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Abstract

Background

The primary objective of this study was to determine the effect of a training intervention in
overall improvement in students’ (santris) knowledge, behavior, and outcome.

Methods

A mixed-methods exploratory sequential design was applied. First, qualitative data were col-
lected from three focus group discussions with 20 supervisors and one in-depth interview
with school principal to explore current hygiene practices. The information was then used to
develop training intervention using either video, poster, and leaflet. To measure the effect, a
stepped wedge cluster design with pre- and post-test analyses was conducted. A total of
452 junior high school santris in one Islamic boarding school were non-randomly allocated
to either three intervention groups. Outcome measures were knowledge, personal behavior,
and room hygiene. Codes and categories were produced in the qualitative analysis, while
paired t-tests and Wilcoxon rank tests test were used in the quantitative analysis.

Results

The qualitative study identified poor practices on personal and room hygiene among the
santris and proposed a training intervention. Overall, there was a significant increase in
knowledge and personal behavior after the intervention (7.22 + 1.34 pre-intervention to 7.70
1 0.74 post-intervention and 9.75 + 2.98 pre-intervention to 12.16 + 2.12 post-intervention,
respectively, p < 0.001). Room hygiene was significantly improved among boys and those
who received leaflets.
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Conclusion

Having developed a specific training materials, school-based hygiene training intervention
improved knowledge and personal behavior. Its effect on room hygiene particularly for
female santris needs further strengthening of the intervention in this Islamic boarding school
setting.

Introduction

Hygiene is a basic need of every human being. Despite great achievements during the millen-
nium development goals (MDGs) era, more efforts must be undertaken and sustained to
improve hygiene practices. Water, sanitation, and hygiene are still considered important prior-
ities globally, and these basic human needs are clearly stated in one of the targets of the sustain-
able development goals (SDGs). Goal 6 articulates the aims of achieving access to adequate
and equitable sanitation and hygiene for all and putting an end to open defecation, paying spe-
cial attention to the needs of women, girls, and those in vulnerable situations. Further, poor
sanitation and hygiene has significant impacts not only on health but also on safety, well-
being, and the educational prospects of women [1].

Despite substantial recent progress in access to a clean water supply and sanitation services
in Indonesia, MDGs targets have not been achieved. Indonesian Basic Health Research 2015
survey stated that only 66.8% had access to clean water and only 58.9% had access to basic san-
itation (compared to 68.9% and 62.4%, respectively) [2, 3]. Furthermore, several groups need
special attention regarding hygiene and sanitation, such as people in rural areas [3], those with
special needs [4], and those in specific congregate communities, including orphanages and
boarding schools.

Indonesia is a Muslim majority country; therefore, Islamic Boarding Schools play an impor-
tant role in the educational system. Schools vary in terms of curriculum and facilities [5]. Most
students (santris) who live in these boarding schools intend to learn about their religion in a
more intensive atmosphere while also pursuing general education. Santris commonly attend
boarding schools starting in elementary school.

Islam strongly emphasizes hygiene, and it is stated that cleanliness is half of the faith.
Despite efforts to maintain hygiene and sanitation in boarding school settings, many chal-
lenges remain. Based on the preliminary study that was conducted by first author in January
2016 at Mawar Islamic Boarding School [6], we found that hygiene facilities and personal
hygiene were generally poor, such as shown by poor garbage system, santri’s behavior of rarely
changed their clothes and eat by hand without washing hands, and so forth. With 10-12 stu-
dents in one room, low awareness about maintaining room hygiene was also reported, particu-
larly in the girls’ room who have much more stuff. The problem persists and the school’s
efforts to overcome this problem has so far been unsuccessful. In a 2014-2015 Mawar Islamic
Boarding School health report [6], 70% of santris in a boarding school were diagnosed with
infectious diseases, predominantly respiratory and skin infections. Low awareness about main-
taining personal and room hygiene was also reported. Factors that influence adolescent behav-
ior are role models, teachers, supervisors, and peer relationships [7-9]. Many studies on the
negative health impacts of poor hygiene and sanitation have been conducted. The effects of
these behaviors include a high risk of infections, including scabies [10-13] and genital infec-
tion [14].
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This mixed-methods study describes the impact of efforts to improve hygiene practices
among santris in an Islamic boarding school in Yogyakarta, Indonesia using a three-phase
exploratory sequential study design. The purpose of the study was to measure the effect of dif-
ferent interventions on improving hygiene practices among Islamic boarding school students
(santris). Our specific objectives were to:

1. Explore santris’ personal and room hygiene bevhaiors as well as supervisors’ perceptions
and proposed solutions to improve hygiene practices;

2. Develop health educational interventions to improve knowledge and behavior on hygiene
practices;

3. Describe the santris’ reactions toward the interventions; and

4. Measure the differences in knowledge, behavior and outcome before and after the interven-
tions among different interventions and according to gender.

