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Childhood injuries remain understudied in Uganda. The objective of this study was to determine the extent, nature
and determinants of school-related childhood injury risk in north-western Uganda. A cohort of 1000 grade fives
from 13 elementary schools was followed-up for one term. Survival and multi-level modelling techniques compared
the risk rates across gender, schools and locations. Childhood injuries are common in north-western Uganda. Most
of them occur during travel, breaks, practical classes and gardening, while walking, playing, learning and digging.
Most injuries result from collisions with objects, sports and falls. Two-thirds of children receive first aid and hospital
care. Times to injury were 72.1 and 192.9 person days (p¼ 0.0000). Gender differences in time to event were
significant (p¼ 0.0091). Girls had better survival rates: cumulative prevalence of childhood injury was 36.1%; with
significant gender differences (p¼ 0.007). Injury rate was 12.3/1000 person days, with a hazard ratio of 1.4.
Compared to girls, boys had a 37% higher injury rate (p¼ 0.004). Rates varied among schools. Associated factors
include sex and school. Rural–urban location and school differences do influence childhood injury risk. Childhood
injuries are common: the risk is high, gender- and school-specific. Determinants include gender and school. Location
and school contexts influence injury risk.

Keywords: school children; injury risk; injury rates; multi-level survival analysis

Introduction

Childhood and adolescent injuries are a major public
health problem accounting for approximately 950,000
annual fatalities worldwide (Peden et al., 2008). Ninety
per cent of the fatalities are unintentional; 95% of
them occurred in low-income countries, and a large
proportion among school children (Kobusingye, Gu-
watudde, & Lett, 2001; Lett, Kobusingye, & Ekwaru,
2006; WHO & UNICEF, 2005). In Africa, the
prevalence of childhood and adolescence violation
ranges between 38.6% and 71.5%. In Uganda, one of
three serious intentional injuries in referral care involve
young people between ages of 13 and 23 years, 28% of
them, students, 95% being assaulted. Furthermore,
schools, homes and roads are the leading locations of
childhood injury with falls, traffic, blunt force and
burns being the most common mechanisms (Mutto,
Lawoko, Nansamba, Ovuga, & Svanstrom, 2011;
Mutto, Lett, Lawoko, Nansamba, & Svanstrom,
2010; Jayaraman et al., 2009). The extent and nature
of the childhood injury risk in Ugandan schools and
homes is not, however, well understood. In China,

injury rates among students range between 5 and 50/
100 students/year, with greater risk in males (Li, Wang,
Huang, & Luo, 2003; Yang, Yeh, Cheng, & Lin, 1998).
The growing sexual and labour exploitation of children
world-wide is also beginning to draw attention (WHO,
2006; International Labour Office, 2006; Diallo,
Hagemann, Etienne, Gurbuzer, & Mehran, 2004).

Previously, age, gender, truancy, disobedience,
substance abuse, past violence, low academic achieve-
ment, alienation, sports, depression, other personality
variables, poverty, poor housing conditions, domestic
energy source, maternal age, parenting and supervision
quality, parental conflict and divorce, bullying and
peer influence were identified as key determinants of
childhood injuries (Anderson, Benjamin, & Bartholow,
1998; Bettencourt & Kernahan, 1997; Bettencourt &
Miller, 1996; Booth, Rose-Krasnor, McKinnon, &
Rubin, 1994; Carlson, Marcus-Newhall, & Miller,
1990; Guerra, Huesmann, Tolan, Van Acker, &
Eron, 1995; Junger & Wiergersma, 1995; Kolvin,
Miller, Scott, Gatzanis, & Fleeting, 1990; Lett et al.,
2006; McCord, 1991; Mutto et al., 2010; Potts,
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Martinez, & Dedmon, 1995; Pulkkinen, 1995; Spencer,
Dobbs, & Phillips, 1988; Starkuniviene & Zaborski,
2005). Personality variables were particularly thought
to influence aggression under provocation (Bushman &
Baumeister, 1998; Netter, Hennig, Rohrmann, Wyhli-
dal, & Hain-Hermann, 1998; Pihl, Lau, & Assaad,
1997). However, the mechanisms through which the
above factors mediate specific childhood injuries in
those Ugandan locations are not well understood.

The significance of these findings notwithstanding,
important gaps remain in the research. First, many
previous studies independently viewed predictors of
child injuries at either individual or aggregate levels. Yet,
implied in the theoretical models (of injuries), e.g.
epidemiologic, Haddon and ecological models are the
facts that the interplay between individual and con-
textual factors may actually increase (children’s) vulner-
ability to injuries (Bronfenbrenner, 1979; Gordon, 1948;
Rivara, 2001). This interplay occasions specific time and
contextual dependencies that may render the standard
epidemiologic and statistical models inefficient and
inappropriate. The emergence of multi-level techniques
has made this distinction possible. For prevention, such
distinction enables identification of level(s) to be
targeted for public health policy and programme action.
In addition, while injury determinants have been sev-
erally investigated, the propensity of their underlying
hazards (e.g. fight or fall) has not been extensively
investigated, to the best of our knowledge. The adap-
tation of methods previously commonly used in cancer
and other research to injuries (i.e. survival analysis) can
make such studies possible. While Dickman & Adami
(2006) did point the limitations of survival experiences,
they remain pertinent in informing secondary prevention
from a process point of view.

Other gaps in the research include the effect of
stakeholder perceptions on definition and visibility of
different injury types, and their causes and solutions.
Previously, such perceptions were associated with
stakeholder responses to injuries (Butchart et al.,
2000). In addition, the role of traditional strategies
grounded in holistic perspectives of health including
spiritual, emotional and social dimensions in the
definition and construction of prevention strategies is
also important (Ivars et al., 2008).

