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Abstract
Background: Unintentional injuries are a serious global public health problem and the second leading cause of death among adolescents age
between 10-19 years. It is also the least researched in most low-income countries and Ghana in particular. This study aims to provide estimates
of the prevalence, causes, and associated risk factors of unintentional injuries among school-going adolescents in Ghana.

Methods: This is a cross-sectional study using data from the Ghana Global School-based Student Health Survey conducted in 2012 (N=3632). A
two-stage cluster probability sampling technique was employed to select a representative sample of Junior and Senior High School students in
ten administrative regions of the country. Cross tabulations and chi-square tests were used to provide estimates of prevalence, frequency, and
causes of injuries. In the multivariable stage, a multiple logistic regression based on SAS 9.4 survey logistic modeling  procedure was conducted
to examine the association between unintentional injuries with explanatory variables. The �nal adjusted model was assessed using a signi�cant
level of (p<0.05).

Results: In this study, 40.96% (1488) of school-aged adolescents reported having experienced an unintentional injury. Of these injuries, 64.5%
occurred at home, while the least occurred via tra�c (15.0%). The frequency of injury did not differ between boys and girls (P=0.368), but
signi�cantly higher in adolescents aged ≤17 than in those ≥ 18 years (P<0.001). Also, injuries were signi�cantly higher in junior high school
than in senior high school adolescents. Age, physical activity, sleeping problems, and loneliness were found to be the signi�cant risk factors
associated with unintentional injury among adolescents.

Conclusion: Prevalence of unintentional injuries were widespread among adolescents in Ghana. Prompt prevention of these injuries among
adolescents should be a public health priority. Preventive strategies in schools and homes should be enhanced. Injury preventive measures
should emphasize on adolescents. Treatment options should be made available to adolescents struggling with a sleeping problem, loneliness,
and those with accidents in physical activity.

Introduction
Injuries are de�ned as damage to a person caused by an acute transfer of mechanical, thermal, electrical, chemical, or radiation energy or by the
sudden absence of heat or oxygen (WHO, 2008). Unintentional injuries consist of the subset of injuries for which there is no evidence of
predetermined intent and include motor vehicle injuries, suffocation, drowning, poisoning, burns, falls, an accident on sports and recreational
activities (e.g. sprains or strains) (Wu et al., 2019, Sleet, 2018).

Worldwide, unintentional injuries are a serious health problem (Han et al., 2019) and are the second leading cause of years lost due to disabilities
for adolescents between the ages of 10–19 years (Gore FM, 2011 ). It is also one of the most common causes of death and school absenteeism
among school-aged adolescents in developing countries (WHO, 2015). Across the globe, a higher prevalence of injuries among school-going
adolescents has been observed. In the United States, 19 children age 1–19 die each day with unintentional injury. One in four children yearly will
be injured seriously and fail to go to school or work or need medical attention or bed rest. In 2016, foreach unintentional injury loss to those ages
0–19 there were nearly 33 hospitalizations and 1053 emergency unit visits (CDC, 2018). The mean value of unintentional injury in low- and
middle-income countries (LMICs) was 40% (Street & Jacobsen.,2016). Reports in Palestine (47.6%) (Jildeh et al., 2013), Nigeria (73.6%)
(Azubuike and Onyemaka, 2012), and Malaysia (34.9%) (Peltzer and Pengpid, 2015) are some of the examples from LMICs. About 10–25% of
injuries found in all children and adolescents, this all does happen on school premises (Posner, 2000, Sleet et al., 2010). Evidence suggests that
the global burden of injuries is likely to witness a steady rise if measures are not put in place to prevent unintentional injuries (WHO, 2009).
Unfortunately, awareness of the problem, the means to prevent it, and the political commitment to act remain unacceptably low. There is also a
public health inequity in that the evidence base for unintentional injury prevention is limited especially in LMIC (WHO, 2015).

