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Abstract. School absenteeism data can be used as surrogate data to identify
potential disease outbreaks in schools and the community. We aimed to explore
the patterns of school absenteeism, especially absence due to sickness with and
without fever. Absenteeism data of anonymous students during academic year
2013 were extracted from an electronic school absenteeism monitoring system
implemented in 6 primary schools in Bangkok. Absence status was classified into
4 groups: unexplained absences, absence for personal reasons, absence due to
sickness with fever, and absence due to sickness without fever. The absence rate
was calculated to describe the patterns of absenteeism by type of absence, sex,
grade, school size and season. The overall absence rate was 47.40 per 1,000 school
days. Unexplained absence rate was 29.34 per 1,000 school days. The absence for
personal reasons rate was 12.84/1,000 school days. The absence due to sickness
with fever rate was 3.87/1,000 school days. The absence due to sickness without
fever rate was 1.35/1,000 school days. Patterns of school absences differed by
school sizes and over time. Seventy-three percent of students with absence due
to sickness reported they had fever. Absence due to sickness with fever occurred
more commonly among younger students (Grades 1 and 2) and during the rainy
season. Similar patterns of absence due to sickness and absence due to sickness
with fever among the schools suggest data recording absence due to sickness
may be used to estimate the incidence of acute febrile illness among students.
This data regarding absence due to sickness may be useful for syndromic surveil-
lance. Further studies of the correlation between absence due to sickness among
students and disease occurrence in the community are needed.
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INTRODUCTION

School absenteeism data are useful
for early detection of disease outbreaks
(Omoe, 2010; Kass-Hout et al, 2012). School-
based syndromic surveillance systems are
an effective practical way of monitoring
disease trends in communities (Lea ef al,
2007; Sasaki et al, 2009; Crawford et al, 2011;
Mann et al, 2011; Weng et al, 2015).

An increase in school absenteeism
could indicate a disease outbreak but
has low specificity for detecting com-
municable disease outbreaks (Short et
al, 2011). Using absenteeism data that
includes the reason for the absence may
improve specificity in detecting disease
outbreaks in schools and the community
(Besculides et al, 2005) and improve out-
break predictions (Shen et al, 2008; Cheng
et al, 2013). Absenteeism with symptom
data needs to be validated, especially in
resource-limited settings where informa-
tion about illnesses in the community is
limited (Lawpoolsri et al, 2014).

In Thailand, there is an attempt to
establish a syndromic surveillance system
using school absenteeism data (Sabcha-
reon et al, 2012). In Thailand it is manda-
tory to record student attendance on a
daily basis as part of student evaluations.
The reason for the absence, including
absence due to sickness and absence for
personal reasons, are obtained from the
parents and recorded. When the parents
do not provide a reason for the absence,
it is classified as unexplained. These data
are usually recorded on paper and used
within schools, which makes data shar-
ing between schools and public health
authorities difficult.

Recently, an electronic school absen-
teeism monitoring system was imple-
mented at 7 pilot primary schools in
Bangkok. The teachers record the presence
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or absence of students each morning via
tablet. The data are then electronically
transferred to a central database, which
can be shared with health centers at lo-
cal and central levels (Lawpoolsri et al,
2014). The aim is to use absenteeism data
to identify potential disease outbreaks,
such as dengue infections and influenza.
Teachers are required to contact parents
and record if the student was sick with
or without fever. However, contacting the
parents of each absent student is difficult.
This creates the question as to whether
the data would be useful to identify out-
breaks. Therefore, we aimed to evaluate
absenteeism data, paying particular atten-
tion to students who were absent due to
being sick and whether fever was present
or not. This data can inform planning for a
syndromic surveillance system that can be
practically implemented on a large scale.

MATERIALS AND METHODS

Participants

We conducted a prospective cohort
study at 6 of the 7 primary schools that
implemented the electronic school ab-
senteeism monitoring system under the
Bangkok Metropolitan Administration
(BMA) in Lat Krabang District, Bangkok,
Thailand. The one school excluded from
this study had a small population and
the data from that school deviated from
the data from other schools. The 6 partici-
pating schools were classified into three
groups by size. One school was classified
as large because it enrolled 2,000 students.
Three schools were classified as medium
because they enrolled 500-1,000 students.
Two schools were classified as small be-
cause they enrolled <500 students.