In summary, therefore, such studies that address the
above gaps will enable a deeper understanding of
childhood and adolescence injury risk in time and space,
which is crucial for informing prevention policy and
programmes. This article is a step in that direction. It
specifically focuses on school-related childhood injury
risk because schools are important locations for
socialisation (UNO, 1986) and north-western Uganda
because it is one of the most under-studied regions of
Uganda and yet it faces two fairly ‘fluid’ and unstable

international boundaries. Injury risk is regarded as
probability of occurrence of an injury event during a
specified school period. Aggregated (survival) experi-
ences and hazard functions are used to illumine
previously hypothesised contextual protective effects
(Bernard, 1991). Time and space variations in (injury)
risk are assessed: such effects were reported earlier
(Engstrom, Laflamme, & Diderichsen, 2003; Nakito,
Mutto, & Lett, 2006; Pickett, Garner, Boyce, & King,
2002; Yang et al., 1998) although without sufficient
control for exposure-time and contextual effects. School-
related injury risks were hypothesised to have distinct
hazard functions with contextual and learner-specific
covariates. A 1999 hospital-based study had identified
the same group as most at risk of traffic injuries
(Andrews, Kobusingye, & Lett, 1999) and a subsequent
cohort study estimated their cumulative traffic injury
prevalence at 0.5% (Nakito, Mutto, Howard, & Lett,
2008); both studies were urban health facility-based and
did not use MLA techniques.

Methods

Settings

The study was carried out in elementary schools in a
largely rural north-western Ugandan district which has a
few urban and peri-urban neighbourhoods among the
many typically rural communities; approximately 75 km
north of the regional capital-near Uganda–Sudan
Border. The majority (89%) of the residents’ are ethnic
Aringa: 80% of them Muslims. The area is still recupe-
rating from years of armed rebellion. Subsistence agri-
culture is its main economy. Over 60% of the population
lives below poverty line (Deininger & Okidi, 2003).

Design

Cohort design was used to explore the extent, nature
and determinants of school-related childhood and
adolescent injury risk. An injury or violation event
was considered school related if experienced by a
sampled school child specifically because of schooling
and (school) related exposure. Because the children in
this study were all non-residents of the primary
schools, such injuries could happen to them at home,
on the way to and from school or at school. Grade-five
children were selected because of their command over
English language and availability for follow-up injury
and violence prevention activities within the same
schools. A specific register was created for this study at
the beginning of the term. The class teachers updated
the register every fortnight on the basis of whether or
not the child had had an injury and violent event in the
previous two weeks. For those who reported to have
had an injury or violent event, a separate injury and
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violence surveillance form was completed. Those who
were injured or violated in-between were automatically
reflected in the register, a surveillance form was also
immediately completed by the teacher. Sample size was
calculated with a variance inflation adjustment based
on an ICC of 0.04 and average cluster size of 50
established from an earlier northern Ugandan study
(Mutto, Kahn, Lett & Lawoko, 2009). The cohort was
followed-up fortnightly between 2 February 2009 and
30 April 2009. Data were analysed in November 2010
using Stata version 11 (STATA Corporation, 2001).
Participating schools were selected by local (District)
Education Officials on the basis of predefined inclusion
criteria including consent, accessibility, safety, security,
ownership, location within original premise, grade five
class size of above 40 (at least 25% of them girls),
parents’, teachers’ and district education authority
consent. School-related injuries and violations happen-
ing at school, at home or on the way to and from
school were recorded by trained teachers using a
standard format. Of the screened schools, only 13 were
retained because of local interest.

Measures

The main outcome measures were school-related injury
or violation events. Other recorded individual level
covariates included age, sex and attitudes towards
conflict and violence (the information on attitudes

towards conflict and violence was used to validate a
new scale published elsewhere). Contextual variables
included school, location and institutional religious
affiliation. Tracked injury characteristics were time,
place, activity at time, intent, social behaviour, and
physical action, injury mechanism, severity, nature,
affected body part and outcomes (refer to the summary
of measures in Table 1). The primary respondents were
the grade-five children.

Analysis

Survival analysis techniques were used to estimate and
compare injury rates and survival proportions among
ages, genders, schools, locations and institutional
religious affiliations. Since days were the adopted units
of observation time, person-days were used to estimate
the actual at-risk time contributed by the entire cohort.
Times to first injury or violation event varied among
the children, and a child remained eligible to con-
tribute to the at-risk person-days as long as he or she
had not yet experienced his or her first event. Time and
contextual effects of injury risk were evaluated using
Poisson and Cox proportional hazards models. The
proportional hazards assumptions were evaluated
using log-rank and scaled Schoenfeld residuals tests.
Assumption violations and ties were addressed
through stratification and efron techniques (Grambsch
& Therneau, 1994; Hosmer, Lemeshow, & May, 2008).

Table 1. Definitions and measures of study variables.

Variable Definition Measure

Injury

Violation

Age
Sex
Physical act

Social behaviours

School

Location

Affiliation

Survival time
Injury/violation date

Effect on child’s schooling

Organic level lesions resulting from acute exposures to
energy in excess of physiological tolerance
thresholds, or insufficiency of vital elements (Baker,
1992). Injuries are dichotomized as unintentional if
inadvertent or intentional, if deliberate

Intentional use of force or power, actual or threatened,
against another person, self or group, resulting in or
with likelihood of resulting in injury, death,
deprivation or mal-development. (WHO 2000)

Number of years lived since birth
Being either male of female
Physical mechanism leading to injury or applied
violation

The behavioural expression that contextualized the
event

The institution where the child is enrolled and
attending classes

Whether school is located in rural or urban or peri-
urban setting

Religious affiliation of founding establishment /
religious culture
(protestant, catholic or Islamic)

Time from beginning of term to injury event
Date when the exact injury or violation event
happened

How the incident affected schooling

Binary (outcome)

Binary (outcome)

Continuous
Binary
Categorical

Categorical

Categorical

Categorical

Categorical

Continuous
Date

Categorical
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D
ow

nl
oa

de
d 

by
 [

M
ilt

on
 M

ut
to

] 
at

 0
4:

30
 2

5 
Ja

nu
ar

y 
20

12
 



Multi-level logistic regression techniques (Goldstein,
Browne, & Rasbash, 2002; Leyland & Groenewegen,
2003; Snjjders & Bosker, 1999) were then used to
explore effects of contextual covariates, specifically,
institutional religious affiliation, location and school on
childhood injury probabilities. MLA techniques allow
for inclusion of contextual effects in analysis of
individual level injury and violation risk. All models
were assessed for appropriateness using likelihood ratio
tests and the most appropriate model was used to
address current study objectives.