Despite the enormous burden unintentional injuries bring to societies, including high mortality (Shinsugi et al., 2015, Porter et al.,2019) and
disability (WHO, 2018), some countries have adopted effective preventive measures to reduce these burdens (Orton et al.,2016, Salam et al.,
2016). These measures included subsides on safety devices (e.g. safety helmets) (Ralaidovy et al., 2018, The Children’s Safety Network and
National Institute for Health Care Management, 2010). Training and education on the use of safety devices product (Salam et al., 2016), and
environmental modi�cations, legislation or regulation on the use of safety devices, neuromuscular training, rule modi�cation, and equipment
recommendations (Emery and Pasanen, 2019). More importantly, expanding computer-based programmes which used for injury-prevention
through education and behavioural change (Omaki et.al., 2017) and drink driving enforcement and speed enforcement (Vecino-Ortiz et.al., 2018).
The in�uence of these preventive strategies on unintentional injury reduction was further con�rmed in a recent systematic review on injury
intervention programs and other studies that found a 1–34% reduction unintentional injuries among adolescents owing to a successful
implementation of prevention and intervention strategies (Vecino-Ortiz et.al., 2018, Salam et al., 2016).

In Ghana, the last population census organized in 2010 and published in 2012 showed an estimated total population of 24.6 million. Out of this
number, adolescents of school-going age (10–19 years) constituted 22.4% (GSS, 2012). However, studies on the prevalence and potential risk
factors for unintentional injury among Ghanaian school-going adolescents are scarce. To the authors’ knowledge, no Ghanaian study explicitly
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explored the prevalence of unintentional injuries and their correlates among adolescents of school-going age and no known injury intervention
programs exist in junior and senior high schools in the country. Therefore, a better understanding of the epidemiology of injury among
adolescents of school-going age in Ghana would not only provide valuable information on the extent of injury in the countries educational sector
but would help inform both prevention strategies and public policies. This study aimed to address this gap by investigating the prevalence and
potential risk factors of unintentional injuries in school-aged adolescents in Ghana.

Methods
Data Sources

This study used data from the Ghana Global School-based Student Health Survey (GSHS) carried out in 2012 via collaboration among the World
Health Organization (WHO), the United States Centers for Disease Control and Prevention (WHO,2020a), Middle Tennessee State University, and
the Ghana Education Service (Owusu, 2008).

Ghana Global School-based Student Health Survey

This GSHS is a cross-sectional survey study design which was conducted primarily to examine health behaviors and protective factors among
school-going adolescents in Ghana (Owusu, 2008, WHO, 2020b). The 2012 GSHS survey was an extension on an earlier 2008 GSHS survey
where a two-stage cluster probability sampling method was employed to select a representative sample of Junior High School (grades 7-9, ages
10-15 years) and Senior High School (grades 10-12, ages 16-19 years) students in ten administrative regions within three zones in Ghana (South:
Greater Accra, Central, Volta &Eastern; Central: Brong Ahafo, Ashanti &Western; and North: Northern, Upper East &Upper West) (Owusu, 2008). In
addition to seeking consent and protecting students’ privacy, the questionnaire was �rst pilot tested in 2008 on twenty student samples to ensure
the appropriateness of the design, questions, and wording (Owusu, 2008). To correct for any bias from non-responses and the varying probability
of selection, a weighting factor accounting for each student demographic pro�le was applied (Owusu, 2008, WHO, 2012). A total of 3632 which
include 1645 (45.3%) Junior High School (JHS) students, 1972 (54.3%) Senior High School (SHS) students, and 15 (0.4%) missing data of
school-aged adolescents were collected (WHO, 2020b). These resulted in an overall response rate of 82% at the JHS level and 71% at the SHS
level (WHO, 2012).

Measurements

Outcomes of interest

 In this study, three main outcomes of interest were considered, namely: injury status, injury frequency, and cause of injury. Injury status was
categorized as “yes” or “no” based on the question: “during the past 12 months, what was the most serious injury that happened to you?”.
Participants were assigned “no” if they answered: “I was not seriously injured during the past 12 months” and “yes” if at least one injury was
reported. Injury frequency was categorized into four groups: “zero’, “one time”, “two to three times” and “four or more times” based on the
question “during the past 12 months, how many times were you seriously injured?”. In addition, the cause of injury was also assessed with the
question, “during the past 12 months, what was the major cause of the most serious injury that happened to you?”. The responses were
categorized as “tra�c (e.g., motor vehicle accident/automobile crash)”, “home” and “other” (Wu et al., 2019). Injuries such as falls, something
fell/hit me, assault/abuse, �ame/something hot, and poisoning that often happens in the home were de�ned in the current study as “home”
injuries (Wu et al., 2019). Others consisted of those who indicate something else caused their injury.

