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ABSTRACT

Background: School children in peri-urban Tanzania face a dual burden of malnutrition,
including undernutrition and overweight, compounded by limited health knowledge,
suboptimal hygiene practices, and varying family support. Understanding these factors

is critical for developing effective school-based interventions. This study aims to examine
nutrition status, and health behaviors of school children in Kibaha and evaluate associations
with demographic, familial, and socioeconomic factors.

Methods: A cross-sectional study was conducted among 319 children aged 1013 years.

Data was collected using structured questionnaires adapted from the Global School-Based
Student Health Survey and supplemented with physical health examinations. Health
practices, interpersonal relations, family environment, and health knowledge were assessed.
The correlations and multiple linear regression analyses were performed to determine
associations with covariates.

Results: Among participants, prevalence was 26.9% underweight, 67.8% normal weight, and
5.3% overweight/obese. Health practices were positively correlated with family environment
(r=0.101, P < 0.05) and negatively correlated with health knowledge (r=-0.208, P < 0.01).
Regression indicated that grade level (B =—-0.154, P= 0.010) and socioeconomic status
(B=0.035, P=0.032) were significant predictors of health practices, while gender (§ = 0.111,
P=0.049) influenced health knowledge.

Conclusion: The coexistence of undernutrition and overweight underscores the dual

burden of malnutrition in this population. School-based interventions integrating nutrition
education, hygiene promotion, and psychosocial support are urgently needed. Programs
should be tailored to local socioeconomic conditions, involve families, and reinforce healthy
behaviors throughout education to promote long-term health, cognitive development, and
well-being in peri-urban Tanzanian children.

Keywords: Nutritional intake; Child malnutrition; Health behaviors;
School-based health services; Tanzania; Malnutrition
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INTRODUCTION

Tanzania has experienced increasing internal migration, with many families relocating
from rural areas to urban peripheries in search of income, disrupting traditional family and
community structures. Urbanization affects children’s physical and emotional wellbeing in
both developed and developing countries.! Consequently, low-income urban areas host large
populations of children exposed to poverty, unstable housing, and heightened health risks,
including infectious diseases and pediatric human immunodeficiency virus (HIV), of which
only 50.1% of the 90% diagnostic coverage target has been met.>?

Kibaha, the capital of Pwani Region and a rapidly growing peri-urban area approximately
40 km west of Dar es Salaam, has seen an influx of low-income families, outpacing
infrastructure development, particularly in school health services.* However, this
urbanization has outpaced infrastructure development, particularly in school health
services. The area was selected for this study because it represents the socioeconomically
disadvantaged yet rapidly transforming setting where children's health needs are often
overlooked. Since 2013, Korean ODA programs have operated in the region, providing

an opportunity to assess the health of school children within the context of ongoing
interventions.’®

Although Tanzania shows some improvement in child health indicators, including

under-5 mortality and immunization coverage, the prevalence of malaria, tuberculosis,
HIV/acquired immunodeficiency syndrome (AIDS), and AIDS-related mortality remains
high.® Limited access to clean water, poor sanitation, and low education exacerbate
vulnerabilities, threatening children’s physical and cognitive development.” In low-income
regions, malnutrition, anemia, micronutrient deficiencies, and parasitic infections remain
prevalent,®° while food insecurity contributes to both undernutrition and a rising prevalence
of overweight and obesity, projected to reach 9.1% among children by 2030." Childhood
obesity is strongly associated with adult obesity and increases the risk of costly chronic
conditions such as cardiovascular disease and diabetes."

In the Pwani Region, adolescent health concerns include early pregnancy, sexual

health, overcrowded schools, limited access to clean water, and shortages of healthcare
resources.” Given that childhood and adolescence are critical periods for future health,
schools serve as essential environments for health promotion, where habits and

knowledge formed influence adult wellbeing and academic achievement.'*® Structured

school health services are thus crucial to support physical, psychological, and behavioral
development.'® Despite the National Health Policy emphasizing public health promotion,
limited data and weak program implementation hinder the evaluation of adolescent health.'®?

