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Abstract. Countries need epidemiological information about population injury
statistics to devise preventive strategies. To generate such information we esti-
mated the one-year incidence and distribution of injury in a group of 87,134 adult
Sukhothai Thammathirat Open University distance-learning students residing
throughout Thailand. Those who participated joined the study by filling out a
baseline questionnaire in 2005 which included a one-year recall of injuries serious
enough to interfere with daily activities and/or require medical treatment. The
more serious injuries were categorised by location, mechanism and intentionality.
We collected sociodemographic information about the participants. Nearly 22%
of participants reported at least one injury during the previous 12 months. Males,
those with lower income and the less educated, had higher injury rates. Home
injuries were more common among females. Sports, road and workplace injuries
were more common among males. Transport injuries decreased with age and falls
increased with age. Most injuries were unintentional. Injury rates among Thai
adults are high. We identified at risk groups by injury mechanism and setting.
Before interventions can be devised more research is needed regarding exposure
and vulnerability in at risk socio-demographic groups.
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INTRODUCTION

Injury accounts for 9% of global mor-
tality, with 90% of injury deaths occurring
in lower and middle income countries
(Krug, 2004; Nakahara and Ichikawa,
2006). As middle income countries un-
dergo industrialization, modernization
and motorization in response to the
world’s increasingly globalized economy,
these countries experience a growing bur-
den of injury (Plitponkarnpim et al, 1999;
Roberts, 2004; Nakahara and Ichikawa
2006; Moniruzzman and Andersson, 2008).
Prevention of injury mortality has become
“a priority for (transitional) middle income
countries” (Plitponkarnpim et al, 1999).
The increasing burden of injury in middle
income countries is occurring at the same
time the decreased exposure to high risk
environments in high income countries is
reducing their injury burden (Plitpon-
karnpim et al, 1999; Moniruzzman and
Andersson, 2008).

Information obtained from individual
countries is important for international in
injury prevention and control (Sleet et al,
2003). In lower and middle income coun-
tries, data collection about the nature and
extent of injuries “is still in its infancy”
(Krug, 2004). As a consequence of this lack
of data, the importance of injury as a cause
of disability-adjusted life-years is under-
valued and solutions to addressing this
problem are under developed and under-
funded (Krug, 2004).

Thailand is one of the few lower and
middle income countries to develop a na-
tional hospital-based injury surveillance
system (Santikarn, 1999). These data have
been used to plan for injury control at both
national and international levels
(Santikarn, 1999; Santikarn et al, 2002).
While the importance of hospital-based
surveillance is beyond question, there are

limitations of injury estimates derived
solely from such systems (Sethi et al, 2004).
Hospital-based surveillance underesti-
mates the burden of injury as it captures
only a small proportion of non-fatal inju-
ries that present to hospital. Systematic
information about injury events is rarely
recorded.

In contrast to hospital-based surveil-
lance, community-based surveys can more
accurately capture the population inci-
dence of injuries along with more detailed
information about the nature of injury
events (Heinen et al, 2004; Krug, 2004; Sethi
et al, 2004). To help provide such data for
Thailand, we collected information regard-
ing injury frequency and circumstances in
a multi-faceted baseline survey of a large
community-based group recruited in 2005.
Here we report the injury results obtained
at baseline when we enquired about events
over the previous 12 months. This indi-
vidual-based information will be com-
pared to the results of a recent household-
level Thai National Injury Survey (Sitthi-
amorn et al, 2007).

MATERIALS AND METHODS

Data
The Thai Health-Risk Transition Study

includes an ongoing population-based
Thai Cohort Study (TCS) of 87,134 adult
Sukhothai Thammathirat Open University
(STOU) students residing throughout the
country. It is referred to as an open uni-
versity because it does not require high
school graduates to pass an entrance test.
The study population is made up of dis-
tance-learning students studying with
STOU in 2005. The baseline TCS data col-
lected in 2005 included retrospective recall
over the previous year about frequency of
injury and a wide array of demographic,
socio-economic, behavioral and transpor-
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tation factors that could be linked to or
modify Thailand’s injury risks.