Other Factors

A set of demographic factors including age (≤ 17 and ≥18 years), sex (boys/girls), educational level (JHS/SHS), and body mass index (BMI)
were examined in relation to the outcomes of interest. BMI was calculated as weight per height square (kg/m2). School-aged adolescents with
BMI values equal to adult BMI of <18.5 were classi�ed as underweight, 18.5-24.9 as normal, 25-29.9 as pre-obese, and ≥30 as obese (Cetin et al.,
2016). Moreover, psychological distress factors such sleep-related problems (de�ned as reporting to the question “during the past 12 months,
how often have you been so worried about something that you could not sleep at night?”) (WHO, 2020b) and loneliness (de�ned as reporting to
the question “during the past 12 months, how often have you felt lonely?”) (WHO, 2020b) were considered for the study analysis. Both factors
were assessed on the following scale: never, sometimes, and often. Furthermore, adolescent leisure-time physical activity assessed as: “during
the past 7 days, how many days were you physically active for a total of at least 60 minutes per day?”(WHO, 2020b) with responses categorized
as “none” and “at least a day”.

Statistical Analysis

Chi-square tests (McHugh, 2013) were performed to assess differences in injury frequency and cause of injury by demographic factors among
school-aged adolescents. Additionally, a multiple logistic regression based on SAS 9.4 surveylogistic modeling procedure was conducted to
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examine the association between injury status and the survey explanatory variables. The survey logistic method provided the opportunity to
correct for complex survey design effects (e.g., clustering, stratum, and weighting) in the analysis (Agnelli, 2014). Also, this approach was chosen
to ful�ll the requirement outlined in the GSHS data user’s guide that “ all three variables (weight, stratum, and primary sampling unit (PSU)) are
required to be used when analyzing GSHS data to appropriately represent the weighting process and the two-stage sample design” (WHO, 2013).
All demographic, psychological distress, and adolescent leisure-time physical activity factors were screened by examining the unadjusted
associations with injury status. All factors with p-values < 0.25 (Hosmer et al., 2000) were included in the �nal adjusted model. The �nal adjusted
model was �tted from the signi�cant main effect(s) (p<0.05) by eliminating the highest p-values to the lowest via manual backward elimination
method (Hosmer et al., 2000). Furthermore, Receiver Operating Characteristic (ROC) (Allison, 2012) curves were used to examine and compare
the predictive power between the model with only ‘sleep problems’ as the explanatory variable and the �nal adjusted model.

Results
Characteristics of respondents

There were 3632 school-going adolescents’ data available for the current study. A total of 3227 responded to injury status questions. Of all
school-aged adolescents who responded to the questionnaires, 53.2% (1932) were boys and 45.8% (1662) were girls. The majority, 67.0% (2431)
was ≤ 17 years of age compared to 32.5% (1182) who were aged 18+ years (Table 1).

From a total of 3227 injury status respondents, 40.9% (1488) of school-aged adolescents reported having experienced a serious injury, whereas
47.9% (1739) reported no history of serious injury within the last 12 months. Among participants who reported serious injury, most of them
reported home-related serious (64.5%) injuries, with the least reported cause being tra�c injuries (15.0%). Furthermore, more than one-quarter
reported multiple occurrences of serious injuries. Sixty-four percent of adolescents reported BMI classi�ed as normal and 69.0% (2493) had
physical activity at least once a day per week. More than half of the respondents reported a history of sleep-related problems and 63.2% (2,295)
had a history of loneliness (Table 1).

Frequency of Injury by demographic factors

The frequency of one injury in the last 12 months was 27.2%, the prevalence of 2-3 injuries and at least 4 or more injuries were 15.8% and 10.3 %
respectively. This frequency was not statistically signi�cantly different between boys and girls (p =0.368). Also, the possibility of reporting at
least one injury in the past 12 months was signi�cantly higher in adolescents aged ≤ 17 than in those aged ≥ 18 (p<0.001). Similarly, higher
proportions of reporting at least one injury in the last 12 months were found among adolescents pursuing JHS education compared to SHS
(p<0.001). Likewise, differences were also observed among BMI groups (p<0.015) (Table 2).

