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Preface 
 
 
 
 

Injuries are among the leading causes of child morbidity and mortality worldwide [1]. Because 
injuries typically are incurred by healthy children engaging in daily activities, they can be 
particularly devastating to the injured child and his or her family, disrupting otherwise mentally 
and physically healthy lives with tragic short- and long-term consequences. 

Despite the implication of the lay term “accident”, injuries are preventable. The global 
community of scholars and practitioners is slowly creating, discovering, and implementing programs 
to reduce the burden of injury on the world’s youth. This volume contributes to those objectives. 

The Need for Diverse Perspectives 

Each injury to a child is caused by a complex intersection of multiple behavioral, environmental, 
and contextual factors. Unlike communicable diseases, which are normally caused by a single 
pathogen that can be countered with an appropriate pharmaceutical treatment, injuries are caused 
by multiple factors that coincide to create a negative outcome without an obvious treatment or 
prevention strategy. Prevention might occur via blockage of any number of pathways to injury. To 
offer an example, consider a child pedestrian struck by a motorist while crossing an urban street in 
Manila. A multitude of factors may have prevented that injury. The driver might have driven more 
slowly, without distraction, or with sunglasses to reduce glare. The child may have made a better 
judgment about the vehicle’s speed or the driver’s ability to stop quickly. A parent may have 
accompanied the child walking to school. Traffic engineers may have reduced the road’s speed 
limit, installed speed bumps, or painted a crosswalk on the road. Filipino authorities might 
encourage children under age 10 to ride buses to school rather than walking. And so on. 

Because injuries are caused—and prevented—by a wide range of factors, scholarly work in 
injury prevention must be multi-disciplinary and multifaceted. This special issue volume reflects 
that need. Study populations reported in the 11 articles were recruited from 13 nations—Canada, 
China, Ecuador, Indonesia, Italy, Myanmar, Netherlands, New Zealand, Pakistan, Seychelles, Sri 
Lanka, Thailand, and the United States—on six continents. Study authors include psychologists, 
epidemiologists, physicians, and other professionals. Methodological strategies include economic 
cost-benefit analyses, mathematical modeling, randomized intervention trials, epidemiological 
work at the population level, experimental work in a laboratory, and hospital medical records 
review. Together, this geographic and scholarly diversity represents beautifully the many 
approaches required to reduce the burden of child injury. 

This volume also offers a glimpse of the work needed to improve global child public health, but 
it is just a glimpse into a broad and gaping aperture. The authors are to be commended for their 
efforts, as they inspire us to collaborate and move together toward reducing the tremendous burden 
of injury on the children of the world. 
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Review of Articles 

Eleven articles are included in this volume. Two sets of authors present probing and insightful 
review and commentary papers. Simpson and colleagues address cultural aspects of one form of 
child injury, injuries to young children in the home, with a focus on their native country of New 
Zealand [2]. They specifically discuss the need to examine the complex dynamic issues that create 
injury situations in that context. Brussoni and colleagues offer a different and novel perspective to 
the child injury prevention field: we must encourage child development and risky outdoor play 
within the confines of keeping children safe from serious injury [3]. Through a provocative 
discussion, the authors offer persuasive evidence that play is necessary for healthy child 
development and growth. 

Several of the included manuscripts examine large-scale, population-level injury data. Shen and 
colleagues offer epidemiological and behavioral data concerning dog bite risk from a sample of 
over 1,500 children living in three regions of rural China [4]. They found over 30% of the sample 
had a history of dog bites, and various demographic, cognitive and behavioral factors were related 
to risk of bites. Van Beelen and colleagues used a similar strategy to survey over 1,400 Dutch 
parents with an infant and evaluate parent supervision strategies during bathing [5]. Over 6% of 
parents admitted to leaving their infants unsupervised in the bathtub, and various demographic and 
cognitive factors were associated with this tendency. 

Wilson and colleagues report data from adolescents in the African island nation of the 
Seychelles [6]. They found that an alarming 16% of adolescents in the sample reported suicidal 
expression, with 10% describing a specific plan for suicide. Correlates of suicide expression are 
outlined. Peltzer and Pengpid examined epidemiological data from over 9,000 adolescents in 
Indonesia, Myanmar, Sri Lanka, and Thailand [7]. They report on epidemiology of serious injuries 
among those adolescents and examine demographic and psychosocial correlates of injury 
prevalence. Rather than surveying individuals, Xia and colleagues conducted a review of hospital 
records at a large pediatric medical center in China, studying all traumatic brain injury cases for 
patients 0−4 years old to identify and describe suspected child abuse cases [8]. 

Two other papers examine population-level data, but do so via alternative methodological 
strategies. Corso and colleagues conducted an economic cost–benefit analysis of strategies to 
reduce child maltreatment deaths both in the United States and Ecuador, and concluded that 
estimating benefits in one culture may not transfer to another culture [9]. Snidero and colleagues 
present mathematical modeling designed to estimate the number of foreign body choking injuries 
among children in Italy [10]. Using sophisticated modeling to overcome missing data for  
self-resolved child injuries, they conclude that a large number of Italian children likely suffer from 
non-medically-treated choking injuries each year. 

Finally, two studies utilize smaller samples to study child injury risks. Davis and colleagues 
present data from a structured laboratory study examining the role of child temperament on  
risk-taking with dogs and risk of dog bite injuries [11]. They report shyness is associated with safer 
behavior with a dog, even after controlling for relevant child and dog characteristics. Chandran and 
colleagues describe a randomized trial designed to reduce hazards in the homes of low-income 
neighborhoods in Pakistan [12]. They found that families receiving an in-home tutorial on safety 
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were more likely to protect their children from drowning and burn risks compared to families 
receiving only a pamphlet about safety. 

Conclusions 

This volume offers eleven manuscripts dedicated to understanding and preventing injuries to 
children worldwide. They offer diverse scholarly perspectives, methodological approaches, and 
geographic targets, but together they form a collection of ideas and programs that will chip away at 
the public health burden of child injuries. Thanks to the authors for their persistence in studying a 
challenging health topic and their continued dedication to achieve healthier and happier lives for 
the youth of our world. 
 
David C. Schwebel, Ph.D. 
Guest Editor 
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Abstract: The aim of this study was to determine estimates of the prevalence and 
social correlates of injury among adolescents in four Southeast Asian countries. Cross-
sectional national data from the Global School-based Health Survey (GSHS) included 
9,333 students at the ages from 13 to 15 years inclusive from Indonesia, Myanmar, Sri 
Lanka and Thailand is chosen by a two-stage cluster sample design to represent all 
students in grades 6, 7, 8, 9, and 10 in each country. The percentage of adolescents 
reporting one or more serious injuries within the past 12 months was 42.2% for all 
countries, ranging from 27.0% in Myanmar to 46.8% in Thailand. By major activity, 
“fall” (14.6%) was the leading external cause of injury, followed by playing or training 
for a sport (9.9%) and vehicle accident (6.1%). In multivariate regression analysis 
Thailand and Indonesia, being male, substance use (smoking and drinking alcohol) and 
psychological distress were associated with annual injury prevalence. Risk factors of 
substance use and psychological distress should be considered in an integrated 
approach to injury etiology in planning injury prevention and safety promotion 
activities among school children. 

Keywords: injury; social correlates; school children; Indonesia; Myanmar;  
Sri Lanka; Thailand 
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1. Introduction  

Globally, 98% of all childhood unintentional injuries occur in low and middle income countries [1]. 
Unintentional injuries are a major cause of death and disability among children [2]. An analysis of 
the 1990 Global Burden of Disease study found that the childhood injury rate was the highest in Africa 
and South Asia [3]. The annual prevalence of serious injuries was 68.2% among 13 to 15 year-olds in 
six African countries [4] and among 11-, 13- and 15-year old youth in 11 industrialised countries 
was 41.3% [5]. In a study among school children in Kamphaeng Phet Province in Thailand 66% 
reported at least one injury in the previous year and the leading categories of non-fatal injuries 
were: animal bite, puncture wound, burn, near-drowning, fall from a height [6]. Among young 
people (10–24 years) injury is the most common (43%) cause of death in the World Health 
Organization (WHO) Southeast Asia (SEA) region [7]. These include traffic accidents, violence,  
fire-related incidents, and drowning [8]. Community-based studies have shown the extent of the 
problem of unintentional injuries in children and young adolescents, with rates of non-fatal injuries of 
14 per 1,000 in Thailand (1–17 years) and 220 in Sri Lanka (0–19 years) [9]. In a pilot study of 
childhood injuries in Yangon General Hospital, 2003, in Myanmar, 30.8% of total injured patients 
reported were children under 15 years of age. Various types of “falls” (66%) were identified as the 
major cause of child injury followed by road traffic accidents (22%) [10]. A study among children 
(less than 13 years old) seeking hospital treatment in Sri Lanka found that unintentional injuries 
within the home and on the road comprised 56% and 8%, respectively of all causes of injury [10]. 
In a community-based study in the Galle district, Southern Sri Lanka, 1.4% and 1.1% non-fatal 
injuries in the last 30 days were found among 10 to 14 year-olds and 15 to 19 year-olds, 
respectively [11]. The national injury surveillance system in Thailand found that transport 
accidents ranked first (39.2%), followed by accidental falls (27.6%) and exposure to inanimate 
forces (16.4%) for severe injury in children less than 15 years in 2005 [10].  

“The etiology of youth injury involves a complex interplay between human and environmental 
factors” [12]. Various studies have identified multiple risk behaviour including substance use, 
bullying and psychological distress [13–17], obesity [18], low socioeconomic status [12,19], male 
gender [8,15], home and school environment [16] to be associated with injury risk.  

There is lack of national data regarding injury and its social correlates among in-school 
adolescents in Southeast Asia. Therefore, the aim of this study was to determine estimates of the 
prevalence and social correlates of injury among adolescents in four Southeast Asian countries.  

2. Methodology 

2.1. Description of Survey and Study Population 

This study involved secondary analysis of existing data from the Global School-Based Health 
Survey (GSHS) from four Southeast Asian countries (Indonesia, Myanmar, Sri Lanka and 
Thailand). Details and data of the GSHS can be accessed at http://www.who.int/chp/gshs/ 
methodology/en/index.html. The aim of the GSHS is to collect data from students of age 13 to 15 years 
inclusive. The GSHS is a school-based survey of students in grades 6, 7, 8, 9, and 10. These classes 
were selected because they contained the majority of 13 years to 15 years old school adolescents. A 
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two-stage cluster sample design was used to collect data to represent all students in grades 6, 7, 8, 
9, and 10 in the country. At the first stage of sampling, schools were selected with probability 
proportional to their reported enrollment size. In the second stage, classes in the selected schools 
were randomly selected and all students in selected classes were eligible to participate irrespective 
of their actual ages. Students completed the self-administered questionnaire during one classroom 
period under the supervision of trained survey administrators and recorded their responses to each 
question on an answer sheet suitable for computerized scanning.  

2.2. Measures 

The GSHS 10 core questionnaire modules address the leading causes of morbidity and mortality 
among children and adults world wide: tobacco, alcohol and other drug use; dietary behaviours; 
hygiene; mental health; physical activity; sexual behaviours that contribute to HIV infection, other 
sexually-transmitted infections, and unintended pregnancy; unintentional injuries and violence; 
hygiene; protective factors and respondent demographics [20]. One study assessed the validity of 
the GSHS questionnaire and found adequate retest reliability of GSHS content adapted for ethnic 
Fijian girls for assessing several risk behaviours [21]. 

Outcome Measure Injury: For the main outcome, study participants were asked, “During the 
past 12 months, how many times were you seriously injured?” (serious injury was defined as when 
it makes you miss at least one full day of usual activities (such as school, sports, or a job) or 
requires treatment by a doctor or nurse). Eight options were provided, ranging from 1 = 0 times to  
8 = 12 or more times. A response of “0” was described as not having sustained a serious injury, 
while a response of one or more times was classified as having experienced a serious injury. 
Additional items on injury included close-ended questions that addressed activity (During the past 
12 months, what were you doing when the most serious injury happened?), external cause (During 
the past 12 months, what was the major cause of the most serious injury that happened to you?), 
how it happened (During the past 12 months, how did the most serious injury happen to you?), and 
type of injury (During the past 12 months, what was the most serious injury that happened to you?) 
(Response options see Table 1). 

Hunger: A measure of hunger was derived from a question reporting the frequency that a young 
person went hungry because there was not enough food at home in the past 30 days (response 
options were from 1 = never to 5 = always) (coded 1 = most of the time or always and 0 = never, 
rarely or sometimes). 

Substance use variables: Smoking cigarettes: During the past 30 days, on how many days did 
you smoke cigarettes? (Response options were from 1 = 0 days to 7 = all 30 days) (Coded 1 = 1 or 
2 to all 30 days, and 0 = 0 days). Alcohol use: during the past 30 days, on how many days did you 
have at least one drink containing alcohol. Response options were from 1 = 0 days to 7 = all 30 days; 
Coded 1 = 1 or 2 to all 30 days, and 0 = 0 days. Drugs: During your life, how many times have you 
used drugs, such as glue, benzene, marijuana, cocaine, or mandrax? Response options were from 1 = 0 
times to 4 = 10 or more times; Coded 1 = 1 or 2 to 10 or more times, and 0 = 0 times. 

Psychological distress: Psychological distress was assessed with 5 items. Loneliness: “During 
the past 12 months, how often have you felt lonely?” (Response options were from 1 = never to  
5 = always) (Coded 1 = most of the time or always and 0 = never, rarely or sometimes).  
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Suicide ideation: “During the past 12 months, did you ever seriously consider attempting suicide?” 
(Response option was 1 = yes and 2 = no, coded 1 = 1, 2 = 0). No close friends:”How many close 
friends do you have?” (Response options 1 = 0 to 4 = 3 or more, coded 1 = 1, 2–4 = 0.). Anxiety or 
worried: During the past 12 months, how often have you been so worried about something that you 
could not sleep at night? (Response options were from 1 = never to 5 = always) (Coded 1 = most of the 
time or always and 0 = never, rarely or sometimes). Sadness: During the past 12 months, did you ever 
feel so sad or hopeless almost every day for two weeks or more in a row that you stopped doing your 
usual activities? (Response option 1 = yes and 2 = no) (Coded 1 = 1, 2 = 0). A psychological index was 
created by adding up all 5 items, and recoding the sum into low = no psychological distress, 
medium = 1 item of psychological distress and high = 2 or more psychological distresses endorsed. 

2.3. Data Analysis 

In order to compare study samples across countries each country sample was restricted to the 
age group 13 to 15 years inclusive, younger and older participants were excluded from the 
analyses. Data analysis was performed using STATA software version 10.0 (Stata Corporation, 
College Station, TX, USA). This software has the advantage of directly including robust standard 
errors that account for the sampling design, i.e., cluster sampling owing to the sampling of school 
classes. In further analysis, the injury risk variable was recoded into two categories: not injured (0); 
injured at least once (1). Associations between potential risk factors and injuries among school children 
were evaluated calculating odds ratios (OR). Logistic regression was used for evaluation of the impact 
of explanatory variables on risk for injury (binary dependent variable). The dependent variable was the 
injury event, and the independent variables were factors which significantly increased injury risk in the 
univariate analysis. For the individual risk behaviour analyses, crude and adjusted odds ratios (ORs) 
and associated 95% confidence intervals were calculated for each level of exposure. 

