Uganda, limiting its generalizability to other regions with
different cultural, climatic, or economic conditions. Social desirability bias may have affected the
reporting of harmful cultural practices and breastfeeding behaviors. The study did not assess dietary
diversity or micronutrient status, which would provide deeper insight into nutritional deficiencies. Finally,
the lack of a comparison group of children born to adult mothers (≥ 25 years) limits attribution of
findings specifically to adolescent/young maternal age rather than other confounding factors.

Conclusions
This study demonstrates a high burden of malnutrition particularly wasting and underweight among
children aged 6–59 months born to adolescent and young mothers in rural northern Uganda. Maternal
education, housing conditions, and harmful cultural practices are independent determinants. The low
stunting but high wasting prevalence suggests acute nutritional crises in this population, likely
exacerbated by climate change-induced agricultural disruption.

Implications for policy and practice
First, keeping girls in school beyond primary level should be prioritized as a nutrition-sensitive
intervention. Uganda’s Universal Secondary Education policy should be strengthened with enforcement
of re-entry policies for girls who become pregnant [50].

Second, community-based nutrition education should be delivered through existing platforms (Village
Health Teams, antenatal care, immunization clinics) focusing on: (a) appropriate complementary feeding
practices, (b) exclusive breastfeeding, (c) recognition of malnutrition signs, and (d) addressing harmful
food taboos and traditional procedures through dialogue with community leaders and traditional healers.
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Third, integrated WASH-nutrition programs are needed given the associations between poor sanitation
(lack of latrines, handwashing facilities, waste disposal) and malnutrition. The nutrition-sensitive WASH
approach should address both direct (diarrhea prevention) and indirect (time poverty, economic
constraints) pathways [51].

Fourth, targeted nutritional support for boys may be warranted given their consistently worse outcomes
across all indicators. Research on gender-differential care-seeking and feeding practices in this context
is needed to inform interventions.

Recommendations for future research
Longitudinal studies are needed to establish temporal relationships and identify critical windows for
intervention. Research should examine the mechanisms linking semi-permanent housing to malnutrition,
including household expenditure trade-offs and indoor environmental quality. Intervention studies
evaluating culturally adapted behavior change communication to reduce harmful traditional practices are
a priority. Finally, the impact of climate change on child nutrition in this region warrants further
investigation given the six-year pattern of unpredictable rainfall.
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