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The Regional Fit for School (FIT) program is a joint
school health program of the Deutsche Gesellschaft
für Internationale Zusammenarbeit (GIZ) GmbH, the
Southeast Asian Ministers of Education Organization
Regional Center for Educational Innovation and
Technology (SEAMEO INNOTECH), and relevant
government agencies in four partner countries in the
region – Indonesia, Lao People’s Democratic Republic
(Lao PDR), Cambodia and the Philippines. The
regional FIT program aims to improve access to water,
sanitation and hygiene (WASH) facilities in schools,
and to initiate positive change in hygiene behaviour
through the implementation of daily group handwashing with soap, daily group toothbrushing with fluoride
toothpaste and school-based bi-annual deworming as
part of the integrated national deworming program.
In Indonesia, the regional FIT program started on
Regional level in November 2011 and implementation in West Java by the Provincial Education Office
(PEO) and the Usaha Kesehatan Sekolah (UKS)
started in October 2012. During the research and
development phase, 12 primary schools in Bandung
City and Indramayu district were selected as official
model schools of the program covering around 7,000
school children. Replication and scale up initiatives in
West Java and other parts of Indonesia are under way.

The FIT-PAS showed that two years after program
implementation, the FIT program improved access to
handwashing facilities, water and soap in schools, as
well as access to clean and functional toilets in schools.
There was a clear impact of the daily group toothbrushing on oral health. The progression of dental
caries on permanent teeth was 24 % lower among
FIT schoolchildren than control schoolchildren.
There was a very low prevalence of STH infection in
both FIT and control schoolchildren at baseline and
follow-up, which indicated that the national deworming program is working well. The percentage of
thin children (1 in 4 children being thin) did not
significantly differ between FIT model and control
schools, nor between baseline and follow-up. On the
other hand, prevalence of childhood obesity increased
in intervention and control schools which indicates
that childhood obesity is becoming a public health
problem in the Indonesia. The study also built research
capacity and improved the collaboration between
education and health sectors, and with academia.
This intersectoral approach is necessary to effectively
address public health issues for children in the Southeast Asian Region.

To assess the effect of program interventions, a
comprehensive FIT Program Assessment Study
(FIT-PAS) was conducted with three major components: a WASH survey, which assessed the status of
water, sanitation and hygiene resources in schools, a
behavior study in Cambodia, which investigated
independent handwashing practices and social norms
of primary school children, and a Health Outcome
Study. In 2012, baseline data was collected by a
trained local research team from nine schools that
implemented the FIT interventions in Bandung City
and Indramayu district, and the same number of
control schools, defined the nearest same size school,
that implemented the existing government school
health programs. The follow-up survey was done two
years after.

Fit for School 5

based bi-annual deworming as part of the integrated
national deworming program. All interventions of the
program have demonstrated their positive effects on
the health status of children in numerous studies
around the world. 4 – 7

1. Introduction

The FIT program started in the Philippines as the
Essential Health Care Program (EHCP), which was
implemented by Philippine Department of Education.
It currently reaches more than 2 million elementary
school and pre-school children around the country.
The FIT program currently collaborates with
SEAMEO INNOTECH and the MoEs in Cambodia,
Indonesia, Lao PDR and Philippines to consolidate
the learning and support the ministries to scale-up of
the program. During its research and development
phase in 2012 – 2015, the program supported the
Ministries to fine-tune the implementation in 10
model schools in Cambodia, nine model schools in
Indonesia and 22 model schools in Lao PDR. The
second program phase (2015 – 2018) is designed to
establish national guidelines for WASH in Schools and
national scale up (2015 – 2018).

Access to water, sanitation and hygiene (WASH)
in schools remains a challenge in many parts of
Southeast Asia. Poor hygiene is associated with the
development of several childhood diseases, such as
soil-transmitted helminth (STH) infection, dental
caries, diarrhoea, respiratory tract infection and
malnutrition, as well as poor educational outcomes.
In Indonesia, the burden of these preventable diseases
is high. The 2010 Demographic and Health survey
revealed that around a third of 6 –14 year-old children
are stunted and 10 % of boys and 8 % of girls are
underweight in West Java province 1. The 2002 –
2009 soil-transmitted helminth (STH) infection
survey conducted by the Ministry of Health found
that 32 % of elementary school children in Indonesia
suffer from STH infections 2. According to the World
Health Organization report in 2008, 86 % of 6-year
old children in Indonesia have dental caries 3.