In the analysis, weighted percentages are reported. The reported sample size refers to the sample 
that was asked the target question. The two-sided 95% confidence intervals are reported. The P-value 
less or equal to 5% is used to indicate statistical significance. Both the reported 95% confidence 
intervals and the P-value are adjusted for the multi-stage stratified cluster sample design of the study. 

Table 1. Sample response rate and age distribution of students surveyed; GSHS 2007–2008. 

Country 
Survey 

sample N 
Survey 

year 
Overall response 

rate % * 

Age groups in years (%) 
Boys in final 

sample% 
Mean age of 
final sample 

Net primary school 
enrolment rate % 

[22,23] 
13 

years 
14 

years 
15 

years 
Male Female 

1. Indonesia 2,867 2008 93 
1,072 
(33.2) 

1,253 
(45.2) 

542 
(21.6) 

49.5 13.9 97 94 

2. Myanmar 1,983 2007 95 
585 

(37.1) 
628 

(34.3) 
770 

(28.6) 
50.0 13.9 90 91 

3. Sri Lanka 2,260 2007 89 
894 

(38.9) 
844 

(37.3) 
522 

(23.8) 
50.4 13.8 99 100 

4. Thailand 2,223 2008 93 
841 

(37.1) 
871 

(36.2) 
511 

(26.7) 
49.2 13.9 91 89 

* Overall response rate, the product of school and the student response rate, refers to the entire sample 
including those students outside the targeted age range of 13 to 15 years.  
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3. Results and Discussion  

3.1. Sample 

The sample included 9,333 students at the ages from 13 to 15 years from Southeast Asian 
countries; there were slightly more female (50.4%) than male students (49.6%) and the majority of 
the students (76.2%) were attending school grades 8 or 9. Data from the different countries had 
been selected in 2007 or 2008 (see Table 1). The overall response rate, a product of school and 
student response rates, varied from 89% in Sri Lanka to 95% in Myanmar. 

3.2. Descriptive Results 

The percentage of adolescents reporting one or more serious injuries within the past 12 months 
was 42.2% for all countries, ranging from 27.0% in Myanmar to 46.8% in Thailand, and it has been 
slightly more often in boys (50.5%) than girls (34.3%) in all countries. Estimates of adolescents 
reporting a single injury were less variable, ranging from 19.3% in Myanmar to 28.1% in 
Indonesia, while similar differences in prevalence estimates by country were found in the number 
of adolescents reporting multiple injuries, ranging from 7.7% to 20.3% in Myanmar and Thailand, 
respectively. By major activity of all survey participants, “fall” (14.6%) was the leading external 
cause of injury, followed by playing or training for a sport (9.9%), vehicle accident (6.1%), 
walking or running (5.1%), riding a bicycle or scooter (3.7%), fighting with someone (1.6%), and 
attacked or assaulted or abused by someone (0.8%). The majority of all surveyed adolescents 
(20.7%) indicated that they had hurt themselves by accident. The injury sustained by most students 
of all surveyed involved broken bone/dislocated joint (10.1%), followed by a cut, puncture, stab 
wound (5.1%), concussion/head injury (1.8%) and burn injury (1.3%) (see Table 2). 

3.3. Associations with Annual Injury Prevalence 

Annual injury prevalence differed significantly by country, with Myanmar and Sri Lanka having 
significantly lower prevalence rates than Thailand and Indonesia. A similar country pattern was 
identified for specific injuries, for fall injuries Myanmar and Thailand were the lowest, for sports 
injuries Myanmar the lowest, for motor vehicle injuries Myanmar and Sri Lanka the lowest and for 
fighting injuries adolescents from Thailand were the highest. Boys had higher annual injury 
prevalence rates than girls which was true for the different types of injuries. Substance use (current 
smoking and drinking alcohol) and greater psychological distress were found to be associated with 
annual injury prevalence rates. The highest influence of psychological distress was found with 
fighting injuries. Hunger as an indicator for low economic status and overweight were not found to 
be associated with annual injury prevalence nor with any specific injury (see Table 3). 

4. Discussion and Study Limitations  

In this study of in-school adolescents in four Southeast Asian countries using the Global School 
Health Survey of 2007/2008, a high percentage of adolescents (44.2%) reporting one or more 
serious injuries within the past 12 months was found, ranging from 27.0% in Myanmar to 46.8% in 
Thailand, and it has been significantly more often in boys (50.5%) than girls (34.3%) in all 
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countries. This annual prevalence of severe injury was similar to that found in some other studies, 
South African Grade 8 students (52% among boys and 33% among girls) [24], Lithuanian school 
children (59% among boys and 40% among girls) [14], among 11-, 13- and 15-year old youth in 11 
countries 41.3% [5], and among 35 countries between 33% and 62% across countries among males 
(19% to 39% among females) [12], and Scottish school children 41.9% [25] of all children were 
injured and needed medical treatment in the past 12 months. However, it was lower than found in a 
previous local study among school children in Thailand (66%) [6] and among school children in six 
African countries (68.2%) [4]. The annual injury prevalence rates found in this Southeast Asian 
sample may still be an underestimate considering a decline of estimates over a 12 month recall 
period. Mock et al. [26] found in a Ghanaian setting that longer recall periods significantly 
underestimate the injury rate compared to shorter recall periods. A possible explanation for the 
differences between injury rates in the different study countries may be due to differences in 
exposure to injury risk, e.g., traffic load on the roads, access to vehicles, access to sport 
opportunities, etc. More research is needed to understand the differences in injury risk between 
countries. Regarding the type of injury, the highest annual prevalence rate in this study was found 
for falls (14.6%), sport (9.9%) and vehicle accident-related injuries (6.1%); also other studies 
report that these three were the most common activities associated with injury [10,27,28]. This 
analysis represents one of the first Southeast Asian cross national examinations of adolescent injury 
patterns. This study found large cross national variations in severe injury prevalence. It is not clear 
whether these variations are attributable to underlying differences in risk. The Myanmar sample 
had the lowest annual injury prevalence and Thailand the highest. Depending on the country the 
GSHS was administered at different times of the year. Risks for adolescent injury vary by season, 
and injuries are more reliably reported within three than 12 months [29]. Variations in the timing of 
the survey across countries may have impacted injury rates and hence the cross national 
comparisons [6]. In a multivariable regression analysis substance use (smoking and drinking) and 
mental distress were associated with injuries. Similar associations between risk behaviours and the 
occurrence of injury were found in other studies, e.g., substance use (smoking, drinking) and 
psychological distress [13–17]. Variations in the strength and direction of associations were 
observed for different combinations of social risk factors and types of injury. The highest influence 
of psychological distress was found with fighting injuries. Contrary to other studies, hunger as an 
indicator for low economic status and overweight were not found to be associated with annual 
injury prevalence nor with any specific injury [12,18,19]. This study found that the observed risk 
for all injuries increased with the increasing number of psychological distresses and other risk 
behaviours (substance use). Gradients in risk for adolescent injury also found in other studies [4] 
indicates support for the targeting of multiple forms of risk behaviour simultaneously in health 
interventions [7]. There is also a need to consider an integrated approach to injury etiology in 
planning injury prevention and safety promotion activities among school children, paying 
particular attention to lifestyle factors, which have the potential to influence risk for injuries. Efforts 
have to be intensified to include the prevention of violence and injury, along with sexual and 
reproductive health, healthy lifestyles, mental health and mental well-being, in adolescent health 
programmes [8]. 
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This study had several limitations. Firstly, the GSHS only enrolls adolescents who are in school. 
School-going adolescents may not be representative of all adolescents in a country as the 
occurrence of injury and injury related risk behaviour may differ between the two groups. As the 
questionnaire was self-completed, it is possible that some study participants may have mis-reported 
either intentionally or inadvertently on any of the questions asked. Intentional miss-reporting was 
probably minimised by the fact that study participants completed the questionnaires anonymously. 
Furthermore, this study was based on data collected in a cross sectional survey. We cannot, 
therefore, ascribe causality to any of the associated factors in the study. Finally, the analysis was 
limited to the risk factors included in the GSHS. There are some other potentially important risk 
and protective factors (e.g., over-activity, failure to use seatbelts and bicycle helmets, being the 
perpetrator of an aggressive/bullying behaviour, ongoing conflict with parents, urban/rural 
situation, family, school or material supports, supervised or unsupervised school areas) [16,27,30] 
that could be associated with the occurrence of injury that were not measured. Finally, the injury 
survey tool collects only information on the ‘most serious injury’ and therefore risks not reflecting 
the true burden of injuries in these communities if a large number of other injuries collectively 
cause a greater burden/distress/absence or have different aetiologies, consequences or associations. 

5. Conclusions  

In this study, a high annual injury prevalence was found among adolescents in four Southeast 
Asian countries. Risk behaviour including substance use (smoking and drinking) and mental 
distress were found to be associated with injuries. There is also a need to consider an integrated 
approach to injury etiology in planning injury prevention and safety promotion activities among 
school children, paying particular attention to lifestyle factors, which have the potential to 
influence risk for injuries. Efforts have to be intensified to include the prevention of violence and 
injury, along with sexual and reproductive health, healthy lifestyles, mental health and mental well-
being, in adolescent health programmes [8]. 
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Abstract: Annually approximately 400,000 American children receive treatment for 
dog bites. Young children are at greatest risk and are frequently bitten following 
behavior that provokes familiar dogs. This study investigated the effects of child 
temperament on children’s interaction with dogs. Eighty-eight children aged 3.5–6 years 
interacted with a live dog. Dog and child behaviors were assessed through 
observational coding. Four child temperament constructs—impulsivity, inhibitory 
control, approach and shyness—were assessed via the parent-report Children’s 
Behavioral Questionnaire. Less shy children took greater risks with the dog, even after 
controlling for child and dog characteristics. No other temperament traits were 
associated with risk-taking with the dog. Based on these results, children’s behavior 
with unfamiliar dogs may parallel behavior with other novel or uncertain situations. 
Implications for dog bite intervention programs include targeting at-risk children and 
merging child- and parent-oriented interventions with existing programs geared toward 
the physical environment and the dog. 
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1. Introduction 

Approximately 377,000 American children receive medical attention for dog bites every year [1], 
and about sixteen die [2]. Although fatalities from dog bites are rare, there is a significant risk of 
injury. Most vulnerable are young children, partly because of their unintentionally provocative 
behavior with dogs [3] and partly because their short stature results in bites to the face and neck 
rather than to extremities [4]. Most bites to children are from familiar dogs; in fact, 78% of dog 
bites to young children occur in the home [5]. 

One reason children under the age of 5 are bitten by familiar dogs is because the children 
unknowingly provoke the animals [3,6]. Developmental psychologists have long recognized that 
young children have a poor understanding of the perspectives of other people [7] and therefore are 
unlikely to recognize the emotions or behavioral signals of dogs provoked by unwanted child 
behaviors [8]. For example, in one study of the interactions of children aged 2–5 years with the 
family dog, children frequently initiated risky interactions with the pets by pulling dogs’ tails, hair 
or paws. On nearly one-third of such occasions, the dogs bit or attempted to bite the children [9]. 
Also placing young children at heightened risk of dog bites are children’s natural tendencies to be 
active, loud and excitable, and to be protective of property. Running and screaming can scare and 
anger dogs. Child-dog conflicts over toys and other property can lead to biting incidents [3]. 
Further, although dogs have some ability to identify familiar faces [10], dogs obviously do not have 
cognitive skills of humans and are unable to recognize that children may be more provocative or 
animated than adults. 

Although some researchers have suggested environmental circumstances that might lead dogs to 
bite young children [11,12], relatively little research has examined individual difference 
characteristics of children that might increase the risk for dog bites. There is some epidemiological 
evidence that boys are bitten slightly more often than girls [12–14], although one study found no 
significant difference in dog bites between boys and girls in The Netherlands [4]. Research has also 
shown that preschool-aged and school-aged children have somewhat elevated risk compared to 
infants, toddlers, and teenagers [13–15]. One factor that has not been studied carefully as a risk factor 
for dog bites is child temperament, or individual differences in reactivity and self-regulation [16]. A 
large body of research indicates children who are more impulsive, active and undercontrolled are 
likely to be at increased risk for injuries of all types [17], presumably due to behavior patterns of 
risk-taking, failing to inhibit impulses and engaging in the environment more actively. 

The current study considered four temperament traits—impulsivity, inhibitory control, 
approach, and shyness—as possible correlates to children’s risky behavior with dogs. These traits 
were assessed using the parent-report Children’s Behavioral Questionnaire (detailed below).  
Eight-eight children aged 3.5 to 6 years interacted with an unfamiliar live dog for 15 minutes in a 
mixed (partly unstructured, partly semi-structured) laboratory protocol. Child and dog behaviors 
were videotaped, coded and then related to parental reports of children’s temperament using a 
standardized questionnaire. We hypothesized that children who had high impulsivity, low 
inhibitory control, low shyness, and high approach would be more likely to approach a dog more 
quickly and to take more risks when interacting with an unfamiliar dog.  
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2. Method  

2.1. Participants 

Participants in this two-site study were 88 children ages 3.5–6 (mean age = 4.85 years, SD = 0.90). 
Participants were recruited from community sources, including laboratory databases of families 
interested in participating in research and via local schools. Because dog bite risk is much higher 
among children who frequently encounter dogs, the sample was restricted to children whose 
families owned between one and three pet dogs. Participants were recruited from two locations. 
Sixty-three children were recruited from the Birmingham, Alabama, USA area and 25 from 
Guelph, Ontario, Canada. Identical procedures were used at both study sites. 

The sample was 46% male and 76% Caucasian. Household incomes were characterized as 
follows: 63% greater than $80,000, 14% between $40,000 and $79,000, and 23% less than $39,000 
(US and Canadian currencies were priced very similarly at the time of the study). All parents 
provided signed informed consent indicating that the child would be engaging with a live certified 
therapy dog and all children age-appropriate verbal assent acknowledging they would be 
interacting with a dog. The study protocol was approved by the ethics review boards at both 
University of Alabama at Birmingham and University of Guelph. 

2.2. Live Dog Interaction Protocol 

As detailed below, children engaged with a certified therapy dog in a protocol that included both 
semi-structured and unstructured segments. All dogs and handlers had received certification in 
either the Delta Society Pet Partners or Canine Good Citizens programs. Dog breeds (and 
shapes/sizes) varied widely and included Cavalier King Charles Spaniels, Giant Poodles, Labrador 
Retrievers, and Greyhounds. Dogs and children were always unfamiliar to each other (that is, the 
dogs were not the children’s pet dogs), and children were not informed of the interaction with the 
dog until the informed assent process on the day of the interaction, just before the interaction 
occurred. The interaction was videotaped for later coding of dog and child behaviors; details of the 
coding system appear below. 