Causes of Injury

As shown in Table 3, higher proportions of causes of serious injury were found in adolescent respondents aged ≤ 17 than in those ≥ 18 (69.5%
vs. 30.5%, p=0.039). In addition, the cause of serious injury was found to be statistically signi�cantly different between girls and boys (47.7% vs.
52.3%, p<0.001). Implying that on average, the three major causes of injury were more common among boys compared to girls. Overall, SHS
students had a higher proportion of all causes of serious injury compared to JHS students (52.8% vs. 47.2%, p=0.004). This result shows that
most causes of serious injury (tra�c and others) were higher in SHS students except for home injuries which were higher among JHS students.
The results also revealed the cause of injury did not differ among BMI groups (p=0.508) (Table 3).

Table 4 shows the results of both the unadjusted and adjusted association between unintentional injury and risk factors among school-going
adolescents. The unadjusted results show that age, sex, education, and BMI were not statistically signi�cantly associated with an unintentional
injury. However, physical activity, sleep problems, and loneliness were found to be signi�cantly associated with an unintentional injury. After
adjusting for other factors, age was found to be signi�cantly associated with unintentional injury; adolescents aged ≤ 17 years were more likely
to experience unintentional injuries compared to their counterparts aged ≥ 18 years. In addition, adolescents who were physically active for at
least one day per week for the past 7 days were 1.21 times (p=0.025) more likely to experience unintentional injuries than those who did not.
Moreover, adolescents who occasionally and frequently experienced sleep-related problems had, respectively, 1.55- and 1.85-times (p<0.001)
higher odds of unintentional injuries compared to those who did not experience sleep-related problems. The latter �ndings also support a dose-
response relationship between sleep-related problems and unintentional injuries. Thus, non-problematic sleepers had lower odds of unintentional
injuries than sometimes- or often-poor sleepers. Similarly, adolescents who occasionally and frequently experienced loneliness had, respectively,
1.19- and 1.81-times(p=0.003) higher odds of unintentional injuries compared to those who did not (Table 4).

Figure 1 portrays the ROC curves of a baseline model and a survey logistic model. The baseline model consists of age, physical activity, and
loneliness whereas the survey logistic model consists of only sleep-related problems. The Area Under the Curve (AUC) for both the baseline
model and the survey logistic model was 0.58 (AUC=0.58, 95%Cl 0.56-0.60). This indicates that sleep-related problems have a stronger in�uence
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on the association with unintentional injury than the three explanatory variables in the baseline model (age, physical activity, and loneliness)
(See Fig. 1).

Discussion
This study explored the overall prevalence, frequency, causes, and associated risk factors of unintentional injuries among school-going
adolescents in Ghana. We found that overall, (40.9%) of sampled school-going adolescents experienced unintentional injuries in the last 12
months. Compared to �ndings from other low – and – middle–income countries, our �nding is higher than what was found in Malaysia where a
34.9% unintentional injury prevalence was reported among the same population (Peltzer and Pengpid, 2015) but lower than other studies in
Palestine (47.6%) (Jildeh et al., 2013) and Nigeria (73.6%) (Azubuike and Onyemaka, 2012) respectively.

This study also found that adolescents younger than 17 years of age were more likely to frequently report at least one or more injuries compared
to those 18 + years. This �nding is inline with the study conducted in Pakistan (Zia et al., 2012). The �nding is also linked to an earlier �nding in
adolescent psychology that showed decreased impulsiveness and increase cognitive function as adolescents get older (Gao et al., 2019). Our
study revealed that adolescents in JHS reported unintentional injuries more frequently compared to SHS students. This is in keeping with what
was found in an Iranian study where elementary school students were more likely to frequently report injuries compared to high school students
(Kelishadi et al., 2014). Our study did not �nd any statistical difference between boys and girls in terms of injury frequency.