The Regional Fit for School (FIT)program targets
to improve the school environment by supporting
schools with the institutionalization of WASH in
Schools strategies to address the burden of hygiene
related diseases. FIT is a joint school health program of
the Deutsche Gesellschaft für Internationale Zusammenarbeit (GIZ) GmbH, the Southeast Asian Ministers of Education Organization Regional
Center for Educational Innovation and Technology
(SEAMEO INNOTECH), and relevant government
agencies in four partner countries in the region –
Indonesia, Lao People’s Democratic Republic (Lao
PDR), Cambodia and the Philippines. FIT works
to support capacity development within the Ministries
of Education (MoEs) in implementing an integrated
WASH program. The program aims to improve access
to WASH facilities in schools and initiate positive
change in hygiene behaviour through implementation
of daily group handwashing with soap, daily group
toothbrushing with fluoride toothpaste and school-

The Fit for School
Program Assessment Study
// FIT-PAS
To assess the impact of the program interventions,
a comprehensive FIT Program Assessment Study
(FIT-PAS) was conducted in Indonesia. The FIT-PAS
included school-level and child-level research
activities, to evaluate the program implementation
and its impact on the school environment and child
health and education. The study comprised three
major components, as shown in Figure 1. The WASH
survey assessed the accessibility and quality of WASH
facilities in schools (Chapter 2). The FIT Health
Outcome Study (FIT-HOS) investigated children’s
parasitological, nutritional and oral health status of
primary school children, as well as their school
attendance and performance (Chapter 3).
The FIT-PAS was done in the context of a regional
study using similar protocols in Indonesia, Lao PDR
and the Philippines.
Data collection included:

School

FIT-PAS

The Fit for School Program

In Indonesia, the FIT program was launched in
November 2011 and implementation was started in
West Java by the Provincial Education Office (PEO)
and the Usaha Kesehatan Sekolah (UKS) in October
2012. There were 12 primary schools and around
7,000 children in Bandung City and Indramayu
district that became FIT model schools, 9 schools of
which became the study schools,

The FIT interventions have been managed by members of the education sector, such as school administrators, school principals and teachers, with support from
students, parents and the wider school community.
In the beginning, GIZ supported the organization of
meetings for school heads from participating schools
for orientation and to learn from each other and
exchange first-hand implementation experiences. In
time, the school heads were able to establish a regular
“implementers’ forum” on their own which showed
stronger implementation and program ownership.

Water, Sanitation and Hygiene (WASH)
Handwashing Behaviour

Child
Child Health:
Parasitological, Nutritional
and Oral Health Status

Assessment of WASH facilities in schools
Observation of handwashing practices
after latrine use and interview on handwashing
norms, one only in Cambodia
Collection of stool specimen, weight and
height measurements, oral health examinations
and interviews

FIT Program Assessment Study Framework // Figure 1
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FIT
MODEL
SCHOOLs

The FIT interventions were implemented in four
model schools in Bandung City and five model
schools in Indramayu District. Selection of FIT model
schools was done by the Provincial Education Office
and was based on accessibility, safety, school size, and
a supportive school administration. Children in FIT
model schools practised handwashing with soap and
toothbrushing with 0.3 ml of fluoride toothpaste
(containing 1,450 ppm of free available fluoride) as
daily group activities. Every six months, they also
received a single dose of albendazole (400 mg tablet),
a deworming tablet, as part of a mass drug administration campaign against STH.
For each model school, the nearest school with similar
parameters in terms of size was assigned as the control
school. Children in control schools only received the
regular government health education programs and
biannual deworming as part of the national deworming
campaign. Selection of schools was done in close collaboration with government partners, in particular the
West Java PEO.
The list of the schools is provided in the Annex 1.

8 Fit for School

Bandung City

Indramayu District

4 Fit model schools

5 Fit model schools

4 Control schools

5 Control schools

The FIT-PAS was developed and implemented in close
collaboration with a broad range of national, regional,
and international partner institutions. In Indonesia,
the study was implemented from September 2012 to
September 2014 by the West Java PEO and UKS, the
National Ministry of Health (MoH), the Bandung City
and Indramayu local governments, University of
Padjajaran Faculty of Dentistry (FKG UNPAD),
University of Indonesia, University College London
(UCL) and GIZ. Research collaboration with other
international universities and organizations was also
established in the course of the research. Investigators,
key officials and experts reviewed the findings and
provided recommendations for further data analysis.
This report presents an overview of the Indonesia
FIT-PAS results. The detailed analysis and discussion of
findings produced and reviewed by the consortium of
research investigators from the aforementioned institutions will be published in a separate scientific paper.

2. Water, Sanitation & Hygiene Survey

WASH

The WASH survey was conducted by a trained local
representative from GIZ. At baseline, the UNICEF
WASH in Schools Monitoring package (Module 2)
was used.
During the course of program implementation, the
importance of looking at functionality and cleanliness
of toilets and establishing a uniform criteria to assess
these had been realized. A refined WASH survey tool
(Annex 2) had been developed for the follow-up
survey accompanied by a training of new data collectors for the follow-up study. While the new survey
method allowed for a more accurate and in-depth
assessment of facilities, the change in methodology
meant that comparison between baseline and followup figures could not be done. Thus, only comparisons
between intervention and control schools were made.