The full dog-child interaction lasted 15 minutes and consisted of four segments. The first  
3-minute segment was unstructured. The child entered the experimental room with the researcher, 
the live dog, and the dog’s handler, but without his or her parent. Figure 1 provides a diagram of 
the room layout. It was arranged with a small number of rather mundane child toys in one corner, a 
small number of dog toys in a second corner, and a dog bed along one wall. Each set of toys was 
neatly organized in a pile. The researcher said, “This is [dog’s name]. He’s [She’s] visiting our lab 
today. [Handler’s name] and I have to do a little work for a few minutes, so you can just do what 
you like while we work. There are some toys here for children. Those over there are the dog’s 
toys.” The handler stayed quiet and remained in the corner of the room, verbally or physically 
intervening only if he/she felt the dog or child might be at risk of injury (interventions were 
extremely rare, occurring only for two children, one who pulled the dog’s fur and one who tried to 
lift a large dog up in the air).  
  



16 

 

Figure 1. Diagram of Dog Interaction Room. 

 

The second segment was semi-structured and lasted 1–2 minutes. The researcher said,  

“OK, our work is done now. [Dog’s name] is ready to play. You can play with the dog 
using one of these things. This is a ball and that is a brush and that is a bowl with three 
dog treats. If you choose the ball, you can stand over there and throw it to the dog. 
He[she] likes to retrieve balls. If you choose the brush, you can stand here, right next to 
the dog, and brush his[her] hair. He[she] likes that too. If you choose the treats, you 
should hold them in your palm like this [researcher demonstrates open palm] and let 
the dog lick them off your hand.”  

The child chose one of the three options and engaged in the activity under researcher supervision. 
The third segment lasted 3 minutes and was unstructured. The child was told “Oh, look what 

time it is. The dog likes to rest at this time. You can do whatever you want for a few minutes while 
the dog rests and I finish my work with [handler’s name].” During the fourth segment, which was 
also unstructured, the child’s parent entered the room. The child, dog and parent spent 5 minutes 
engaged in activities. Because parents tended to control children’s activities and behaviors during 
this segment and our focus was on the individual child’s temperament without parent influence, 
activities during this segment were not included in our coding. 

2.3. Measures 

Demographics. Parents completed a brief demographics survey assessing basic child and  
family demographics. 

Child Risk-Taking during Dog Interaction. Videotapes of children’s behaviors during the 
interaction with the live dog were coded by a research assistant to assess a single construct of 
children’s risk-taking with the dog via multiple behavioral measures. The research assistant was 
trained by the principal investigator of this study, and interrater reliability was obtained through 
independent post-training coding of videotapes by both the principal investigator and the research 
assistant. Interrater reliability on coding behaviors was high (r > 0.95 on all continuous measures 
and kappa > 0.80 on all categorical measures). Differences were resolved by using data from the 
primary coder, who rated all participants.  
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Risk-taking was conceptualized as a behavior pattern of approaching, touching and interacting 
with the dog when the outcome of that behavior was uncertain [18]. We considered behaviors that 
were bold, brave, or assertive, but not necessarily behaviors that would typically lead to 
provocation of the dog or to dog bites. Table 1 shows the behaviors that were coded to derive the 
measure. Categorical variables were assigned ordinal numbers to represent increasing risk-taking. 
In order to create the single aggregated risk-taking measure for each child’s interaction with the 
dog, the variables were each converted to z-scores and then averaged. Internal reliability for the 
scale was good (average intercorrelation = 0.44; Cronbach’s alpha = 0.73). 

Table 1. Children’s Coded Behaviors during Live Dog Interaction. 

1. What does child touch first after entering room? (Segment 1) 
1. Child Toys; 2. Dog Toys; 3. Dog 

2. Which activity does child choose? (Segment 2) 
1. Ball; 2. Brush; 3. Treat 

3. Does child pick up a dog toy? (Segments 1, 3) 
1. No; 2. Yes 

4. How long until child engages the dog? (in seconds) (full protocol) 
5. How does child engage dog for the first time? (Segments 1, 3) 

1. Throws toy to dog; 2. Calls dog to him/her; 3. Approaches dog; 
4. Touches dog after dog approaches child 

6. How long until child approaches dog 1st time? (in seconds) (full protocol) 
7. How does child first approach dog? (full protocol) 

1. Hesitantly/Cautiously; 2. Approaches and then backs away; 
3. Quickly/Unhesitatingly approaches 

8. How long until child touches the dog for the 1st time? (in seconds) (full protocol) 
9. How does child first touch dog? (full protocol) 

1. Hesitantly/Cautiously; 2. Touches then withdraws; 3. Quickly/Unhesitatingly 
10. Number of times child touches the dog with hand. (full protocol) 
11. Number of times child put their face to the dog’s face. (full protocol) 
12. Child’s approach during “nap.” (Segment 3) 

1. Looks at dog; 2. Gets within arm’s reach of dog; 3. Touches dog 
13. Child’s reaction to dog’s approach during free play. (Segment 1) 

1. Runs From Dog; 2. Freezing/Cautious; 3. Tells dog to go away; 
4. Smiling/Laughing; 5. Pushes Dog away 

14. Child’s reaction to dog’s approach during activity. (Segment 2) 
1. Runs From Dog; 2. Freezing/Cautious; 3. Tells dog to go away; 
4. Smiling/Laughing; 5. Petting/Touching Dog; 6. Pushes Dog away 

15. Child’s reaction to dog’s approach during nap time. (Segment 3) 
1. Runs From Dog; 2. Freezing/Cautious; 3. Tells dog to go away; 
4. Smiling/Laughing; 5. Petting/Touching Dog; 6. Pushes Dog away; 7. NA 

Dog Behavior. Because different children engaged with different dogs, we coded dog behavior 
and size from the videotapes as covariate measures. The same two coders independently rated 20% 
of the sample using objective coding criteria and achieved strong interrater reliability (kappa > 0.80) 
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on all measures. The primary coder subsequently coded the full sample and data from the primary 
coder were used. 

Dog size was coded on a 4-point scale as small (less than 25 pounds), medium (25–50 pounds), 
large (51–75 pounds), or very large (75+ pounds). The dogs’ behavior was coded in two domains, 
activity level and level of approach. In each case, the constructs were assessed on 5-point Likert 
scales ranging from low to high during each of the three relevant segments of the interaction  
(See Table 2). Scores from the three segments were averaged to obtain one overall measure of dog 
activity level and one of dog approach for each child’s interaction with the dog. Then, to create a 
single variable for the dog’s behavior during the interaction, the average of the dog’s activity level 
and approach were each converted to z-scores and then averaged, creating a single score for the 
dog’s behavior. Activity level and approach correlated well, r = 0.67. 

Table 2. Dog’s Coded Activity Level and Approach during Each Segment of the Interaction. 

Dog’s activity level 
1. Very inactive (Moves around room very rarely)  
2. Somewhat inactive (Moves some, but spends majority of time not moving)  
3. Not inactive or active (Spends about equal amounts of time moving and not moving)  
4. Somewhat active (Does not move some, but spends majority of time moving around room)  
5. Very active (Moving around room all or almost all the time) 

Level of approach for dog (approach defined as: DOG moves or positions itself within child’s arm’s length 
of the child) 

1. Low approach (Never approaches child)  
2. Somewhat low approach (Only approaches child once)  
3. Neither low nor high approach (Approaches child 2–3 times)  
4. Somewhat high approach (Approaches child 4–6 times)  
5. High approach (Approaches child 7 or more times) 

Child Temperament. Parents completed four subscales—impulsivity, inhibitory control, shyness, and 
approach—from the Children’s Behavior Questionnaire (CBQ) [19], a standard parent-report measure of 
child temperament designed for use with children ages 3 to 7. Each subscale is comprised of 13 items, and 
all items are answered by parents on a 7-point Likert scale ranging from extremely untrue to extremely true. 
Impulsivity is defined as the speed of response initiation; a sample item assessing impulsivity is, “My child 
usually rushes into an activity without thinking about it.” Inhibitory control is defined as the capacity to plan 
and to suppress inappropriate responses under instructions in novel or uncertain situations. A sample item 
assessing inhibitory control is, “My child can lower his/her voice when asked to do so.” Shyness is defined 
as slow or inhibited approach in situations involving novelty or uncertainty, and is exemplified by this 
sample item, “My child sometimes prefers to watch rather than join other children playing.” Approach is 
defined as the amount of excitement and positive anticipation for expected pleasurable activities. A sample 
item assessing approach is, “My child gets so worked up before an exciting event that s/he has trouble sitting 
still” [20]. Internal reliability of all four scales is good, Cronbach’s alphas ranging from 0.74–0.94 [19]. 
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2.4. Data Analysis Plan 

Data analyses were completed in three steps: (a) descriptive statistics; (b) Pearson correlations 
between risk-taking and the four temperament traits (impulsivity, inhibitory control, shyness, 
approach); and (c) linear regression models to predict risk-taking by temperament after controlling 
for relevant dog-specific and child-specific covariates.  

3. Results  

Descriptive data are presented in Table 3. We considered bivariate correlations between the four 
temperament traits of interest, impulsivity, inhibitory control, approach and shyness, and risk-
taking with the live dog. As shown in Table 4, the four temperament traits tended to intercorrelate 
with each other, although shyness was not closely related to inhibitory control or approach. Our 
focus for this study was how the four temperament traits correlated to risk-taking with the dog. No 
significant correlations were found between risk-taking and impulsivity (r = 0.16), inhibitory 
control (r = −0.12), or approach (r = 0.10). A significant correlation did emerge between  
risk-taking and shyness (r = −0.23, p < 0.05), with higher levels of shyness associated with less 
risk-taking with the dog.  

Table 3. Descriptive Statistics for Variables. 

Variable M (SD) or % 
Age (in years) 4.85 (0.90) 

Gender 46% male 
Impulsivity (on 7-point scale) 4.44 (0.83) 
Approach (on 7-point scale) 5.25 (0.67) 
Shyness (on 7-point scale) 3.64 (1.16) 

Inhibitory Control (on 7-point scale) 4.82 (0.73) 
Standardized Risk-Taking with Live Dog 

Aggregate (z-score) 
−0.03 (0.60) 

Dog Size 61% Small [1] 
4% Medium [2] 
35% Large [3] 

0% Very Large [4] 
Dog Activity Level 13% Very Inactive [1] 

33% Somewhat Inactive [2] 
47% Not Inactive or Active [3] 

8% Somewhat Active [4] 
0% Very Active [5] 

Dog Approach 13% Low Approach [1] 
35% Somewhat Low Approach [2] 

48% Neither High or Low [3] 
5% Somewhat High Approach [4] 

0% High Approach [5] 
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Table 4. Pearson Correlations of Risk-taking and Impulsivity, Inhibitory Control, 
Approach and Shyness (N = 88). 

 2 3 4 5 6 7 8 9 
1. Risk-Taking 0.16 −0.01 0.10 −0.23 * −0.01 0.09 0.16 0.12 
2. Impulsivity - −0.53 * 0.54 ** −0.63 ** −0.24 * −0.10 −0.04 −0.03 
3. Inhibitory Control  - 0.44 ** 0.09 0.16 0.13 −0.10 0.02 
4. Approach   - −0.20 −0.19 −0.07 −0.01 −0.07 
5. Shyness    - 0.19 0.06 0.14 −0.08 
6. Gender     - 0.10 0.09 0.04 
7. Age      - 0.03 −0.15 
8. Dog Behavior       - 0.31 * 
9. Dog Size        - 

* p < 0.05; ** p < 0.01. 

Given bivariate results, we constructed a hierarchical linear regression model to test the relation 
between shyness and risk-taking after controlling for potential covariates (See Table 5). Four 
covariates were included in the first step of the model: child age, child gender, dog size, and dog 
behavior (R2 = 0.07, F(4,87) = 1.56, ns). With shyness included in the second step, all predictors 
accounted for 13% of the variance in risk-taking, and the overall model was significant (R2 = 0.13, 
F(5,87) = 2.49, p < 0.05). The association between shyness and risk-taking remained statistically 
significant after controlling for all covariates (β = −0.26, t(82) = −2.42, p < 0.05). The only other 
significant predictor in the final model was the dog’s behavior during the interaction (β = 0.25,  
t(82) = 2.27, p < 0.05), which indicated that the more active/approaching the dog was, the more  
risk-taking the child showed. 

Table 5. Summary of Hierarchical Linear Regression Analysis for Variables Predicting 
Risk-Taking (N = 88). 

Variable B SE B Β 
Step 1    

Gender −0.06 0.13 −0.05 
Age 0.08 0.07 0.12 
Dog Size 0.13 0.07 0.21 
Dog Behavior 0.15 0.05 0.22 * 

Step 2    
Gender −0.01 0.13 −0.01 
Age 0.08 0.07 0.12 
Dog Size 0.12 0.07 0.19 
Dog Behavior 0.17 0.07 0.25 * 
Shyness −0.13 0.06 −0.26 * 

* p < 0.05. 

4. Discussion  

Temperamental shyness, but not approach, impulsivity, or inhibitory control, was related to 
children’s risk-taking behavior with a previously unfamiliar live dog. This association was 
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maintained after controlling for various covariates, including children’s age and gender and the 
dog’s behavior (approach and activity level) and size. In this study, shyness was conceptualized as 
“slow or inhibited approach in situations involving novelty or uncertainty” [20]. Our findings 
indicate, therefore, that children may have interpreted the interaction with the live dog as a novel 
and uncertain encounter. Those children who were rated by their parents as more shy—those rated 
as more cautious and fearful in novel or uncertain social situations—tended to be somewhat more 
cautious and fearful in interacting with the dog. Those parents who rated their children to be less 
shy—whose children were rated as bolder and less fearful in social situations—were somewhat 
more likely to take risks in interacting with the dog.  

The fact that greater shyness was associated with lower risk-taking with the dog is sensible.  
It reflects the possibility that risk-taking by young children with dogs, including behaviors that may 
sometimes provoke the dog into biting the child, may be driven partially by temperamental traits. 
In particular, such risk-taking may be more likely in children who are not shy, who are bold and 
outgoing in social situations, and who respond to novel, unfamiliar, or uncertain situations with 
some degree of disinhibition or approach tendency. Children who are more cautious, inhibited, or 
shy in such situations may be protected somewhat from dog-bite injury risk, partly because they 
avoid potentially injurious situations and therefore have reduced exposure to potentially injurious 
situations. The finding also supports results from Vollrath and colleagues [21], who found that low 
scores on a measure of shyness were related to children’s exposure to injuries in traffic and 
recreational environments. 

One surprising aspect of our results was the fact that approach, impulsivity, and inhibitory 
control were all unrelated to risk-taking with the dog. Previous work has linked both impulsivity 
and inhibitory control to general unintentional injury risk in this age group [17], and all three traits 
include behavioral tendencies we expected may have related to risk-taking with the dog. 