In relation to causes of injuries, we found that many causes of injury were home-related (falls, something fell/hit me, assault/abuse,
�ame/something hot and poisoning). The result is consistent with a study conducted in Uganda that found, home-related injuries (burns and
falls) as the major causes of injuries among adolescents (Ssemugabo et al., 2018). Secondly, compared to adolescents 17 years and younger,
older adolescents (18 + years) were less likely to report all three major causes of injuries. This is coherent with the �nding in Uganda (Ssemugabo
et al., 2018). However, the result contrasts with a study conducted in Malaysia (Peltzer and Pengpid, 2015). Several explanations can be
attributed to this �nding. Firstly, overcrowding and informal settlements may predispose adolescents to home injuries such as falls and burns.
Also, access to boiling liquids or �replaces owing to open sources of cooking can lead to burn injuries at home. In addition, younger adolescents’
inability to identify harmful substances (in case of poisonings) or anticipate dangers coupled with their inquisitiveness makes them susceptible
to home injuries. There may also be opportunities to improve supervision, by informing parents and caregivers about potential dangers in the
home or school environment. Hence, the need to intensify public awareness of the preventable nature of injuries at home and in schools.

Another major �nding is that, on average, the main causes of injury (tra�c, home, and others) were more common among boys than girls,
although, home injuries were higher among girls compared to boys. The �nding coincides with a recent Chinese study and may re�ect
differential exposure levels between boys and girls (Wu et al., 2019). An explanation for this �nding may be that boys are socialized to be more
adventurous and more likely to be engaged in activities that expose them to tra�c and other injuries. Correspondingly, girls may be encouraged
or required to take on more tasks and responsibilities in the home, which may expose them to heat sources of injury. Others have called for
prioritizing adolescent boys in the planning and implementation of injury prevention and control strategies among school-aged adolescents
(Granié, 2010), though in our study that would be speci�cally true for tra�c injuries. In addition, our present �ndings indicate that tra�c and
other injuries were higher in SHS students while home injuries were higher among JHS students. Our �nding is in line with what was earlier
reported in a Chinese prospective cohort study (Alikhani, 2014).This may re�ect similarities in the educational structure of the two countries.
While most SHS students are residential, virtually all JHS students are non-residential. Also, the legal age to drive a car or a motorcycle in Ghana
is 18 + years. This may explain why tra�c injuries are higher among SHS students who are within that age range compared to JHS students.

In our multivariable analysis, four risk factors of younger age, higher physical activity, sleep problems, and increased loneliness were associated
with unintentional injuries among school-aged adolescents. We found that the odds of unintentional injuries were higher among adolescents
aged ≤ 17 years compared to those ≥ 18 years. This �nding agrees with several previous �ndings where younger age was a risk factor for
adolescent injuries (Zagel et al., 2019, Fang et al., 2015, Gao et al., 2019).

One of our �ndings is that adolescents who engage in at least one Physical Activity (PA) for 60 minutes in a week were more likely to report
injuries compared to those who do not. This result is consistent with those of previous studies (Peltzer and Pengpid, 2015, Räisänen et al., 2018).
Despite this seeming disadvantage of PA, there are many other physical and mental health bene�ts to PA and it should continue to be promoted
and geared toward encouraging adolescents to meet their PA guidelines. Such PA promotion should be focused on injury prevention and safe PA
(Bloemers et al., 2012), for example, using bike helmets or similar safety equipment. Since literature is scarce regarding PA-related injuries
among school-going adolescents in this setting, our �nding provides valuable information for public health policy makers and may serve as a
�rst step towards enhancing injury prevention efforts in Ghanaian schools.

Furthermore, we identi�ed psychological distress factors of sleep problems and loneliness as independent risk factors of injuries. We found a
signi�cant association between a lack of sleep or sleep problems and injuries. Earlier studies have also reported similar results (Kim et al., 2015,
Wu et al., 2019). Earlier researchers found that a person’s cognitive and behavioral functioning is impacted by sleeplessness and fatigue, which
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in turn increases their risk of unintentional injuries (kim et.al.,2015, Tan et.al.,2015). The present study also revealed that adolescents who were
often lonely were almost twice as likely to report unintentional injuries compared to those who were not. Our �nding is in keeping with a recent
study among school-going adolescents in Malaysia (Peltzer and Pengpid, 2015).