Materials and methods
Study site

This study was conducted in one of the biggest modern Islamic boarding schools located in
Yogyakarta Special Province, Indonesia, which serves approximately 3,500 santris from the
kindergarten to the undergraduate level. The majority of santris (roughly 1,500) are in junior
high school. The boarding school occupies a 2,000 m* area and includes three building blocks
with 115 rooms for female santris and three blocks with 90 rooms for males. The rooms are
approximately 18 m* and accommodate 12 children. The rooms are equipped with a bunk bed
and small wardrobes. Each block also includes two to three rooms for supervisors. Every
supervisor is responsible for attending to three or four santri rooms. This study was conducted
in July 2016 until September 2016.

Study design

This research used a mixed-method study in order to ensure an appropriate design is used in
this congregate setting, followed by measuring the effect of intervention. Applying a three-
phase exploratory sequential mixed-methods [15], a qualitative study was first understaken to
explore perceptions and current hygiene practices among the supervisors and to identify the
potential interventions. Based on qualitative findings, the interventions were developed imple-
mented in the following quantitative study. A quasi-experimental study was then conducted in
quantitative phase, applying the stepped wedge cluster pre-post design. The cluster was defined
as a block of adjacent rooms. The number of rooms per cluster was 8 rooms for girls and 6-7
rooms for boys. Total rooms number in our intervention was 24 girls room and 20 boys room.
One room was occupied by 10-12 santris. This design was selected to implement a step-by-
step intervention for the entire sample due to limitations in conducting the intervention all at
once. First, all study participants were considered to be in the control group, and then the
intervention was applied in a stepwise fashion until all participants had received it [16]. The
participants were junior high school santris currently enrolled in the program. The subjects
were nonrandomly assigned to one of three different interventions (video, poster, or leaflets).

Data collection and analysis

Qualitative study. The participants in the qualitative study were twenty santri supervisors
and one school principal. Data were collected through three focus group discussions (FGDs)
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with two groups of female supervisors and one group of male supervisors, as well as an in-
depth interview with the school principal. In this boarding school, supervisor is a senior stu-
dent chosen by the school to take the role of supervisor. This designated santri supervisors
(male and female) have at least completed senior high school from this school and they are
chosen based their high performance for the standard on religious practice and competence.
Once they become supervisors, they have to live in the boarding school and are responsible to
take care of 30-50 santris’, teach the Qur’an while undertaking their own activity, such as
working as school staff or studying at university level.

The FGDs covered the following topics: current problems and expectations, approaches
and efforts made, and problems in implementation and its effectiveness. The in-depth inter-
view explored existing school hygiene regulations with the goal of data triangulation. The
interview and FGDs were between 32 and 53 minutes long, and audio recorded. Transcripts
were produced and returned to the participants prior to data analysis as effort of trustworthi-
ness. No further comments were provided by the interviewee or FGD participants following
data transcription.

Transcripts were analyzed using OpenCode 4.02 software, and code categories were gener-
ated by one coder (VW). The second and third authors (YSP and AU) analyzed one transcript
each, and different codes were discussed to obtain consensus. After identifying the codes, we
grouped similar codes into categories and core themes were described [12]. The categories
were then discussed and agreed upon among all authors.

Quantitative study. All new students at the junior high school level were recruited as partic-
ipants, resulting in a total of 452 santris (Fig 1). Participants were nonrandomly allocated to the
intervention due to boarding school conditions. The intervention was conducted at the cluster
level, that consists of block of adjacent rooms, separated for female and male students. Students
living in a given cluster were allocated in a non-randomized fashion into the groups of interven-
tion. The A to H girls room and A to F boys room received the video intervention, the I to P girls
room and G to M boys room received the poster intervention, and the Q to X girls room and N
to T boys room were allocated for the leaflet intervention. All rooms were located in the first
floor. Girls and boys are located in a separate building and their activities are also separate.

Knowledge was measured before the start of the training intervention and one-week post
intervention, while personal and room hygiene was measured by supervisors using question-
naires. Assessments of the santris’ personal and room hygiene practices were carried out by
supervisors prior to the training intervention and continued on a weekly basis until one
month after the last intervention (week 8).

Four instruments were designed following the Kirkpatrick training evaluation method [17].
First, the reaction to the training was measured using a Likert scale ranging from 1 to 5, with 5
being the best value. The questionnaire consisted of five questions about the students’ perspec-
tives about the training, adapted from Khasawneh and Al-Zawahreh [18]. The answers to
other questions assessing knowledge, behavior, and study outcomes were dichotomous (yes/
no). The knowledge questions consisted of eight items from Patrick [19] and Miko et al. [20].
The items reflected basic knowledge on personal and room hygiene. Assessment of behavior
was based on a sixteen item index of daily hygienic practices adapted from Saffari et al. [21].
Finally, the outcome of room hygiene was measured using a ten item index based on the san-
tri’s room characteristics.