Our results suggest children’s behavior with dogs is driven more by shyness than by tendencies 
to approach pleasure (approach) [20] or engage quickly in response to stimuli (impulsivity) [20]. 
The null finding with approach is surprising. Dogs are likely to invoke pleasure in many children, 
but perhaps less than other stimuli children encounter. Alternatively, children may not have 
interpreted an unexpected encounter with an unfamiliar dog as pleasurable; it may instead have 
aroused emotions of caution, fear, or—as our results suggest—shyness. The null result with 
impulsivity was also surprising. One possible explanation is that impulsivity may play a greater 
role in environments where potentially injurious decisions are made quickly (e.g., pedestrian 
settings) than in less time-urgent situations such as an interaction with an unfamiliar dog. 

The fact that inhibitory control was not related to children’s behavior with the dog implies 
children’s behaviors with the dog were not driven by their capacity to suppress responses. 
Inhibitory control is expressed via behavioral suppression in at least two circumstances. First, it is 
expressed when danger is recognized. It is possible that young children did not recognize the 
danger in interacting with unfamiliar dogs, and therefore had no need to suppress approach 
responses with them (although therapy dogs were used, children were not explicitly told this fact). 
Second, inhibitory control is expressed when children face a situation they know is prohibited. It may 
be that most young children with pet dogs do not have prohibitions (e.g., from parents) against playing 
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with unfamiliar dogs when adults are present, and therefore inhibitory control was not associated with 
their risk-taking in the experiment. Future research might evaluate these and other possibilities. 

5. Strengths, Limitations, Implications and Conclusions 

There are several strengths in this study. While past research has relied on medical records or 
parent report of dog bite history to assess the risks for dog bites, this study used a laboratory-based 
observational design to assess children’s actual behavior with a live dog and then code that 
behavior via videotape, a methodological strategy that may have improved the validity of assessing 
children’s behavior with a dog. Several limitations should be noted. First, we relied only on parent 
report to assess child temperament and did not have a behavioral measure. Second, the sample size 
was rather modest, although statistical power was sufficient (>0.75) to detect medium effect sizes 
in the regression model. Third, the live dogs used in the protocol were unfamiliar to the children 
and were certified therapy dogs. Results may not translate to familiar or pet dogs. Further, although 
children were not explicitly told the dogs were certified therapy dogs (parents were told during 
consenting), the dog’s calm nature may have been apparent to them. Fourth, we focused our 
analysis primarily on temperament and demographic factors. Our regression model accounted for 
only 13% of the variance in children’s behavior, suggesting other factors of interest were not 
evaluated in this study. Last, our coding scheme was developed specifically for this study and, 
though based in theory and previous child temperament research, may not have construct validity 
to detect variance in the constructs of interest. 

The study has implications for both future research and for development of dog-bite intervention 
programs. From a research perspective, future work might consider laboratory-based experimental 
designs as one means to continue to explore which children have increased risk of dog bites and 
under which circumstances. We were able to successfully study children’s interactions with live 
therapy dogs in a controlled setting, offering a unique first-hand perspective of children’s  
risk-taking behavior with unfamiliar but certified-to-be-calm dogs. From the perspective of 
intervention development, our findings suggest children’s individual differences may play a role in 
risk for dog bite injuries. Current dog bite prevention programs tend to focus primarily on changing 
dogs and their owners via policy and regulations concerning matters such as use of leashes, 
controls on high-risk breeds, and obedience training. Educational programs for children have also 
been found to be somewhat successful in children’s behavior around dogs [22]. Our results suggest 
interventions targeting children might offer a different avenue toward preventing dog bites. Our 
results do not indicate that only a certain group of children (non-shy ones) are at risk of dog bites, 
so broad interventions targeting children would be optimal. With limited resources however, our 
results do suggest that children who are not shy and live in homes with dogs may have somewhat 
increased risk of bites and therefore might form a logical choice for more intensive adult 
supervision while playing with the family pet or for more intensive training in dog safety lessons. 
In the end, combining broad child-oriented interventions with programs and policy targeting dogs 
and their owners may be the best strategy to reduce dog bite incidence worldwide. 
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Abstract: Injury prevention plays a key role in keeping children safe, but emerging 
research suggests that imposing too many restrictions on children’s outdoor risky play 
hinders their development. We explore the relationship between child development, 
play, and conceptions of risk taking with the aim of informing child injury prevention. 
Generational trends indicate children’s diminishing engagement in outdoor play is 
influenced by parental and societal concerns. We outline the importance of play as a 
necessary ingredient for healthy child development and review the evidence for 
arguments supporting the need for outdoor risky play, including: (1) children have a 
natural propensity towards risky play; and, (2) keeping children safe involves letting 
them take and manage risks. Literature from many disciplines supports the notion that 
safety efforts should be balanced with opportunities for child development through 
outdoor risky play. New avenues for investigation and action are emerging seeking 
optimal strategies for keeping children “as safe as necessary,” not “as safe as possible.” 
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This paradigm shift represents a potential for epistemological growth as well as cross-
disciplinary collaboration to foster optimal child development while preserving 
children’s safety.  

Keywords: injury prevention; outdoor play; risky play; active play; child development; 
playground safety 

 

1. Introduction 

Unintentional injuries are a leading cause of death and hospitalization for children worldwide, 
taking the lives of nearly a million children each year [1]. As deaths from communicable diseases are 
decreasing, injuries remain a leading cause of childhood mortality and morbidity and represent an 
increasingly significant public health burden [2]. The grim statistics that on average 720 Canadian [3], 
over 12,000 American children [4] and 42,000 European children [5] ages 0–19 die every year 
from injuries make the need for injury prevention abundantly clear.  

Injury prevention plays a key role in promoting children’s safety, which is considered to involve 
keeping children free from the occurrence or risk of injury. However, emerging research suggests 
that imposing too many restrictions on children’s outdoor risky play may be hampering their 
development. Like safety, play is deemed so critical to child development and their physical and 
mental health that it is included in Article 31 of the United Nations Convention on the Rights of the 
Child. Thus, limitations on children’s play opportunities may be fundamentally hindering their 
health and well-being. Eager and Little [6] describe a risk deprived child as more prone to 
problems such as obesity, mental health concerns, lack of independence, and a decrease in learning, 
perception and judgment skills, created when risk is removed from play and restrictions are too 
high. Findings from disciplines such as psychology, sociology, landscape architecture and leisure 
studies, challenge the notion that child safety is paramount and that efforts to optimize child safety 
in all circumstances is the best approach for child development [7–10]. Furthermore, parents, 
popular culture, the media, and researchers in other disciplines have expressed views that child 
safety efforts promote overprotection of children [9,11]. For example, numerous media stories have 
suggested that excessive health and safety regulations and overprotective parenting practices serve 
to diminish children’s outdoor risky play opportunities [12–14]. Likewise, numerous parenting 
books disparagingly describe parents perceived to be excessively curtailing their children’s 
independence and voluntary physical risk taking opportunities [15–18]. These have the potential to 
trigger a backlash against proven safety promotion strategies, such as child safety seats or 
necessary supervision [19], possibly reversing the significant gains that have been made in 
reducing child injuries [20,21]. In short, it is timely and important to reflect on our approach 
towards safety with respect to children’s outdoor risky play opportunities and to consider the 
impact on healthy child development.  

In this paper, we explore from an interdisciplinary, public health oriented perspective, the 
relationship between child development, play, and conceptions of risk taking relating to outdoor 
risky play. Our aim is to contribute to the discussion on whether the goal of unintentional physical 
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injury prevention should be to keep children as safe as possible or as safe as necessary. We conclude 
with recommendations for child play safety efforts based on key empirical and theoretical findings.  

2. What is Free Play? 

No matter how you define play, it is a dominant activity of children’s daily life in all cultures [22]. 
The study of play has been truly interdisciplinary, yielding research literature from nearly every 
field affecting human health and well being. By definition, free play is intrinsically motivated and 
not provoked by instrumental goal-directed behaviour [23]. It is a goal in itself and lacks external 
rules and structure [23]. Thus, activities such as organized sports would not be considered free play.  

Three main types of free play have been well described in the literature: physical activity play  
(e.g., exercise play, rough-and-tumble play); object play (e.g., manipulating objects, toys); and 
pretend play (e.g., socio-dramatic) [24]. Risky play is subsumed within physical activity play and 
has been defined as thrilling and exciting and where there is a risk of physical injury [25]. 
Sandseter [26] further categorizes risky play into play involving: heights, speed, dangerous tools, 
or near dangerous elements (e.g., fall into something), and where children can get lost. The focus of 
this paper is on free play with specific attention to risky play occurring in the outdoors.  

Why is Free Play Important? 

Children’s free play has been recognized as a major agent in young children’s development and 
learning [27]. Through play, children learn societal roles, norms, and values and develop physical 
and cognitive competencies, creativity, self-worth and efficacy [24,28]. Play has been described as 
the work of children which helps them develop intrinsic interests, learn how to make decisions,  
problem-solve, exert self-control, follow rules, regulate emotions, and develop and maintain peer 
relationships [23]. Risk taking in play helps children test their physical limits, develop their  
perceptual-motor capacity, and learn to avoid and adjust to dangerous environments and activities [29]. 
Play is biologically based and provides an evolutionary contribution to human development and 
changes [22]. Furthermore, children also report being happiest when at play [30].  

A U.S. longitudinal study provides compelling evidence of the importance of free play on 
healthy development [31]. Sixty-eight disadvantaged children were randomly assigned to 
participate in one of three preschool curricula at ages 3 to 4 years. Two of the classes included at 
least 21% free play and child-initiated activity component. The third class focused on direct 
instruction of academic skills and allowed for only 2% of free play activities. When tested at age 15, 
children in the latter class were significantly more likely than the other classes to experience 
misconduct, and less likely to participate in active sports or contribute to their family or community. 
Furthermore, at age 23, problems worsened with significantly higher levels of work suspensions and 
arrests [31]. These findings underline that free play is fundamental to healthy child development, and 
that restriction of free play in the preschool years might potentially have lifelong repercussions.  

Animal research provides further evidence of the impact of early free play on healthy 
development. Rats isolated during the two weeks of development when they most frequently play 
(weeks 4 and 5) displayed subsequent social disturbances [32]. Additional research with rats 
indicated that plentiful free play opportunities facilitated maturation of the frontal lobe and thus 
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executive functioning [33,34]. In children, these brain areas house regulatory skills, which help 
control impulsive urges and promote self-reflection, creativity and empathy.  

Outdoor free play, especially in versatile natural environments, is important for developing 
motor fitness and abilities, environmental awareness and navigation competencies, as well as 
promoting creativity [24,35]. A Scandinavian study comparing an experimental group of 46 children 
aged 5 to 7 years in a kindergarten with ready access to a natural play environment with 29 
children from two kindergartens with access to traditional outdoor playgrounds found that children 
in the experimental group used the environment to play in more versatile ways and, nine months 
later, showed significantly greater improvement in various measures of motor ability [36]. The 
studies described above and many others [37] strongly support abundant opportunities for outdoor 
free play as a basic and essential need for healthy child development. 

3. Declining Opportunities for Outdoor Free Play 

There is considerable evidence that children’s opportunities to engage in outdoor free play and 
their geographic freedom have steadily declined across the past several generations [38–41]. A 
recent U.S. study reported almost half of preschool children were not being taken outside to play 
by a parent on a daily basis [42]; and while 70% of U.S. mothers reported daily outdoor free play 
when they were children, only 31% reported that their own children did the same [43]. One study 
of U.S. childhood experiences from 1915 to 1976 showed substantial decreases in children’s free 
play and access to their neighbourhoods beginning in the 1940s and declining steadily over time [44]. 

Children’s ready access to computers and televisions has contributed to an increased proportion 
of their leisure time being spent indoors, both historically and as children age; and outdoor free 
play activities are being substituted with organized sporting or other activities such as music lessons 
[10]. U.S. reports showed a 37% decline in participation in outdoor activities for children aged 6 to 
12 years from 1997 to 2003 [39]. Furthermore, in one study 59% of children aged 5 to 12 years 
preferred indoor play to any other location [45]. In Canada, a study of 878 children aged 6 to 11 years 
wearing accelerometers indicated 7.6 hours of sedentary time per day [46]. Their parent reported an 
average of 2.5 hours/day of this was screen time. In a survey of 51,922 Canadian children and youth in 
Grades 6 to 12 (aged approximately 11–18 years), they self-reported an average of 7.8 hours of screen 
time daily [47]. These studies suggest that children and adolescents increase their sedentary behaviour 
and screen time as they age. By all accounts, children’s leisure lives appear to be moving indoors.  

The changes in children’s play habits and subsequent effects on their physical and mental health 
are concerning. Childhood obesity rates have steadily increased, which have been linked to a 
decrease in physical activity. In 1978–1979, 15% of Canadian children were considered overweight 
or obese [48]. The figure rose to 26% in 2004 and continues to climb. In the U.S., childhood 
obesity rates have tripled in 30 years [49]. In 2008, 30% of children were considered overweight or 
obese [50]. Research in Europe also indicates increasing paediatric obesity [51], with current 
estimates for 6 to 9 year olds at 24% [52]. Research has indicated the importance of encouraging 
free play as an antidote to rising obesity and as a means to increase daily physical activity [53]. 

A recent review documents the decline of outdoor play and the rise of psychopathology in 
children and adolescents suggesting a causal link [54]. Gray [54] argues that play deprivation can 
contribute to a reduced sense of personal control, reduced ability to control emotions, increased 
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social isolation, and reduced happiness; all of which are associated with anxiety and/or depression. 
Indeed, anxiety and depression scores on standardised measurement tools have increased sharply 
since the 1950’s, with current generations of young people having five to eight times more clinically 
significant scores [55,56]. 

Why Outdoor Free Play is Declining  

Societal influences on parents have been cited as important drivers of changes in children’s 
outdoor play opportunities. Increased societal concerns about child safety have heightened parental 
concerns, especially with regard to traffic dangers and child abduction by strangers [10,43,45,57]. 
For example, in a U.K. study of 1,011 parents, 43% believed that children under the age of 14 years 
should not be allowed outside unsupervised, and half of those parents felt they should not be 
allowed outside unsupervised until they were 16 years of age [58]. Parents’ perceptions about 
danger can be disproportionate to actual dangers. While traffic concerns are borne out by statistics, 
child abductions by strangers are exceedingly rare. Ironically, “stranger-danger” concerns have 
resulted in increasing volumes of traffic, with corresponding increases in traffic-related dangers [57]. 

Furthermore, current Western middle class social pressures to maximize children’s opportunities 
and adhere to practices of “intensive parenting” support the notion that parents should have children 
attend the “best” schools, participate in a multitude of organized activities, and provide as much 
protection as possible—potentially more than they personally perceive as necessary [10,57,59–61]. 
The result has been creation of a “backseat generation” with little unstructured play time and 
reliance on automobile-based commuting from one activity to the next [38].  

In an Australian study asking 50 children aged 4 to 8 years old to photograph their daily 
activities, half of the children included photographs of being driven [59]. Additionally in a U.K. 
study, girls from middle class backgrounds displayed less knowledge about their neighbourhoods 
than girls from less affluent backgrounds, because more of their leisure time was spent indoors or 
in supervised activities, which could affect their ability to negotiate public space safely [10]. These 
changes in exposure to opportunities to interact with the environment can deprive children of the 
opportunity to learn important survival skills that only experience with risk can provide. The goal 
should not be to eliminate all risks, but to control risk, and teach children and adolescents how best to 
manage risks [62].  