The Global School-based Student Health Survey (GSHS), developed by World Health
Organization (WHO) and U.S. Centers for Disease Control and Prevention (CDC) and
implemented in over 100 countries, collects data on key adolescent health behaviors and
protective factors, facilitating policy development.?>?' Although primarily targeting ages
13-17, younger children aged 10-12 can also provide meaningful insights into early health and
nutrition interventions.*

Building on this evidence, this study surveyed and conducted physical examinations of
school children in grades 4-7 (ages 10-13) in Kibaha. The study aimed to examine nutrition
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and health behaviors among these children and evaluate associations between nutritional
status, health behaviors, and socioeconomic factors. Health knowledge and behaviors were
assessed alongside physical health to identify potential issues and generate foundational data
to inform school-based health education programs and targeted interventions

This conceptual framework draws upon the UNICEF Conceptual Framework for Child
Malnutrition and the WHO Commission on Social Determinants of Health, illustrating

the multi-level influences on child health and nutrition outcomes in peri-urban

Tanzania.?>? At the structural level, socio-economic determinants including gender, age/
grade level, and household economic conditions, access to health-promoting resources and
daily living environments, particularly in rapidly urbanizing settings (Fig. 1). These structural
conditions influence the household and interpersonal context, such as caregiver support,
peer interactions, and household food availability, which are known to play a crucial role in
shaping children’s health behaviors.

At the individual level, immediate behavioral factors, including children’s health knowledge
(e.g., nutrition, hygiene, HIV awareness) and health practices (e.g., diet quality, physical
activity, and hygiene routines) serve as proximal determinants that mediate the effects

of broader social structures and family environments.” Together, these multi-layered
determinants influence child health and nutrition outcomes, such as body mass index (BMI)
status (underweight, normal, overweight), physical development, and risk of future non-
communicable diseases.

By emphasizing the interconnected and layered nature of influences on school-aged
children’s health, the framework underscores the need for multi-level, school-family-
community integrated strategies rather than single-component interventions to address the
dual burden of malnutrition in peri-urban Tanzania.

Structural & socio-economic determinants
- Gender, age, grade level

- Household economic status

- Urbanization/peri-urban living conditions

Child health & nutrition outcome

- BMI category
(Underweight/normal/overweight)

- Physical development

- Risk of future NCDs

Fig. 1. Conceptual framework.

School
children

Immediate behavioral factors

- Health knowledge

(Nutrition, hygiene, HIV awareness)

- Health practices

(Diet, physical activity, hygiene)

Household & interpersonal context

- Family environment/caregiver support
- Peer interaction & social influence
- Household food security & meal patterns

BMI = Body mass index; NCD = Non-communicable disease; HIV = Human immunodeficiency virus.
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METHODS

Research design

This study employed a cross-sectional descriptive design, targeting school children from a
public school in Kibaha, Pwani Region, Tanzania. Data was collected using both structured
questionnaires and physical health examinations. The study focused on children aged

1013 years (grades 4-7), a critical developmental stage when health behaviors and knowledge
are forming, making it ideal for early health intervention strategies.

Population and setting

The study was conducted in the Pwani Region, one of Tanzania's poorest areas despite

its proximity to Dar es Salaam and some industrial activity (Supplementary Fig. 1). With

a gross domestic product per capita of 1.7, well below the national average of 3.05, Pwani
ranks among the bottom 4 of 16 regions nationwide.” Persistent poverty has contributed to
widespread malnutrition from antenatal care through childhood, including food insecurity,
limited vegetable intake, and low access to affordable protein among school-age children.*

Kibaha, a peri-urban area near Dar es Salaam where Korean ODA projects have operated
since 2013, was selected for its low-income communities, health disparities, and relevance
for assessing schoolchildren’s health and nutrition. The school was chosen based on
accessibility, safety, and administrative willingness to participate, with gender proportion
balanced across the sample.

The study participants were school children in grades 4 to 7 who provided written informed
consent along with their parents or guardians. Schoolchildren were excluded if they had
severe physical or mental illnesses, communication difficulties, or were unable to obtain
parental consent. The required sample size was calculated using the G*Power 3.1 program,
yielding a target of 305 participants. To account for a 20% dropout rate, the final sample size
was set at 366. A total of 375 responses were collected, and after excluding incomplete or
insincere responses, data from 319 participants were included in the final analysis.