This modified WASH survey tool measured:
ññThe number of handwashing facilities
(individual facilities and group handwashing
stations), and availability of water and soap
ññThe number, accessibility, functionality and
cleanliness of sanitation facilities.
The WASH survey tool is shown in the Annex 2. The descriptions
of the WASH indicators are provided in the Annex 3.
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Handwashing Facilities
Before the start of the FIT program, both model schools
and control schools had limited availability of handwashing facilities (Table 2), yet access to handwashing
facilities was slightly better in model schools. Model
schools had an average of seven individual handwashing
facilities per school compared to three individual
handwashing facilities in control schools, and none of
the schools had group handwashing stations. Twentytwo percent of all schools did not have access to running
water at all, which concerned one model school and
three control schools. When viewed against the total
number of students, an average of 111 students and
144 students had to share one handwashing facility in
model schools and control schools, respectively.
As part of the FIT program, model schools had built
group handwashing stations to allow students to
practice handwashing and toothbrushing in groups.
Model schools in Indonesia adapted the design of group
handwashing facilities to their needs. Instead of a single
valve to control water flow across the entire length of the
group handwashing station, several individual faucets
(slots) were installed, so that students could also use the
facility to wash hands individually at critical times and
for ablution beforeprayer.
Two years after program implementation, the school
children from model schools had significantly better

Access to handwashing facilities in schools
at baseline, 2012 // Table 1

access to handwashing facilities, water and soap.
Model schools had built an average of five group handwashing stations per school (with each station containing several water slots); while, in control schools only
one small station was built. It was positively noted that
model schools even went beyond intended program
activities by also building more handwashing facilities
for individual use. As a result, model schools had an
average of 103 handwashing slots per school (individual handwashing facilities and the group handwashing
slots combined) compared to an average of nine handwashing slots in control schools. To put this in relation, six students had to share one handwashing slot
in model schools, in contrast to 74 students sharing
one handwashing slot in control schools (Table 2).
Interestingly the activities around access to washing
facilities had a spillover effect on the control schools:
in control schools, access to washing facilities doubled
compared to baseline situation, but issues of functionality and soap availability still existed.
Aside from counting the number of handwashing
facilities, the functionality of these facilities in terms of
availability of running water and soap was determined.
In FIT model schools, 87 % of handwashing slots had
water and soap available, compared to only 10 % of the
handwashing slots in control schools. This means that
children in FIT model schools had better opportunities to practice proper handwashing compared to those
from control schools (Table 2).

Toilet Facilities
Before the start of the FIT program, all study schools
had limited access to proper sanitation facilities. At
baseline, there were differences in the sanitary conditions between model and control schools (Table 3).
Model schools had significantly more toilets compared
to control schools (an average of nine versus four toilets,
respectively), and of these, a higher percentage of toilets
was accessible to children in the model schools (79 % of
toilets in model schools versus 67 % of toilets in control
schools). As a result, an average of 95 children shared
one toilet in model schools, compared to 171 students
sharing one toilet in control schools.

Access to toilets at baseline, 2012 // Table 3
Fit model
schools

Control
schools

Average number of toilets (n)

9

4

Average number of students sharing
a toilet (n)

95

171

Percentage of toilets accessible
to children (%)

79 %

67 %

Percentage of fully functional toilets (%)

90 %

98 %

Percentage of fully clean toilets (%)

93 %

25 %

Access to handwashing facilities with
water and soap at follow-up, 2014 // Table 2

Indicator

Fit model
schools

Control
schools

Percentage of schools with handwashing
facilities with running water (%)

89 %

67 %

Average number of individual
handwashing facilities per school (n)

7

3

Average number of students sharing
one individual handwashing facility
per school (n)

111

144

Control
schools

Total number of
handwashing slots (n)

103

9

Percentage of handwashing slots
with water and soap (%)

87 %

10 %

6

74

Average number of students
sharing one water slot
per school (n)

Functionality

Cleanliness

Functionality & Cleanliness

100

80

60

63 %
89 %

40 %

62 %

6%
4% 1%

FIT

36 %

48 %

47 %

20

Fully
Partially
Not
Locked

78 %

40
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When comparing the two study locations, it was observed
that there was a higher proportion of functional toilets in
Indramayu schools compared to Bandung schools (93 % vs.
73 %, respectively). Children had access to at least one fully
clean and fully functional toilet in all eight Bandung City
schools and in eight out of the 10 Indramayu schools.

Condition of toilets in FIT model and control schools at follow-up, 2014 // Figure 2

Fit model
schools

Indicator

At follow-up, the average number of toilets per school
and the average percentage of toilets accessible to
children remained similar to the baseline circumstances: model and control schools had an average of ten
and six toilets per school, respectively. The number of
children sharing one toilet remained almost the same
in model schools (99 children sharing one toilet), but
in control schools, this ratio improved from 171 to
110 students sharing one toilet.
Model schools had a higher percentage of fully
functional toilets compared to control schools
(89 % versus 78 % of toilets, respectively). Furthermore, 63 % of toilets in model schools were fully clean,
compared to 40 % of toilets in control schools. When
considering both qualities, 62 % of the toilets in FIT
model schools were both fully clean and fully functional in contrast to 36 % of toilets in control schools
(Figure 2).