Procedure

School absenteeism data for the 6
target primary schools from 16 May 2013
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to 10 March 2014 were extracted from the
electronic school absenteeism monitoring
system. This database is hosted by the
Center of Excellence in Biomedical and
Public Health Informatics, Faculty of
Tropical Medicine, Mahidol University.
The student data was collected only by a
code, not by name, so the data could not
be linked to the student. For each student,
the following information was recorded:
school name, sex, grade, day of absence,
and type of absence: unexplained, ab-
sence for personal reasons, absence due
to sickness with fever, and absence due
to sickness without fever. These variables
were used to explore absentee patterns
by sex, grade, school size and season and
calculate the absence rate and chance
the absences were due to a public health
condition.

Data analysis

The accessed data were screened for
potential errors. Absences listing more
than 10 days were excluded from the
study. These long absences were assumed
to be due to errors in data entry, such as
when a student transferred to another
school and the records were not updated.

Baseline characteristics of all absent
students from the 6 study schools were
recorded. The absence rate was calculated
using the student number to determine the
number of absences and the total school
days misses per each academic year. The
monthly absence rates were calculated by
the type of absence. The duration of each
absence in school days was recorded. The
absence rates by type of absence were
calculated by sex, grade, school size and
season. Significant differences in absences
by sex, grade, school size and season were
calculated using Poisson regression. A p-
value <0.05 was considered statistically
significant. Statistical calculations were
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performed using STATA, version 11, 2010
(StataCorp LP, College Station, TX).

Ethical considerations

This study was approved by the Eth-
ics Committee of the Faculty of Tropical
Medicine, Mahidol University. Written
informed consent was obtained from all
study subjects and their parents prior to
participation. The data were evaluated
anonymously.

RESULTS

In total, 25,636 absences were record-
ed for the 6 study schools during the 2013
academic year study period. Of these, 254
absences (1%) lasted >10 days and were
excluded. The remaining 25,382 absences
were included in the study.

Baseline characteristics of study subjects.

A total of 5,732 students attended
the 6 study schools during study period.
Fifty-two percent were male. The numbers
of students by grade were similar. Ninety
percent of study subjects were enrolled
in large (51%) or medium schools (41%)
(Table 1).

Temporal patterns of absenteeism by type
of absence

The absence rate varied during the
study period from 45 to 167/1,000 school
days. Similar temporal patterns were
seen by type of absence. Unexplained
absences peaked two times: at the end of
the first (93/1,000 school days) and second
(129/1,000 school days) semesters. Both
unexplained absences rate and rate of
absence due to sickness peaked in March
2014 (129 and 19/1,000 school days, respec-
tively) (Fig 1).

Patterns of school absenteeism

Of the 25,382 absences recorded dur-
ing the study period, 80% lasted only 1
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day (Fig 2). An absence >4 days occurred
in 3.3% of all absences. Among absence
episodes due to sickness with fever and
sickness without fever, 6.1% and 5% were
absent =3 days, respectively (Fig 3).

The overall absence rate was 47.40/
1,000 school days. Sixty-two percent of
absences were unexplained absences, 27%
were for absence for personal reasons and
11% were due to sickness. Of those ab-
sences due to sickness, 74% were absence
due to sickness with fever (Table 2).

The unexplained absences rates were
significantly (p = 0.01) higher among
grade 6 students (39.64/1,000 school days)
and among those from large schools (p =
0.01) (48.62/1,000 school days). The unex-
plained absences rate was significantly (p
=0.01) higher in winter (32.56/1,000 school
days) than other seasons. Male students
were significantly (p = 0.01) more likely to
have an unexplained absence than female
students.