Instrumentation

In this study, BMI-for-age Z-scores (BAZs) were calculated using WHO reference standards
for children aged 5-19 years. Categories were defined as: BAZ < -2 standard deviation (SD)
(thinness), -2 to +1 SD (normal), > +1 SD (overweight), and > +2 SD (obesity) (Table 1).%

The survey instrument was adapted from the GSHS, developed jointly by the WHO and the
CDC.** The interpersonal relations were measured using 5 Likert-scale items (1 = never to
5 = always) assessing peer and family communication quality. The health-knowledge items
were factual multiple-choice questions (16 items, scored 0-5), with total scores converted
to a composite index (Cronbach’s o = 0.89). Items were modified to ensure appropriate

Table 1. BMI-for-age Z-scores

BAZ Nutritional status Category
>+2SD Obese Overweight/obese
>+1SDto<+2SD Overweight

>-2SDto<+1SD Normal weight Normal
<-28D Thinness/underweight Underweight or low
<-3SD Severe thinness

BAZ = body mass index-for-age Z-score; SD = standard deviation.

https://doi.org/10.35500/jghs.2025.7.e27 4/15
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age content for middle school children (Supplementary Table 1). In addition to the
questionnaire, physical health examinations were conducted, which included measurements
of students' height, weight, visual acuity, and hearing ability, providing objective data to
complement the survey responses.

A pilot test was conducted to refine the questionnaire, ensuring clarity, relevance for the
target population, and internal consistency, with a Cronbach’s alpha of 0.89. This structured
approach allowed for a comprehensive assessment of students' health behaviors, social
environments, and physical health status, contributing to a more holistic understanding of
the factors influencing their well-being.

Data collection

Recruitment notices were posted on the school bulletin board and shared during school
assemblies to inform students and their parents or guardians about the study. Written
informed consent from guardians and assent from children were obtained prior to
participation, emphasizing voluntary involvement, confidentiality, and the right to withdraw
at any time. A team of trained research assistants conducted data collection over one month
(November—December 2024), following standardized protocols to ensure accuracy and
maintain a child-friendly environment.

Data collection comprised 2 components: administration of the structured questionnaire and
physical health screenings. Students completed surveys on demographics, health behaviors,
interpersonal relationships, family environment, and health knowledge under supervision
for about 40 minutes, with research assistants providing clarifications when needed. Physical
measurements, including height, weight, visual acuity, and hearing ability, were conducted
using calibrated equipment in private settings about 2—3 hours per week. Survey responses
and screening results were linked using unique participant codes to maintain confidentiality.
Any health concerns identified during screenings were referred to the school nurse or local
health services for follow-up, enabling a comprehensive assessment of students’ health
status and behaviors.

Data analysis

Data were analyzed using SPSS version 28. First, descriptive statistics summarized
participants’ demographics, BMI categories, health behaviors, family relations, and health
knowledge. Second, y? tests and t-tests/analysis of variance assessed associations between
sociodemographic variables and BMI or health-related outcomes. Third, Pearson correlations
evaluated relationships among health behaviors, family relations, and health knowledge.
Multivariate logistic regression examined factors associated with BMI categories by adjusting
the covariates, with odds ratios and 95% confidence intervals (CIs) reported. Multiple linear
regression analyzed predictors of continuous health behavior, interpersonal relations, family
environment, and health knowledge scores, controlling for sociodemographic factors, with
beta coefficients, standard errors, and adjusted R? values reported. The significance level
considered is set at P < 0.05.