Data analysis was conducted using Stata 12 software. The analysis was carried out for each
four variables (reaction evaluation, knowledge, behavior, and outcome), following the four lev-
els in the Kirkpatrick’s training evaluation method [17]. The first level of evaluation was to
assess reactions using a Likert scale. The data were presented in a two-by-two table for each
indicator and described descriptively using means and standard deviations. The second level
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Assessed for eligibility (n = 512)
[ Enrollment ] e Girls 288
e Boys224

Declined to participate (n = 56)
e Girls 30
e Boys 26

Participate (n = 456)
e Girls 258
e Boys 198

v

l Allocation ] l

J

e

Girls group intervention (n = 258) Boys group intervention (n = 198)
*  Video intervention (n = 85) e Video intervention (n = 60)

*  Poster intervention (n =92) e  Poster intervention (n = 76)

*  Leaflet intervention (n = 81) e Leaflet intervention (n = 62)

[ Follow-Up ]

L J
Lost to follow-up (n = 0) Lost to follow-up, not filling
Discontinued intervention (n = 0) pretest/posttest (n = 4)
e group video 3 and group poster 1

[ Analysis } X
Analysed (n =258) Analysed (n =194)
e  Video intervention (n = 85) e Video intervention (n = 57)
e Poster intervention (n = 92) e Poster intervention (n = 75)
e Lecaflet intervention (n = 81) e [eaflet intervention (n = 62)

Fig 1. CONSORT diagram participant allocation.
https://doi.org/10.1371/journal.pone.0233267.9001

of evaluation was to assess knowledge, using paired t-tests to calculate the mean differences
between pre- and post-training intervention within the group. Differences between gender
were tested using an independent t-test, while differences between the three interventions
(video, poster, and leaflet) were tested using one-way ANOVA, continued by Bonferroni post
hoc analysis. The third level of evaluation focused on individual behavior, i.e. assessing differ-
ences in personal hygiene over the course of the intervention, which was tested using a paired
t-test. Gender differences were tested using an independent t-test and similar to the second
level of evaluation, differences in hygiene between the three interventions were assessed by
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applying a one-way ANOVA, continued by Bonferroni post hoc analysis. Finally, the fourth
level was evaluated by examining room hygiene as the effect. For the analysis on room hygiene
(outcome), it did not meet the criteria for the parametric test because the number of rooms
did not meet the requirement of sample size for a parametric test and the data was not nor-
mally distributed, therefore nonparametric test was used. Wilcoxon signed-rank tests were
used to calculate the mean differences in room hygiene before and after the training, and a
Kruskal-Wallis test was used to assess differences between interventions.

Training intervention

A hygiene training intervention was developed to improve both the personal and room
hygiene of the santris. Training was delivered to santris by the supervisors, and training for the
trainers was conducted by the first author. The duration of the training was approximately 4
hours, and the training for the trainers was 8 hours. The training materials taught supervisors
how to assess personal hygiene and room hygiene, deliver the training intervention using the
materials provided (video, poster, and leaflets), and maintain personal and room hygiene, and
they led santris in a discussion about the importance of personal and room hygiene.

For each mode of intervention, a presentation by the supervisor was given prior to using the
video, poster, and/or leaflet, and ended with a discussion. Santris in this Islamic boarding school
are still teenagers (11-13 years). At that age, interventions need to be 3S (simple, scalable, and
sustainable) [22]. The sequence of the intervention was not randomized, i.e., a video was shown
for the first cluster, followed by poster for the second cluster, and leaflets for individual santris
in the last cluster. The order of intervention methods was designed to reduce the likelihood of
introducing bias among subsequent clusters that used different intervention methods. The time
interval between clusters was one week. At the end of each training method, all santris were
asked to clean their room. The duration of the training ranged between 180 and 240 minutes.
The content of the intervention was similar, covering hygiene principles from the Islamic per-
spective (e.g., level of purification, type of najis and how to purify it), hygiene with the goal of
disease prevention, personal hygiene, and room hygiene. The personal hygiene materials
emphasized head-to-toe daily personal hygiene, such as taking a bath, brushing the teeth, wash-
ing the hands, changing underwear, and using clean clothes. Room hygiene materials contained
ways to maintain room cleanliness, including cleaning the floor, making the bed, and tidying
rubbish from the area. In total, the intervention was eight weeks long (Fig 2).

