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ABSTRACT

Introduction: Scabies is a communicable skin disease that frequently affects students in Islamic boarding schools
(pesantren), where communal living conditions may exacerbate disease severity. This study aimed to identify the
determinants associated with increased scabies severity among students in pesantren in Indonesia.

Methods: A cross-sectional study was conducted to identify the determinants of increasing scabies severity among
clinically confirmed cases in Islamic boarding schools, involving 120 students from six schools in Lamongan and Tuban.
Data were collected using a modified and validated questionnaire, and nutritional status was assessed using body mass
index (BMI). The primary outcome variable was scabies severity (ordinal), determined through clinical examination by
trained health workers using standard diagnostic criteria, including pruritic papules or burrows in typical locations,
nocturnal itching, and a history of similar symptoms among close contacts. All participants were clinically diagnosed
with scabies. Severity was categorized as mild, moderate, or severe based on the number of lesions and clinical
manifestations. All instruments underwent content validity and reliability testing (Cronbach’s alpha > 0.70), and
ordinal logistic regression (proportional odds model) was applied to identify predictors of increasing scabies severity (p
< 0.05) using SPSS version 25.

Results: Frequent sharing of personal items was the strongest predictor of greater severity. Students who sometimes
shared items had odds ratio (OR) of 3.01 (95% confidence interval [CI]: 1.45-6.60; p = 0.003), while frequent sharing
increased the odds to 9.06-fold (95% CI: 3.00-27.40; p < 0.001). Good personal hygiene markedly reduced severity (OR
= 0.04; 95% CI: 0.01-0.25; p = 0.002). Adequate residential density and longer duration of stay were also protective
factors. Nutritional status and general knowledge were not consistently associated with severity.

Conclusions: Scabies severity in pesantren is primarily driven by modifiable behavioral and environmental factors.
Reducing shared-use practices and strengthening hygiene interventions may substantially mitigate disease severity in
communal boarding school settings.

Keywords: behavioral determinants, islamic boarding schools, hygiene behavior, residential density, scabies severity

Introduction interaction but also increases the risk of communicable

Islamic boarding schools (pesantren) are among the diseases if personal and environmental hygiene are not

oldest Islamic educational institutions in Indonesia,
providing religious instruction while accommodating
students in dormitories or cottages within the school
complex. Living in a communal environment, separated
from the general community, creates close social

© 2026 Jurnal Ners. This is an open-access article distributed under the terms of the (reative
Ev Commons Attribution 4.0 International License (hilps://crealivec worg/licenses/by X

maintained (Hidayat et al., 2022). Previous studies have
reported that crowded living conditions in pesantren can
contribute to the spread of various infectious diseases,
such as scabies, diarrhea, typhoid, dengue fever,
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tuberculosis, and skin disorders (Jira, Matlhaba and
Mphuthi, 2023).

Scabies, caused by Sarcoptes scabiei, is a neglected
tropical disease (NTD) targeted for eradication by the
World Health Organization (WHO) in its 2021-2030
program. Globally, there are an estimated 200 million
cases, with Indonesia bearing one of the highest burdens
(Joseph et al., 2024). The Indonesian Ministry of Health
reports a prevalence of 5.60%-12.95%, ranking third
among dermatological conditions (Rahman et al., 2024).
In pesantren, scabies transmission is facilitated by high
occupancy density, direct skin contact, and poor hygiene
practices, such as infrequent bathing, sharing personal
items, and inadequate laundering of clothes and bedding
(Awisarita et al., 2025). The disease can cause persistent
itching, skin lesions, and secondary bacterial infections,
affecting students’ comfort, social interaction, and
learning activities.