Ethical considerations

This study received ethical approval from Severance, Yonsei University Ethical Committee
(IRB No. 2024 0942 004, dated October 16, 2024). Written informed consent was obtained
from guardians of all participating school children. No personally identifiable information
beyond school and grade level was collected during the study.
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RESULTS

General characteristics of participants

Table 2 presents the general characteristics of the 319 schoolchildren. The sample was nearly
balanced by sex (51.4% boys, 48.6% girls) and predominantly aged 13-15 years (56.7%), with
smaller proportions aged 10-12 (5.6%) and 16-18 (37.6%). Most students were in grades 5-7,
and the majority came from medium economic backgrounds (86.3%). Regarding nutritional
status, 67.8% had normal BMI, 26.9% were underweight, and 5.3% were overweight or

obese. Visual acuity was good in over 92% of children for both right and left eye, while normal
hearing was observed in 72.8% for both ears. Mean scores indicated moderate Health Behavior
(2.5+0.22) and family support (2.69 = 0.50), but lower health knowledge (1.43 + 0.10).

Fig. 2 illustrates the distribution of BMI categories among school children by gender. Most
boys and girls fall within the normal weight range (BMI category 1), with 67.8% overall. Boys
and girls have similar proportions in the overweight category, representing 26.9% of the
sample, while a small fraction of children (5.3%) is classified as obese (BMI 3).

Table 2. General characteristics of participants (n = 319)

Variables Values
Sex

Male 164 (51.4)

Female 155 (48.6)
Age (yr)

10-12 18 (5.6)

13-15 181 (56.7)

16-18 120 (37.6)
Grade

7 88 (27.5)

6 89 (27.8)

5 97 (30.3)

4 46 (14.4)
Economic level

High 5(1.6)

Middle 276 (86.3)

Low 39(12.2)
Visual acuity (right)

Good 302 (94.4)

Not good 18 (5.6)
Visual acuity (left)

Good 297 (92.8)

Not good 23 (7.2)
Hearing right

Good 233 (72.8)

Not good 87 (27.2)
Hearing left

Good 233 (72.8)

Not good 87 (27.2)
BMI

Underweight 217 (67.8)

Normal 86 (26.9)

Overweight/obesity 17 (5.3)
Health behaviors 2.50+0.23
Interpersonal relations 3.30+0.95
Family environment 2.69 + 0.50
Health knowledge 1.43+0.10

Values are presented as mean + standard deviation or number (%o).
BMI = body mass index.

https://doi.org/10.35500/jghs.2025.7.e27 6/15
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Fig. 2. BMI categories of the school children by sex.

BMI = Body mass index.

BMI categories

Overweight/obese

H Boys
H Girls

Comparison of differences between BMI and health related behaviors
Table 3 shows the distribution of BMI categories by demographic and sensory variables.
Underweight was most common overall, with 71.2% of males and 64.7% of females

Table 3. Comparison of differences in association between BMI categories with sociodemographic variables

Variables BMI ba P-value
Underweight Normal Overweight/obesity

Sex 1.708 0.426
Male 116 (71.2) 40 (24.5) 7 (4.3)
Female 101 (64.7) 45 (28.8) 10 (6.4)

Age (yr) 27.831 <0.001
10to0 12 16 (88.9) 1(5.6) 1(5.6)
13t0 15 140 (77.3) 34(18.8) 7 (3.9)
16t0 18 61 (50.8) 50 (41.7) 9(7.5)

Grade 57.274 0.394
7 40 (87.0) 6(13.0) 0(0.0)
6 73(75.3) 20 (20.6) 4(4.1)
5 72 (80.9) 15 (16.9) 2(2.9)
4 32(36.8) 44 (50.6) 11 (12.6)

Economic status 4.088 0.032
Low 24 (61.5) 12 (30.8) 3(7.7)
Middle 191 (69.5) 70 (25.5) 14 (5.1)
High 2 (40.0) 3 (60.0) 0(0.0)

Visual (right) 2.387 0.114
Good 202 (67.1) 83 (27.6) 16 (5.3)
Bad 15(83.3) 2(11.1) 1(5.6)

Visual (left) 4.348 0.061
Good 197 (66.6) 83 (28.0) 16 (5.4)
Not good 20 (87.0) 2(8.7) 1(4.3)

Hearing (right) 5.602 0.041
Good 66 (75.9) 20 (23.0) 1(1.1)
Not good 151 (65.1) 65 (28.0) 16 (6.9)

Hearing (left) 1.298 0.523
Good 58(26.7) 26 (30.6) 3(17.6)
Not good 159 (73.3) 59 (69.4) 14 (82.4)

Values are presented as number (%).