Ethics approval and consent to participate

Ethical approval for this study was obtained from the Medical and Health Research Ethics
Committee (MHREC), Faculty of Medicine, Public Health and Nursing, Universitas Gadjah
Mada (Ref: KE/FK/725/EC/2016). Informed consent was received from both parents and the
santris in the boarding school.

Results

Qualitative

The FGD participants’ educational backgrounds were largely senior high school level (19 per-
sons), followed by undergraduate and graduate levels (one person each). Most FGD partici-
pants and in-depth interviewees were female (15 of a total 21). Only one informant (female,
older than 20 years) had a master’s level education.

Based on the FGDs and in-depth interviews, we identified santris’ poor personal and room
hygiene practices, as well as potential solutions that supervisors proposed. Poor practices were
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Cluster 1:

Video

Cluster 2:

Poster

Cluster 3:

Leaflet

Pretest Knowledge Posttest Posttest personal | Posttest Posttest
personal pretest, A-H | knowledge, and room | personal and | personal
and room | girls room and | personal and | hygiene room and room
hygiene A-F boys room | room hygiene hygiene hygiene
intervention
Pretest Pretest personal | Knowledge Posttest Posttest Posttest
personal and room | pretest, I-P | knowledge, personal and | personal
and room | hygiene girls  room | personal and | room and room
hygiene and G-M | room hygiene hygiene hygiene
boys  room
intervention
Pretest Pretest personal | Pretest Knowledge Posttest Posttest
personal and room | personal and | pretest, Q-X | knowledge, | personal
and room | hygiene room hygiene | girls room and | personal and | and room
hygiene N-T boys room | room hygiene
intervention hygiene
Week 1 Week 2 Week 3 Week 4 Week 5 Week 6-8

Fig 2. Implementation of research intervention in the Islamic boarding school.

https://doi.org/10.1371/journal.pone.0233267.9002

possibly related to internal factors, such as the santris’ relatively young age, lack of indepen-
dence in managing themselves, low awareness of cleanliness and hygiene practices, laziness,

stubbornness, and low sense of belonging to the provided facilities. In addition, external pres-
sures contributed to poor hygiene practices, including santris’ schedule of activities, influence
of roommates and their willingness to maintain a shared space, and parents’ provision of living
items. Family socio-economic may have also impacted behavior.

Despite existing policies and programs for encouraging hygiene practices, supervisors
acknowledged that problems remained. Therefore, several potential solutions were proposed,
including greater control of the santris’ behavior, strengthening regulations, communication
with parents, and hygiene training. Hygiene training was perceived as an entry point prior to
greater control and regulation. Therefore, training was selected as the intervention for this
study to cover topics such understanding hygiene from the Islamic perspective and maintain-
ing personal and room hygiene (Table 1).

Quantitative

The total number of first grade junior high school santris was 512. Among these santris, 452
(88.3%) completed the study (258 females and 194 males; Fig 1). Fifty-six santris did not return
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Table 1. Quotations related to hygiene problems and potential solutions.

Topics
Santris’ hygiene
condition

Hygiene condition

Hygiene expectation
Policy

Reasoning

Supervisors potential
solution

Existing programs

Alternative solution

Training material

Quotations

“Sometimes [they] dispose of their garbage carelessly and that is contagious.”(II SP)

“There is one student in the first year who does not take a bath for a week. He rarely takes
a bath or changes clothes.”(FGDMale, 16)

“A clean room. The parameter is they clean the room after having meals. Dirty clothes are
put together and are separated from the clean ones, on the chart.”(FGDFemale, 15)

“We form the officers and its structure, who are the coordinator, controller, and the
supervisors”(II SP)

“Age, less awareness” (FGDFemale, 11)

“Maybe they don’t know how to do it or basically they don’t care” (FGDFemale, I9)

“His parents send clothes almost every day, dress changes every day. .. Dirty clothes are
fetched by his friends, they are not used anymore.” (FGDFemale, 17)

“For cleanliness, e.g., room competition for cleanliness” (FGDFemale, I4)

“Usually, the program is running well in the beginning and then disappears after a while!”
(FGDMale, 14)

“First, do hygiene promotion first, and then they are given a reward. After a while, they
need to be independent, supported by someone functioning as a supervisor to control the
behavior and decide the situation when the children should be given straightforward
instruction” (II SP)

“The materials should be motivating. There should be role models who are already
successful, simple things to do, and fun. Another example is the benefit of hygiene, from
the religion point of view and its application. They also need to understand what is the
impact to their health in the long term.” (II SP)

https://doi.org/10.1371/journal.pone.0233267.t001

the consent form because they could not meet with their parents, they lost the consent form,
or were absent from school.

Opverall, the participants’ reaction toward the training was positive, as indicated by the aver-
age score greater than 4 out of a maximum of 5 (Table 2). The highest score was given for the
benefit of the training among both female and male participants. Males reacted more positively
than females, and differences were significant for all areas except for training materials.