Recent decades have seen changes in societal perceptions of children’s competencies and 
resilience [61]. From once considering children as actively responsible and capable, we have more 
recently moved to viewing them as inadequate by comparison to adults, leading to a perception that 
children need to be protected from their own inadequacies [10,63]. These trends have contributed 
to placing limits on children’s exploration and access to outdoor free play opportunities [10,64]. 
For example, stemming from their study of children’s use of playspaces in 16 childcare centres, 
Herrington and Nicholls [9] argued that the Canadian Standards Association’s own standards for 
children’s playspaces and equipment did not reflect children’s developmental and play needs, but 
rather the goals of risk reduction.  

In a similar study examining the play preferences and playground equipment usage of 
Australian boys and girls ages 48 to 64 months, the authors noted children’s preference for 
equipment and activities that allowed them to experience the sensations of height and speed such as 
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slides, swings, monkey bars and climbing ropes [8]. They also noted that the equipment at the five 
parks studied provided few opportunities for building on or mastery of existing skills, or for 
learning new skills. They concluded that the equipment provided reflected the priorities of local 
government (with perhaps a strong focus on safety) rather than those of the children and their 
preferences for risky play [8]. Jambor [65] noted the concern that insufficient challenge can easily 
lead to boredom, potentially promoting inappropriate equipment use and excessive risk taking 
behaviour that is often associated with unintentional injury. 

The result of parental and societal fears and influences has been a decline in play spaces offering 
children opportunities to test out their competencies and imagination. This is despite indications 
that fears are at odds with trends showing steady decreases in injury rates [20,21] and the relative 
rarity of playground-related deaths. For example, Ball [7] estimated the odds of playground-related 
death in the U.K. as less than 1 in 30 million children per annum for children aged 0 to 16 years. 
While we do not advocate dangerous play environments, we believe it is appropriate to consider how 
to optimize play opportunities to support children’s developmental needs while considering safety.  

4. Support for Outdoor Risky Play 

Research indicates that children have a need for outdoor risky play opportunities. Two main 
bodies of evidence are reviewed below.  

4.1. Children Have a Natural Propensity towards Outdoor Risky Play 

Undoubtedly, some children have greater appetite for risks than others [66,67]. However, 
children’s propensity for some degree of risky play appears to be universal [25,37]. Naturalistic 
observations of preschool children engaging in outdoor free play indicate deliberate exposures to 
risk, such as playing at heights and high speeds [68]. The author notes that children appeared to 
understand their personal competencies and the level of risk they were comfortable with and 
moderated their risky play to these internal boundaries. They also understood and accepted that 
peers would have different levels of comfort and ability.  

A study of Australian children ages 48 to 64 months that collected observational and interview 
data on 38 children indicated that when provided with a choice 74% of participants preferred to 
play on the more challenging playground equipment. Furthermore, while only 21% to 34% of 
children had experience using the higher risk equipment (e.g., flying fox, space net, tubular slide), 
70% to 90% expressed the desire to play on this type of equipment [8]. While there may be the need 
to use caution in interpreting these results, as children’s stated desires may not equate to behaviours, 
Morrongiello [69] has found a correlation between children’s willingness to engage in risk taking 
behaviours and actual risk taking behaviours. 

Animal research demonstrates the propensity for risk taking during play across species. For 
example, primates at play deliberately expose themselves to moderately frightening situations 
where they repeatedly lose and regain control of bodily movements [70]. During play fighting, rats 
prefer the riskier, more physically and emotionally challenging subordinate position [71].  

Research suggests that if children perceive they are not obtaining challenging and interesting 
risky play opportunities in public play areas, they may seek these opportunities elsewhere. A 
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survey of 1,973 children aged 11 to 14 years in a deprived area of England indicated that over 40% 
regularly visited and played in wastelands, building sites, underpasses, rivers, abandoned buildings 
and quarries [72]. These children were also more likely to have sustained an injury in the previous 
month. The surveyed children overwhelmingly reported wanting their local area to be made safer 
and have more interesting things to do, suggesting that they recognized the danger and risk of 
injury of their chosen play spaces but had little choice of available and desirable play spaces.  

There is evidence to support concerns that absence of opportunities for outdoor risky play will 
result in children disengaging from physical activity. One Canadian study documenting preschool 
children’s use of play equipment in 16 childcare centres found that play equipment was used only 
13% of the time and was used as intended only 3% of the time [73]. U.S. childcare providers in one 
study expressed concerns that overly strict standards had rendered outdoor play areas unchallenging 
and uninteresting to children, thus hampering their physical activity [74]. Furthermore, participants 
noted that some children used equipment in unsafe ways to maintain challenge.  

4.2. Keeping Children Safe Involves Letting Them Take and Manage Risks  

Parental concerns regarding children’s safety have been shown to be the most significant 
influence on children’s access to independent play [40,45]. Research has found that parents 
recognize that their early restrictions on children’s play has the potential for putting their children 
at increased risk once they gain more independence [10,11]. Numerous studies indicate that 
children want to be trusted with decisions with respect to managing risks and safety [10,75,76]. In 
one U.K. study, focus groups were conducted with 93 children aged 7 to 11 years and living in 
urban and rural areas. Results showed that the children felt strongly about being afforded 
opportunities for assessing risk for themselves [75]. They created identities reflecting maturity and 
competence and which included being able to display their ability to manage risks. Taking risks 
allowed them to display courage and physical skills to themselves and their peers. Interestingly, 
while they viewed minor injuries as a way to show that risks had been taken, there was an 
understanding that too many injuries indicated carelessness or clumsiness, which was perceived in 
derogatory ways [75]. Thus, they appeared to have their own regulatory system for maintaining 
risks and injuries at a manageable level.  

Children in other U.K. research [10] perceived themselves as competent at negotiating their own 
safety. Furthermore, they felt that they, and not their parents, were primarily responsible for their 
own safety. In many cases the children had more detailed knowledge of the local area than their 
parents and used it to negotiate spaces safely.  

There is evidence that children learn risk management strategies for themselves and their peers 
as a result of risky play experiences. Observational studies of children at play found they exposed 
themselves to risk but displayed clear strategies for mitigating harm [68,76]. Australian children, 
for the most part, engaged in behaviours that were well within their current capabilities [8]. 
Children appeared aware of potential dangers and adjusted activities accordingly. Notably, children 
drew on their risk experiences not only to develop understanding of their own constitutions and 
skills, but also of playmates. These understandings facilitated support for each other’s risk 
engagement and safety [76].  
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Sandseter and Kennair [25] theorized that children’s engagement in risky play has an adaptive 
function in reducing fear of stimuli (e.g., heights) through repeatedly naturally and progressively 
exposing themselves to the stimuli. They argued that if children were not provided with sufficient 
risky play opportunities, they will not experience their ability to cope with fear-inducing situations. 
Furthermore, they will maintain their fear, which may translate into anxiety disorders. Support for 
these argument also comes from animal research, which has shown that young rhesus monkeys and 
rats deprived of play during critical development points later show excessive fear, inappropriate 
aggression and exaggerated emotional reactions in stressful situations [71,77]. Importantly, anxiety 
disorders are the most prevalent mental disorder in children and adolescents and parental 
overprotection has been associated with increased rates [78].  

5. Alternative Free Play Environments that Manage Risks  

“Adventure playgrounds” may be a potential solution to providing safe play environments that 
afford opportunities for risk taking [79]. First established in 1943 by Danish landscape architect 
Sørensen after observing children’s play in construction sites and junkyards, he sought to provide 
children with dedicated space to foster otherwise prohibited play [80,81]. Adventure playgrounds 
were subsequently championed in England during the postwar era in reaction to the lack of interest 
children showed to conventional playgrounds and in seeking to provide creative spaces appealing 
to boys and girls of all ages [80]. They emerged as staffed and unstaffed play spaces where play 
workers could provide supervision and assistance, while still giving children the freedom to pursue 
their own interests. Adventure playgrounds provide child-centered and child-directed play spaces 
where children create and modify their own environments [80]. Children have access to raw 
materials such as building supplies and tools, as well as sand, dirt and water. In some cases, 
adventure playgrounds include trained play workers and volunteers for supervision and 
“professional scaffolding” that facilitates children’s play and removes play barriers [81]. Different 
opportunities exist for children of varying developmental levels and interests to try new things, 
such as climbing that is graded for developmental requirements, allowing children to select risk 
they are comfortable with. Some adventure playgrounds in proximity to farms or community 
gardens provide children with the opportunity to interact with and care for animals, and grow and 
cook their own food [81]. While there are estimates of approximately 1,000 adventure playgrounds 
in Europe, they have not been widespread in North America, which is believed to be the result of 
culture-specific safety concerns [81].  

Research on adventure playgrounds, safety and child development is in its infancy and few 
academic peer-reviewed articles are available. There are accounts in the grey literature indicating 
lower injury rates than conventional playgrounds [81], reductions in aggressive behaviour and gains 
in social responsibility and social problem solving [82]. Organizations such as Play England [79] are 
exploring methods for promoting playground settings and adventure playgrounds that do not have 
the same cost implications of staffed adventure playgrounds, yet manage injury risk. Their guide 
describes how to undertake a risk-benefit assessment to determine the benefits and risks of a play 
area and activity focusing on “hazards with the potential to cause real harm” and incorporating 
considerations with respect to local circumstances and needs [79]. Clearly further investigation is 
required to understand the developmental and safety implications of adventure playgrounds. 
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However, early data are promising and encourage serious consideration of this model in promoting 
child risky play. 

6. Conclusions 

Children’s need for play has been globally recognized as a basic childhood right. Numerous 
developmental and health advantages have also been linked to children’s need for outdoor risky 
play as a means to learn through experience. Societal trends limiting children’s access to outdoor 
risky play opportunities combined with a culturally dominant excessive focus on safety can pose a 
threat to healthy child development. Eager and Little [6] have coined the term “Risk Deficit 
Disorder” to describe a set of problems that children can experience resulting from attempts to 
remove risk from their lives. Our examination of the evidence would suggest that such a label is 
premature. However, we share their concerns with respect to the trends evident in aspects of child 
safety efforts relating to outdoor play.  

We would encourage the injury prevention field to foster opportunities to engage in outdoor 
risky play that align with safety efforts. An approach can be encouraged that focuses on eliminating 
hazards, which Wallach [83] (as cited in [65]) defines as a source of harm that is not obvious to the 
child, such that the potential for injury is hidden, such as a broken railing; but does not eliminate all 
risks, which involve a situation that allows the child to recognize and evaluate the challenge and 
decide on a course of action that is not dangerous, but may still involve an element of risk. This 
approach has been advocated elsewhere [84] and is a central component of the Adventure 
Playground movement. Notably, European and Australian organizations and researchers appear to 
be attempting to operationalise this idea in practice, with North American efforts lagging. For 
example, the National Institute for Health and Clinical Excellence in the U.K. released injury 
prevention guidelines that called for policies that counter “excessive risk aversion” and promote 
children’s need “to develop skills to assess and manage risks, according to their age and ability” [85]. 
Both injury and play organizations, such as the U.K.’s Royal Society for the Prevention of 
Accidents [62] and Play Safety Forum [84] promote the idea of keeping children as safe as 
necessary, not as safe as possible. International collaboration would benefit from translating this 
into practice in a manner that is sensitive to concerns for child safety and children’s developmental 
needs for risky play.  

Research is emerging which considers optimal strategies for providing children with outdoor 
risky play opportunities that minimize hazards, such as adventure playgrounds [6,79,86] or 
provision of unstructured play materials that can be freely manipulated in conventional 
playgrounds [73,87]. These novel areas of investigation have the potential to open up many 
exciting avenues for injury prevention and represent an opportunity for epistemological growth, 
cross-disciplinary and international collaboration to foster optimal child development. 
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Abstract: Foreign body injuries are a well-known threat to children due to the high risk 
of ingestion of small objects and choking. In order to depict the epidemiological 
framework of such injuries, data are mostly available for hospitalizations and partially 
for emergency room visits. The hidden part of the phenomenon consisting of minor 
self-resolved injuries is still unknown. The purpose of this paper is to provide an 
estimate of the overall burden of such injuries in children in Italy. Our paper proposes 
the use of the scale up technique to overcome most of the pitfalls of classical techniques 
in the estimation of the number of children aged 0–14 that suffered a foreign body 
injury in 2004. Our results, based on a CATI survey on 1,081 women, show that the 
estimated number of children under 15 years that incurred in a foreign body injury was 
15,829 (95% CI: 14,376–17,282), of these 12,844 were treated in hospital or in 
emergency department (95% CI: 11,535–14,153). The scale-up method in conjunction 
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with a CATI survey provides a reliable estimate of the size of hard-to-count populations 
as those of injured children at lower costs with respect to classical sampling schemes.  

Keywords: population size estimation; foreign body injuries; social network; scale up 
methods; self-resolved injuries  

 

1. Introduction 

Foreign body injuries in the upper aero-digestive tract are due to the 
aspiration/ingestion/insertion of objects and they are one of the leading causes of injury and death 
in children [1,2]. Difficulties in estimating the impact of this phenomenon arise because of the 
large sample size required by classical statistical methods and the consequent possible high costs in 
planning and processing the surveys [3,4]. To overcome the limitations of classical sampling 
schemes, several non-probabilistic sampling methods like the capture-recapture method, the 
snowball and the adaptive sampling have been proposed. Nevertheless, such methods are difficult 
to implement in the area of foreign body injuries, since: (i) injury rates are highly variable from 
region to region and are not clustered according to some specific socio-demographic groups. If it 
were possible to recognize homogenous groups of people that present a bigger incidence of foreign 
body injuries, then it would be more likely to find people who know a number of other subjects 
with the same characteristics (and then techniques like snowball sampling could be used); (ii) the 
lack of completeness of injury registries and the poor reliability and coverage of health 
administrative data sources which makes the capture-recapture techniques very hard to apply, and 
(iii) the sensitivity of the questions related to injuries about children, in particular when these are 
directly asked to parents; indeed, quite a relevant reluctance of parents has been observed, in 
providing information about injuries occurred to their children [5]. 

In addition, we should notice that incidence estimates of such injuries usually result from the 
hospital discharge records and from the death certificates. However, since a large number of foreign 
bodies injury cases are self-resolved (e.g., parents help children to discharge the object) without 
accessing the health care services, underestimation of the actual incidence rates is likely to result.  

To overcome these drawbacks, our approach proposes the usage of the scale-up methodology [6,7]. 
Scale-up method is a probabilistic sampling technique that arose in the field of social networks [8–10]. 
A social network is defined as the set of people that each person knows. The basic idea 
underlying the scale-up methodology consists in estimating the social network sizes for any 
given individual surveyed [11]. 

The estimated network size information is combined with the responses to the questions about 
how many people the respondents know in the population of children who experienced a foreign 
body injury. In order to estimate the social network size, individual responses are taken into 
account for a set of subpopulations with known size and then they are scaled up using the sizes of 
these groups to the general population.  