At baseline, there were less fully functional toilets
in model schools (90 %) compared to control

Indicator

schools (98 %). However, there were more clean
toilets in model schools (93 %) compared to only
25 % in control schools.

13 %
8% 1%

Control

33 %

35 %
2%

FIT

13 %

Control

4% 1%

FIT

15 %

1%

Control
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3. The Health Outcome Study

Data collection took place on the school grounds,
using a standard data collection form:
ññRegistration and stool collection
Registration of children for the study included
taking their names and birthdate, identification,
securing the signed consent form (baseline survey)
and taking stool specimens for parasitological
examination.
ññAnthropometric measurement
Height and weight measurements of the children
were taken using the methodology of Cogill 9.

Data collection for the FIT-HOS was performed by
a field research team, which included representatives
from the Faculty of Dentistry – University of
Padjadjaran (FKG UNPAD), the West Java School
Health Team (TP UKS), the Bandung City Health
Office and the Indramayu District Health Office.
The field research team underwent an intensive
three-day training on data collection methods.
Calibration exercises were done to ensure consistency
of assessment among researchers within the team, and
among different country teams. Height and weight
measurement and oral examination techniques were
calibrated with experienced researchers and a WHO
consultant to ensure reliability of assessment.

ññOral examination
A clinical oral examination was performed
according to World Health Organization (WHO)
(Basic methods 4th edition) 10 and the
methodology by Monse et al 11.
ññInterview
Children were interviewed about oral and
abdominal pain at the time of the interview and
sociodemographic background information.
The standard data collection tool is provided in the Annex 4.

The third FIT-PAS component was the FIT-HOS.
The study’s original design and protocol was developed
in the Philippines by the Department of Education,
where a similar study had been conducted from 2009
to 2012 8. The original design and tools were applied.
The Indonesian FIT-HOS was approved by the Health
Research Ethics Committee, Faculty of Medicine,
Universitas Padjadjaran, Bandung, Indonesia,
and is registered with the German Clinical Trials
Register maintained by the University of Freiburg
(DRKS-ID: DRKS00004486).
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A total of 570 randomly selected first grade students
aged six- to seven-years old had been assessed during
the baseline survey (281 in FIT model schools and
289 in control schools). 486 children were available
for follow up examination in September 2014 (248
in FIT model schools and 238 in control schools).
The follow-up rate was 85 % (Table 4).

Number of FIT-HOS participants in
FIT model & control schools // Table 4
FIT model
schools

Control
schools

Total

Baseline (2012)

281

289

570

Follow-up (2014)

248

238

486

Period (Year)

Fit for School 13

Parasitological Status

survey, the University of Indonesia examined
specimens from both areas. Samples were examined
to determine the prevalence and intensity of STH
infection using the Kato-Katz method 15. Cut-off
points defined by WHO were used to classify light-,
moderate-, and heavy-intensity infections 16.

Soil-transmitted helminth (STH) parasitic infections
are among the most common infections worldwide
and affect the poorest and most deprived communities 12. They are transmitted by eggs present in human
faeces, which in turn contaminate soil in areas where
sanitation is poor. The main species that infect people
are the roundworm (Ascaris species), the whipworm
(Trichuris species) and the hookworms (Necator
americanus and Ancylostoma duodenale) 13. An STH
infection can cause undernutrition, anemia, and
increased school absenteeism, compromised attention
and memory, and poor school achievement (14).

The FIT-HOS study revealed that overall STH
infection rates were surprisingly low in comparison to
the national prevalence estimates. At baseline, the
prevalence of STH infection was as low as 1 % in
model schools and 3 % in control schools. The
STH-prevalence in model and control schools remained the same at follow-up. None of the children in
model schools had a moderate to heavy worm infection. In control schools, the percentage of heavy
infections was 0.4 % and 0.5 % at the baseline and
follow-up surveys, respectively. Due to the low
prevalence rate of STH infections at both baseline and
follow-up, differences between intervention and
control schools could not be detected (Figure 3).

The FIT-HOS measured STH infection following the
protocol of the WHO: Bench Aids for the Diagnosis
of Intestinal Parasites 15. Before each survey, parents
and teachers were oriented on the correct stool
specimen technique and provided with standard
specimen cups. Stool specimens were collected during
the school visit and were brought to the laboratory
within the same day. During the baseline survey, the
West Java Provincial Health Laboratory (BLK) and the
Indramayu District Health Laboratory (LabKes)
examined the specimens from Bandung schools and
Indramayu schools, respectively. During the follow-up

Most of the STH worm infections in both Bandung
City and Indramayu were whipworm. Interestingly,
no hookworm infections in both study locations
during the baseline and follow-up surveys.