Model definition for MLA

Model one was empty; model two contained individual
level explanatory factors, model three included school
level factors and model four included societal factors
particularly religious affiliation and location.

Estimated effects for MLA

The fixed effect was the cumulative childhood injury
prevalence (probability) in the cohort and the random
effects were the variations attributed to contextual
factors as expressed by the variance partition coefficient.

Permission for this study was granted by Yumbe
District Education Authorities and ethical clearance
was given by Gulu University Faculty of Medicine
Committee for Research on Human Subjects.

Results

Cohort characteristics

The cohort consisted of 1000 grade-five children
between ages of 9 and16 years from 13 elementary
schools in north-western Uganda. Male:female ratio was
12:10. The age distributions were similar among schools,
locations and affiliations. Cohort bio-demographics are
summarised in Table 2. Follow-up lasted for one school-
term (2 February 2009 to 30 April 2009). Loss to follow-
up was approximately 5% and consistent with the
underlying enrolment attrition for this grade and region.
Children are officially considered to have dropped out of
school only during interclass transitions. Previous
studies in the region had estimated the enrolment
attrition at this grade in Yumbe to range between 3.5–
7% (Mutto et al., 2010). Five per cent of the children in
this study could not be accounted for by the end of the
follow-up period. The losses did not significantly alter
the bio-demographic profile of the cohort.

Extent of problem

A total of 361 injury events were recorded during
follow-up, 37.9% of them among girls and 22.6% were

intentional. The mean age of injured children and
adolescents was 12.9 years (SD¼ 1.2, min¼ 9 years,
max¼ 18 years), and did not significantly differ from
means of uninjured and general cohort (see Table 2).
The leading injury locations were playgrounds (35%),
gardens (45%) and roads (12.5%). These three
accounted for 92.5% of reported events. The majority
of injury events happened before and after school
(63.4%) and during scheduled [class] breaks (24.3%)
(9.7% and 14.6%, respectively during mid-morning
and lunch breaks). The most risky activities were
sports (accounting for 32.5% of injuries), followed by
classroom activities (15.4% of injuries) and walking
(12.5% of injuries).

The most frequent injuries were sprains/strains
(31.7%), bruises (19.51%), cuts (19.5), penetrating
wounds (12.2%) and animal/insect bites (7.3%). The
rest accounted for 9.9%. Most commonly associated
physical acts were collisions with objects (19.9%), falls
(23.4%), sports (11.6%), weapon carrying (8.9%) and
technical equipment-related (6.4%). The most preva-
lent associated social behaviours were truancy
(13.8%), late coming (26.9%) and class disruption
(7%). Nearly, two-thirds (63.4%) of injured children
received school first-aid or definitive care in health
facilities (31.7% each, received first-aid and definitive
hospital care). Only 23.5% of incidents affected
schooling. The median number of days missed because
of injury was three (min¼ 1, max¼ 360 days). The
most commonly injured body parts were legs (34.2%),
feet (34.2%), wrists and hands (12.2%), forearms
(7.3%) and head (7.3%).

Risk

Approximately 18% of the cohort experienced at least
one injury or violation event during follow-up. The
crude mean time to injury event was 182.6 person days
(SD¼ 0.80.3, Min¼ 1, Max¼ 240) with significant
differences between unintentional and intentional
injuries (72 person days, 95% CI¼ 64.3–79.9 for
intentional injuries compared to 192.9 person days,
95% CI¼ 187.9–197.8 for unintentional injuries), log-
rank test of equality of intentional and unintentional
injury survival functions was significant (w2¼ 253,
p¼ 0.0000). The gender desegregated observed and
expected events are presented by intent in Table 4 in
accordance with the guidelines for reporting such
studies (Altman, De Stavola, Love, & Stepniewska,
1995). The disaggregated survival experiences and
hazard rates are also presented in the Kaplan–Meier
plot (Figures 1 and 2).

There were significant gender differences in mean
times to injury or violation (mean for girls¼ 190.1
person days, 95% CI¼ 182.8–197.4 person days; mean
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for boys¼ 176.7 person days, 95% CI¼ 169.9–183.6
person days; t¼ 2.6125, p¼ 0.0091). Log-rank test of
equality between survival functions for boys and girls
gave w2 value of 3.45 with p¼ 0.06. The gender
disaggregated survival proportions are illustrated by
the Kaplan–Meier plot in Figure 2, suggesting superior
survival experiences for girls compared to boys.

The gross cumulative prevalence of school-related
childhood and adolescent injury in the cohort was
36.1%; with significant gender differences (male and
female cumulative injury proportions, respectively,
were 39.7% and 31.4%, w2¼ 7.3336, p¼ 0.007).

The crude rate of school-related childhood injuries
in the cohort was 11.6/1000 person days, with signi-
ficant gender differences (11.3 and 12.2/1000 person
days, respectively, for boys and girls), giving a hazard
ratio of 1.4 (95% CI¼ 1.1–1.73, z¼ 2.09, p¼ 0.014; as
presented in Table 4). The effect of gender on injury
rate, as assessed through Wald test, shows significant

variations between levels of intent (w2¼ 95.35,
p¼ 0000). Within specific schools, having accounted
for location and institutional religious affiliation, boys
had a 25% higher injury rate (p¼ 0.037, 95% CI¼
1.01–1.55). There were rate variations among schools
(as summarised in Table 3). The Poisson model of
gender, intent and school had an acceptable fit [(1/df)
Deviance¼ 0.7 and (1/df) Pearson¼ 1.2]. No monthly
variations were detected in injury rates.