Details regarding population selection
and methodology have been previously
reported (Sleigh et al, 2008). The 2005 stu-
dent register listed about 200,000 names
and addresses of persons studying with
STOU. A 20-page pre-tested questionnaire
was mailed to each student and 87,134
(44%) responded. The respondents dif-
fered a little by course, year of enrollment,
sex ratio, geographic location and age. The
study group represents the Thai popula-
tion well in terms of sex ratio, median age,
religion, regional distribution, occupation
and median income (Sleigh et al, 2008). A
greater proportion of the study population
resided in urban areas (51.8%) compared
to the Thai population (31.1%), although
some estimates of the urban population in
Thailand indicate the actual proportion
was about 40% in 2003 (Webster, 2005).
Because the study population was com-
prised of distance learning university stu-
dents, virtually all participants had com-
pleted high school, indicating they had a
higher level of education than the general
population. This attribute is advantageous
for obtaining accurate responses to the
complex questionnaire mailed to them.

Data scanning and editing were con-
ducted using Thai Scandevet software.
Further data editing was completed using
SQL and SPSS software. Analysis was car-
ried out using SPSS and STATA. Individu-
als with missing data were excluded, so
the totals vary a little based on the infor-
mation available.

Measures
All respondents were asked “In the

last 12 months how many injuries have
you had that were serious enough to in-
terfere with daily activities and/or required
medical treatment”, “where were you

when you were injured” and “was this
injury related to transport”.  If the reported
injury was not transport related respon-
dents were then asked “what was the
cause of this injury”.  If injured more than
once, respondents reported details on their
most serious injury. Location of occurrence
of the injury event was coded as home,
road, sports facility, workplace agricul-
tural, workplace non-agricultural or other.
The mechanism causing this most serious
injury was classified as: transport, assault,
fall, other blunt force, drowning, bite/sting,
gunshot, stab/cut, fire/heat and poisoning.
Respondents were also asked whether
their most serious injury was uninten-
tional (using the Thai word ubatihet), was
intentional (involving another person), or
intentional (not involving another person).

Definitions
Participants were divided into 5 age

groups: 15-19, 20-29, 30-39, 40-49 and 50
years and over.  Marital status was classi-
fied as single or partnered. Self-reported
residence in 2005 was classified as rural
or urban. The respondents’ incomes were
divided into 2 groups: those earning more
than or less than 10,000 Baht per month
(USD238).  Lastly, the achieved education
level of respondents was classified as high
school or lower or beyond high school.

Descriptive analysis
The absolute and relative 12 month

frequency (ie, proportion reporting injury)
of at least one injury was calculated for the
socio-demographic and economic groups
stratified by age group. The location of
occurrence, mechanism and intent for the
most serious injuries were reported for
males and females separately, across age
groups. The population studied was so
large we did not attempt on first descrip-
tion to make statistical inferences; even
small differences were statistically signifi-
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cant. We preferred to focus on the obvious
findings and avoid unnecessary empha-
sis on p-values.

Ethical issues
Ethics approval was obtained for the

study from Sukhothai Thammathirat
Open University Research and Develop-
ment Institute (protocol 0522/10) and the
Australian National University Human
Research Ethics Committee (protocol
2004344) and informed written consent
was obtained from all participants.

RESULTS

The relative frequency of at least one
injury in the previous 12 months was
21.5% for the entire study population
(Table 1). For all age groups, the risk of
having at least one injury was consistently
higher for males (24.8%) than females
(18.8%). Injury risk varied little across age
groups but it did tend to decline in respon-
dents older than 30 years. Similar injury
risks were reported for rural and urban
areas. Across all age-groups, those earn-
ing 10,000 Baht per month or less dis-
played consistently higher injury risk
(22.9%) than those earning higher wages
(19.0%).   Likewise, for all age-groups,
those with only high school or lower edu-
cation were at higher risk for injury (23.2%)
than those who were educated beyond
high school (19.9%). Those who were
single had marginally higher rates of in-
jury than those with partners (21.9% vs
20.4%); this small difference was noted for
all age groups.

Injury more commonly occurred at
home in females than in males (6.2% vs
4.3%) (Table 2). Males were more fre-
quently injured on the road (6.8% vs 5.1%),
at sports facilities (5.2% vs 1.0%), in agri-
cultural workplaces (1.5% vs 0.6%) and
non-agricultural workplaces (3.4% vs

2.5%). The age effects were prominent; for
those injured at home, rates were highest
in the youngest and oldest males and
tended to be stable across all age groups
for females. Age effects were notable for
road injuries and similar between sexes
with injury rates halving across the age
range. Sports injuries became less frequent
in those over age 40 for both sexes but were
5 times more frequent in males (5.2% vs
1.0%). Agricultural injuries occurred with
a stable frequency across working age
groups and were substantially lower in
females. Non-agricultural workplace inju-
ries occurred in all age groups but were
most common in the 20-29 year age group
in both sexes.

