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Abstract

Background: Soil transmitted helminth infections remain relevant to child health and
nutrition in Indonesia, and local evidence supports continued attention to hygiene,
deworming, and nutritional assessment. Objective: This study aimed to describe nutritional
status before and after routine deworming among children aged 612 years in the Karuwisi
Public Health Center working area and to assess concordance between the two recorded
nutritional status classifications. Methods: This observational analysis included 67
students from SD Inpres Karuwisi | who routinely received deworming medication twice
per year. Nutritional status was classified using sex and age specific BMI percentiles from
the 2000 CDC reference. Proportions with 95% confidence intervals were reported.
Spearman Rho assessed ordinal concordance between the recorded before and after
categories and was not interpreted as a treatment effect. Results: Normal nutritional status
increased descriptively from 43.3% to 65.7%, while underweight decreased from 40.3% to
16.4%. The recorded classifications were strongly correlated (p = 0.771; p < 0.001).
Conclusion: The post deworming distribution was more favorable among routine users,
but causality cannot be inferred because there was no non routine comparison group,
parasitological confirmation, or adjustment for major nutritional confounders.

Keywords: Helminthiasis; Deworming Medication; Nutritional Status; School Age
Children; Albendazole.

Introduction

epidemiologically relevant. Detection studies
have documented infection in vulnerable urban

Soil transmitted helminth infections remain an
important public health problem because
chronic intestinal infection can affect health,
nutritional status, school participation, and
child development. The burden remains
concentrated in tropical and subtropical settings
where sanitation and hygiene conditions allow
continued transmission®.

In Makassar, local evidence confirms that
soil transmitted helminths remain

populations?, and research conducted among
school children in the Karuwisi Health Centre
area has shown that personal hygiene practices
are associated with soil transmitted helminth
infection®. These findings support continued
attention to prevention among school age
children in the same local context.

Helminth infection may coexist with
nutritional problems in school children. Studies
in Indonesian school settings have reported
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associations between soil transmitted helminth
infection and nutritional status*, including
evidence involving Ascaris lumbricoides®.
Other school based research has similarly
identified a relationship between helminthiasis
and nutritional status®. These studies establish
biological and epidemiological relevance, but
they do not imply that deworming alone
determines nutritional status.

From an Islamic perspective, cleanliness
and purification have an important place in
daily life and health related behavior. This
cultural value is compatible with practical
prevention measures such as hand hygiene, safe
food handling, clean water use, footwear, and
environmental sanitation. The principle also
provides a locally meaningful context for
health  education related to helminth
prevention.

Periodic deworming is one component of
helminth control. World Health Organization
guidance supports preventive treatment for at
risk child populations in endemic areas,
commonly using single dose albendazole 400
mg or mebendazole 500 mg according to local
epidemiology!.  Deworming  should be
implemented together with hygiene, sanitation,
nutrition, and health education rather than
interpreted as an isolated nutritional
intervention.

Program effectiveness also depends on
caregiver knowledge, treatment adherence, and
appropriate nonpharmacological prevention.
Indonesian evidence shows that parental
knowledge is related to compliance with
deworming administration’, while systematic
review evidence emphasizes the importance of
environmental and behavioral ~measures
alongside albendazole treatment®.

Objective parasitological confirmation is
important when a study intends to make claims
about active helminth infection or parasite
clearance. A previously published Healthy
Tadulako Journal study demonstrated the use of

stool specimens to identify helminth eggs in
children®. The present study did not include
stool examination; therefore, its findings are
interpreted in terms of recorded deworming
history and nutritional status rather than
confirmed changes in parasite burden.

The working area of Karuwisi Public
Health Center, Panakkukang District, Makassar
City, routinely implements deworming
activities through collaboration between
primary health care services and schools. This
study therefore aimed to describe nutritional
status before and after routine deworming
among children aged 6-12 years at SD Inpres
Karuwisi | and to assess the ordinal
concordance between the two recorded
nutritional status classifications.

Materials and Methods
Study Design

This study used an observational analytic
approach based on two recorded nutritional
status classifications, labelled before and after
routine deworming, among eligible school
children. The analysis was not treated as a cross
sectional comparison between routine and non
routine users because all children included in
the final analysis had routine deworming
history. It was also not interpreted as a
controlled intervention study because no
untreated comparison group was available and
the exact interval and provenance of the earlier
anthropometric record were not sufficiently
documented in the available study records.