Several factors influence scabies severity in pesantren,
including environmental conditions (temperature and
humidity), socioeconomic status, and personal hygiene
habits. Studies have shown that new students, often
unaccustomed to the pesantren environment, are
particularly vulnerable to scabies due to limited
knowledge of prevention and adaptation challenges
(Mariani et al., 2021). Although scabies is not life-
threatening, chronic untreated cases can lead to
complications and sustained community transmission
(Asih and Setianto, 2022). These findings highlight the
importance of education and health promotion to
improve hygiene practices among students and reduce
overcrowding in dormitories (Suparto et al, 2021).
Existing literature often broadly discusses scabies
without evaluating targeted preventive strategies
tailored to religious boarding school environments. This
gap is important because pesantren have unique
communal living arrangements, cultural norms, and
hygiene-related behaviors that may influence
transmission dynamics differently from other settings.
Overcrowding, shared personal items, and inadequate
hygiene facilities commonly reported in pesantren further
increase the risk of scabies transmission (Fauzah &
Suparmi, 2023; Puspita et al., 2021). Therefore, effective
control of scabies in pesantren requires context-specific
interventions integrating behavioral modification,
improved environmental sanitation, and institutional
health policies aimed at reducing recurrent outbreaks
(Asih & Setianto, 2022; Suparto et al., 2021). This study
aimed to identify the determinants associated with

increasing scabies severity among students in Indonesian
Islamic boarding schools.

Materials and Methods

Study design

This study used a quantitative cross-sectional design
to identify determinants associated with scabies severity
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(mild, moderate, and severe) among boarding school
students in Lamongan and Tuban. The study was
conducted from June to August 2022, with data collection
taking place over approximately four weeks at each
institution. The selected schools were medium-sized
pesantren accommodating 150-300 students, with
dormitory settings characterized by shared sleeping
quarters, communal bathing areas, and limited
ventilation. The sanitation infrastructure typically
consisted of shared bathrooms, basic waste disposal
systems, and routine but non-standardized cleaning
practices. Most dormitories had dense occupancy, with
8-15 students per room, and students commonly used
shared facilities for daily activities. These characteristics
are representative of many traditional pesantren in
Indonesia, thereby enhancing the relevance and
generalizability of the study findings.

Sampling and sample

The study population comprised all students residing
in the selected boarding schools. This study involved 120
students from Islamic boarding schools in Tuban and
Lamongan. Participants were recruited through
coordination with school administrators, who informed
students about the study and invited them to participate
voluntarily. Participation was not compulsory, and
students were included only after providing written
informed consent and parental/guardian consent for
minors. External validity may be limited because of the
purposive selection of high-risk schools.

Boarding schools were selected using purposive
sampling based on criteria such as a history of recurrent
scabies cases and the willingness of the school to
collaborate. From each school, 20 students were
recruited, resulting in six schools contributing to a total
sample of 120 participants. No dropouts were recorded
during data collection, and all students who were invited
agreed to participate, resulting in a 100% response rate.

The sample size was determined based on cross-
sectional estimation principles and feasibility
considerations from previous literature, a confidence
level of 95%, and an allowable error of 10%, resulting in a
minimum required sample of 120 students. A simple
random sampling technique was applied within each
school using student lists provided by administrators to
reduce selection bias and ensure representativeness.

Variable and measurement

The dependent variable, scabies severity, was
categorized as mild, moderate, or severe in clinically
confirmed scabies cases. The independent variables
included personal hygiene behavior, habitual sharing of
personal items, residential density, duration of stay,
nutritional status, and knowledge regarding scabies.
These variables were selected based on theoretical
frameworks that emphasize host susceptibility, hygiene



behavior, and environmental determinants in the
transmission of communicable diseases.

Data were collected using a modified questionnaire
adapted from previously published instruments on
hygiene behavior, knowledge, and sharing practices.
Modifications were made to adjust the wording to the
comprehension level of adolescents, incorporate
pesantren specific behaviors (e.g., sharing prayer
garments, sarongs, bedding, and towels), and align
response options with local daily routines. The
questionnaire was translated into Bahasa Indonesia
using forward-backward translation and reviewed by
two public health experts and one dermatologist for
cultural and contextual suitability. A pilot test was
conducted on 20 students from a boarding school not
included in the main sample to assess clarity and
feasibility; ambiguous items were revised accordingly.