Associated factors

The main individual level determinant of elementary
school-related childhood injury risk was gender (IRR
1.3, 95% CI¼ 1.02–1.56, p¼ 0.031). The effect of age
was minimal as expected in this study because of the
homogeneity of the cohort (since only grade-five
children were included). The significant contextual
determinants included school (w2¼ 66.48, p¼ 0.0000)

Figure 1. Gender desegregated Kaplan–Meier survival estimates.

Figure 2. Smoothed and gender desegregated hazard estimates.

6 M. Mutto et al.

D
ow

nl
oa

de
d 

by
 [

M
ilt

on
 M

ut
to

] 
at

 0
4:

30
 2

5 
Ja

nu
ar

y 
20

12
 



T
a
b
le

3
.

G
en
d
er

a
n
d
in
te
n
t
d
is
a
g
g
re
g
a
te
d
in
ju
ry

ra
te
s
b
y
sc
h
o
o
l,
lo
ca
ti
o
n
a
n
d
a
ffi
li
a
ti
o
n
.

In
ju
ry

ra
te
s/
1
0
0
p
er
so
n
-d
a
y
s

U
n
in
te
n
ti
o
n
a
l

In
te
n
ti
o
n
a
l

L
ev
el

B
o
y
s

(9
5
%

C
I)

G
ir
ls

(9
5
%

C
I)

A
ll
u
n
in
te
n
ti
o
n
a
l

(9
5
%

C
I)

B
o
y
s

(9
5
%

C
I)

G
ir
ls

(9
5
%

C
I)

A
ll
in
te
n
ti
o
n
a
l

(9
5
%

C
I)

O
v
er
a
ll
(9
5
%

C
I)

H
a
za
rd

ra
ti
o

S
ch
o
o
lc
o
d
e

S
1
0
3

5
.5

(2
.9
–
1
0
.5
)

4
.5

(2
.9
–
7
.0
)

4
.8

(3
.3
–
6
.9
)

8
.3

(3
.1
–
2
2
.2
)

3
3
.3

(8
.3
–
1
3
3
.4
)

1
1
.1

(4
.9
–
2
4
.7
)

5
.3

(3
.8
–
7
.4
)

1
.0

(R
ef
er
en
ce
))

S
1
0
9

5
.1

(3
.5
–
7
.5
)

2
.8

(0
.4
–
1
9
.7
)

4
.9

(3
.4
–
7
.3
)

4
.2

(2
.4
–
7
.2
)

1
6
.7

(2
.3
–
1
.2
e)

4
.4

(2
.6
–
7
.5
)

4
.8

(3
.5
–
6
.5
)

0
.4
9
(0
.3
1
–
0
.7
8

S
1
0
7

4
.1

(1
.9
–
8
.7
)

1
4
.3
(2
.0
–
1
0
1
.4
)

4
.5
(2
.3
–
9
.1
)

3
.7

(1
.7
–
8
.3
)

1
4
.3

(3
.6
–
5
7
.1
)

4
.6

(2
.3
–
9
.1
)

4
.5

(2
.8
–
7
.4
)

0
.2
3
(0
.1
3
–
0
.4
2
)

S
1
1
4

5
.6

(3
.3
–
9
.5
))

4
.3

(2
.3
–
8
.1
)

5
.0

(3
.4
–
7
.5
)

4
.3

(0
.6
–
3
0
.9
)

4
.2

(0
.6
–
2
9
.6
)

4
.3

(1
.1
–
1
7
.0
)

4
.9

(3
.4
–
7
.2
)

0
.7
2
(0
.4
3
–
1
.1
9
)

S
1
0
4

2
.6

(1
.5
–
4
.7

1
6
.7

(4
.2
–
6
6
.6
)

3
.0

(1
.7
–
5
.2
)

4
.2

(1
.9
–
9
.3
)

1
6
.7

(7
.5
–
3
7
.1
)

6
.7

(3
.7
–
1
1
.7
))

4
.1

(2
.8
–
6
.0
)

0
.8
2
(0
.4
9
–
1
.3
7
)

S
1
1
1

1
1
.8

(7
.3
–
1
8
.9
)

2
.9

(1
.3
–
6
.4
)

6
.5

(4
.3
–
9
.8
)

7
.0

(2
.6
–
1
8
.7
)

7
.0

(2
.6
3
–
1
8
.7

6
.6

(4
.5
–
9
.6
)

0
.4
8
(0
.2
9
–
0
.8
0
)

S
1
1
8

4
.6

(2
.1
–
1
0
.3
)

4
.8

(2
.9
–
7
.8
)

4
.7

(3
.1
–
7
.2
)

1
2
.2

(6
.3
–
2
3
.4
)

1
2
.2

(6
.3
–
2
3
.4
)

5
.7

(4
.0
–
8
.2
)

0
.5
5
(0
.3
3
–
0
.8
9
)

S
1
1
2

2
.6

(1
.6
–
4
.0
)

8
.3

(2
.7
–
2
5
.8
)

2
.8

(1
.9
–
4
.3
)

2
.1

(0
.8
–
5
.6
)

5
.
6
(0
.8
–
3
9
.4
)

2
.4

(1
.0
–
5
.8
)

2
.7

(1
.9
–
4
.0
)

0
.5
4
(0
.3
3
–
0
.9
1
)

L
o
ca
ti
o
n

3
.9

(3
.2
–
4
.7
)

4
.5

(3
.5
–
5
.7
)

4
.1

(3
.5
–
4
.8
)

3
.9

(2
.7
–
5
.7
)

5
.8

(3
.9
–
8
.6
)

4
.6

(3
.5
–
6
.1
)

4
.2

(3
.7
–
4
.8
)

1
.0

(R
ef
er
en
ce
)

R
u
ra
l
U
rb
a
n

4
.6

(2
.1
–
1
0
.3
)

4
.8

(2
.9
–
7
.8
)

4
.7

(3
.1
–
7
.2
)

1
2
.2

(6
.3
–
2
3
.4
)

1
2
.2

(6
.3
–
2
3
.4
)

5
.7

(4
.0
–
8
.2
)

0
.8
7
(0
.6
4
–
1
.2
0
)

P
er
i-
u
rb
a
n

5
.1

(3
.5
–
7
.5
)