Sample

The source population consisted of children
aged 6-12 years attending SD Inpres Karuwisi
I in the working area of Karuwisi Public Health
Center, Panakkukang District, Makassar City.
Participants were selected according to the
eligibility criteria established for the original
field study.
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A total of 76 children were initially
assessed. Nine children who did not routinely
receive deworming medication were excluded
according to the original eligibility criteria,
leaving 67 children for analysis. Inclusion
criteria were age 6-12 years, routine
deworming medication intake twice per year,
and parent or guardian consent. Children with a
history of allergy or adverse reaction to
deworming medication were excluded.
Because all 67 analyzed children were routine
users, routine deworming had no between
person exposure variation and was not modeled
as an independent predictor of nutritional
status. Consequently, the analysis focused on
describing nutritional status and examining
other measured characteristics that showed
variability within the study population..

Data Collection Technique

Data were collected through interviews with
parents or guardians and anthropometric
assessment. Body weight was measured in
kilograms and height in centimeters, and body
mass index was calculated as weight divided by
height squared. The original nutritional
categories were derived from the 2000 CDC
growth referencel®. BMI for age percentiles
were interpreted by sex and age as underweight
below the 5th percentile, normal from the 5th
percentile to below the 85th percentile,
overweight from the 85th percentile to below
the 95th percentile, and obesity at or above the
95th percentile!*. The CDC reference was
retained because it had been used for the
original classification. The WHO 2007 growth
reference is an internationally applicable
alternative for children and adolescents aged 5—
19 years and should be considered in future
prospective work!?,

nutritional status categories before and after
routine deworming, 95% confidence intervals
for proportions were calculated using the
Wilson method. Because the final sample
contained only routine users, no association
estimate comparing routine with non routine
deworming was calculated. Spearman Rho was
retained only to quantify ordinal concordance
between the recorded nutritional status
categories before and after deworming, with
categories ordered by increasing BMI category
as underweight, normal, overweight, and
obesity. The correlation was not used as a test
of treatment effect or categorical change.
Values below 0.001 were reported as p < 0.001.
A marginal homogeneity analysis of individual
category transitions could not be reconstructed
from the aggregated transition information
available for this revision, so before and after
changes are interpreted descriptively.

Ethical Consideration

The study was approved by the Research Ethics
Committee of Universitas Muslim Indonesia.
The ethical approval was valid until July 12,
2025, with reference number 285/A.1/KEP-
UMI/V11/2024. Parent or guardian consent was
obtained according to the procedures of the
original study.

Results

The study was conducted at SD Inpres
Karuwisi | in the working area of Karuwisi
Public Health Center, Panakkukang District,
Makassar City, in 2025. Of 76 children initially
assessed, 9 were excluded because they did not
meet the routine deworming criterion. The final
analysis therefore included 67 children.

Table 1. Sample Characteristics by Age and Sex

Characteristic  Frequency (n) Percentage (%)

q : Age (years)
Data Analysis Technique o 13 194
Categorical data were summarized as 10 22 3238
f . q ¢ For the f 11 22 328
requencies and percentages. For the four e e e
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Characteristic ~ Frequency (n) Percentage (%)
Sex

Male 31 46.3
Female 36 53.7
Total 67 100

Source: Primary Data, 2025

Table 1 shows that most participants were
aged 10 or 11 years, with 22 children in each
age group (32.8%). Thirteen children were
aged 9 years (19.4%) and 10 were aged 12 years
(14.9%). Girls accounted for 36 participants
(53.7%), while boys accounted for 31 (46.3%).

Nutritional Status of Children Before and
After Routine Deworming

Table 2 presents the descriptive
distribution of nutritional status at the two
recorded time points. These percentages
describe the analyzed routine deworming group
and should not be interpreted as a causal
estimate of deworming effectiveness.

Table 2. Nutritional Status Before and After
Routine Deworming

Nutritional Before n (%) After n (%)
Status [95% CI] [95% CI]
Underweight 27 (40.3) 11 (16.4)
[29.4-52.3] [9.4-27.1]

Normal 29 (43.3) 44 (65.7)
[32.1-55.2] [53.7-75.9]

Overweight 4 (6.0) 3(4.5)
[2.3-14.4] [1.5-12.4]

Obesity 7 (10.4) 9 (13.4)
[5.2-20.0] [7.2-23.6]

Total 67 (100) 67 (100)

Source: Primary Data, 2025. Confidence intervals are
Wilson 95% intervals.

Before routine deworming, 29 children
(43.3%; 95% CI 32.1%-55.2%) were classified
as normal, 27 (40.3%; 95% CI 29.4%-52.3%)
as underweight, 7 (10.4%; 95% CI 5.2%—
20.0%) as obese, and 4 (6.0%; 95% CI 2.3%—
14.4%) as overweight.