BMI = body mass index.
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(P=10.426). Age was significantly associated with BMI (P < 0.001), with 88.9% of 10-12-year-
olds underweight, 77.3% of 13-15-year-olds underweight, and 50.8% of 16-18-year-olds
underweight. Economic status also showed significance (P = 0.032), with 61.5% of low-,
69.5% of middle-, and 40% of high-income children underweight. Hearing status was
significantly related to BMI (right ear: P = 0.041; left ear: P=0.002), with children with
normal hearing more underweight (75.9%) than those with impaired hearing (65.1%).
Gender, grade, and visual acuity were not significantly associated with BMI.

Multiple logistic regression analysis-association between the BMI categories
and covariates

Table 4 presents the multinomial regression results indicate that age, grade level, and hearing
status were key factors associated with BMI categories among schoolchildren. Compared

to children aged 10-12 years, those aged 13-15 and 16-18 years showed higher odds of being
underweight (B = 1.57 and 2.17, respectively), although these associations did not reach
statistical significance (P=0.17 and P= 0.07). Grade level demonstrated a meaningful trend:
students in grade 7 had substantially higher odds of being either underweight (B =1.21,
P=0.006) or overweight/obese (B = 2.43, P < 0.001) compared with those in grade 4. However,
hearing difficulties showed strong associations: children with impaired hearing in the right
ear had significantly higher odds of overweight/obesity (B = 4.44; 95% CI, 0.85 to 8.03;
P=0.02), while impaired hearing in the left ear was associated with significantly lower odds
of overweight/obesity (B =—-4.14, P=0.02).

Table 4. Multinomial logistic regression analysis of factors associated with BMI categories (reference: underweight)

Variables Normal Overweight/obesity
Estimate SE z 95% Cl P-value Estimate SE z 95% Cl P-value

Age group (yr)

10-12 1.00 1.00

13-15 1.57 1.14 1.37 -0.67 to 3.80 0.17 -2.77 1.74 -1.59 -6.17 to 0.64 0.11

16-18 2.17 1.21 1.80 -0.19to 4.54 0.07 -2.74 1.76 -1.56 -6.18t0 0.71 0.12
Sex

Male 1.00 1.00

Female 0.4 0.29 1.36 -0.17 to 0.97 0.17 0.91 0.58 1.56 -0.23t0 2.05 0.12
Grade

4 1.00 1.00

5 0.10 0.57 0.18 -1.01to 1.21 0.86 0.82 0.50 1.65 -0.10to0 1.87 0.10

6 -0.29 0.64 -0.46 -1.54t0 0.96 0.65 0.47 0.51 0.92 -0.49t0 1.55 0.35

7 1.21 0.65 1.85 -0.07 to 2.48 0.06 2.43 0.49 5.00 1.54t0 3.48 <.001
Economic level

Middle 1.00 1.00

Low -0.16 0.43 -0.37 -1.00to 0.68 0.71 -0.11 0.10 -1.05 -0.30to0 0.09 0.29

High 0.70 1.20 0.58 -1.65to0 3.05 0.56 0.14 0.28 0.50 -0.41to0 0.68 0.62
Visual acuity (right)

Good 1.00 1.00

Not good -0.43 0.81 -0.53 -2.02t0 1.16 0.60 0.88 1.24 0.71 -1.55t0 3.30 0.48
Visual acuity (left)

Good 1.00 1.00

Not good -1.06 0.78 -1.36 -2.581t0 0.46 0.17 0.06 1.17 0.05 -2.23t0 2.34 0.96
Hearing right

Good 1.00 1.00

Not good 1.57 1.16 1.35 -0.71t0 3.85 0.18 4.44 1.83 2.42 0.85t0 8.03 0.02
Hearing left