Transport was by far the most com-
mon mechanism of injury for all age-
groups (Table 3), with 9.9% of males and
7.0% of females identifying it as the mecha-
nism of their most serious injury. Age ef-
fects were also apparent, in that younger
male and female respondents were more
likely to report transport-related injuries
than older respondents. Falls were the sec-
ond most reported mechanism for injury
in males (4.6%), particularly among those
over 20, and in females of all ages (3.8%).
The proportion of respondents that re-
ported falls increased with age in both
males and females. Blunt force (3.3% of
males and 2.1% of females) was the third
most reported mechanism. The proportion
of males reporting blunt force as the cause
of their most serious injury fell with age,
however, the relationship with age was not
as apparent for females. The same could
be said for stabs/cuts (2.7% of males and
1.9% of females) which was the fourth
most common reported mechanism. Other
injury mechanisms were reported infre-
quently, particularly drowning (0.1% of
males and females) and gunshot wounds
(0.1% of males and 0.02% of females).
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Nearly two-thirds of all injuries were
reported to be “unintentional”, with the
risk of unintentional injury being 15.2% for
males and 11.0% for females (Table 4).
Males had a higher risk than females of
an intentional injury involving another
person (2.0% vs 0.9%), while the risk for
an intentional injury with no other person
involved was similar between males
(5.8%) and females (5.7%). For both males
and females, those under age 30 were more
at risk of unintentional injury, while for
intentional injuries (both involving and
not involving another person), no age ef-
fects were apparent. The proportion of re-
spondents for whom intent was unre-
ported increased with age.

DISCUSSION

Based on the Thai Open University
(STOU) baseline survey in 2005, this pa-
per presents a descriptive overview of in-
jury, providing population estimates of
frequency and incidence by person, set-
ting, mechanism and intent.  The main
finding of this large national study was
that baseline injury rates were high, with
over 20% of the study group reporting an
injury during the last 12 months. Males
reported more injuries than females. Hav-
ing low income or lower education was
associated with higher rates of injury. In-
jury at home was more common for fe-
males than males but the opposite was true

Age group
(years) Unintentionalb Intentional Intentional Intention Total

(involving another (no other person unreported
person) involved)

Males
15-19 150 (17.6) 17 (2.0) 47 (5.5) 7 (0.8) 221 (26.0)
20-29 2,861 (17.0) 383 (2.3) 972 (5.8) 224 (1.3) 4,440 (26.3)
30-39 2,040 (14.8) 288 (2.1) 746 (5.4) 256 (1.9) 3,330 (24.2)
40-49 777 (12.0) 103 (1.6) 430 (6.7) 145 (2.2) 1,455 (22.5)
>50 186 (12.0) 17 (1.1) 93 (6.0) 51 (3.3) 347 (22.4)

Total 6,014 (15.2) 808 (2.0) 2,288 (5.8) 683 (1.7) 9,793 (24.8)
Females

15-19 214 (13.0) 19 (1.2) 76 (4.6) 17 (1.0) 326 (19.7)
20-29 3,165 (11.6) 250 (0.9) 1,719 (6.3) 281 (1.0) 5,415 (19.8)
30-39 1,350 (10.0) 114 (0.8) 660 (4.9) 168 (1.2) 2,292 (16.9)
40-49 436 (9.7) 48 (1.1) 222 (5.0) 90 (2.0) 796 (17.8)
>50 67 (11.1) 2 (0.3) 27 (4.5) 12 (2.0) 108 (17.9)

Total 5,233 (11.0) 433 (0.9) 2,704 (5.7) 568 (1.2) 8,938 (18.8)

Table 4
Absolute and relative (%) frequency of at least one injury in previous 12 months by

intent of most serious injury, by age and sex.

Injury frequency (%)a by intent

aPercentages represent relative frequency of injury in a given age-sex group. For example among
15-19 year old males (n=851, see Table 1) 150 or 17.6% reported experiencing an accidental injury.
b Using the Thai word ubatihet, implying “unintentional”.
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for sports, road and workplace injuries.
Transport injury risk in both sexes de-
creased with age but falls increased with
age. The majority of injuries were reported
to be unintentional among both males and
females.