Nutritional Status
Malnutrition can impair a child’s development and
cognitive capacity 17. To measure the prevalence of
underweight and overweight in the model and control
schools, the weight and height of schoolchildren
were measured to determine children’s weight status.
Staff from the Bandung City and Indramayu Health
Centers were trained in a standard approach for weight
and height measurement following methods described
by Cogill 9. Weight was measured to the nearest
0.1 kilogram using a SECA digital weighing scale and
height was measured to the nearest 0.1 centimeter
using a microtoise. Children’s height and weight
were converted to Body Mass Index (BMI), which
were subsequently grouped according to the sexand age-related cut-off points by Cole et al.18 into
‘thinness grade 3’, ‘thinness grade 2’, ‘thinness grade 1’,
‘normal weight’ and ‘overweight’ and ‘obese’.

When comparing the two study locations, the proportion of overweight or obese children at follow-up was
higher in Indramayu schools than Bandung schools
(22 % versus 13 %, respectively). The proportion of
thin children was the same in both locations.

Nutritional status of children in FIT model & control schools // Figure 4

Light and moderate to heavy worm infection

Nutritional status
Baseline

Follow-up
100

25

WHO cut-off for low prevalence

Follow-up

4%

8%
8%

20

9%
4%

12 %

6%
9%

80

15

Light worm infection
Moderate to heavy
worm infection

10

5

3%
1%

3%
1%

< 1%

FIT
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Children were at higher risk of being thin at
follow-up when they were already thin at baseline
(indicating persistence of chronic condition) or
when they came from larger families (as an
indication of lower socioeconomic status).

At baseline, around three out of ten children were thin.
The percentage of thin children was 25 % in model
schools and 32 % in control schools. At follow-up, the
proportion of thin children slightly decreased to 23 %
in both model and control schools (Figure 4). The
prevalence of thinness did not significantly differ
between model and control schools nor between
baseline and follow-up.

Prevalence of STH infection in FIT model & control schools // Figure 3

Baseline

Furthermore, the FIT-HOS revealed that overweight
is an emerging public health problem in Indonesia.
At baseline, 12 % of the children were overweight or
obese, with significantly more overweight and obese
children in FIT model schools than in control schools
(16 % versus 8 %, respectively). The prevalence of
overweight and obesity increased at follow-up to 21%
of children in FIT model schools and to 15 % of
children in control schools (Figure 4).

Control

FIT

60 %

60
58 %

57 %

63 %

17 %

15 %

2% 4%

2% 6%

FIT

Control

40

20

20 %

< 1%

2% 3%

Control

FIT

21 %
2%

9%

Control

Obese
Overweight
Normal
Thin: Grade 1
Thin: Grade 2
Thin: Grade 3
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Oral Health Status
Severe dental caries and odontogenic infections are
associated with underweight and poor educational
attainment 19. In the FIT-HOS, the 1997 WHO
methodology 10 was used to measure the prevalence
and experience of dental caries in children, expressed
as the number of decayed, missing and filled teeth
(dmft for the primary dentition / DMFT for the
permanent dentition). Furthermore, the number of
teeth with pulp involvement, ulcerations, fistula and
abscesses (pufa for the primary dentition / PUFA for
the permanent dentition) were scored according to the
methodology of Monse et al.11. In this study, oral
health status refers to dental caries experience (dmft/
DMFT) and presence odontogenic infections (pufa/
PUFA). Prior to data collection, dental examiners
from the FKG-UNPAD underwent training and
calibration.
At baseline, almost all children had dental caries in
their primary teeth – 93 % in model schools and 98 %
in control schools. A majority of children also had
odontogenic infections in their primary teeth – 71%
in model school compared to 83 % in control school.
Since primary teeth are eventually replaced by permanent teeth, it is more relevant to report progression of
dental caries and odontogenic infections in permanent
teeth. At baseline, 10 % of children in both model and
control schools had dental caries in their permanent
teeth, but none of the children had odontogenic

infections. At follow-up the percentage of children
with dental caries in the permanent dentition
increased to 31 % in model schools and 35 % in
control schools. Moreover, 9 % of FIT schoolchildren
and 8 % of control schoolchildren had odontogenic
infections (Figure 5).
The dmft/DMFT index was measured and used to
compare the caries experience of children in model
and control schools. Daily toothbrushing with
fluoride toothpaste aims to prevent new lesions and
halt or slow down progression of existing caries
lesions. However, toothbrushing cannot decrease
or remove existing lesions.
At baseline, the dmft index for primary teeth was 8.1
teeth per child in FIT model schools and 8.6 teeth
per child in control schools. The DMFT index for
permanent teeth was low in model and control
schools at baseline (0.1 teeth per child in both model
and control schools), because permanent dentition
only started to erupt in this age group. At follow-up,
the DMFT increased with 0.35 teeth in model
schools and with 0.46 teeth in control schools
(Table 5). This means that the progression of caries
was 24 % lower in model schools than control schools.
This reflects the preventive fraction, which is the
difference in the mean DMFT increment between
model and control schools, expressed as a percentage
of the mean DMFT increment in the control group.