Good 1.00 1.00

Not good -1.81 1.17 =158 -4.10t0 0.48 0.12 -4.14 1.73 -2.39 -7.53t0-0.75 0.02
SE = standard error; Cl = confidence interval.
https://e-jghs.org https://doi.org/10.35500/jghs.2025.7.e27 8/15
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Table 5. Correlation between health behaviors, interpersonal relations, family environments and health knowledge

Variables Health practice  Interpersonal relations ~ Family environments  Health knowledge
Health practice 1 0.094 0.101% -0.208°
Interpersonal relations 1 0.053 -0.106
Family environment 1 -0.026
Health knowledge 1

2Correlation is significant at the 0.05 level (2-tailed).
°Correlation is significant at the 0.01 level (2-tailed).

Correlation among health practice, interpersonal relations, family
environment, and health knowledge

The interrelationships among the 4 key variables were examined using Pearson correlation
coefficients (Table 5). Health practice showed a small positive correlation with interpersonal
relations (r=0.094) and family environment (7= 0.101, P < 0.05), indicating that supportive
family and social contexts are modestly associated with healthier behaviors. Conversely,
health knowledge was negatively correlated with health practice (r=-0.208, P < 0.01) and
interpersonal relations (r=-0.106). Family environment demonstrated minimal correlations
with health knowledge (r=-0.026, P < 0.05) and interpersonal relations (r=0.053).

Multinomial linear regression association between health practice,
interpersonal relations, family environment, and health knowledge and
covariates

Table 6 illustrates the results of multiple linear regression analyses showed that health
practice scores declined with increasing grade level (B =-0.154; 95% CI, —0.058 to —0.008;
P=0.010), indicating reduced hygiene and nutrition behaviors among older students. Health

Table 6. Multiple linear regression association between health practice, interpersonal relations, family environments and health knowledge and covariates

Variables B SE Beta t 95% ClI P-value

Health practice?
(Constant) 2.679 0.097 27.509 2.4881t0 2.871 <0.001
Sex -0.016 0.025 -0.036 -0.639 -0.064 to 0.033 0.523
Age 0.022 0.035 0.035 0.625 -0.046 to 0.090 0.532
Economic status -0.008 0.022 -0.021 -0.352 -0.052to 0.036 0.725
Grade -0.033 0.013 -0.154 -2.606 -0.058 to -0.008 0.010

Interpersonal relations®
(Constant) 3.203 0.223 14.355 2.764 to 3.642 0.016
Sex -0.052 0.056 -0.052 -0.916 -0.163 to 0.059 0.062
Age -0.053 0.079 -0.038 -0.667 -0.209 to 0.103 0.021
Economic status -0.032 0.051 -0.037 -0.626 -0.132to 0.068 0.027
Grade -0.050 0.029 -0.103 =1L, 787/ —-0.107 to 0.007 0.016

Family environments®
(Constant) 3.203 0.223 14.355 2.764 to 3.642 <0.001
Sex -0.052 0.056 -0.052 -0.916 -0.163 to 0.059 0.361
Age -0.053 0.079 -0.038 -0.667 -0.209to 0.103 0.366
Economic status -0.032 0.051 -0.037 -0.626 -0.132to 0.068 0.505
BMI -0.050 0.029 -0.103 -1.737 -0.107 to 0.007 0.083

Health knowledge!
(Constant) 1.407 0.044 32.118 1.321to 1.493 <0.001
Sex 0.022 0.011 0.111 1.978 0.000 to 0.044 0.049
Age 0.028 0.016 0.101 1.810 -0.002 to 0.059 0.734
Economic status -0.007 0.010 -0.042 -0.707 —-0.027 to 0.013 0.007
Grade -0.009 0.006 -0.092 =157/ -0.020 to 0.002 0.117

B = estimate; SE = standard error; Cl = confidence interval.

R = 0.169; R? = 0.029; Adjusted R? = 0.016; F = 2.319; P = 0.057.

°R = 0.127; R? = 0.016; Adjusted R? = 0.016; F = 1.029; P = 0.041.

°R =1.574; R? =0.248; Adjusted R* = 0.393; F = 1.586; P = 0.178.