After routine deworming, 44 children
(65.7%; 95% CI1 53.7%—75.9%) were classified
as normal and 11 (16.4%; 95% CI 9.4%—
27.1%) as underweight. Obesity was recorded
in 9 children (13.4%; 95% CI 7.2%-23.6%)

and overweight in 3 (4.5%; 95% CI 1.5%—
12.4%). The descriptive percentage point
change was +22.4 for normal nutritional status
and —23.9 for underweight.

Table 3. Spearman Rho Correlation Between
Nutritional Status Before and After Routine
Deworming
Variables

Correlation p
Coefficient (p)  value

Nutritional status
before and after routine 0.771 <0.001
deworming

Source: Primary Data, 2025. The correlation represents
ordinal concordance and not the effect of deworming.

The recorded nutritional status categories
before and after routine deworming showed
strong positive ordinal concordance (Spearman
p = 0.771; p < 0.001). This indicates that
children tended to retain a similar relative
position across the ordered BMI categories. It
does not indicate that greater deworming
frequency produced better nutritional status
because all analyzed children had the same
routine deworming eligibility status.

Discussion

Nutritional Status Among School Age
Children in the Karuwisi Public Health
Center Working Area, Panakkukang,
Makassar

The most prominent descriptive finding was the
higher proportion of children classified as
normal at the later record, from 43.3% to
65.7%, together with a lower proportion
classified as underweight, from 40.3% to
16.4%. This pattern is biologically plausible
because intestinal helminths can contribute to
nutritional deficits through several pathways®?,
and Indonesian studies have reported poorer
nutritional status among children with
helminthiasis**. Nevertheless, the present data
do not confirm that helminth infection was
present before deworming or cleared afterward.
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Previous studies provide mixed but
relevant context. A multilevel analysis in
Tanzania reported favorable associations
between deworming and selected child health
outcomes'®. An Indonesian study using
albendazole also  evaluated nutritional
outcomes after deworming'®, and a recent
Makassar study reported differences in
nutritional  status measurements among
children receiving deworming medication®’.
These studies differ in age groups, design,
exposure  measurement, and  outcome
assessment, so they cannot be used to infer a
causal effect in the present sample.

Broader evidence supports a cautious
interpretation. A Cochrane review of public
health deworming programs in endemic
settings found that effects on average growth
and several other outcomes were not
consistently  demonstrated across  study
settings!®. Therefore, the more favorable
nutritional distribution observed in this study
should be described as a temporal pattern
among routine users rather than proof that
deworming caused the change.

Nutritional status in school age children is
multifactorial. Healthy Tadulako Journal
evidence has shown that nutrition knowledge
and food selection behavior can be related to
student nutritional status'®. A narrative review
has also identified multiple child, family,
dietary, and environmental determinants of
nutritional status®®. Diet quality, energy
balance, physical activity, socioeconomic
conditions, growth, and illness could therefore
have contributed to the recorded differences in
this study.

Helminth exposure is similarly influenced
by behavior and environment. Risk factor
research among primary school children
emphasizes hygiene and sanitation related
determinants®®, while another Indonesian study
found associations of helminthiasis with
handwashing,  sanitation,  socioeconomic

factors, nutritional status, and deworming
history??. These factors were not measured
comprehensively in the present study and may
confound any apparent relationship between
deworming history and nutritional status.

The absence of parasitological
confirmation is particularly important. Stool
examination is needed to establish current
infection and can directly identify helminth
eggs in children®. In the same Karuwisi Health
Centre area, local evidence has linked personal
hygiene with soil transmitted helminth
infection®. Because the present study did not
measure stool confirmed infection or parasite
intensity, statements about reduced parasite
burden, eradication, reinfection, or improved
nutrient absorption cannot be attributed to the
observed nutritional pattern.

Health education and program
implementation remain relevant even when
nutritional effects cannot be isolated.
Educational activities can improve awareness
of regular deworming among children and
families?®, while implementation research
highlights the importance of communication,
resources, and health worker commitment in
school deworming programs?*. These program
elements can support appropriate treatment
coverage and complementary  hygiene
practices.

Albendazole is a broad spectrum
anthelmintic commonly used in deworming
programs. Its pharmacological action includes
disruption of parasite microtubule function and
glucose utilization?®,  consistent  with
established anthelmintic pharmacology?®. This
mechanism provides biological plausibility for
reducing susceptible helminth infections, but
parasite clearance and nutrient absorption were
not measured in this study and therefore cannot
serve as demonstrated mediators of the
observed nutritional distribution.