A significant increase in knowledge among both boys and girls across all intervention types
was found in the scores before and after training (7.22 + 1.34 pretraining and 7.70 + 0.74 post
training; p-value <0.001). Improvements over the study period were larger for males and
those who received posters. However, the post training knowledge levels were higher among
females and those who watched the video (Table 3). A Bonferroni post hoc test revealed that

Table 2. Reaction evaluation toward hygiene training by gender.

Variables

Benefits of training

Training materials

Training process

Satisfaction with the training management process

Satisfaction with the coach

* Independent T-test

https://doi.org/10.1371/journal.pone.0233267.t1002

Boys Girls Total p-value*
Mean + SD (95% CI) Mean + SD (95% CI) Mean + SD (95% CI)

4.59 + 0.63 (4.50-4.68) 4.72 + 0.57 (4.65-4.79) 4.66  0.60 (4.60-4.71) 0.015
434+ 0.71 (4.24-4.44) 434 +0.64 (4.26-4.42) 434 % 0.67 (4.28-4.40) 0.438
4.24 +0.82 (4.12-4.36) 4.10 + 0.67 (4.02-4.18) 4.16 + 0.74 (4.09-4.23) 0.022
443 +0.75 (4.32-4.54) 4.24 +0.70 (4.15-4.32) 4.32+0.72 (4.25-3.87) 0.003
4.48 +0.79 (4.37-4.59) 4.26 £ 0.71 (4.17-4.34) 4.36 + 0.75 (4.29-4.43) 0.001
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Table 3. Knowledge and behavior evaluation before and after hygiene training by gender and intervention method.

Groups Pretest Posttest Paired T-test Between groups
Mean + SD (95%CI) Mean = SD (95%CI)

Knowledge

All groups 7.22 +1.34 (7.10-7.34) 7.70 £ 0.74 (7.63-7.77) < 0.001

Girls 7.40 £ 0.95 (7.28-7.52) 7.74 +0.72 (7.65-7.82) < 0.001 < 0.001*

Boys 6.98 +1.70 (6.73-7.22) 7.65 + 0.77 (7.54-7.76) < 0.001

Video groups 7.35+1.01 (7.18-7.34) 7.83 +0.53 (7.75-7.92) < 0.001 0.025**

Poster groups 7.01 + 1.75 (6.74-7.28) 7.65 + 0.83 (7.52-7.77) < 0.001

Leaflet groups 7.34 +1.02 (7.16-7.50) 7.62 +0.79 (7.49-7.53) <0.001

Behavior

All groups 9.75 + 2.98 (9.47-10.03) 12.16 +2.12 (11.97-12.36) <0.001

Girls 10.14 + 2.42 (9.84-10.44) 11.74 +2.12 (11.49-12.00) <0.001 0.067*

Boys 9.29 + 3.52 (8.74-9.74) 12.72 £1.99 (12.44-13.01) <0.001

Video groups 7.73 +3.21 (7.20-8.26) 11.76 £2.10 (11.41-12.11) <0.001 <0.001**

Poster groups 10.89 + 2.46 (10.52-11.27) 12.95 +1.83 (12.67-13.23) <0.001

Leaflet groups 10.42 +2.19 (10.06-11.79) 11.64 +2.18 (11.23-12.00) <0.001

*Independent T-Test
** One-way ANOVA

https://doi.org/10.1371/journal.pone.0233267.t1003

video intervention was significantly higher than leaflet group (p-value = 0.041). There was no
statistical significant difference between video intervention compared to poster group (p-
value = 0.070) and poster intervention compared to leaflet intervention (p-value = 1.000).

A similar finding was observed with respect to changes in personal hygiene over the course
of the intervention (9.75 + 2.98 pretraining and 12.16 * 2.12 posttraining; p-value < 0.001). In
comparison to females and participants receiving other intervention methods, males and those
who watched the video experienced the largest improvements, with the highest scores
observed among males and those who received poster intervention (Table 3). A Bonferroni
post hoc test revealed that poster intervention was significantly higher than video intervention
(p-value < 0.001) and leaflet intervention (p-value < 0.001). There was no statistical significant
difference between video intervention compared to leaflet intervention (p-value = 1.000).

The increase in knowledge and personal hygiene behavior, however, did not appear to have
a significant effect on room hygiene. Overall, room hygiene increased, but the changes were
not statistically significant. Significant differences were only observed among males and those
who received the leaflet intervention (Table 4). The improvement in room hygiene was greater
among males than females, unlike that for personal hygiene. The improvements in knowledge
and change of behavior in personal hygiene observed among males were also higher than
those observed among females (0.67 vs. 0.34 and 3.43 vs. 1.6, respectively).