Baseline

PUFA
Follow-up

Baseline

Thin children and children of younger age
developed more dental caries than children of
normal weight and older children.

Caries progression was slightly higher in Bandung
City compared to Indramayu, with a DMFT
increment of 0.44 teeth per child and 0.38 teeth
per child, respectively.

Dental caries and PUFA experience in permanent definition
in FIT model & control schools, 2014 // Table 5

Prevalence of DMFT and PUFA in permanent dentition in FIT model & control schools // Figure 5

DMFT

At baseline, the pufa index was 2.76 teeth per child in
FIT model schools and 3.60 teeth per child in control
schools. For permanent teeth, the PUFA experience
was zero at baseline and increased to an average of
0.13 teeth per child in model schools and 0.09 teeth
per child in control schools (Table 5).

School Attendance
and Performance
The FIT-HOS aimed to assess the impact of the
FIT program on school attendance and school
performance. Previous research showed that dental
caries, STH infection and poor nutritional status
increased absenteeism and impacted on school
performance 14, 20, 21. In the FIT-HOS, absenteeism
and school grades were measured by reviewing school
records. However, there were various limitations
including the high proportion of incomplete data and
the lack of information on other factors that could
have influenced attendance and performance. For
these reasons, educational data was excluded from
further analysis of comparisons. The mean days of
absenteeism and mean school grades in the school
year 2012 – 2013 and 2013 – 2014 are presented
in Table 6.

School attendance and school performance of all children
in the school year 2012–2013 and 2013–2014 // Table 6
School
School
year
year
2012–2013 2013–2014

Fit model
schools

Control
schools

Mean DMFT increment

0.35

0.46

Mean days of school absenteeism

4.45

6.64

Mean PUFA increment

0.13

0.09

Mean school grade

81.76

81.77

Indicator
Follow-up

Indicator

40

30

20
31 %

35 %

10

16 Fit for School

10 %

10 %

FIT

Control

FIT

Control

0%

0%

9%

8%

FIT

Control

FIT

Control
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4. Discussion and Conclusions

children washed their hands with soap after leaving the
latrine, compared to only 3 % of the children in control
schools. The low practice of HWWS in control schools
was partly related to the lack of soap. This finding again
highlights the relevance of ensuring adequate access to
water and soap in schools in order to enable children
wash their hands at critical times.
The behavior study component also found that descriptive norms for handwashing – beliefs that peers wash
their hands at critical times – were more prevalent
among FIT schoolchildren. Children who see their
classmates wash hands, such as in the daily FIT group
activities, feel encouraged to wash hands themselves.

Discussion
The FIT-PAS was conducted to explore the effects of the FIT program on school environment and child health
outcomes. Findings revealed that the FIT program successfully improved accessibility and quality of WASH
facilities in schools, which has shown to be a critical factor to stimulate healthy hygiene practices and to
ultimately promote health and educational performance of children.

Water, Sanitation & Hygiene
Two years after program implementation started,
FIT model schools showed a significant improvement
in the availability of handwashing facilities with water
and soap, which is a pre-requisite for enabling children
to engage in healthy hygiene practices. The promotion
of WASH facilities, combined with routine hygiene
activities, is seen as a key strategy for reducing student
school absence and illnesses. Several studies provided
evidence that improving children’s access to functioning handwashing facilities and providing regular
proper handwashing instructions helped to control
diarrhea 22, 23 and improved attendance during an
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influenza outbreak 24. Moreover, mandatory handwashing practices thrice daily have shown to significantly
reduce absenteeism due to infectious illness, especially
among female elementary students 24.
The FIT-PAS results in Indonesia are confirmed by the
behavior study component of the FIT-PAS, which was
piloted in Cambodia. This study investigated whether the
FIT program was associated with norms and practices on
independent handwashing with soap (HWWS) after
latrine use. Results showed that the practice of HWWS
was generally better in FIT model schools where 28 % of

The FIT-PAS also looked into the quality of toilets,
which was used as a proxy indicator for the evaluation
of school cleanliness and maintenance in general.
Furthermore, children are more likely to use sanitary
facilities when they are clean and well-maintained 25
making it a better indicator for toilet access. The
WASH survey revealed that model schools had more
fully clean and functional toilets, which could indicate
that the FIT program improved the capacity of school
principals, teachers and students in creating a healthy
and clean school environment through proper operation and maintenance of WASH facilities in schools.
The FIT program has initiated low-cost interventions
to optimize existing WASH infrastructure instead of
constructing new facilities. More systematic investigation of the feasibility, impact and sustainability of these
interventions should be considered for possible scaleup. However, even in FIT model schools there is still
room for improvement in terms of access and cleanliness of school toilets. Integration of indicators related
to performance of school principals on implementation
of WASH in schools is expected to make a difference.