Content validity was evaluated by three experts using
arelevance assessment, and all items were retained after
minor wording adjustments. Reliability testing
demonstrated acceptable internal consistency, with
Cronbach’s alpha values of 0.81 for personal hygiene
behavior, 0.78 for sharing personal items behavior, and
0.74 for knowledge about scabies (all = 0.70). Nutritional
status was measured objectively using body mass index
(BMI), calculated from standardized weight and height
measurements, and occupancy density was assessed
through direct observation of room size, number of
occupants, and ventilation conditions.

Scabies Diagnosis

Scabies was assessed through clinical examinations
by licensed health workers. The diagnosis was made
following the standard clinical criteria, including the
presence of pruritic papules or burrows, lesions on typical
body sites (finger webs, wrists, and abdomen), nocturnal
itching, and a family or roommate history of similar
symptoms.

Scabies severity was classified into three categories:
mild (=2 lesions, mild pruritus, no secondary infection),
moderate (3-5 lesions, moderate pruritus, possible
excoriation), and severe (>5 lesions or crusted scabies,
severe itching, with or without secondary infection). Data
were recorded as ordinal variables (1-3).

Personal Hygiene Assessment

Personal hygiene behavior was measured using a
validated questionnaire adapted from Delea et al. (2020).
Instrument details: Number of items: 12; domains:
bathing frequency, handwashing, clothing hygiene, nail
hygiene, bedding hygiene; scoring method: 1 = poor, 2 =
moderate, 3 = good; higher scores indicate better hygiene.

Knowledge About Scabies

Knowledge regarding scabies was assessed using a
structured questionnaire adapted from Ramadhini et al.
(2021), consisting of ten multiple-choice items covering
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the cause of the disease, signs and symptoms,
transmission routes, prevention, and treatment. Each
correct answer was scored 1 and incorrect answer 0, with
total scores categorized into poor, adequate, and good
knowledge levels.

Duration of Stay

The duration of stay was self-reported by students
and categorized as <1 year, 1-2 years, and >2 years. The
choice of categories followed previous studies (Yulfi etal.,
2022) that link longer durations with increased exposure
risk.

Nutritional Status

Nutritional status was assessed using body mass
index (BMI), which was calculated from direct
measurements of body weight and height using
standardized anthropometric procedures. BMI values
were classified according to the World Health
Organization Asia-Pacific criteria as underweight (<18.5
kg/m2), normal weight (18.5-22.9 kg/m?2), overweight
(23.0-24.9 kg/m?), and obese (=25.0 kg/m?) (WHO
Expert Consultation, 2004).

Residential Density

Residential density was assessed using an observation
checklist and a structured questionnaire adapted from
Fauzah and Suparmi (2023). The assessment focused on
the physical characteristics of student living spaces,
including room size, number of occupants per room,
ventilation, and sleeping arrangement. Room size was
measured in square meters and divided by the number of
occupants to calculate the living space per student.
Ventilation was evaluated based on the presence and
adequacy of windows or air openings, whereas sleeping
arrangements were observed to determine whether
students slept individually or shared sleeping spaces and
bedding.

Based on these parameters, occupancy density was
categorized into three levels. Crowded density was
defined as living space of < 4 m2/student, accompanied by
overcrowded sleeping arrangements and inadequate
ventilation. Adequate density referred to living space
ranging from 4 to < 8 m?2/student, with acceptable
ventilation and shared sleeping arrangements that did
not result in direct overcrowding. Spacious density was
defined as living space of = 8 m2/student, supported by
sufficient ventilation and individual or well-organized
sleeping arrangements that allowed adequate personal
space. This classification was based on national housing
health standards and previous literature addressing
residential density in communal living environments.

Habitual Sharing of Personal Items

This variable was measured using a six-item
questionnaire adapted from Yulfi et al. (2022).
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Scoring system: 1 = never/rarely, 2 = sometimes, and 3
= often.

Higher scores reflect greater sharing behavior, which
increases scabies transmission risk.

Analysis

Data were processed through editing, coding, entry,
and cleaning. Univariate analysis described respondent
characteristics and severity distribution. Bivariate
analysis examined the associations between independent
variables and scabies severity. Because the outcome
variable was ordinal (mild, moderate, and severe),
ordinallogistic regression (proportional odds model) was
applied to identify predictors of increasing scabies
severity (p < 0.05). All analyses were conducted using
SPSS version 25.