Discussion

This study emphasized the important role school-based interventions can play in improving
students’ hygiene practices. The study was designed to test the effect of hygiene training inter-
ventions on hygiene practices in an Islamic boarding school setting.

Our findings demonstrated that hygiene training significantly improves knowledge and
personal hygiene behavior among the santris. Unlike personal hygiene, improvement in
knowledge, however, may not have practical implications since knowledge levels were already
high prior to the intervention. This could reflect previous efforts undertaken within the
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Table 4. Room hygiene before and after hygiene training by gender and intervention method.

Groups Pretest
Median (IQR)

All groups 5.00 (3.67)
Girls 4.83 (4.08)
Boys 5.58 (3.00)
Video groups 5.00 (5.00)
Poster groups 5.50 (5.00)
Leaflet groups 5.00 (3.00)

*Mann-Whitney
** Kruskal-Wallis

https://doi.org/10.1371/journal.pone.0233267.1004

Posttest Wilcoxon Rank Test Between groups
Median (IQR)

5.50 (4.23) 0.140

4.20 (2.47) 0.548 <0.001*

7.20 (2.92) 0.001

4.93 (2.28) 0.245 0.812**
5.83(2.67) 0.477

5.95 (4.60) 0.017

school’s program. Other studies have also shown that several training methods have been
proven to significantly improve hygiene. These methods include a program of interactive pre-
sentations on toilet hygiene for 11- to 16-year-old Turkish schoolchildren [23]. Interactive
interventions with proven effectiveness included demonstrations involving children, posters
[24], cartoon or manga characters [25-27], videos, and leaflets [28].

Regarding the personal hygiene behavior analyses, despite significant improvements after
the training, work is still needed to improve behaviors, because less than half of the santris
practiced poor personal hygiene. These behaviors included handwashing with soap for at least
twenty seconds before and after meals (27% at baseline vs. 33% after training), washing utensils
immediately after use (36% vs. 49% after training) and changing bed sheets weekly (45% vs.
54% after training). Limited improvement was observed with respect to handwashing, washing
utensils, and changing bed sheets, as these behaviors were strongly related to access to Water,
Sanitation and Hygiene (WASH) facilities. Even though knowledge, attitude, and practice
were adequate, the lack of resources such as soap may seriously impede hygiene practices [29].

With respect to room hygiene, improvements were only significant among male santris and
those who received leaflet, further qualitative observation identified several factors that could
explain why males practiced better room hygiene than females (Table 4). Males appeared to
have fewer items in their rooms, their supervisors tended to be more attentive toward hygiene
in males’ rooms, and activities outside the classroom commonly took place in the mosque or
classroom instead of their bedrooms. Females santris tended to have more items of clothing,
bed linen, and cosmetics. In addition to being more critical of their female supervisors’ own
hygiene habits and behaviors, female santris also tended to spend leisure time in their rooms,
such as eating, chatting and studying. James’ study on adolescent girls found a similar evi-
dence, with girls felt comfortable doing most activities in their room, including both physical
and non-physical activities [30].

Junior high school santris in this boarding school are familiar with use of video, poster or
leaflet as intervention medias. All forms of media used in this study significantly improved
knowledge and personal behavior. However, only leaflets significantly improved room
hygiene. This finding may be due to the advantage of leaflets as opposed to other medias used
(i.e. poster and video) or timing of intervention. As in other studies, leaflets appeared to be
most promising, because they can be distributed individually, are portable, and can be read
many times, making this medium effective for health education among teenagers [31,32]. In
addition, with leaflet as the last intervention, sharing of information among the santris may
accumulate with time factor which cannot be controlled under the study design applied. Post-
ers were most effective with respect to personal hygiene, while videos led to the largest
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improvements in knowledge. Video, leaflet, and poster intervention methods were also found
to be effective in educating primary and secondary students in studies conducted in Northern
Tanzania [32] and targeted to youth aged ten to 18 years [33]. Therefore, all media can be used
in interventions, and media can be selected based on predefined training goals.

This study had limitations due to only one site study with non-random allocation of partici-
pants into the cluster intervention groups, as reflected by the lower pretest scores of knowledge
in the poster intervention group and lower pretest scores of personal hygiene among those in
the video intervention group. Regarding the possible threat of diffusion, we were not able to
fully minimize the possibilities of occurring in this study, due to arrangements in the santris’
daily activities and sleeping arrangement in this congregate boarding school setting. To reduce
the risk of bias, we first applied the interventions using video, followed by posters and leaflets.
The santris only watched the video during the intervention and did not have access to the files.
While for the posters, they were only displayed in the santris’ rooms who belong to this inter-
vention cluster. Leaflet was implemented as the last intervention because of the possibilities for
the santris’ to share with others. For future research, we suggest to minimize this threat using a
more rigorous study design such as the counterbalanced design.