Independent handwashing after leaving the latrine,
Cambodia, 2014 // Figure 6

Soil-transmitted Helminthiasis
The implementation of the bi-annual deworming
program and the improved water and sanitation circumstances at model schools were expected to have a positive
impact on the parasitological health of children. However
the prevalence of worm infections was low in both model
and control schools at both baseline and follow-up.
This might indicate an effective implementation of a
mass deworming program 26. Indonesia only recently
started a nationwide mass deworming program in 2014 –
previously mass deworming was coordinated at the local
government level and implementation was said to be
irregular 27. Previous published and unpublished reports
documented relatively low STH prevalence among
schoolchildren in the Bekasi (8 %), Cirebon (10 %),
Sumendang (9 %), Garut (3 %) and Tasikmalaya (2 %)
districts of West Java 27, 28. Possible reasons for the low
prevalence in study sites include, but are not limited to,
the urban location of schools where surroundings are
cemented and good hygiene practice related to ablution or
washing before prayers among Muslims. One revealing
observation is the absence of hookworm infection at
baseline and follow-up surveys. Hookworm infection is
associated with exposure to contaminated soil. In a Thai
study, protective factors for STH included reduced
poverty in the area, good socioeconomic position of the
family, STH awareness, regular deworming, and proper
hygiene and sanitation practices 29. Factors associated with
overall low prevalence of STH infections in this study
could not be determined due to the small number of cases.
In Lao PDR and Cambodia, where the overall STH
prevalence at follow-up was 9 % and 13 %, respectively
(Figure 7), children who had a previous STH infection
were re-exposed to contaminated soil and re-infected even
after successful mass deworming. This strongly suggests
that deworming medication for STH control require
integrated interventions to improve WASH in Schools in
order to achieve long term, sustainable gains in helminth
control and elimination 30.

40

STH prevalence per country, 2014 // Figure 7
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Oral Health

Nutritional Status
The medication against STH infection in combination
with improved WASH access and hygiene practices
were expected to have a beneficial effect on children’s
weight status. For example, in the Philippine HOS a
significant increase in BMI was observed, potentially
due to a 50 % reduction in moderate to heavy STH
infections after one year of deworming implementation 8. However, in Indonesia, only a slight improvement in weight status was noted after two years of
implementation and this did not differ between FIT
model and control schools. This might be explained by
the very low prevalence of STH at baseline that could
not be further reduced, and by the fact that underweight is dependent on many other external factors
that were not addressed by the program.Although
undernutrition is still a public health problem in
Indonesia, especially in poor populations, the prevalence of obesity is emerging as a new major public
health concern. The 2013 national rate of obesity in
children aged five to twelve years was 20 % and a study
by Soekirman et al. reported that 15 to 18 % of
schoolchildren were overweight or obese 31. These
figures are similar to the proportion of overweight or
obese children in the FIT-HOS. Compared to the
results from Cambodia and Lao PDR, a lower prevalence of thinness and higher prevalence of overweight/
obesity in Indonesia was found (Figure 8). Future
studies should determine what are the interventions
needed in health programs to tackle the persistent
burden of malnutrition among Indonesian children.
Prevalence of thinness and overweight/obesity
per country, 2014 // Figure 8
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DMFT increment per country, 2014 // Figure 9
1

The burden of dental caries was extremely high in all
schools. Almost all children had dental caries and the
majority had odontogenic infections in their primary
dentition. The average number of decayed teeth per
child at baseline was 8.3 in the primary dentition and
0.14 in the permanent dentition. As children in this
age group experience exfoliation of their primary
teeth and eruption of permanent teeth, caries
increment (progression) was measured only in the
permanent dentition. After two years of daily group
toothbrushing with fluoride toothpaste in school,
children in intervention schools had 24 % less new
caries lesions (preventive fraction) than children in
control schools. This is in line with the findings from
the Philippines and Cambodia. A preventive fraction
as high as 37 % was seen in Lao PDR, a stronger
demonstration of the preventive effect of simple daily
toothbrushing with fluoride toothpaste in schools
with proper implementation. According to the
analysis of a systematic review, the pooled preventive
fraction was 24 %, and could demonstrate, that the
caries preventive effect of fluoride toothpaste increased with higher initial levels of caries, higher
fluoride concentration, supervised brushing and
increased frequency of brushing 32. Considering that
children in Southeast Asia have extremely high caries
experience, higher levels of caries prevention may be
achieved if toothbrushing with fluoride becomes a
routine and is performed twice daily.
Overall, Indonesia and Lao PDR children had similar
DMFT increments (Figure 9). On average, caries
increment per child was 0.4 permanent teeth within
two years. The increase in Cambodia was twice the
number with 0.9 DMFT increment per child. In Lao
PDR and Cambodia where participating schools
were grouped into urban and rural areas, the DMFT
increment was greater in urban schools. This is similar
to findings in African children 33.
Severe dental caries has been strongly associated with
low BMI in past research work and demonstrates the
impact of oral health on general health 34, 35. The same
association between dental caries and low BMI has
been observed in Indonesia.