2
.8

(0
.4
–
1
9
.7
)

4
.9

(3
.4
–
7
.3
)

4
.2

(2
.4
–
7
.2
)

1
6
.7

(2
.3
–
1
.2
eþ

)
4
.4

(2
.6
–
7
.5
)

4
.8

(3
.5
–
6
.5
)

1
.1
6
(0
.8
3
–
1
.6
2
)

A
ffi
li
a
ti
o
n

P
ro
te
st
a
n
t

1
.3

(1
.1
–
1
.7
)

1
.3

(0
.9
–
1
.7
)

1
.3

(1
.1
–
1
.6
)

1
.5

(1
.0
–
2
.3
)

1
.6

(1
.0
–
2
.6
)

1
.5

(1
.2
–
2
.2
)

0
.2

(0
.1
–
0
.3
)

1
.2
8
(0
.9
1
–
1
.1
2
)

C
a
th
o
li
c

1
.4

(0
.9
–
1
.9
)

0
.7

(0
.2
–
2
.6
)

1
.3

(0
.9
–
1
.8
)

1
.6

(0
.9
–
2
.7
)

1
.5

(0
.2
–
1
0
.8
)

1
.6

(0
.9
–
2
.7
)

0
.2

(0
.1
–
0
.3
)

1
.0

(R
ef
er
en
ce
)

M
u
sl
im

1
.4

(0
.7
–
2
.9
)

1
.5

(0
.2
–
1
0
.6
)

1
.5

(0
.8
–
2
.8
)

1
.2

(0
.6
–
2
.1
)

1
.5

(0
.4
–
5
.9
)

1
.2

(0
.7
–
2
.1
)

0
.1

(0
.0
7
–
0
.2
)

0
.4
7
(0
.2
6
–
0
.8
3
)

International Journal of Injury Control and Safety Promotion 7

D
ow

nl
oa

de
d 

by
 [

M
ilt

on
 M

ut
to

] 
at

 0
4:

30
 2

5 
Ja

nu
ar

y 
20

12
 



and location (w2¼ 25.59, p¼ 0.0000) as presented in
Table 5. The results also showed the effect of gender to
vary among schools and locations (w2¼ 12.14,
p¼ 0.0002).

Discussion

This study explored the extent, nature and determi-
nants of school-related childhood and adolescent
injury risk in north-western Uganda; specifically, if
major, and learner, intent, (school and rural–urban)
context specific.

We found injuries (sprains, strains, bruises, cuts,
penetrating wounds and animal/insect bites) to be

common childhood risks in north-western Ugandan
schools in consistence with previous accounts
(Kobusingye et al., 2001; Mutto et al., 2011; Nakito
et al., 2008; Peden et al., 2008). Most incidents were
attributed to deviant actions (truancy, late coming and
class disruption). Travel (to and from school), break
time activities and practical class including gardening
were most injurious, while collisions with objects,
sporting and falls were the commonest physical acts
leading to school-related injury. Two-thirds of injuries
received first-aid or health facility care.

The cumulative prevalence of school-related child-
hood injuries in north-western Uganda was 36.1%
with an average injury rate of 12.3/1000 person days,
and significant gender differences. A similar rate was
reported in China (Li et al., 2003; Yang et al., 1998).
There were also significant gender, intent and con-
textual differences regarding survival experiences and
injury rates: girls had superior survival experience
compared to boys who had a 37% higher rate in
consistence with previous findings (Barss et al., 1989).
Average time to first school-related injury was 182.6
person days with significant differences between the
intentional and unintentional incidents. Although less
prevalent, intentional injuries have a higher random

Table 5. Multilevel logistic regression modelling of factors associated with elementary school related childhood and adolescence
injuries in north-western Uganda.

Variable Model 1 Model 2 Model 3 Model 4
OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Fixed effects:
Individual- level
Age 0.96 (0.89/1.03) 1.04 (1.03-1.27) 1.04 (1.04-1.12)
Sex
Girls (Reference) (Reference) (Reference)
Boys 1.5 (1.15-2.07) 1.76(1.29-2.41) 2.27(1.45-7.47)

Community level (School code)
S103 (Reference) 1.0 1.0
S109 4.56 (2.23-9.29)
S107 15.12 (6.10-34.46) 3.52 (1.52-8.19)
S114 1.97 (1.14-4.42) 1.97 (1.14-4.42)
S104 1.59 (1.53-3.86) 1.51 (1.51-3.92)
S111 3.44 (1.61-7.35) 3.42 (1.60-7.33)
S118 4.27 (2.02-9.02)
S112 2.13 (1.00-4.50) 2.13 (1.00-4.51)

Location
Rural (Reference)
Urban 4.08 (1.12/18.67)
Peri-urban 6.85 (1.42/33.15)

Random effects:
Intercept -0.57 (- 0.69- -0.44) -0.49 (- 1.33-0.35) 70.27 (/1.27-0.73) 71.06(- 2.29-0.17)
Community level variance (SE) 0.07 0.43 0.51 0.63
VPC (%) 11.6 13.4 16.1
Explained PCV (%) 13.4 16.8

Notes: OR, Odds ratio; CI, confidence interval; SE, standard error; VPC, variance partition coefficient; PCV, proportional change in variance.

Table 4. Observed and expected injury events by gender
and intent.

Intent
Observed
events

Expected
events X2 P-value

Unintentional 221 297.4
Intentional 73 14.6 253 0.0000
Gender
Girls 117 132.7
Boys 177 161.3 3.45 0.06

8 M. Mutto et al.

D
ow

nl
oa

de
d 

by
 [

M
ilt

on
 M

ut
to

] 
at

 0
4:

30
 2

5 
Ja

nu
ar

y 
20

12
 



hazard function, which (hazard function) also differed
significantly among intents, genders, schools and
rural–urban locations. Contextual effects (rural/urban
and school location) accounted for 16.8% of the
variability in school-related childhood injury risk in
north-western Uganda.