Conclusion

This study concludes that hygiene practices are still problematic in congregate settings, such as
Islamic boarding school. Even though training intervention has been specifically designed
from the Islamic perspective based on findings from the qualitative study and santris were sat-
isfied with the intervention, school-based hygiene training was effective to improve knowledge
about the importance of hygiene and personal behavior. However, to strengthen its effect on
room hygiene, particularly among the females, modifications of interventions and a compre-
hensive approach are necessary.

Supporting information

S1 Appendix.
(DOCX)

Acknowledgments

We thank the boarding school and all participants (particularly the supervisors and santris) for
their involvement in this study. This study was conducted as a partial requirement to fulfill a
Master of Public Health Degree in International Health in the Graduate Program of Public
Health, Faculty of Medicine, Public Health and Nursing, Universitas Gadjah Mada, Yogya-
karta, Indonesia.

Author Contributions

Conceptualization: Vita Widyasari, Yayi Suryo Prabandari, Adi Utarini.
Data curation: Vita Widyasari.

Formal analysis: Vita Widyasari, Yayi Suryo Prabandari, Adi Utarini.
Investigation: Vita Widyasari.

Methodology: Vita Widyasari, Yayi Suryo Prabandari, Adi Utarini.
Project administration: Vita Widyasari.

Writing - original draft: Vita Widyasari, Yayi Suryo Prabandari, Adi Utarini.

PLOS ONE | https://doi.org/10.1371/journal.pone.0233267 May 29, 2020 11/13


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0233267.s001
https://doi.org/10.1371/journal.pone.0233267

PLOS ONE

Training hygiene practices in Islamic boarding schools

Writing - review & editing: Vita Widyasari, Yayi Suryo Prabandari, Adi Utarini.

References

10.

1.

12

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

UNDP. UNDP support to the implementation of sustainable development goal 6. 2016.

Badan Penelitian dan Pengembangan Kesehatan Kementrian Kesehatan RI. Riset kesehatan dasar.
Jakarta; 2013.

Cooper PJ, Vaca M, Rodriguez A, Chico ME, Santos DN, Rodrigues LC, et al. Hygiene, atopy and
wheeze-eczema-rhinitis symptoms in schoolchildren from urban and rural Ecuador. Thorax. 2014;
69:232-9.

Kumar MS, Baruah D, Roy and AS. Perceived health and hygiene practices of elderly living in a slum of
Delhi: a preliminary survey. Indian J Gerontol. 2015; 29(1):100-8.

Qomar M. Pesantren: dari transformasi metodologi menuju demokratisasi institusi. Jakarta: Erlangga;
2002. 206 p.

Widyasari V. Preliminary study of training intervention to improve hygiene practices in Islamic boarding
school in Yogyakarta, Indonesia (Unpublished). Yogyakarta; 2016.

Martin AJ, Papworth B, Ginns P, Liem GAD. Boarding school, academic motivation and engagement,
and psychological well-being: a large-scale investigation. Am Educ Res J. 2014; 51(5):1007—-49.

Pavletic AC, Dukes T, Greene JG, Taylor J, Gilpin LB. Health services in boarding school: an oasis of
care, counseling, and comfort. J Sch Nurs. 2016; 32(5):304—14.

Yue A, ShiY, Chang F, Yang C, Wang H, Yi H, et al. Dormitory management and boarding students in
China’s rural primary schools. China Agric Econ Rev. 2014; 6(3):523-50.

Lathifa M, Sumantri A, Iriani DU. Faktor-faktor yang berhubungan dengan suspect skabies pada santri-
wati Pondok Pesantren Modern Diniyyah Pasia, Kec. Ampek Angkek, Kab. Agam, Sumatera Barat
tahun 2014. UIN Syarif Hidayatullah Jakarta; 2014.

Ismihayati SN, Pawiono, Suparyanto. Hubungan perilaku pencegahan penyakit skabies santriwati den-
gan kejadian skabies di asrama Al-Kholiliyah Pondok Pesantren Darul Ulum Peterongan Jombang.
STIKES PEMKAB Jombang; 2013.

Azizah NN. Hubungan antara kebersihan diri dan lama tinggal dengan kejadian penyakit skabies di
Pon-pes Al-Hamdulillah Rembang. Universitas Muhammadiyah Surakarta; 2013.

Ma’rufi I, Istiaji E, Witcahyo E. Hubungan perilaku sehat santri dengan kejadian scabies di pondok
pesantren Kabupaten Lamongan. J IKESMA. 2012; 8(2):119-29.

Mairo QKN, Islami. Pengetahuan terhadap kesehatan reproduksi remaja putri di pondok pesantren.
JIKK. 2014; 5(2):34—41.