Contrarily to the other survey techniques, scale-up methodology does not require asking people 
directly about problems. This presents two main advantages: first, people are more willing to 
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answer to questions that do not touch directly their person, especially when the topic under 
investigation is a sensitive issue. Secondly, researchers are able to collect information about all 
respondents’ social network. This is relevant in particular for studying events with low prevalence, 
since it allows the use of samples of smaller size as compared to other survey techniques. 

This work is aimed at applying the scale-up method to the estimate of the magnitude of the 
foreign body injury phenomenon, including in this both the known part of it (i.e., the referral to the 
health care system) and the unknown part (i.e., the self-resolved injuries). Our specific goals were: 
(i) to estimate the number of foreign body injuries in Italy and (ii) to empirically evaluate the 
correctness and the efficiency of the scale up estimator in a telephone survey setting. 

2. The Scale-Up and the Social Network Size Estimators 

The scale-up method was developed by Bernard and his colleagues in the 1990s [12,13]. We 
proposed a maximum likelihood estimator [7] that relies on the assumption that the number mio of 
children who suffered a foreign body injury known by the i-th respondent follows a Binomial 
distribution:  

𝑃𝑟𝑜𝑏(𝑚𝑖0) = �
𝑐𝑖
𝑚𝑖0

� 𝑝𝑚𝑖0(1 − 𝑝)𝑐𝑖−𝑚𝑖0 (1) 

𝑝 =
𝑒0
𝑡

 (2) 

where ci is the social network size of the respondent.  
The maximum likelihood scale-up estimator for the size e0 of the subpopulation E0 [12,13] is 

given by: 

�̂�0 = 𝑡 
∑ 𝑚𝑖0𝑖  
∑ 𝑐𝑖𝑖

 (3) 

where the size of the general population T is multiplied by the ratio between the total number of 
children who suffered a foreign body injury known by the respondents and the sum of the 
respondents’ social network sizes. It has been proven that Equation (3) is an unbiased estimator [13]. 

The estimator (3) requires just computing the sum of the social network’s size ci over all 
respondents. These latter parameters also need to be estimated. Several estimators have been 
proposed in this regard [8,12–20]. In this work, we decided to use the proportional estimator [7,12], 
which has the same basic underlying idea as the scale-up method, that is, to estimate the social 
network size of each respondent. People are asked about how many people they know in several 
subpopulations of known size. Therefore, the proportional estimator for the social network size of 
the i-th respondent is given by the following formula: 

�̂�𝑖 = 𝑡 
∑ 𝑚𝑖𝑗
𝐿
𝑗=1

∑ 𝑒𝑗𝐿
𝑗=1

 (4) 

where mij is the number of people known by the i-th respondent in the j-th subpopulation of known 
size ej. As in the scale-up estimator the quantities cj are assumed known, in this case they are 
estimated from subpopulations of known size (i.e., the ej terms are fixed). 
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The Selection of Known Size Subpopulations 

A sensitive task in the estimation of the social network size is the choice of the subpopulations 
of known size [19,21]. The basic idea of the scale-up method is that the mean number of people 
known in a subpopulation is linearly proportional to the size of the same subpopulation [22]. On 
the other hand, the scale-up estimator relies on the following assumptions: (i) each subject in T 
should have the same probability to know a subject in the subpopulations; (ii) everyone in T should 
know all about his/her acquaintances and (iii) the difficulty to recall in short time all the people 
known in a certain subpopulation should be assumed to be negligible. It is well known that all these 
assumptions challenge the linear proportionality relationship [6,22].  

3. Results  

Two-thousand-four-hundred-fifty women have been contacted for the interview, and 1,081 
accepted, with a response rate of 44%. Out of a total of 35,673 items, 2,039 answers were not given 
(5.7%) of which 1,038 referred to the political questions (2.9%). These missing values were 
replaced imputing the median value of each question. The 1,081 interviewed women recalled a 
total of 437 children that suffered a foreign body injury, out of which 351 were treated in hospital. 
The regression model with all the 33 subpopulations (Table 1) accounted just for the 21% of the 
variability (see Figure 1).  

Table 1. Subpopulation of known size used to estimate the respondents’ social network sizes.  

Subpopulations of known size 
Size in 

thousands 
Subpopulations of known size 

Size in 
thousands 

People voted for Casa delle Libertà 
in 2001 elections 

18,300 Widows younger than 60 years 506 

Families with 2 children 4,436 
People sentenced for driving under the 

influence of alcohol in 2004 
426 

People volunteer in non-profit 
associations 

3,481 People went in business during 2004 426 

People bought a new car 2,249 Bought a motorcycle 409 
Families with only one parent 

living alone with children 
2,101 

Competitive basket players members 
of FIP 

169 

People voted for Rifondazione 
Comunista in 2004 elections 

1,972 
Competitive athletes members of 

FIDAL 
127 

Families with 5 or more 
components 

1,635 People doing a temporary job 119 

People owing a car with gas or 
methane 

1,356 People currently detained in prison 57 

People reported a robbery 1,303 Children adopted in 2004 6 
Families with 3 or more children 1,276 People 100 or more years old 6 

Own a Mercedes car 956 People committed suicide in 2004 3 
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Table 1. Cont.  

Subpopulations of known size 
Size in 

thousands 
Subpopulations of known size 

Size in 
thousands 

People working in hotels and 
restaurants 

859 People reported a rape in 2004 2 

Teachers 707 
People had a kidney transplantation in 

2004 
1.7 

People with a specialization or a 
PhD 

644 People killed in 2004 0.7 

People owing a BMW car 630 
People had a heart transplantation in 

2004 
0.3 

Women had a child in 2004 528   

Figure 1. Regression model with all the 33 subpopulations of known size. The circles 
highlight the subpopulations that were eliminated with the analysis of residuals.  

 

Therefore, we decided to choose the final subgroups to be used in the estimation by assessing 
the linear relation between the subpopulation sizes and the mean number of people recalled by 
respondents for each subgroup. Following Snidero et al. [7], we performed a visual inspection of 
the residuals, eliminating those less fitting the linear relationship between subpopulation sizes and 
mean number recalled by respondents. This lead us to exclude some subpopulations, eliminating at 
the very end 13 subpopulations and thus obtaining a regression model that accounted for the 79% 
of the variability (see Figure 2). 
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Figure 2. Regression model with the 20 selected subpopulations of known size chosen 
for the final estimates.  

 

As shown in Table 2, this algorithm excluded those subpopulations that are less known by 
women (e.g., people owing a car with gas or methane) or of bigger size. In the latter case, it is 
expected that people asked about subpopulations where they know a high number of people, find it 
difficult to remember the correct number of people that belongs to them (e.g., Teachers, Families 
with two children, etc.).  

Table 2. Subpopulations excluded from the analysis using the algorithm based on the regression model. 

Excluded subpopulations 
People bought a new car 

People owing a BMW car 
People owing a car with gas or methane 

Teachers 
Teachers of primary school 

People volunteer in non-profit associations 
People with a specialization or a Ph.D 

Widows younger than 60 years 
Families with only one parent living alone with children 

Families with 2 children 
People voted for Casa delle Libertà in 2001 elections 

People voted for Rifondazione Comunista in 2004 elections 
People reported a robbery 

Using the remaining 20 subpopulations, the estimated mean social network (�̂�𝑖) was of 218.3 
people and with probability 95%, the interval (142.5–294.2) includes the true value for ci. This 
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result is not statistically different from a previous estimate of the social network size of an 
American study that amounted at 286 persons [13].  

The estimated number of children under 15 years that incurred in a foreign body injury (𝑒�01) 
was 15,829 with a 95% CI equal to (14,376–17,282). Out of them, 12,844 cases ( 𝑒� 02) were treated 
in hospital or in emergency department (95% CI: 11,535–14,153).  

Table 3. Results of the sensitivity analysis for each subpopulation excluded from the analysis. 

Excl. subpopulation ĉ Injury Hospitalized 
Bought a motorcycle 229.0 (40.9) 15,087.6 (706.5) 12,242.1 (636.4) 
Own a Mercedes car 232.5 (41.8) 14,862.8 (696.0) 12,059.7 (627.0) 

Competitive athletes members of FIDAL 219.2 (39.2) 15,759.2 (738.0) 12,787.0 (664.8) 
Competitive basket players members of FIP 220.1 (39.3) 15,699.1 (735.2) 12,738.3 (662.2) 

Families with 5 or more components 229.8 (45.3) 15,032.8 (704.0) 12,197.6 (634.1) 
People went in business during 2004 225.8 (40.6) 15,302.8 (716.6) 12,416.7 (645.5) 

Families with 3 or more children 208.7 (41.4) 16,558.0 (775.4) 13,435.2 (698.5) 
People 100 or more years old 217.3 (38.6) 15,902.9 (744.7) 12,903.7 (670.8) 
People doing a temporary job 207.3 (38.0) 16,664.0 (780.4) 13,521.2 (702.9) 

People working in hotels and restaurants 219.0 (41.3) 15,782.6 (739.1) 12,806.0 (665.8) 
People sentenced for driving under the influence of 

alcohol in 2004 230.5 (41.1) 14,990.1 (702.0) 12,163.0 (632.3) 

Children adopted in 2004 211.5 (38.1) 16,333.0 (764.9) 13,252.7 (689.0) 
People had a heart transplantation in 2004 217.5 (38.6) 15,886.9 (744.0) 12,890.7 (670.2) 

People had a kidney transplantation in 2004 217.5 (38.6) 15,887.2 (744.0) 12,890.9 (670.2) 
Women had a child in 2004 211.8 (39.4) 16,315.3 (764.0) 13,238.3 (688.2) 

People killed in 2004 216.0 (38.6) 15,996.6 (749.1) 12,979.7 (674.8) 
People reported a rape in 2004 217.9 (38.7) 15,858.8 (742.7) 12,867.9 (669.0) 

People committed suicide in 2004 217.0 (38.6) 15,924.6 (745.7) 12,921.3 (671.7) 
People dead for a cancer in 2004 208.3 (38.1) 16,587.7 (776.8) 13,459.3 (699.7) 

People currently detained in prison 212.3 (38.7) 16,270.3 (762.0) 13,201.8 (686.3) 
Notes: ĉ is the network size, Injury is the social network size estimate of the number of injuries,  
for ĉ; Hospitalized is the estimated number of hospitalized injuries; d is standard errors in brackets. 

In Table 3 the mean estimates of the social network sizes (c) and the target subpopulation size 
(e0) obtained omitting one at time of the subpopulations (ej) are shown. The estimated social 
network sizes are quite similar for each excluded subpopulation (range: 207.3–232.5) and also the 
estimates for the number of children that suffered a foreign body injury are in a quite close range 
(14,863–16,664). This means that the maximum likelihood scale-up estimator and the social 
network estimator are quite robust to the choice of the subpopulations themselves, in particular 
when subgroups are first evaluated with a selection procedure to discard those poorly fitting the 
linearity assumptions of the model.  
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4. Discussion 

Our study estimated that 15,829 children suffered a foreign body injury in Italy in 2004, of 
which 12,844 were hospitalized or visited at the emergency department. Therefore, the estimated 
incidence of foreign body injuries in children in Italy is about 0.2%.  

Taking into account that the official number of hospitalized children for such injury was 1,814 
in 2003 [23], one child out of nine who incurred in a foreign body injury was hospitalized and one 
children out of eight who was visited in an emergency department was thereafter hospitalized. 
These figures are consistent with findings in the injury literature, where a ratio ranging from 1:10 
to 1:17 is often observed between hospitalizations and emergency visits [24–26].  

The main limitation is that no extrapolations to any subset of the population are allowed by the 
method, therefore specific incidence rate such as for any foreign body type cannot be derived by 
this work. 

With the scale-up method we obtained the target information about a number of people virtually 
equal to the interviewed sample size multiplied by the social network size of each respondent 
(about 235,000 people). The standard error was quite small (741 persons), corresponding, in 
relative terms, to 0.9 × 10−4 if we divide it by the total number of children aged 0–14 in Italy. In 
order to getting the same standard error magnitude using the classical probabilistic schemes, we 
should have planned a sample of exactly 236,254 people. Clearly, the scale up has a multiplying 
effect on the sample size, due to the indirect contact of a number of people. This is of course 
particularly appealing in view of rapidity of the CATI survey and of the lower costs associated with 
it. Indeed, the number of missed items was negligible, and this was obtained while the survey was 
conducted by interviewers not particularly experienced in the usage of the scale-up technique. 

5. Methods 

5.1. Study Design 

The study was designed to estimate the number of children aged 0–14 that incurred in a foreign 
body injury in Italy. The sample was formed randomly selecting 1,081 women aged 18–50 who 
answered to a CATI survey. The respondents were asked to answer to a questionnaire about:  

- The number of people they know in 33 questions about populations of known size;  
- The number of children they know that suffered a foreign body injury and some more details 

related to the injuries (target questions).  

The target questions, which were referred to the 2004 year, were:  

- “How many children do you know that had an injury due to the swallowing/ingestion of a 
foreign body?”, aimed at identifying the first target subpopulation of size e01;  

- “Of those, how many children went to the emergency service or were hospitalized?” aimed 
at identifying the second target subpopulation of size e02.  

Table 1 shows the 33 subpopulations of known size selected from the census and other official 
sources [27]. Among many definitions of social network given in literature, we adopted that one of 
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“active network”, i.e., “Mutually recognize each other by sight or name, can be contacted, and have 
had a contact within the last two years, either in person, by phone or mail” [12,13,16].  

5.2. Statistical Analysis 

We applied a regression model with the mean number known in each subpopulation as 
dependent variable and the relative size of the subpopulation as independent variable to select the 
subpopulations of known size that meet the request of linear proportionality. Therefore, we 
proceeded to exclude some of the 33 subpopulations with a graphical analysis of residuals.  

According to the formulas given in Equations (1) and (2) we estimated the mean social network 
size and the target subpopulation size along with 95% confidence interval (95% CI).  

In order to understand how estimates depend on the specific choice of the subpopulations used 
in the analysis we carried out a sensitivity analysis. A leave-one-out strategy was adopted: one 
population among the selected subpopulations was picked up and excluded from the sample. This 
was repeated such that each population was left out once. The analysis was carried out with S-plus 
ver. 6.2 [28].  

6. Conclusions  

The scale-up technique has been shown to have a potential for application in the injury field.  
A comparison with known figures on foreign bodies injuries has shown a strong consistency with 
them: of course, since no data exists at the time being on the number of non-hospitalized foreign 
bodies injuries, the above conclusion is based on common sense and expert opinions. Further data 
are needed to better understand the hidden epidemiology of such injuries.  

From the methodological point of view, the procedure of selecting sub-populations is still based 
on the empirical evaluation of the residuals. Less subjective approaches should be investigated. In 
this sense also the issue of missing data on recalled subpopulation sizes needs further 
developments; the approach based on the median which has been used in this analysis tends to 
underestimate standard errors, as shown in some simulation-based investigations in the field of 
public health research [29], but no data are available for the scale up approach so far.  