Our study design did not permit
analysis of differential exposure by sex,
age, occupation or socio-economic status
so we are unable to distinguish between
vulnerability and exposure when inter-
preting observed differences in various
injury rates. One notable strength of this
study was the size and national distribu-
tion of the study population which repre-
sents well adult Thais in terms of sex ra-
tio, age, religion, income and other impor-
tant factors (Sleigh et al, 2008). The sample
was substantially better educated than the
average adult Thai and this should have
helped improve the accuracy of the reports
but it also means that the study popula-
tion was less able to represent injury pat-
terns associated with lower levels of edu-
cation. The recall period we adopted (12
months) is similar to that used in many
other population studies of injury but is
subject to 2 forms of recall error: memory
decay and memory telescoping. These er-
rors have opposing effects and the net re-
sult is partly a function of the severity of
the injury, the length of the recall period
and the relationship between the person
reporting the injury and the person in-
jured. Long recall periods, reporting on
other people and using a low severity
threshold will all be subject to memory
decay and underreporting. For one year
recall by proxy respondents reporting
against a moderately low injury threshold
the under-recall will approximately halve
the annual injury event estimates (Harel
et al, 1994).

Underestimation of injuries is a well
known problem encountered in develop-

ing country health statistics, and it is rea-
sonable to expect Thailand is also affected.
For example, the informative periodic
Thailand Health Profile (Wibulpolprasert,
2008), estimated the national road traffic
fatalities toll to be 13,766 in 2004 and a
large National Injury Survey (NIS) con-
ducted that same year by Chulalongkorn
University, The Alliance for Safe Children
and UNICEF, produced estimates of a na-
tional road traffic toll of 20,000 people –
almost 50% more than the Thailand Health
Profile estimate (Sitthi-amorn et al, 2007).
This estimation problem is compounded
by difficulties in comparing injury rates
that depend on different reporting thresh-
olds, reporting systems, survey popula-
tions or different categories of respon-
dents.

The injury rates in our study popula-
tion per 100,000 per year were almost four-
teen times higher than those reported by
the NIS (21,500 vs 1,573). However, the
relative proportions of injury by sex, age,
and mechanisms were quite similar in the
two injury studies. Some of the differences
in magnitude of injury rates may be ac-
counted for by the difference in the
samples from which the data was ob-
tained.  The STOU sample was less rural
(48% versus 61%) and better educated
(high school education in nearly 100% ver-
sus 56% in the general population). Both
of these factors were likely to have low-
ered the threshold of concern about inju-
ries (Johansson, 1991), and to have in-
creased the recall of minor injuries.  Some
of the differences may be due to the dif-
ferent methods used for the two studies.
The STOU cohort was instructed to report
injuries that interfere with daily life and/
or require medical care, whereas the NIS
respondents were asked to recall injuries
severe enough to require three or more
days off work, and/or three or more days
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of restricted activity and/or require medi-
cal care. Thus, the NIS set the injury thresh-
old at “moderate to severe” and the STOU
captured injury events starting at a lower
threshold. Injuries of low severity are more
common than high severity injuries, so the
inclusion of injuries of a lower severity
would be expected to substantially in-
crease the injury estimates.  STOU respon-
dents were reporting injuries they had
personally experienced, whereas NIS in-
formants were reporting those of the en-
tire household, hence, most of their esti-
mates are based on proxy respondents.

Because of better education and the
non-use of proxies for reporting, the STOU
data are probably minimally affected by
underestimation problems that are nor-
mally encountered in developing country
injury statistics. If this is true, our STOU
results indicate a much higher injury bur-
den in lower and middle income countries
than has previously been recognized. The
ongoing Thai Cohort Study will yield pro-
spective incidence data as the cohort is
followed through time from 2005 and we
can expect a much better understanding
of causal pathways for injury once these
longitudinal data are available. On the
basis of data available already, including
those presented here, we already know a
substantial proportion of the Thai popu-
lation is injured every year. The injury
rates are associated with a variety of socio-
demographic factors; risks vary consider-
ably across various segments of the popu-
lation. Before interventions are possible we
need to understand how the increased risk
observed among certain socio-demo-
graphic groups for specific injury catego-
ries (eg, more road injuries among young
people or more home injuries among older
people) are due to excess exposure and
how much are due to intrinsic susceptibil-
ity.
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