Creswell J. Research design: qualitative, quantitative, and mixed-method approaches. 5th ed. Califor-
nia: SAGE Publication; 2018.

Hemming K, Haines TP, Chilton PJ, Lilford RJ. The stepped wedge cluster randomised trial: rationale,
design, analysis, and reporting. BMJ. 2015; 351:h391:1-7.

Kirkpatrick DL, Kirkpatrick JD. Evaluating training programs: the four levels. Third Edit. San Francisco:
Berrett-Koehler Publishers, Inc.; 2006.

Khasawneh S, Al-Zawahreh A. Using the training reactions questionnaire to analyze the reactions of
university students undergoing career-related training in Jordan: a prospective human resource devel-
opment approach. Int J Train Dev. 2015; 19:53-68.

Oyibo GP. Basic personal hygiene: knowledge and practices among school children aged 6-14 years
In Abranka, Delta State, Nigeria. Cont J Trop Med. 2012; 6(1):5-11.

Miko BA, Cohen B, Haxall K, Conway L, Kelly N, Stare D, et al. Personal and household hygiene, envi-
ronmental contamination, and health in undergraduate residence halls in New York City, 2011. PLoS
One. 2013; 8(11).

Saffari M, Koenig HG, Pakpour AH, Sanaeinasab H, Jahan HR, Sehlo MG. Personal hygiene among
military personnel: developing and testing a self-administered scale. Environ Health Prev Med. 2013;
19:135-42.

Benzian H, Monse B, Belizario V, Schratz A, Sahin M, van Palenstein Helderman W. Public health in
action: Effective school health needs renewed international attention. Glob Health Action. 2012; 5(1).

Aktas E. Impact of toilet hygiene training program: results from 11- to 16-year-old secondary school
Turkish children. Int J Public Heal. 2014; 59:799-807.

PLOS ONE | https://doi.org/10.1371/journal.pone.0233267 May 29, 2020 12/13


https://doi.org/10.1371/journal.pone.0233267

PLOS ONE

Training hygiene practices in Islamic boarding schools

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

Wilson KE, Miller AL, Bonuck K, Lumeng JC, Chervin RD. Evaluation of a sleep education program for
low-income preschool children and their families. Sleep. 2014; 37(6):1117-25.

Conrad A, Kaier K, Frank U, Dettenkofer M. Are short training sessions on hand hygiene effective in pre-
venting hospital-acquired MRSA? A time-series analysis. Am J Infect Control. 2010; 38:559-61.

Januraga PP, Mooney-somers J, Ward PR. Newcomers in a hazardous environment: a qualitative
inquiry into sex worker vulnerability to HIV in Bali, Indonesia. BMC Public Health. 2014; 14(832):1-12.

Sakamoto Y, Yokota C, Miyashita F, Amano T, Shigehatake Y, Oyama S, et al. Effects of stroke educa-
tion using an animated cartoon and a manga on elementary school children. J Stroke Cerebrovasc Dis.
2014; 23(7):1877-81.

Jussila A-M, Vasankari T, Paronen O, Sievanen H, Tokola K, Vaha-Ypya H, et al. KIDS OUT! Protocol
of a brief school-based intervention to promote physical activity and to reduce screen time in a sub-
cohort of Finnish eighth graders. BMC Public Health. 2015; 15(1):634.

Sibiya JE, Gumbo JR. Knowledge, attitude and practices (KAP) survey on water, sanitation and hygiene
in selected schools in Vhembe District, Limpopo, South Africa. Int J Environ Res Public Heal. 2013;
10:2282-95.

James K. “l just gotta have my own space!”: The bedroom as a leisure site for adolescent girls. J Leis
Res. 2001; 33(1):71-90.

Beaujean DJMA, Gassner F, Wong A, Steenbergen JE, Crutzen R, Ruwaard D. Education on tick bite
and Lyme borreliosis prevention, aimed at schoolchildren in the Netherlands: comparing the effects of
an online educational video game versus a leaflet or no intervention. BMC Public Health. 2016; 16
(1163):1-11.

Mwidunda SA, Carabin H, Matuja WBM, Winkler AS, Ngowi HA. A school based cluster randomised
health education intervention trial for improving knowledge and attitudes related to Taenia solium cysti-
cercosis and taeniasis in Mbulu district, northern Tanzania. PLoS One. 2015; 10(2):1-18.

Tan E, Healey D, Gray AR, Galland BC. Sleep hygiene intervention for youth aged 10 to 18 years with
problematic sleep: a before-after pilot study. BMC Pediatr. 2012; 12(1):189.

PLOS ONE | https://doi.org/10.1371/journal.pone.0233267 May 29, 2020 13/13


https://doi.org/10.1371/journal.pone.0233267