Injury research constitutes a terrain where most of the classical techniques can easily fail, due in 
particular to the high sensitiveness of some questions. In particular, a sensitive problem is how to 
estimate the number of children who have suffered from injuries or violence at a certain point in 
their life. This is important public health issue because many children who suffered from injuries 
often do not go to a hospital or clinic for treatment, in particular in case of facts of lower impact. In 
addition, children who suffered from violence in their family also find difficulty in reporting the 
facts. The adaptation of scale up methods to such populations could be a first step toward its use for 
other public health issues where some cases may be treated outside of the medical system: knowing 
the size of such populations is important for planning and reducing inequalities in the access of 
public health care systems. These considerations are emphasized when injuries are related to 
children and thus when the interviewed parents have to face their sense of inadequacy and guilt. In 
addition, such technique can successfully be used when official data are not fully recorded or when the 
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data extraction can be costly and time inefficient. In this setting, the possibility to have a reasonable, 
quick and cost-effective estimation of the magnitude of the phenomenon is surely appealing.  
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Abstract: We investigated correlates for suicidal expression among adolescents in the 
Seychelles. Data on 1,432 students (52% females) were derived from the Global  
School-based Health Survey. Participants were divided into three groups: those with no 
suicidal behavior (N = 1,199); those with suicide ideation/SI (N = 89); and those 
reporting SI with a plan to carry out a suicide attempt/SISP (N = 139), each within a 
12-month recall period. Using multinomial logistic regression, we examined the 
strength of associations with social, behavioral and economic indicators while adjusting 
for covariates. Sixteen percent of school-attending adolescents reported a suicidal 
expression (10% with a plan/6.2% without). Those reporting SI were younger (relative 
risk ratio RRR = 0.81; CI = 0.68–0.96), indicated signs of depression (RRR = 1.69;  
CI = 1.05–2.72) and loneliness (RRR=3.36; CI =1.93–5.84). Tobacco use (RRR = 2.34; 
CI = 1.32–4.12) and not having close friends (RRR = 3.32; CI = 1.54–7.15) were 
significantly associated with SI. Those with SISP were more likely to be female  
(RRR = 0.47; 0.30–0.74), anxious (RRR = 3.04; CI = 1.89–4.88) and lonely (RRR = 1.74; 
CI = 1.07–2.84). Having no close friends (RRR = 2.98; 1.56–5.69) and using tobacco 
(RRR = 2.41; 1.48–3.91) were also strongly associated. Having parents who were 
understanding was protective (RRR = 0.50; CI = 0.31–0.82). Our results suggest that 
school health promotion programs may benefit from targeting multiple factors associated 
with suicidal expression. More research, particularly multilevel designs are needed to 
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identify peer and family influences which may modify associations with suicidality.  

Keywords: suicidal expression; adolescent; school health; sub-Saharan Africa  
 

1. Introduction 

Suicide ranks as the third leading cause of mortality among adolescents worldwide [1], and 
according to recent research, suicidal expression may be on the rise [2]. While few cross-nationally 
representative studies of suicide exist, one study among 34 nations documented that suicide was 
responsible for the deaths of more than 15,000 adolescents during a one-year period [3].  

Suicidal expression has long been associated with several psychosocial indicators, many of 
which are intensified during adolescence [4]. Some of these include poor mental health, poverty, 
being bullied, substance use and having poor relationships with parents [5–8]. While most suicide 
attempters are female, males are overrepresented in suicide completions [9]. These indicators 
however, are largely representative of adolescents in high-income country (HIC) settings where 
surveillance data have generally greater accuracy. Among low- and middle income country (LMIC) 
settings however, the picture remains less clear, particularly in countries of the African region [10]. 
For example some countries report data which are not disaggregated by age, making estimations of 
suicide among adolescents difficult. In young people, death by suicide is often obscured by other 
mortality diagnoses or documented as being accidental. Cultural and religious barriers also make it 
difficult to classify a death as a suicide. Even the ascertainment of suicide by health care 
professionals is not uniform in all settings [9,11].  

Adolescents who attempt a suicide and fail may injure themselves seriously enough to require 
medical attention. The trauma which follows an unsuccessful attempt may be physically 
disfiguring, or result in long term disability. The mental health consequences of attempts are 
equally significant, and there are fewer rehabilitative resources available in LMIC settings. 
Subsequent to an attempt, the associated stigma or physical scarring may affect school attendance. 
Those who fail to return and complete school are less likely to find employment as adults. Parents, 
often faced with few treatment options, may be forced to reduce meaningful economic activity to 
reintegrate their adolescent into the family and community [11]. Among poor households, this means 
being driven deeper into poverty [12]. Despite this, research on correlates for suicidal expression 
among adolescents in LMICs remains a neglected public health priority. The aim of this study was to 
examine the social and demographic factors associated with two forms of self-reported suicidal 
expression among adolescents in a middle-income sub-Saharan country. 
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2. Methods 

2.1. Setting 

This study is based on data collected in the Republic of Seychelles. The Seychelles constitutes a 
group of islands located approximately 1,800 km east of Kenya. With a gross domestic product of 
USD $8,000 in 2007, the Seychelles is considered an upper middle-income country [13]. 

2.2. Sample 

The data for this study were drawn from the Seychelles contribution to the Global School-based 
Student Health Survey (GSHS). The GSHS was developed by the World Health Organization in 
collaboration with the US Centers for Disease Control. It collects relevant information for the 
discernment of behavioral and health risks among adolescents of school age in 43 countries. In the 
Seychelles, 1,432 secondary school students (52% females) aged 11–17 years participated in the 
survey which had a response rate of 82%. We excluded five participants that did not have complete 
information resulting in a final sample of 1,427 participants. Detailed information on data 
collection methods, the questionnaire and procedures are published elsewhere [14]. At the time of 
data collection, the research committee of the Ministry of Health and the Ministry of Education 
approved the study including the questionnaire. Informed consent by parents was not necessary. 

2.3. Measurements 

Participants were divided into three groups: those not reporting suicidal expression (N = 1,199); 
those reporting suicide ideation but not suicide planning (SI group; N = 89), and those reporting 
both SI and planning (SISP group; N = 139) each with a 12-month period of recall. We derived our 
dependent variables from the responses to two questions in the GSHS: “During the past 12 months, 
did you ever seriously consider attempting suicide?” and “During the past 12 months, did you 
make a plan about how you would attempt suicide?” The response options were “yes/no”. Those 
who responded “yes” to SI and “no” to planning were considered part of the ideation only group. 
Those who responded “yes” to planning regardless of whether they had prior SI were considered 
part of the SISP group. 

Our analyses targeted contextually relevant demographic, psychosocial and family factors which 
have been found to be associated with suicidal expression in the peer-reviewed literature.  
These factors included: food deprivation, anxiety, loneliness, signs of depression, social support 
(friendships), truancy, bullying, parent involvement, tobacco use, substance use and alcohol  
misuse [5,6,8,15,16]. Based on these, the following survey questions served as the basis for the 
selection of independent variables. 

To examine associations with food deprivation, anxiety and loneliness we used: “During the 
past 30 days, how often did you go hungry because there was not enough food in your home?”, 
“During the past 12 months, how often have you been so worried about something that you could 
not sleep at night?” and “During the past 12 months, how often have you felt lonely?”. The 
response options to each of these questions were “never”, “rarely”, “sometimes”, “most of the 
time”, or “always”. These were dichotomized into “yes” corresponding to “most of the 
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time/always” and “no” corresponding to “never/rarely/sometimes”. To examine associations with 
signs of depression we used “During the past 12 months, did you ever feel so sad or hopeless 
almost every day for two weeks or more in a row that you stopped doing your usual activities?”. 
The responses were “yes/no”. For social support we used “How many close friends do you have?” 
Response options were “0”, “1”, “2”, and “3 or more friends”. 

We examined associations with truancy by using: “During the past 30 days, on how many days 
did you miss classes or school without permission?”. Response items were “0”, “1–2”, “3–5”,  
“6–9” and “10 or more days”. Students were considered truant if they missed more than 3 days of 
school within the reference period using a prior threshold by Wilson et al. [17]. To examine 
associations with experiences of being bullied, the following was used: “During the past 30 days, 
on how many days were you bullied?” Response items were “0”, “1–2”, “3–5”, “6–9”, “10–19”, 
“20–29” and “all 30 days”. One category for bullying in the last 30 days was created using three or 
more days. For parental involvement in school, parent-child relationship quality and whether 
parents were knowledgeable about their child's leisure time activities we used: “During the past 30 
days how often did your parents or guardians check to see if your homework was done?”, “During 
the past 30 days, how often did your parents or guardians understand your problems and 
worries?” and “During the past 30 days, how often did your parents or guardians really know what 
you were doing with your free time?”. The response options to each of these were “never”, 
“rarely”, “sometimes”, “most of the time”, and “always”. These were dichotomized into “most of 
the time/always”, which was re-coded as a “yes” response, for comparison with 
“never/rarely/sometimes”, or a “no” response.  

Associations with tobacco use were examined using: “During the last 30 days, on how many 
days did you smoke cigarettes?”. The responses options were: “0”, “1–2”, “3–5”, “6–9”,  
“10–19”, and “all 30 days”. One category for any cigarette use within the past 30 days was 
created using one or more days. Associations with substance use were examined using: “During 
your life, how many times have you used drugs such as marijuana, cannabis or hashish, steam, 
stuff, joint, lapay or tyalas (“lapay” and “tyalas” are Creole names for marijuana)?” The 
response items were “0”, “1–2”, “3–9” and “10 or more times”. One category for any lifetime 
substance use was created using one or more days. Finally, we examined associations with lifetime 
alcohol misuse by using: “During your life, how many times have you ever had a hang-over, felt 
sick, got into trouble with your family or friends, missed school, or got into fights, as a result of 
drinking alcohol?”. Responses were “0”, “1–2”, “3–9” and “10 or more times”. One category for 
lifetime alcohol misuse was created using one or more days. 

2.4. Statistical Analysis 

We first examined the distribution of selected variables within each of the three suicide 
expression categories. Significant differences between each category and independent variables 
were explored using Pearson’s chi-square for categorical variables and ANOVA for continuous 
variables (age). We then used two multinomial logistic regression (MLR) models to examine 
independent variable associations with those without suicidal expression, those with SI and those 
reporting SISP while adjusting for covariates. Compared with binary logistic regression, MLR is an 
extension which allows for the prediction of the probabilities of more than two outcomes of a 
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categorically distributed dependent variable. Given that our dependent variable had three 
categories, MLR was more suitable than a standard binary logistic regression. In the first MLR 
model, we included all variables which were statistically significant in the bivariate analyses at  
p < 0.05. In the second model we adjusted for age and sex. The measures of association were reported 
as relative risk ratios (RRR) along with their with 95% confidence intervals (CI). All analyses were 
conducted using Stata for Linux, version 12 (StataCorp, College Station, TX, USA, 2011). 

3. Results 

Within the recall period, 16% of adolescents reported suicidal expression, 10% of whom 
reported a plan and 6.2% of whom reported ideation alone. Sixty-eight percent of those who 
reported having made a plan to carry out a suicide attempt were female. The mean age of the 
sample was 14.0 (SD 1.5). Thirty-percent of respondents reported signs of depression, with 14% 
indicating loneliness and 12% percent anxiety. Thirty-six percent of respondents reported alcohol 
misuse, 19% reported substance use at least once during their lifetimes and 23% had used tobacco. 
Slightly more than 18% reported being deprived of food within the 30 days prior to the survey. 

Table 1 shows the crude distribution of selected factors according to suicide expression 
category. We found significant differences across all categories of psychological health and the 
broad category of substance use. Each were associated with higher levels of SI and SISP. Males 
were overrepresented among those with suicidal ideation (p < 0.001) as were those who reported 
being bullied three or more days during the recall period (p < 0.001). Adolescents who had parents 
who were understanding of their worries or concerns, were significantly less likely to report SI or 
SISP (p < 0.001). We found what appeared to be a linear association between the number of close 
friends reported and the rate of suicidal ideation and planning (p < 0.001). No significant 
differences were found with respect to age, truancy or whether parents had spent time assisting 
their adolescents with homework tasks. 

Table 1. Distribution of selected factors according to categories of suicide expression 
among school-attending adolescents in the Seychelles.  

Variable 
No suicide expression 

(n = 1,199) 
Suicide ideation  

(n = 89) 
Suicide planning 

(n = 139) 
P-value 

Age (SD) 14.0 (1.5) 13.6 (1.5) 14.1 (1.4) ns 
Sex (male) 48.5 57.3 32.4 <0.001 

Food deprivation 17.0 25.8 23.7 0.024 
Anxiety 9.3 18.0 34.5 <0.001 

Signs of depression 25.9 43.8 59.0 <0.001 
Loneliness 10.2 32.6 30.2 <0.001 

Bullied 34.5 53.9 50.4 <0.001 
Truancy 18.7 24.7 22.3 ns 

Parent helps with 
homework 

44.7 47.2 35.3 ns 

Parent knowledgeable  
about free time 

45.1 47.2 33.1 0.021 

Parents were understanding 43.0 37.1 23.7 <0.001 
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Table 1. Cont. 

Variable 
No suicide expression 

(n = 1,199) 
Suicide ideation  

(n = 89) 
Suicide planning 

(n = 139) 
P-value 

Tobacco use 20.0 37.1 36.0 <0.001 
Substance use 18.0 25.8 23.7 0.040 

Alcohol misuse 21.7 34.8 33.1 <0.001 
Close friends     

0 friend 4.1 12.6 14.5 <0.001 
1 friend 14.7 16.1 15.9 - 
2 friends 17.1 18.4 20.3 - 

≥3 friends 64.1 52.9 49.3 - 
All variables are expressed as proportions (in %) except for age (mean and standard deviation). 

After adjusting for all associated covariates (Table 2), and compared to those without suicide 
expression, those reporting SI were younger (RRR = 0.81; CI = 0.68–0.96), more likely to report 
signs of depression (RRR = 1.69; CI = 1.05–2.72) and feel lonely (RRR = 3.36; CI = 1.93–5.84). 
We also found significant associations with tobacco use (RRR = 2.34; CI = 1.32–4.12) and not 
having close friends (RRR = 3.32; CI = 1.54–7.15). Those with SISP were more likely to be female 
(RRR = 0.47; CI = 0.30–0.74), anxious (RRR = 3.04; CI = 1.89–4.88) and lonely (RRR = 1.74;  
CI = 1.07–2.84). Having no friends (RRR = 2.98; 1.56–5.69) and using tobacco (RRR = 2.41; 
1.48–3.91) were also strongly associated with SISP. Having parents who were understanding was 
protective (RRR = 0.50; CI = 0.31–0.82). Initial associations with food deprivation, bullying, 
substance use and alcohol misuse disappeared once other covariates were included in the model.  

In Table 3, we show the results for the analysis adjusted for age and sex. Those who reported SI 
only were more anxious (RRR = 1.98; CI = 1.11–3.54), depressed (RRR = 2.26; CI = 1.46–3.53) 
and lonely (RRR = 4.33; CI = 7.04). Being bullied (RRR = 2.00; CI = 1.29–3.11) was significantly 
associated as well as tobacco (RRR = 2.30; CI = 1.44–3.67) and alcohol misuse (RRR = 1.85;  
CI = 1.16–2.94). Not having friends (RRR = 3.88; CI = 1.88–8.02) was also significantly 
associated with SI. For those reporting SISP, only having one (RRR = 1.33; CI = 0.80–2.22) or two 
(RRR = 1.44; CI = 0.90–2.30) friends were non-significant.  