Strengths And Limitations
A major strength of this study is that no Ghanaian study explicitly explored the prevalence of unintentional injuries and their correlates among
adolescents of school-going age and no known injury intervention programs exist in junior and senior high schools in the country. Therefore, a
better understanding of the epidemiology of injury among adolescents of school-going age in Ghana would not only provide valueable
information on the extent of injury problems in the country’s educational sector but would help inform both prevention strategies and public
policies. This study also used a substantial sample size and examined a less researched area that affects both the education and health well-
being of adolescents in the country. There is also a limited evidence base among low– and – middle–income countries, thus studies like this one
will help bridge that equity gap. Our study has a few limitations that should be noted. This study was limited to only school-going adolescents.
Therefore, the �ndings may not be representative of the entire Ghanaian adolescent population. Also, the responses from this study were based
on self-reports, therefore, recall or reporting bias is possible. Moreover, causality cannot be deduced from the associated factors we found due to
the cross-sectional nature of the study design. Our analysis was restricted to those variables available in the Ghana GSHS study. Therefore,
potential risk factors such as body part or location of injury could not be assessed. Finally, underestimation of unintentional injuries is possible,
since the questionnaire captured only the most serious injuries spanning a 12-month recall period.

Conclusion
This study found that unintentional injuries were prevalent among Ghanaian school-going adolescents. In general, boys were disproportionately
more likely to get injured, as were younger adolescents. Younger age, physical activity, sleep problems, and loneliness were the main risk factors
for injuries among school-going adolescents in Ghana. Our �ndings should alert health policymakers, school administrators, and other
stakeholders to institute school-based injury prevention strategies and make injury prevention in schools a public health priority. This can be
done by incorporating school-based injury intervention programs into the Ghanaian educational system aimed at reducing unintentional injuries
among school-going adolescents. Injury preventive measures should emphasize on boys in the context of tra�c injuries and girls regarding
home injuries as well as younger adolescents. Treatment options should be made available to adolescents struggling with psychological distress
problems.
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Table 1
Characteristics and distribution of the study population (N = 3632)

Variables N %

Injury Status (12 months)    

No 1739 47.9

Yes 1488 40.9

Cause of Injury*    

Tra�c 223 15.0

Home 959 64.5

Other 306 20.5

Injury Frequency (12 months)    

Zero 1154 31.8

1 time 989 27.2

2–3 times 575 15.8

≥ 4 times 374 10.3

Age/year    

≤ 17 2431 67.0

≥ 18 1182 32.5

Gender    

Girls 1662 45.8

Boys 1932 53.2

Education    

Junior High School 1645 45.3

Senior High School 1972 54.3

BMI    

Normal (18.5–24.9) 2317 63.8

Underweight (< 18.5) 938 25.8

Pre-obese (25-29.9) 167 4.6

Obese (≥ 30) 26 0.7

Physical Activity    

None 1101 30.3

At least a day 2493 68.6

Sleep Problems    

Never 1554 42.8

Sometimes 1533 42.8

Often 530 14.6

Loneliness    

Never 1323 36.4

*Missing values are not displayed in this table, but are as follows: injury status 405 (11.2%); injury frequency 540 (14.9%); Age 19 (0.5%);
Gender 38 (1.0%); Education 15 (0.4%); BMI 184 (5.1%); Physical Activity 38 (1.1%); Sleep Problems 15 (0.4%) and Loneliness 14 (0.4%

*Cause of injury for those who responded yes to injury status and excluded those who responded no injury
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Variables N %

Sometimes 1713 47.2

Often 582 16.0

*Missing values are not displayed in this table, but are as follows: injury status 405 (11.2%); injury frequency 540 (14.9%); Age 19 (0.5%);
Gender 38 (1.0%); Education 15 (0.4%); BMI 184 (5.1%); Physical Activity 38 (1.1%); Sleep Problems 15 (0.4%) and Loneliness 14 (0.4%

*Cause of injury for those who responded yes to injury status and excluded those who responded no injury