Ethic

This study was conducted in accordance with the
ethical principles outlined in the Declaration of Helsinki.
Ethical approval was obtained from the Institutional
Ethics Committee prior to data collection. Permission to
conduct the study was also obtained from the
management of each Islamic boarding school.

Table 1. Characteristics data of participants (n=120)

Given that the participants were underage students, a
two-stage consent process was implemented. Written
informed consent was obtained from parents or legal
guardians after providing them with detailed
information regarding the study objectives, procedures,
potential risks, and benefits. In addition, verbal assent
was obtained from the students themselves prior to
participation. Students were informed that their
participation was entirely voluntary and that they had
the right to refuse or withdraw from the study at any time
without any academic or personal consequences.

To ensure confidentiality, participants were assigned
unique identification codes, and no personally
identifiable information was recorded in the dataset. All
data were stored securely and were accessible only to the
research team. Clinical examinations were conducted in
a private setting to maintain the dignity and comfort of
the participants. The study posed minimal risk to
participants, and any students identified with suspected
scabies were referred to local health services for further
management. No financial incentives were provided for
participation. Ethical clearance was obtained from the
Health Research Ethics Commission of the Institute of
Health Sciences Nahdlatul Ulama Tuban (No. 0257/LEPK.

Characteristics n %

Age

11 years old 8 6.8

12 years old 33 273

13 years old 44 36.4

14 years old 30 25

15 years old 5 4.5
Gender

Male 60 50

Female 60 50
Nutritional Status

Underweight 16 13.3

Normal 71 59.2

Overweight/ Obese 33 27.5
Personal Hygiene Behavior

Poor 87 72.5

Moderate 24 20

Good 9 7.5
Residential Density

Crowded 63 52.5

Adequate 51 42.5

Spacious 6 5
Duration of stay

<1 year 97 80.8

1-2 years 21 17.5

>2 years 2 1.7
Knowledge

Poor 84 70

Adequate 22 18.3

Good 14 11.7
Habitual Sharing of Personal Items

Never 27 22.5

Sometimes 59 49.2

Often 34 28.3
Scabies severity distribution

Mild 54 45

Moderate 45 37.5

Severe 21 17.5
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Table 2. Distribution of scabies severity according to demographic characteristics (n = 120)

scabies severity Total
Variable Mild Moderate Severe P
n % n % n % n %
Age
11 years old 5 42 2 1.7 1 0.8 8 6.7 0.051
12 years old 8 6.7 19 15.8 6 5 33 275
13 years old 28 233 9 7.5 7 5.8 44 36.7
14 years old 11 9.2 13 10.8 6 5 30 25
15 years old 1.7 2 1.7 1 0.8 5 4.2
Gender
Male 32 26.7 17 14.2 11 9.2 60 50 0.099
Female 22 18.3 28 23.3 10 8.3 60 50
Table 3. Ordinal logistic regression for factors associated with increasing scabies severity (n = 120)
Predictor Category / unit OR (95% CI) P-Value
Habitual Sharing of Personal Items Sometimes vs Never 3.01 (1.45-6.60) 0.003
Often vs Never 9.06 (3.00-27.40) <0.001
Personal Hygiene Behavior Moderate vs Poor 0.30 (0.16-0.80) 0.025
Good vs Poor 0.04 (0.01-0.25) 0.002
Residential Density Adequate vs Crowded 0.42 (0.20-0.93) 0.030
Spacious vs Crowded 0.15 (0.03-0.72) 0.005
Duration of Stay 1-2 years vs < | year 0.45 (0.22-0.93) 0.031
>2 years vs < 1 year 0.16 (0.02-1.20) 0.074
Nutritional Status Underweight vs Normal 2.20 (0.94-4.90) 0.073
Overweight/obese vs Normal 1.20 (0.62-2.33) 0.600
Knowledge Adequate vs Poor 0.90 (0.40-2.00) 0.790
Good vs Poor 0.35(0.12-0.99) 0.048

IIKNU/VIII/2022). Written consent was obtained from
participants, and it was entirely voluntary. All data were
collected in writing and kept confidential.