9R = 0.193; R? = 0.037; Adjusted R? = 0.025; F = 3.035; P = 0.018.
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knowledge was significantly higher among girls than boys (B = 0.111; 95% CI, 0.000 to
0.044; P=0.049). Economic status and gender were not significant predictors of health
practice, interpersonal relations, or family environment scores (P> 0.05). Correlation
analysis demonstrated a negative correlation between health knowledge and health practice
(r=-0.208, P< 0.01), and a weak positive correlation between family environment and health
practice (r=0.101, P < 0.05). Economic status and grade level demonstrated positive but non-
significant associations with health knowledge.

DISCUSSION

This study aimed to determine the associations between nutritional status, multiple health,
behaviors, and social indicators among school children in Kibaha, Tanzania. The findings
revealed that overweight and obesity were more prevalent among girls, especially in higher
grades,** while underweight prevalence showed little sex difference. BMI was significantly
associated with several health-related outcomes.

The study’s findings contribute to growing evidence of the dual burden of malnutrition
among school-aged children in low- and middle-income countries (LMICs), where
undernutrition and overweight increasingly coexist due to rapid urbanization and

dietary transitions. The observed disparities in health practices and knowledge among
Tanzanian schoolchildren are consistent with prior studies in sub-Saharan Africa showing
that socioeconomic inequities and weak school health systems exacerbate nutritional
imbalances.'®* International research further highlights that the erosion of traditional diets,
coupled with limited access to balanced meals and physical activity, drives early-onset obesity
while persistent food insecurity sustains undernutrition.* The positive association between
family support and health practices underscores the importance of integrating parents

into school-based nutrition and hygiene programs, a strategy proven effective in similar
LMIC contexts. These results emphasize the need for comprehensive, school-centered health
interventions that combine education, family engagement, and targeted nutritional support
to mitigate the double burden of malnutrition and foster long-term behavioral change.

The study findings showed a balanced gender distribution and a range of BMI categories,
with a substantial proportion of children within the normal weight range, while underweight
and overweight statuses were also observed. These findings reflect the dual burden of
malnutrition in transitional societies, where undernutrition and overweight coexist due

to dietary transitions and urbanization.>" Similar trends have been reported in peri-urban
areas of sub-Saharan Africa, where rapid urban migration has led to dietary shifts, increased
sedentary behavior, and rising childhood overweight prevalence alongside persistent
undernutrition." These patterns highlight the need for integrated school-based nutrition
and physical activity interventions that address both undernutrition and overweight, tailored
to the local socioeconomic and cultural context.

Age and grade level were associated with variations in health practice, suggesting that

as children advance in school, engagement in healthy behaviors may decline, consistent
with studies showing reduced physical activity and nutritional adherence in older school
children."3*3 Interpersonal relations and family environment scores were moderately
correlated with health practices and knowledge, highlighting the importance of social and
familial support in shaping health behaviors. These results aligned with prior research
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indicating that strong parental engagement and positive peer interactions enhance adherence
to healthy behaviors among school-aged children.”'***¥ These findings suggest that school
health interventions should actively involve families and peer networks, alongside age-
appropriate education, to reinforce healthy practices and improve long-term child well-being.

Regression analyses revealed limited predictive power of sociodemographic variables such
as gender, age, economic status, and grade for health behaviors and family interactions,
explaining only a small proportion of variance. However, health knowledge was positively
associated with female, corroborating findings from other sub-Saharan African settings,
where girls often exhibit higher health literacy and awareness than boys.?'®3*%* The observed
negative correlation between health knowledge and health practice emphasizes the well-
documented knowledge-behavior gap, where children may understand recommended
health practices but face environmental, social, or structural barriers that limit behavioral
adoption.10’14’15’18’40'41

The finding that girls demonstrated significantly higher health knowledge than boys is
consistent with prior research suggesting gender differences in school-based health learning
and peer communication.'”® However, the negative association between health knowledge and
health practice reinforces the well-documented knowledge-practice gap, in which children
understand recommended behaviors but are constrained by environmental factors such as
food insecurity, limited autonomy in household decisions, and peer norms.”** The weak but
positive influence of supportive family environments on health behaviors further underscores
the importance of caregiver engagement in shaping daily routines and dietary choices.'