Rates of absence for personal reasons
were significantly (p = 0.01) higher among
grade 3 students (19.49/1,000 school days).
Students from small (18.86/1,000 school
days) and medium (17.39/1,000 school
days) were significantly (p = 0.01) more
likely to have more absence for personal
reasons than the large school (6.17/1,000
school days). Absence for personal reasons
was significantly (p = 0.01) more often in
the winter (14.28/1,000 school days) than
the other seasons (rainy = 13.22/1,000
school days and summer = 9.11/1,000
school days). There was no significant dif-
ferent (p = 0.74) in absence rates between
males and females.

Absence due to sickness comprised
11% of all absences (5.22/1,000 school days).
The rates of absence due to sickness were
higher among grade 1 (9.00/1,000 school
days) and grade 3 students (7.92/1,000
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Table 1
Baseline characteristics of study subjects
during the study period (N = 5,732).

Characteristics Students
n (%)
Sex
Male 2,989 (52)
Female 2,743 (47)
Grades
1 924 (16)
2 950 (16)
3 930 (16)
4 961 (16)
5 966 (16)
6 1,001 (17)
School size
Large 2,942 (51)
Medium 2,359 (41)
Small 431 (7)
All 5,732 (100)

school days) (p =0.01) than the other grades
(grade 2 =3.92/1,000 school days, grade 4 =
4.31/1,000 school days, grade 5 =5.23/1,000
school days and grade 6 =2.21/1,000 school
days). The rates of absence due to sickness
among students in medium sized schools
(6.37/1,000 school days) was significantly
higher (p =0.01) than among students from
other sized schools (large sized school =
4.32/1,000 school days and small sized
school = 3.59/1,000 school days). Absence
due to sickness was significantly (p = 0.01)
less likely to be reported during winter
(3.66/1,000 school days) than the other
seasons (rainy = 6.19/1,000 school days and
summer = 5.74/1,000 school days).

Patterns of sickness with fever among sick
subjects

The proportions of study subjects
with sickness with fever varied by grade,
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Fig 2-Percentages of absences by length of absence.

school size and season. Among absence
due to sickness of study subject, 74% of
them had fever. The proportion of study
subjects who were absence due to sickness
with fever varies by grades, school sizes
and seasons. Among study subject with
absence due to sickness, subjects in grade
3 were significantly (p = 0.01) less likely
to have fever (46.84%) than subjects in
the other grades (grade 1 =82.33%, grade
2 = 83.42%, grade 4 = 89.32%, grade 5 =
86.81% and grade 6 =77.83%). About 89%
of subjects with absence due to sickness
in the medium sized schools were signifi-
cantly (p = 0.01) more like to have fever
than among subjects from other sized
schools (large sized school = 48.84% and
small sized school =76.60%). More study
subjects with absence due to sickness
were significantly (p = 0.01) to have fever
during rainy season (81.00%) than during
the other seasons (winter = 62.84% and
summer = 70.56%) (Table 3).

DISCUSSION

School absences may assist in surveil-
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lance of disease outbreaks as well as school
attendance may correlate with academic
success (Allensworth and Easton, 2005;
Omoe, 2010). In most countries, disease
surveillance relies on passive detection
of disease, which has a low sensitivity for
timely detection of outbreaks. Integrating
absenteeism data may enhance the sensi-
tivity of surveillance systems (Wagner et al,
2001; Zhao et al, 2007) in order to initiate
timely control measures (Peterson et al,
1979; Ohkusa, 2010; Kom Mogto et al, 2012).

Absenteeism data for students has
been proposed to monitor academics and
public health (Schmidt et al, 2010). Social
problems may be reflected by unexplained
absences or absence for personal reason
while public health problems may be
reflected by absence due to sickness. Ab-
sentee data is more useful if the reason for
the absence is clarified, such as absence
due to sickness (Crawford et al, 2011; Sab-
chareon et al, 2012; Ohkusa, 2010; Mook et
al, 2007). This information is not routinely
collected at schools in Thailand. In this
study, we collected absence data and clas-
sified it into absence due to sickness with
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and without fever, absence for personal
reasons and unexplained absences among
students attending six primary schools in
Bangkok. We also classified these absences
by sex of student, grade, size of school
and season.