Results

Data on respondent characteristics included age, sex,
nutritional status, personal hygiene behavior, residential
density, duration of stay, knowledge, habitual sharing of
personal items, and scabies severity distribution. All
categorical variables were classified according to the
criteria listed in Table 1. All data were obtained from
questionnaires completed by the respondents.

Based on Table 1, this study involved 120 participants.
The age distribution of the respondents was dominated
by 13-year-old students (36.4%). The sex proportion was
equal, with 50% male and 50% female. Most respondents
had normal nutritional status (59.2%), poor personal
hygiene behavior (72.5%), and crowded residential
density (52.5%). The majority of respondents had poor
knowledge about scabies (70.0%) and had lived in a
dormitory for less than 1 year (80.8%). Scabies severity
was classified as mild (45%), moderate (37.5%), and
severe (17.5%).

As shown in Table 2, there was no statistically
significant association between age (p = 0.051) or sex (p =
0.099) and scabies severity. The distribution of severity
across age groups showed that mild, moderate, and
severe cases were found in all age categories without a
clear concentration in a specific group. Similarly, the
distribution between men and women was relatively
comparable across severity levels. These findings indicate
that demographic characteristics were not significantly
related to increased scabies severity in this population.

Based on Table 3, habitual sharing of personal items
was the strongest risk-increasing factor for greater
scabies severity. Compared with students who never
shared, those who sometimes shared had higher
cumulative odds of being in a more severe category (OR =
3.01; 95% CI: 1.45-6.60; p = 0.003), and those who often
shared had markedly higher odds (OR = 9.06; 95% CI:
3.00-27.40; p < 0.001). Better personal hygiene showed a
protective association: moderate hygiene (vs. poor) was
associated with lower odds of greater severity (OR = 0.30;
95% CI: 0.16—0.80; p = 0.025), with an even stronger
protective effect for good hygiene (OR = 0.04; 95% CI:
0.01-0.25; p = 0.002). Less crowded living conditions
were also protective, with adequate (OR = 0.42; 95% CI:
0.20-0.93; p = 0.030) and spacious density (OR = 0.15;
95% CI: 0.03-0.72; p = 0.005) showing lower odds of
greater severity than crowded conditions. A longer
duration of stay showed reduced odds for 1-2 years (OR =
0.45;95% CI: 0.22—-0.93; p = 0.031), whereas >2 years was
not statistically significant (p = 0.074). Nutritional status
was not significantly associated with severity, and
knowledge showed a mixed pattern: adequate knowledge
was not associated with severity (p = 0.790), while good
knowledge demonstrated a modest protective
association (OR = 0.35; 95% CI: 0.12-0.99; p = 0.048).

Discussions
Scabies in Pesantren

Scabies remains a significant health concern in
Islamic boarding schools, with most identified cases
presenting with mild-to-moderate severity. Because this
study focused exclusively on clinically confirmed cases,
the findings reflect the determinants of severity rather
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than disease occurrence. The communal living
environment in pesantren facilitates close contact and
repeated exposure, which may exacerbate clinical
manifestations. The presence of moderate- and severe-
cases suggests the importance of routine health
monitoring, adequate sanitation facilities, and
continuous health education in boarding school
environments. These findings highlight the relevance of
early detection and preventive measures, particularly in
high-density dormitory settings.

Habitual Sharing of Personal Items

Sharing personal items was the strongest predictor of
increasing scabies severity, consistent with the findings
of Palanivel et al. (2021) and Majeed et al. (2023). Towels,
clothing, bedding, and prayer garments can act as
fomites, especially when stored or used in humid
conditions that support mite survival. Although this
behavior is culturally common in pesantren, it likely
facilitates repeated exposure and re-infestation, leading
to more severe clinical manifestations. These findings
suggest that preventive strategies should not only focus
on improving knowledge but also address daily habits
and shared-use practices within the boarding school
environment.