Partnership
The FIT-PAS research program
facilitated effective partnerships
between the ministries of education
and health, local and international
universities and development
partners. An inter-sectoral approach
is necessary to effectively address
public health issues. Improved health
cannot be achieved within the health
sector but needs collaboration with
other sectors. The research results
are relevant to to support government
decision making and increase
government and donor investments in
school health and water, sanitation
and hygiene (WASH) in schools.

Conclusions and Outlook
The FIT-PAS showed that after two years of implementation, the program improved access to WASH facilities
in schools, including the availability of water and soap in handwashing facilities and more clean and functional
toilets in schools. The FIT program improved the capacity of school principals, teachers and students in
creating a healthy and clean school environment. There was also a clear impact on oral health with 24% of
new dental caries lesions prevented in students from model schools compared to control schools.

There was a very low prevalence of STH infection in
both FIT and control schoolchildren at baseline and
follow-up. Only one to three in 100 children were
infected with at least one STH parasite. This may be
indicative of either an effective deworming program in
the study sites or an inherently low STH burden in
participating schools.
The baseline situation of underweight children (i.e.
one in four children were thin) only slightly improved
at follow-up. One of the known risk factors for
undernutrition, STH infection, was not a contributing factor in the geographic areas where the study
was conducted in Indonesia. Factors not addressed
by program interventions, such as diet and socio-

economic status, need to be considered in future
impact studies. On the other hand, prevalence of
childhood obesity in participating schools increased
and was similar to other prevalence studies in the
country. This confirms that childhood obesity is a
public health concern in Indonesia that should be
monitored closely. Implications for future schoolbased interventions such as physical exercise and
healthy meals should be explored.
Although not a direct aim of the study, the FIT-PAS
built research capacity and improved the collaboration
between education, health and water-sanitation sector.
An intersectoral approach is necessary to effectively
address public health concerns.
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Annex

Annex 1 // List of
Schools Surveyed
1. Kota Bandung // 4 Fit model and 4 control schools
School name

School type

Sekolah Dasar Percobaan Negri Sabang

FIT model school

SD Kresna

FIT model school

MIN Margasari

FIT model school

SD Leuwipanjang

FIT model school

SDN Ciujung

Control school

SDN Ayudia

Control school

MI Miftahul

Control school

SDN Leuwianyar

Control school

Bandung City

4 Fit model schools

4 Control schools

2. Kabupaten Indramayu // 5 Fit model and 5 control schools
School name
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School type

SD Margadadi 4

FIT model school

SD Margadadi 5

FIT model school

SD Margadadi 6

FIT model school

SD Margadadi 7

FIT model school

Persatuan Umat Islam (PUI) Sindang

FIT model school

SDN Margadadi 1

Control school

SDN Margadadi 2

Control school

SDN Margadadi 3

Control school

SDN Margadadi 8

Control school

SDN Dermayu

Control school

Indramayu District
5 Fit model schools

5 Control schools
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Annex 2 // WASH Survey Form

>

Modified UNICEF WASH in School Monitoring Tool

26 Fit for School

Fit for School 27

Annex 2 // WASH Survey Form
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Annex 3 // Description of WASH Indicators
Indicator

Description

Toilet accessible for children

Toilets assigned for children to use and not exclusive for teacher or staff use

Functional toilets

Toilets that are not physically broken and can be used

Partially functional toilets

Toilets with physical infrastructure problems, such as deterioration in concrete and
roofing and loose doors and locks

Non-functional toilets

Toilets that exist, but are so badly damaged or tereriorated that they can no
longer be used

Clean toilets

Toilets without bad smell, visible feces, flies and litter

Partially clean toilets

Toilets with some smell, signs of fecal matter, flies and litter

Non-clean toilets

Toilets with strong bad smell, fecal matter, significant fly problems and litter

Fully clean and functional toilets

Toilets that are both fully clean and fully functional

Partially clean and functional toilets

Toilets that are partially clean and/or partially functional

Not clean and functional toilets

Toilets that are not clean and/or not functional

Individual handwashing facilities

Facilities intended for individual handwashing only and can only accomodate
one child at a time

Group handwashing stations

Handwashing facilities meant for group activities and can accomodate a group of
children or ann entire class at a time

Group handwashing slots

Number of water spouts or faucets in a group handwashing station that corresponds
to the number of children the group handwashing station can accomodate at a time

Total number of handwashing slots

Combined number of group slots in a group handwashing station and number of
individual handwashing facilities
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Annex 4 // FIT-HOS Survey Form
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