Several factors could have accounted for the
observed extent, nature and determinants of school-
related childhood injury risk in north-western Uganda.
First, possible differences in local perceptions of
intentional and unintentional childhood (injury)
threats. Butchart et al. (2000) earlier found such
perceptions to influence local injury responses. Second,
previously unrecognised but possibly effective local
injury prevention strategies may have been at play,
especially those grounded in traditional and holistic
perspectives (Ivars et al., 2008), which are often
excluded in typically quantitative scientific approaches.
Such strategies may include rules, regulations, values,
parental actions and other socio-cultural resources.
Our investigations in this area also evidence the
presence of unevaluated injury and violence prevention
strategies in this community (unpublished data). This
could contrast current understandings of injury risk-
based on manifested prevalence which places the
public health importance of unintentional injuries
ahead of that of intentional injuries.

Third, stakeholder dispositions towards intentional
and unintentional injury control may also differ.
Butchart et al. (2000) also showed this to be influential
in the evaluation of injury causes, solutions and self-
efficacy. Individualsmay regard unintentional injuries as
inevitable acts of ‘God’ which may influence the amount
of effort they may be willing to invest in their prevention
and control. Generally, however, parents and school
managers tend to be sensitive to violent threats against
children and may proactively establish mechanisms to
safe-guard them. This may have contributed to the
reciprocal manifestation of the hazard functions and
prevalence measures of the two injury classifications.
Most schools set rules and regulations against violence
partly because of parental concerns, but few invest
similar levels of effort towards unintentional injuries: it is
not clear whether this is because of lack of environ-
mental risk awareness. A similar level of effort towards
unintentional injuries focusing on environmental risks
may significantly change injury profiles in north-western
Ugandan elementary schools. Further investigations
may be necessitated into possible triggers of violent
events in elementary schools.

The findings may also be indicative of the poor
quality of child care and supervision in north-western
Uganda as evidenced by fact that the most common
injury locations and times were travel to and from
school, play, practical class and break time activities.

This is also consistent with previous findings (Mutto
et al., 2010). Possible explanations could include lack
of awareness of childhood as a high risk stage, lack of
knowledge of developmental limitations and needs of
children, lack of access to proven prevention strategies
on account of knowledge and cost, and lack of
understanding of safety (responsibility) mandates
especially between home and school settings. While
safety at home is clearly parental responsibility, and at
school, that of management, responsibility for chil-
dren’s safety on the way between home and school may
be unclear: a policy response may be necessitated.

The study findings underscore the importance of
contextual differences in childhood injury risk in
north-western Ugandan schools which may have major
implications for prevention programming. Although
previously suggested, specifics of the contextual
influences on (school related) injury risk were not
specifically explored in this study and may require
more targeted investigations. The particular attributes
of interest include the different dimensions of physical
and social environments which heighten specific child-
hood injury risks and how such risks may be
aggravated by poor regulation and/or limited use of
protective strategies. The effect of poverty and
ignorance in north-western Uganda may also need
specific study. Previous studies did link sports-related
accidental falls and fist fighting to inadequate use of
protective devices (William et al., 1996). It is not
uncommon for children in Uganda to lack protective
play equipment or fight during competitive sports.
While inherently risky, use of protective devices could
significantly reduce the extent of school-related child-
hood injury risk in north-western Uganda. The study
also showed injury risk to be evenly distributed across
the school term; Nakito et al., (2006) had reported
inter-term risk differences in traffic injuries possibly
due to seasonal factors.

We evidence inadequate application of risk mitiga-
tion strategies, which may have contributed to the
heightened risk of injury during daily life (activities).
Previously, this was identified as a major obstacle to
injury prevention (Mutto et al., 2010). Reasons for the
limited adoption and use of proven interventions and
risk mitigation strategies were not specifically assessed
in this study, but could include knowledge, attitudes,
availability and affordability gaps. An earlier review of
helmet use among commercial motorcyclists in Kam-
pala had shown similar reasons for none-use (Mutto
et al., 2006). The reasons for this specific case in north-
western Uganda need further investigation. Most
Ugandan schools lack the required resources to
provide specialised safety equipment for sports,
practical lessons, travel and gardening. The present
case could be a microcosm of a bigger problem where
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effective innovations remain inaccessible on account of
knowledge, attitudes, access and cost.

The main study limitations include short follow-up;
since only one-third of the school year was observed.
Major seasonal trends in staple food supply, compe-
titive sports and hunting had been shown to influence
local childhood and adolescent injury patterns. In
addition, only grade-five pupils were followed and yet
age-specific risk differences were previously reported.
Finally, it was not possible to record daily school
attendance during the study. This could have specific
ramifications for the utility of the observed survival
experiences of the northern Ugandan school children
as earlier alluded to by Dickman and Adami (2006)
regarding the limitations of the survival experience
measure. This may have modified the exposure levels
among the children.

Conclusion

Injuries are common school-related childhood risks in
north-western Uganda. Gender, intent, school and
location are key (determinants of childhood) injury
survival experiences in north-western Ugandan sch-
ools. Intentional injuries have a higher hazard function
but lower prevalence than unintentional injuries. Vio-
lence is the injury greatest risk to watch out for as
children begin school. Unintentional injuries are
important but their risk is low. Under-recognised
social resources may be responsible for keeping the
(high) intentional injury hazard under check. The most
injurious activities are travel, practical class, break
time activities and gardening. Determinants of school-
related childhood injuries include, gender, school and
rural–urban location. Time and contextual effects do
influence and directly contribute to the variability in
school related childhood injury risk in north-western
Uganda.

Recommendation

There is need to prioritise and address safety among
school-age children in north-western Uganda with
particular focus and emphasis on adult supervision at
home, during travel to and from school, practical class
and farm work, and class breaks. The development of
simple injury prevention educational materials is
urgently needed. Urgent community level actions are
needed to secure access routes to schools. There is also
need to document and evaluate hitherto under-
recognised social recourses that seem to keep violence
under check. Longer quantitative studies are needed to
assess seasonal risk trends across a typical school year.
Schools and communities need to be mobilised to
address specific aspects of their physical environments
that may cause childhood injuries.