The decline in health practice scores with increasing grade level suggests that as children
age, health behaviors may become more influenced by peer culture, academic stress, and
reduced parental oversight, a trend mirrored in LMIC school health studies.”**#* These
findings support school-based, age-responsive interventions that combine classroom health
education with structured nutrition guidance, hygiene strengthening, and psychosocial
support, as recommended in recent reviews of school health programs in low-resource
settings.”“® However, given that this study was conducted in a single peri-urban school using
a cross-sectional design, findings should be interpreted within the local socioeconomic
context and not generalized nationally. Future research should adopt multi-site longitudinal
designs and incorporate qualitative inquiry with caregivers and teachers to better understand
structural barriers to adopting healthy behaviors. Strengthening school health programming
that integrates family engagement, nutrition support, and adolescent-friendly health
messaging has the potential to improve child health outcomes and mitigate the growing dual
burden of malnutrition in similar urbanizing settings.

Despite demonstrating adequate health knowledge, many students were unable to
translate this into consistent health practices. This knowledge—practice gap may be shaped
by contextual barriers such as limited access to nutritious foods, inconsistent parental
supervision, and peer influence factors commonly described in ecological models of child
health behavior. These structural constraints underscore the need for integrated school-
family health interventions rather than knowledge-based education alone.

These findings underscore the multifactorial determinants of child health and the necessity

of integrated interventions. Enhancing health knowledge alone is insufficient; effective
programs should combine health education with parental involvement, peer-led initiatives,
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school-based supportive environments, and improved access to resources such as clean water
and nutritious food.*" Policy implications include strengthening structured school health
services, addressing disparities in health resources, and implementing ongoing monitoring
of health behaviors to inform adaptive and context-specific interventions.

This study has several limitations. The cross-sectional design precludes causal inference,

and self-reported data on health behaviors may be subject to recall or social desirability bias.
Conducted in a single peri-urban school in Kibaha, the findings may not be generalizable

to other regions or settings. The study captured a limited set of health indicators and did

not include measures such as mental health, physical activity, or biochemical assessments,
restricting the depth of analysis. Additionally, the absence of longitudinal data limits
understanding of long-term health outcomes. Future research should incorporate larger, multi-
site samples, longitudinal designs, and qualitative approaches to explore children’s perceptions,
parental attitudes, and school- and community-level factors affecting health behaviors.

The findings have several implications for health policy and school-based interventions in
Tanzania. School programs should combine health education with practical activities, engage
parents to strengthen family support, and provide nutritional interventions such as school
feeding and diet education to address both undernutrition and emerging obesity. Targeted
support for economically disadvantaged students is essential to reduce disparities in health
knowledge, behaviors, and outcomes. The study findings recommend the context-specific
strategies for peri-urban communities rather than universal prescriptions for the national
level. Broader generalizations would require data from multi-regional or longitudinal
studies. These recommendations align with Tanzania’s National Health Policy and global
strategies for adolescent and school-based health promotion.”* Multi-level interventions in
schools can enhance immediate health outcomes and support children’s long-term physical,
cognitive, and social development.

This study highlights the dual burden of undernutrition and overweight, hygiene challenges,
and limited health knowledge among school children in a peri-urban Tanzanian setting.
Health behaviors were influenced by grade level and socioeconomic status, while family
support and health knowledge were key determinants. While this study provides valuable
insights into the health and nutrition challenges of school children in peri-urban Tanzania,
its findings should be interpreted within the context of a single-site, cross-sectional design.
The policy recommendations proposed are therefore context-specific and intended to inform
local school-based and community-level interventions rather than national generalizations.
Future multi-site and longitudinal studies are needed to confirm these associations and
strengthen the evidence base for broader health and nutrition policy development in
Tanzania and similar LMIC contexts. These findings emphasize the need for multifaceted,
context-specific interventions, including school-based health education, nutritional support,
and parental engagement, to improve child health outcomes and promote sustainable well-
being in rapidly urbanizing communities.
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