Table 2
Frequency of injuries during the last 12 months by age, sex, educational level, and body mass

index
Variables Injury Frequency N (%) P-values

Zero 1 time 2–3 times ≥ 4 times  

Age/year         < 0.001

≤ 17 681 (22.1%) 710 (23.1%) 401(13.1%) 264 (8.6%)  

≥ 18 468 (15.2%) 275 (8.9%) 170 (5.5%) 108 (3.5%)  

Gender         0.368

Girls 509 (16.6%) 467 (15.3%) 261 (8.5%) 165 (5.4%)  

Boys 640 (20.9%) 509 (16.6%) 305 (10.0%) 206 (6.7%)  

Education         < 0.001

Junior High School 380 (12.3%) 498 (16.2%) 290 (9.4%) 206 (6.6%)  

Senior High School 769 (25.0%) 490 (15.9%) 282 (9.2%) 165 (5.4%)  

BMI         0.015

Normal (18.5–24.9) 775 (26.4%) 614 (20.9%) 356 (12.1%) 239 (8.1%)  

Underweight (< 18.5) 269 (9.2%) 268 (9.1%) 169 (5.7%) 95 (3.2%)  

Pre-obese (25-29.9) 53 (1.8%) 49 (1.7%) 15 (0.5%) 14 (0.5%)  

Obese (≥ 30) 8 (0.3%) 11 (0.4%) 4 (0.1%) 1 (0.0%)  
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Table 3
Causes of injuries during the last 12 months by age, sex, educational level, and

body mass index
Variables Cause of Injury N (%) P-values

Tra�c Home Other  

Age/year       0.039

≤ 17 138 (9.3%) 693 (46.8%) 198 (13.4%)  

≥ 18 82 (5.5%) 262 (17.7%) 108 (7.3%)  

Gender       < 0.001

Girls 68 (4.6%) 482 (32.7%) 153 (10.4%)  

Boys 151 (10.2%) 470 (31.8%) 152 (10.3%)  

Education       0.004

Junior High School 108 (7.3%) 501 (33.8%) 91 (6.1%)  

Senior High School 112 (7.6%) 455 (30.7%) 214 (14.5%)  

BMI       0.508

Normal (18.5–24.9) 145 (10.3%) 606 (42.9%) 196 (13.8%)  

Underweight (< 18.5) 52 (3.7%) 255 (18.1%) 77 (5.4%)  

Pre-obese (25-29.9) 8 (0.6%) 43 (3.0%) 18 (1.3%)  

Obese (≥ 30) 0 (0.0%) 11 (0.8%) 2 (0.1%)  



Page 13/14

Table 4
Unadjusted and adjusted models showing the association between unintentional injuries and

risk factors among adolescents
Variables Unadjusted Analysis Adjusted Analysis

  UOR 95% Cl P-values AOR 95% Cl P-values

Age/year     0.170     0.012

≤ 17 1.00     1.00    

≥ 18 0.88 (0.73–1.07)   0.76 (0.62–0.93)  

Gender     0.593      

Girls 1.00          

Boys 0.96 (0.82–1.13)        

Education     0.507      

Junior High School 1.00          

Senior High School 0.93 (0.74–1.17)        

BMI     0.743      

Normal (18.5–24.9) 1.00          

Underweight (< 18.5) 1.06 (0.89–1.24)        

Obese* (25- ≥ 30) 1.03 (0.74–1.42)        

Physical Activity     0.009     0.025

None 1.00     1.00    

At least a day 1.23 (1.06–1.43)   1.21 (1.03–1.43)  

Sleep Problems     < 0.001     < 0.001

Never 1.00     1.00    

Sometimes 1.59 (1.29–1.96)   1.55 (1.21–1.99)  

Often 2.03 (1.68–2.46)   1.85 (1.46–2.36)  

Loneliness     < 0.001     0.003

Never 1.00     1.00    

Sometimes 1.29 (1.02–1.62)   1.19 (0.93–1.53)  

Often 2.18 (1.69–2.78)   1.81 (1.35–2.42)  

*Includes adolescents who were pre-obese due to the small number

Figures
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Figure 1

ROC curve comparing the in�uence of a baseline model with age, physical activity and loneliness and a model with only sleep problems on
unintentional injury