The overall absence rate among study
subjects in our study (48/1,000 school
days) was approximately one-third that
of a study conducted in the United King-
dom (130/1,000 school days) (Schmidt et al,
2010). In our study, 62% of total absences
were due to unexplained absences. Pos-
sible reasons for this could include not
being able to contact the parents to learn
the cause of the absence or the student was
absent without parent’s knowledge. One
study from the United Kingdom found
27% of studied students were truant with-
out their parents’ knowledge (Malcolm
et al, 2003). Further studies are needed
to determine underlying causes for high
percentage of absences at the large study
school.

Absence for personal reasons in our
study was defined as an absence for a
known reason other than sickness. Stu-
dents may be absent from school for fam-
ily reasons, which comprised 82% of the
absences for personal reasons in our study
with a duration of leave of 1 day. Absence
for personal reasons was more common at
small and medium sized than at the large
school in our study. At smaller schools, the
parent teacher relationship may be closer
and an identifiable cause for the absence
was more likely to be communicated from
the parent to the teacher.

Absences due to sickness have been
used as an indicator of disease outbreaks
(Cheng et al, 2013; Lawpoolsri et al, 2014;
Weng et al, 2015). Adding specific symp-
toms, such as rash, respiratory symptoms
or gastrointestinal symptoms to the school
absentee data can increase the sensitivity
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of detecting a disease outbreak (Meynard
etal,2007; Shen et al, 2008). Generally, such
information is not routinely collected. Re-
garding the presence or absence of fever
should improve the sensitivity of disease
outbreak monitoring using absenteeism
data.

Previous studies found absence rates
can be used to predict disease outbreaks
(Besculides et al, 2005; Egger et al, 2012). In
our study, only 11% of absences were due
to illness. Therefore, in this study setting,
the absence rate may not be a useful indi-
cator for disease outbreaks. In our study,
absence due to sickness and sick with fe-
ver (Fig 1) had similar patterns over time.
Approximately 74% of our sick study sub-
jects reported having fever. The propor-
tions of sickness with fever did not vary
by sex or grade. Only half of sick study
subjects in our study at the large school
reported a fever. This suggests the useful-
ness of using only absence due to sickness
to predict outbreaks of infectious diseases
may vary by school. However, using ab-
sence due to sickness as an indicator for
disease outbreak detection may be more
useful during the rainy season; approxi-
mately 81% of study subjects who were
absence due to sickness during the rainy
season had a fever. In Thailand, infectious
diseases, such as dengue, influenza and
pneumonia, are more common during the
rainy season (BMA, 2013). Febrile illnesses
usually require several days to improve.
In our study, a larger proportion of 3-day
absence was observed among those who
were absent due to sickness with fever
than those who were absent due to the
other reasons.There were no disease out-
breaks during the study period.

Information about fever among sick
study subjects was obtained from the par-
ent and may be prone to bias. The parents
may have simply touched the child and
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determined they had fever on this basis.
This could cause over-reporting of fever,
particularly those with a 1-day absence
due to sickness.

This study was conducted in a sub-
urban, industrialized part of Thailand.
Absenteeism may vary by location. One
study from rural Cambodia reported 90%
of absences were due to illness (Cheng et
al,2013). Another study conducting in five
Asian countries, including rural areas of
Thailand (Ratchaburi and Kamphaeng-
Phet Province), Indonesia, Malaysia,
Philippines and Vietnam, reported 19.3%
of absences were due to an acute febrile
illness (Capeding et al, 2013).

Our study provides absenteeism data
for primary school students in sub-urban
industrialized Thailand; including a
parental report of fever, which is not rou-
tinely collected. Absence due to sickness
accounted for only 11% of total absences in
our study. Therefore, absence due to sick-
ness data rather than total absence data
should be further studied for its benefits in
disease surveillance in our study area. The
majority of sick study subjects reported
having a fever. Our findings suggest
routine data collection regarding absence
due to sickness may be potentially useful
for disease surveillance, but it involves
extra workload for data collection. No
disease outbreaks occurred during the
study period so the benefit of this data for
disease outbreak surveillance is unclear
and required further study.
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