References

Altman, G.D., De Stavola, B.L., Love, S.B., & Stepniewska,
K.A. (1995). Review of Survival analyses published in
Cancer Journals. British Journal of Cancer, 72, 511–518.

Anderson, C.A., Benjamin, A.J., Jr., & Bartholow, B.D.
(1998). Does the gun pull the trigger? Automatic priming
effects of weapon pictures and weapon names. Psycho-
logical Science, 9, 308–314.

Andrews, C.N., Kobusingye, C.C., & Lett, R. (1999). Road
traffic injuries in Kampala. East African Medical Journal,
76, 189–194.

Barss, P., Smith, G., Baker, S., &Mohan, D. (1998). Injury Pre-
vention: An international Perspective, Epidemiology, Survei-
llance and Policy. New York, NY: Oxford University Press.

Bernard, B. (1991). Fostering resilience in kids: Protective
factors in the family, school and community. Portland,
OR: Wester Regional Center for Drug-Free Schools and
Communities.

Bettencourt, B.A., & Kernahan, C. (1997). A meta-analysis
of aggression in the presence of violent cues: Effects of
gender differences and aversive provocation. Aggressive
Behavior, 21, 447–456.

Bettencourt, B.A., & Miller, N. (1996). Gender differences in
aggression as a function of provocation: A meta-analysis.
Psychological Bulletin, 119, 422–447.

Booth, C.L., Rose-Krasnor, L., McKinnon, J., & Rubin,
K.H. (1994). Predicting social adjustment in middle
childhood: The role of preschool attachment security and
maternal style. Social Development, 3, 189–204.

Bronfenbrenner, V. (1979). The ecology of human develop-
ment: Experiments by nature and design. Cambridge, MA:
Harvard University Press.

Bushman, B.J., & Baumeister, R.F. (1998). Threatened
egotism, narcissism, and direct and displaced aggression:
Does self-love or self-hate lead to violence? Journal of
Personality and Social Psychology, 75, 219–229.

Butchart, A., Kruger, J., & Lekoba, R. (2000). Perceptions of
Injury causes and solutions in a Johannesburg township:
implications for prevention. Social Science and Medicine,
50, 331–344.

Carlson, M., Marcus-Newhall, A., & Miller, N. (1990). Effects
of situational aggressive cues: A quantitative review.
Journal of Personality and Social Psychology, 58, 622–633.

Deininger, K., & Okidi J. (2003). Growth and Poverty
Reduction in Uganda, 1999–2000: Panel Data Evidence.
Development Policy Review, 21, 481–509.

Diallo, Y., Hagemann, F., Etienne, A., Gurbuzer, Y., &
Mehran F. (2004). Global child labour developments:
Measuring trends from 2004 to 2008, International Labour
Office, International Programme on the Elimination of
Child Labour (IPEC) – Geneva: ILO, 2010 – 1 v.

Dickman, P.W., & Adami, O.H. (2006). Interpreting trends
in cancer patient survival. Journal of Internal Medicine,
260, 103–117.

Engstrom, K., Laflamme, L., & Diderichsen, F. (2003). Equali-
zation of socioeconomic differences in injury risks at school
age? A study of three age cohorts of Swedish children and
adolescents. Social Science & Medicine, 57, 1891–1899.

Goldstein, H., Browne, W., & Rasbash, J. (2002). Multilevel
modeling of medical data. Statistics in Medicine, 21,
3291–3315.

Gordon, J.E. (1948). The Epidemiology of accidents. Amer-
ican Journal of Public Health, 39, 504–515. (Reprinted in:
Haddon, W.J., Suchman, E., Klein, D. (1964). Accident
research: Methods and approaches, pp. 18–27. NewYork,
NY: Association for the Aid of Crippled Children).

10 M. Mutto et al.

D
ow

nl
oa

de
d 

by
 [

M
ilt

on
 M

ut
to

] 
at

 0
4:

30
 2

5 
Ja

nu
ar

y 
20

12
 



Grambsch, P.M., & Therneau, T.M. (1994). Proportional
hazards tests and diagnostics based on weighted resi-
duals. Biometrika, 81, 515–526.

Guerra, N.G., Huesmann, L.R., Tolan, P.H., Van Acker, R.,
& Eron, L.D. (1995). Stressful events and individual
beliefs as correlates of economic disadvantage and
aggression among urban children. Journal of Consulting
and Clinical Psychology, 63, 518–528.

Hosmer, D.W., Jr., Lemeshow, S., & May, S. (2008). Applied
survival analysis: Regression modeling of time to event
data (2nd Ed.) Hoboken, NJ: John Wiley and Sons.

International Labour Office. (2002). A Future without Child
Labour: Global Report (p.12). Geneva: International
Labour Office. Geneva.

Ivers, R. (1998). ‘‘Healthy adult checks’’ – preventive
interventions for Aboriginal adults in two remote commu-
nities in the Northern Territory. Unpublished Masters of
Public Health, University of Sydney, Sydney.

Jayaraman, S., Mabweijano, J.R., Lipnick, M.S., Caldwell,
N., Miyamoto, J., Wangoda, R., . . . Ozgediz, D. (2009).
Current patterns of pre-hospital trauma care in Kampala,
Uganda and the feasibility of a lay-first-responder training
program. World Journal of Surgery, 33, 2510–2511.

Junger, M., & Wiergersma, A. (1995). The relation between
accidents, deviance and leisure time. Criminal Behaviour
and Mental Health, 5, 144–174.

Kobusingye, O., Guwatudde, D., & Lett R., (2001). Injury
Patterns in rural and urban Uganda. Injury Prevention
Journal, 7, 46–50.

Kolvin, I., Miller, F.J., Scott, D.M., Gatzanis, S.R.M., &
Fleeting, M. (1990). Continuities of deprivation? Alder-
shot, Hampshire: Avebury.

Lett, R.R., Kobusingye, O., & Ekwaru, P. (2006). Burden
of Injury during the complex political emergency in
northern Uganda. Canadian Journal of Surgery, 49(1),
51–57.