The choice of growth reference also
requires consideration. The original study
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classified nutritional status using the 2000 CDC
BMI for age reference, so the revision retained
those categories for consistency with the
collected data. Because CDC charts are a
reference derived from United States
populations, future studies in Indonesian
children should prospectively prespecify the
reference standard and consider the WHO 2007
growth reference for ages 5-19 years®.
Reclassification of the present aggregated
categories with another standard was not
possible without the original child level
anthropometric values and exact ages at each
measurement.

The study contributes local descriptive
information from a school within the Karuwisi
Public Health Center working area and uses
parent interviews together with anthropometric
assessment. However, interpretation is limited
by the absence of a non routine comparison
group, insufficient documentation of the timing
and provenance of the earlier anthropometric
record, lack of stool examination, and lack of
measurements for diet, socioeconomic status,
sanitation, physical activity, and other
nutritional determinants. No adjusted analysis
could therefore be used to separate the
contribution of these factors.

Accordingly, the principal finding should
be understood as a descriptive difference in
nutritional status distributions over two
recorded time points among children who
routinely received deworming medication. The
data support continued nutritional monitoring
and integrated helminth prevention, but they do
not establish deworming as the sole or direct
cause of the observed distributional change.

Relationship Between Routine Deworming
Medication Intake and Nutritional Status
Among School Age Children in the Karuwisi
Public Health Center Working Area,
Panakkukang, Makassar

The revised analysis reports a Spearman
coefficient of p = 0.771 with p < 0.001 and
restricts its interpretation to  ordinal
concordance between the nutritional status
categories recorded before and after routine
deworming. It cannot be interpreted as a
correlation between deworming routine and
nutritional status because the nine non routine
children were excluded and all 67 analyzed
participants met the same routine deworming
criterion.

The apparent shift toward the normal
category may reflect several concurrent
processes, including usual growth, changes in
food intake, physical activity, intercurrent
illness, socioeconomic conditions,
measurement timing, hygiene, and sanitation.
Prior evidence indicates that nutritional status
and helminth risk are both shaped by multiple
behavioral and environmental factors!®20:21.22
Thus, the descriptive changes should not be
reduced to a single exposure.

Local evidence reinforces the importance
of integrated prevention. In Karuwisi, personal
hygiene is relevant to soil transmitted helminth
infection®, and objective stool examination is
necessary when determining infection status®.
Future studies should combine documented
deworming exposure with stool microscopy or
another validated parasitological method so
that infection status, treatment response, and
nutritional outcomes can be examined
separately.

Routine deworming should therefore be
positioned within a broader school health
strategy that includes appropriate treatment
coverage, caregiver knowledge, health
education, hygiene, sanitation, and nutritional
assessment. Evidence on parental knowledge
and adherence supports caregiver engagement’.
Educational approaches can strengthen
awareness of regular deworming®, while
program implementation evidence highlights
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the importance of communication, resources,
and health worker commitment?*,

The present findings are compatible with
studies that have observed favorable nutritional
or health patterns after deworming®>!%1" put
they must also be considered alongside
evidence showing that population deworming
does not consistently produce measurable
growth benefits in every setting'®. Differences
in baseline infection prevalence, infection
intensity, diet, age, adherence, follow up, and
outcome definitions may explain variation
between studies.

A stronger design would retain a clearly
defined comparison group or prospectively
follow the same children with documented
dates and child level measurements. Repeated
BMI for age values, individual transition data,
parasitological testing, dietary assessment,
socioeconomic indicators, sanitation, and
physical activity would permit an appropriate
paired analysis and multivariable adjustment.
Such data would allow effect estimates with
confidence intervals rather than relying on a
rank correlation.

Overall, the study shows a more favorable
later nutritional status distribution among
children with routine deworming history, while
the strong Spearman coefficient reflects rank
concordance across recorded nutritional
categories. The evidence supports ongoing
integrated school health surveillance but does
not demonstrate that routine deworming alone
caused improvement in nutritional status.

Conclusion

Among 67 children who routinely received
deworming medication twice per year, the
recorded nutritional status distribution was
more favorable at the later assessment: the
proportion classified as normal increased from
43.3% to 65.7%, while underweight decreased
from 40.3% to 16.4%. The before and after
categories showed strong ordinal concordance

(Spearman p = 0.771; p < 0.001). Because all
analyzed children were routine users, this
coefficient is not an estimate of the relationship
between deworming routine and nutritional
status, and the study cannot establish a causal
treatment effect.

Future research should use a prospectively
defined longitudinal or controlled design with
documented measurement timing, child level
transition data, an appropriate growth
reference,  stool  confirmed  helminth
assessment, dietary information,
socioeconomic indicators, sanitation, and
physical activity. Paired analyses and adjusted
effect estimates with confidence intervals are
recommended to  determine  whether
deworming contributes independently to
changes in nutritional status.
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