Personal Hygiene Behavior

Poor personal hygiene was significantly associated
with higher scabies severity, consistent with studies
reporting that limited bathing, irregular washing of
clothing, and inadequate bedding hygiene contribute to
persistent infestations (Navylasari et al., 2022; Lagana et
al,, 2024). These findings suggest that inadequate
hygiene practices may facilitate ongoing exposure and
worsen clinical manifestations. Strengthening access to
clean water, providing clear hygiene guidelines, and
implementing routine supervision may support
improved hygiene practices in boarding school settings.

Residential Density

Higher residential density was associated with
greater scabies severity, supporting previous evidence
(Fauzah & Suparmi, 2023). Although density itself does
not directly cause infestation, crowded living conditions
may increase the frequency and duration of close contact,
facilitating repeated exposure and more severe clinical
manifestations. These findings suggest that improving
space allocation and ventilation may support preventive
efforts in boarding school environments.

Duration of Stay in Pesantren

Contrary to some studies (Ararsa et al., 2023), a
shorter duration of stay was associated with higher
scabies severity. This finding may reflect limited
adaptation to hygiene routines or insufficient awareness
among newly admitted students. In contrast, students
who had lived longer in the dormitory may have
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developed better preventive habits or received previous
treatment, resulting in milder clinical manifestations.
These findings suggest the importance of early
orientation and health education for new students in
boarding school environments.

Nutrition Status

Nutritional status was not significantly associated
with scabies severity in this study, although underweight
students showed a non-significant trend toward higher
severity. However, the presence of cases among students
with normal nutritional status indicates that
environmental and behavioral factors may play a greater
role in densely populated settings. Variations across
studies, including reports of higher severity among obese
individuals (Sanei-Dehkordi et al., 2021), suggest that the
influence of nutritional status is complex and may
interact with hygiene practices and living conditions.

Integrated Interpretation

Taken together, these findings suggest that scabies
severity in pesantren is influenced by multiple interacting
behavioral, environmental, and individual factors. The
consistent influence of sharing personal items and poor
personal hygiene indicates that daily practices within
communal living settings play an important role in the
degree of clinical manifestation. Environmental
conditions, such as dormitory crowding and sanitation,
may also contribute to repeated exposure and worsening
symptoms. These findings support the relevance of
integrated and context-specific preventive approaches in
communal living environments.

Level of Knowledge

The association between knowledge and scabies
severity was inconsistent. Although students with good
knowledge demonstrated significantly lower odds of
greater severity than those with poor knowledge,
adequate knowledge was not significantly associated
with severity. This pattern suggests that knowledge does
not operate in a strictly linear manner. According to
behavioral theory, knowledge alone is often insufficient
to produce sustained health behavior change without
reinforcement and environmental support (Notoatmodjo
et al., 2021). Similarly, previous studies in school-based
settings have shown that moderate levels of knowledge
do not necessarily translate into improved hygiene
practices unless accompanied by structural and social
support (Ramadhini et al., 2021; Suparto et al.,, 2021).
These findings indicate that substantial knowledge,
together with consistent behavioral application, may be
required to meaningfully reduce scabies severity in
communal boarding environments.

This study has several limitations. The cross-sectional
design prevents the establishment of causal relationships
between the examined factors and scabies severity.
Several independent variables were collected through



self-report questionnaires, which may have introduced
recall or social desirability bias. In addition, the study was
conducted in only two regions, limiting the
generalizability of the results to other Islamic boarding
schools with different characteristics. Despite these
limitations, this study provides useful evidence regarding
behavioral and environmental factors associated with
scabies in pesantren settings.

Conclusion

This study demonstrates that scabies severity among
students in Islamic boarding schools is primarily
influenced by modifiable behavioral and environmental
factors. Frequent sharing of personal items was the
strongest determinant of increasing severity, showing a
clear dose—response relationship. Poor personal hygiene
behavior and crowded residential density were also
significantly associated with greater clinical severity,
whereas a duration of stay of one to two years appeared
protective. In contrast, nutritional status and general
knowledge were not consistently associated with
severity.

These findings suggest that interventions focusing on
reducing shared-use practices, strengthening hygiene
reinforcement, and improving dormitory living
conditions may substantially mitigate scabies severity in
communal boarding school settings. Targeted behavioral
and environmental strategies should be prioritized to
reduce the disease burden and prevent persistent re-
infestation.
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