Leyland, A.H., & Groenewegen, P.P. (2003). Multilevel
modeling and public health Policy. Scandinavian Journal
of Public Health, 31, 267–274.

Li, L.P., Wang, S., Huang, G., & Luo, J.Y. (2003). A survey
on injury incidence in school children in Shantou City,
China. Biomedical and Environmental Science, 16, 180–
186.

McCord, J. (1991). Family relationships, juvenile delin-
quency, and adult criminality. Criminology, 29, 397–417.

Mutto, M., Lawoko, S., Nansamba, C., Ovuga, E., &
Svanstrom, L., (2011). Unintentional injury Patterns,
odds, and outcomes among under-twelve year olds
accessing emergency care in Kampala. Journal of Injury
and Violence Research, 3(1). Retrieved from http://
jivresearch.org/jivr/index.php/jivr/article/view/56/55.

Mutto, M., Lett, R., Lawoko, S., Nansamba, C., &
Svanstrom, L. (2010). Intentional injuries among Ugan-
dan youth: A trauma registry analysis. Injury Prevention
Journal, 16, 333–336.

Mutto, et al. (2006). Helmet use in commercial motorcyclists
in Kampala: Prevalence, associated factors and outcomes
of motorcycle-related injuries, Report of study on helmet
use among Kampala motorcyclists, unpublished.

Mutto, M., Kahn, K., Lett, R.R., & Lawoko, S. (2009).
Piloting an educational response to violence in Uganda:
Prospects for a New Curriculum. African Safety Promo-
tion Journal, 7, 37–46.

Mutto, M., Lawoko, S., Ovuga, O., & Bangdiwala, S. (2009).
Structural validity and reliability of the integrated
conflict and violence scale. International Journal of Injury
Control and Safety Promotion, 17, 141–144.

Nakito, M., Mutto, M., & Lett, R.R. (2006). Environmental
Hazards and access to injury care in 20 primary schools
in Kampala, Uganda, African Safety Promotion: A
Journal of Injury and Violence Prevention, 4, 59–68.

Nakito, M., Mutto, M., Howard, A., & Lett, R.R. (2008).
Pedestrian traffic injuries in Kawempe, Uganda. African
Health Sciences Journal, 8, 156–159.

Netter, P., Hennig, J., Rohrmann, S., Wyhlidal, K., & Hain-
Hermann, M. (1998). Modification of experimentally
induced aggression by temperament dimensions. Person-
ality and Individual Differences, 25, 873–887.

Peden, M., Oyegbite, K., Ozanne-Smith, J., Hyder, A.,
Branche, C., Fazlur Rahman, A.K.M., . . . Bartolomeos,
K., (Eds.)., (2008).World Report on child injury prevention
(pp. 5–7). Geneva: World Health Organization/UNICEF.

Pickett, W., Garner, M.J., Boyce, W.F., & King, M.A.
(2002). Gradients in risk for youth injury associated with
multiple-risk behaviors: A study of 11,329 Canadian
adolescents. Social Science & Medicine, 55, 1055–1068.

Pihl, R.O., Lau, M.L., & Assaad, J.M. (1997). Aggressive
disposition, alcohol, and aggression. Aggressive Behavior,
23, 11–18.

Potts, R., Martinez, I.G., & Dedmon, A. (1995). Childhood
risk taking and injury: Self-report and informant
measures. Journal of Paediatric Psychology, 20, 5–12.

Pulkkinen, L. (1995). Behavioural precursors to accidents
and resulting physical impairment. Child Development,
66, 1660–1679.

Rivara, P.F., Thomas, P.C., Koepsell, D.T., Grossman,
C.D., & Maier, V.R. (Eds.). (2002). Injury Control: a
guide to research and program evaluation (p. 4).
Cambridge: Cambridge University Press.

Rivara, P.F., Cummings, P., Koepsell, D.T., Grossman,
C.D., & Maier, V.R. (Eds.). (2004). Injury control: A
guide to research and program evaluation. Cambridge:
Cambridge University Press.

Snjjders, T., & Bosker, R. (1999). Multi-level analysis: An
introduction to basic and advanced Multi level modeling.
Thousand Oaks, CA: Sage.

Spencer, M.B., Dobbs, B., & Phillips, D. (1988). African-
American adolescents: Adaptational processes and socio-
economic diversity in behavioral outcomes. Journal of
Adolescence, 11, 117–137.

Starkuniviene, S., & Zaborski, A. (2005). Links between
accidents and lifestyle factors among Lithuanian school
children. Medecine (Kaunas), 41, 73–80.

StataCorp. 2001. Statistical Software: Release 11. College
Station, TX: Stata Corporation.

UNO. (1989). Convention on the rights of the child. New
York, NY, United Nations (A/RES/44/25). Retrieved
from http://www.unhchr.ch/html/menu3/b/k2crc.htm.

WHO. (2006). Global estimates of health consequences due
to violence against children. Background paper for the
United Nations Study on Violence against Children.
(p. 12). Geneva: World Health Organization.

WHO and UNICEF. (2005). Child and adolescent injury
prevention: A global call to action. Geneva: World Health
Organization.

Williams,C., Chambers,M., Logan, S.,&RobinsonD. (1996).
Association of common health symptoms with bullying in
primary school children. British Medical Journal, 313, 17–
19.

Yang, C.Y., Yeh, Y.C., Cheng, M.F., & Lin M.C., (1998).
The incidence of school-related injuries among adoles-
cents in Kaohsiung, Taiwan. American Journal of
Preventive Medicine, 15, 172–177.

International Journal of Injury Control and Safety Promotion 11

D
ow

nl
oa

de
d 

by
 [

M
ilt

on
 M

ut
to

] 
at

 0
4:

30
 2

5 
Ja

nu
ar

y 
20

12
 

http://jivresearch.org/jivr/index.php/jivr/article/view/56/55
http://jivresearch.org/jivr/index.php/jivr/article/view/56/55
http://www.unhchr.ch/html/menu3/b/k2crc.htm