Table 2. Multivariate analysis of suicide ideation and planning among school-attending 
adolescents in the Seychelles.  

Variable 
Suicidal ideation  

RRR (CI) 
P-value 

Suicidal planning 
RRR (CI) 

P-value 

Age 0.81 (0.68–0.96) 0.014 1.05 (0.92–1.21) ns 
Sex (male) 1.43 (0.87–2.34) ns 0.47 (0.30–0.74) 0.001 

Food deprivation 1.21 (0.70–2.08) ns 1.12 (0.70–1.80) ns 
Anxiety 1.05 (0.54–2.02) ns 3.04 (1.89–4.88) <0.001 

Signs of depression 1.69 (1.05–2.72) 0.032 2.68 (1.80–4.00) <0.001 
Loneliness 3.36 (1.93–5.84) <0.001 1.74 (1.07–2.84) 0.026 

Bullied 1.33 (0.82–2.14) ns 1.41 (0.94–2.14) ns 
Parent knowledgeable about free time 1.33 (0.80–2.20) ns 0.92 (0.59–1.44) ns 
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Table 2. Cont.  

Variable 
Suicidal ideation  

RRR (CI) 
P-value 

Suicidal planning  
RRR (CI) 

P-value 

Parents were understanding 0.71 (0.41–1.21) ns 0.50 (0.31–0.82) 0.006 
Tobacco use 2.34 (1.32–4.12) 0.003 2.41 (1.48–3.91) <0.001 

Substance use 0.83 (0.42–1.62) ns 0.97 (0.55–1.69) ns 
Alcohol misuse 1.23 (0.74–2.22) ns 1.28 (0.81–2.03) ns 
Close friends     

0 friend 3.32 (1.54–7.15) 0.002 2.98 (1.56–5.69) 0.001 
1 friend 1.21 (0.63–2.33) ns 1.09 (0.63–1.91) ns 
2 friends 1.26 (0.67–2.34) ns 1.09 (0.65–1.83) ns 

≥3 friends (reference) - - - - 
RRR = Relative Risk Ratio; CI = 95% Confidence Interval; All estimates are adjusted for all variables 
listed in the table.  

Table 3. Multivariate analysis of suicide ideation and planning among school-attending 
adolescents in the Seychelles.  

Variable 
Suicidal ideation  

RRR (CI) 
P-value 

Suicidal planning  
RRR (CI) 

P-value 

Food deprivation 1.60 (0.97–2.64) ns 1.55 (1.01–2.36) 0.043 
Anxiety 1.98 (1.11–3.54) 0.020 5.23 (3.48–7.85) <0.001 

Signs of depression 2.26 (1.46–3.53) <0.001 3.95 (2.75–5.69) <0.001 
Loneliness 4.33 (2.66–7.04) <0.00 3.65 (2.42–5.50) <0.001 

Bullied 2.00 (1.29–3.11) <0.002 2.21 (1.53–3.17) <0.001 
Parent knowledgeable about free time 0.75 (0.48–1.18) ns 0.43 (0.29–0.65) <0.001 

Parents were understanding 0.75 (0.48–1.18) ns 0.43 (0.29–0.64) <0.001 
Tobacco use 2.30 (1.44–3.67) <0.001 2.76 (1.87–4.08) <0.001 

Substance use 1.51 (0.90–2.52) ns 1.85 (1.19–2.86) 0.006 
Alcohol misuse 1.85 (1.16–2.94) 0.010 2.03 (1.38–3.00) <0.001 
Close friends     

0 friend 3.88 (1.88–8.02) <0.001 4.67 (2.60–8.37) <0.001 
1 friend 1.35 (0.72–2.52) ns 1.33 (0.80–2.22) ns 
2 friends 1.38 (0.76–2.51) ns 1.44 (0.90–2.30) ns 

≥3 friends (reference) - - - - 
RRR = Relative Risk Ratio; CI = 95% Confidence Interval; All estimates are adjusted for age and sex.  

4. Discussion  

We found that suicide expression here (16%) was lower than reported rates elsewhere in the 
SSA region (20–36%) using a comparable period of recall [10,18–20], but similar to those in HIC 
settings [21]. Higher average living standards and greater stability in the Seychelles, as compared 
with countries in the region, may partially explain these differences [22]. A favorable social context 
may potentially mitigate suicidal expression among adolescents, including social cohesion linked to 
the Creole culture, comprehensive education and health care services which are available free of cost, 
high community involvement due to the small size of the country, and low unemployment. 
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Suicidality is reported in the literature as being a non-specific marker for a broad range of 
psychosocial distresses such as political unrest and poor life quality [23]. These have been 
previously shown to negatively impact mental health at the individual level, potentially to the 
extent of self-harm [24,25]. While SI in the present sample was less prevalent among older 
adolescents, no significant association between age and SISP was found when other covariates 
were added to the model. This is in contrast to previous research which suggests that suicidality 
among those at risk increases after age 14 years. This may be due to increasing social pressures and 
expectations about pending adulthood [26]. In the Seychelles however, several government 
sponsored efforts exist to allow, for example, to pursue post secondary education and to find 
employment for school leavers, which can ease the transition between adolescence and adulthood. 

Females were more likely to have reported planning a suicide attempt. This was consistent with 
findings elsewhere in the region [18,19] and internationally [27,28]. Other gender sensitive 
research on suicide suggests that while females may be more likely to think about suicide, males 
were more likely to successfully complete a suicide attempt [29]. Signs of depression and 
loneliness were both associated with SI and SISP, a finding which was congruent with other 
research highlighting mental ill-health as one important factor in suicidality [30].  

Unlike prior research which informed that food deprivation was associated with higher rates of 
SI [5], we were not able to replicate this finding in the present sample. One hypothesis might be 
that although some participants reported not having enough food in the home, they may have had 
access to food while in school. Additionally, in the tropical climate of the Seychelles, fruits and 
vegetables are widely accessible throughout the year. It is also plausible that other factors such as 
family or sibling support offer protective mechanisms which confound associations between 
suicidality and food deprivation [31]. 

Consistent with prior research, tobacco use was elevated among adolescents with suicidal 
ideation [32,33]. We found that tobacco was use significantly associated with higher rates of  
self-reported SI and SISP. This may be related to evidence which supports tobacco use being used 
as a coping mechanism for negative life events, anger and stress [34], or other stressful situations 
such as physical transformation, sexuality, independence and social pressures [4]. 

Our finding that not having close friends was associated with an increase in suicidal expression, 
was congruent with the literature [30,35]. Adolescence is a period during which the formation of 
peer groups and friendships is an important aspect of their psychosocial development. Not having 
friends or being excluded from desirable peer groups, can have negative consequences for 
individual well-being and mental health [36]. Parent influence on the social behavior of children 
decreases during adolescence, with increased influence from peers [37]. However, our results 
demonstrate that parents may too play an important supportive role in the socialization process. 
Having understanding parents in our sample was associated with lower rates of SISP. This 
potentially suggests that adolescents who have open communication with their parents may be 
more likely to address their concerns. 

After adjusting for covariates, we found no association between suicidal expression and parent 
knowledge about their child’s free time activities. Other research presented mixed results upon 
examining the link between parent supervision and adolescent suicidal expression. For example, 
among 2,598 pre/early adolescents in the United States, it was found that parent supervision played 
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a significant role in reducing suicidal expression, but mainly among girls [38]. Other research has 
suggested that low parental monitoring, was independently associated with increased suicide 
expression [39]. Another longitudinal study provided even more inconclusive information—that 
parental vigilance was associated with increased rates of suicidality [40].  

We found that reported rates of suicidal expression did not increase among those who reported 
being bullied, a finding not consistent with the literature [41]. Prior research from the Seychelles 
using similar measures and a similar period of recall, found that mental well-being declined in the 
presence of bullying [17]. However, this decline in mental health, may not have been sufficiently severe 
as to demonstrate higher levels of suicidal expression. It is also plausible that bullying rates among 
those who were victimized were underreported, thus obscuring the association with suicidal expression. 

Despite research highlighting increased substance and alcohol use among those with suicidal 
expression [42,43], we were unable to replicate previous research findings using the current 
sample. One hypothesis concerning alcohol, may be the fact that other research considers alcohol 
use and not alcohol misuse as a correlate as was done in the present study. Thus there still exists 
the discrete possibility that alcohol use may be correlated with suicidal expression in the current 
sample, but misuse was not. The lack of an association with substance use may be explained by 
limitations in the data. Roughly 14% of all respondents reported some form of substance use during 
their lifetimes. It is likely that most of the substance use was due to experimentation, rather than 
as a coping mechanism in the presence of mental ill health. Furthermore, it is difficult to assess 
alcohol intake by use of a questionnaire, and imprecision in assessment of alcohol intake tends to 
drive an association to the null [44]. 

5. Limitations 

This study provides valuable insight into a rarely explored public health phenomenon among 
adolescents in LMICs, and specifically in a sub-Saharan middle-income setting. To our knowledge 
this is the only study to have examined suicidal expression among adolescents in the Seychelles. 
Despite this, the results must be viewed in light of several limitations. First, the study remains 
silent on suicidal expression among adolescents who were absent on the day of the survey or who 
do not attend school. A previous survey in among school-attending adolescents in the Seychelles 
showed markedly higher unhealthy behaviors among students absent from school [45]. Secondly, 
although this survey was designed to be administered cross-culturally, there may have existed 
ambiguity in how questions were interpreted by respondents. For example, questions concerning 
mental health such as signs of depression, anxiety, or loneliness may manifest themselves 
differently cross culturally [46], and as such the reported symptoms may not be accurately captured 
when using Western measurement scales. Suicidal expression by peers and family has been 
documented as an important correlate for suicidal expression among adolescents. Thus the 
inclusion of information on family and peers in the survey would have strengthened the study [40]. 
Further research with culturally competent, standardized, multiple item measurements for signs of 
depression, anxiety, loneliness, as well as parent-child relationship quality are recommended.  

Finally, cultural taboos against suicidal expression may also have skewed our findings in the 
form of an underreporting bias. The 12-month recall period for suicidal expression may be subject 
to recall or social desirability biases. The cross-sectional design of the study did not allow for the 
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determination of causal relationships between suicidal expression and associated factors.  
Finally, all items in the questionnaire were self-reported. Because the body of research on suicide 
expression in sub-Saharan settings is limited at present, the results should be limited to  
self-reported SI and SISP in the school-based adolescent population.  

6. Conclusions 

Our results suggest that school health programs in the Seychelles may benefit from 
simultaneously targeting multiple factors associated with suicidal expression. Efforts should take 
into account the range of psychosocial characteristics of school-attending adolescents who report 
suicidal expression such as mental well-being, interaction with peers and substance use behaviors. 
Further research would benefit by making use of culturally appropriate and validated 
questionnaires to allow for enhanced reliability in examining factors such as parent-child 
relationship and mental health. Multilevel research designs are also suggested to identify peer and 
family influences which may modify associations with suicidality. The findings presented here may 
also be used to augment programs which emphasize the importance of healthy peer relationships, 
and help in the creation of environments in which healthy peer relationships can form.  
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Abstract: This study investigated characteristics and trends of hospitalized  
abuse-related traumatic brain injuries (TBI) treated at a large pediatric medical center in 
Wuhan, China during the past 10 years. De-identified hospital discharge data for 
patients 0–4 years old hospitalized at the Wuhan Medical Care Center for Women and 
Children were analyzed, and ICD-10 codes were used to identify cases of TBI. Medical 
notes provided by doctors in the medical record were used to identify TBI cases in 
which suspected child abuse was the cause. From 2002 to 2011, 3,061 pediatric TBI 
patients were hospitalized and 4.6% (140) of these cases were suspected child  
abuse-related. The majority of suspected child abuse cases involved children younger 
than 1 year of age (68.6%) and usually affected males (63.6%). Children with non-Abusive 
Head Trauma (AHT) were more likely to have full recovery outcome (68.4%, 95% CI: 
66.6%–70.0%) than children with suspected AHT (44.3%, 95% CI: 36.1%–52.5%). 
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The proportion of all childhood TBI attributable to abuse did not appear to have 
increased in the 10-year period at this medical center. This is the first comprehensive 
study highlighting the important role of suspected child abuse in causing TBIs among 
Chinese children. Child abuse as a major cause of TBIs among infants in China should 
be studied further, and there should be greater awareness of this important social and 
medical problem in China. 

Keywords: abusive head trauma; child abuse; children; China 
 

1. Introduction 

Child abuse, a common and serious problem around the World, refers to all forms of neglect, 
physical, emotional or sexual abuse that results in harm to a child’s health, development or  
dignity [1–3]. Every year, 155,000 deaths occur in children globally as a result of abuse or neglect [4], 
yet the number of abused children has been and continues to be largely underestimated [5]. The 
incidence of child abuse in the USA is estimated at 23.1 per 1,000 children [5], and an estimated 
100,000–160,000 children are victims of child abuse annually in The Netherlands [6]. Children 
who suffered child abuse can develop physical, emotional, and cognitive conditions, which can 
significantly impact neurological development [7]. As such, prevention of child abuse and the 
reduction of abusive injuries and their negative impacts should be a global health priority. 

The leading cause of child abuse fatalities is abusive traumatic brain injury (TBI), which 
includes shaken baby syndrome (SBS) and other abuse-related head trauma [8–10]. Abusive head 
trauma (AHT) may lead to significant morbidity among survivors, and is remarkably over-represented 
for children in the first year of life [11]. The incidence of AHT ranges from 20 to 30 cases per 
100,000 children under 1 year of age, with the peak incidence at 3 months of age [12–16]. Previous 
studies indicate that children with AHT appear to have more severe consequences than children 
with similar severity, non-abusive injuries [17,18]. Approximately 7%–30% of infants with AHT 
die, 30%–50% experience significant neurological and cognitive deficits, and up to 30% have  
long-term adverse effects [19,20]. 

In China, social and cultural traditions as well as a lack of public awareness regarding 
appropriate child discipline has caused child abuse to remain as an undetected issue. Most Chinese 
people still follow a deep-rooted traditional belief in “spare the rod, spoil the child.” As a result, a 
large proportion of Chinese people have experienced some types of physical abuse during their 
childhood [21]. Researchers found that although Chinese children are diagnosed with fractures, 
disability, and even death because they are struck by their parents, there are still a certain 
percentage of parents who do not realize that their behaviors constitute child abuse, and instead 
believe that their type of discipline is the normal way of educating their children [22]. Furthermore, 
child abuse remains undetected in China because the healthcare system lacks a standardized 
procedure in reporting child abuse cases. Not only is there no official standard in defining child 
abuse, but physicians are also not mandated by Chinese law to report child abuse or suspected child 
abuse. It should also be noted that most physicians in Chinese hospitals lack training and expertise 
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in identifying child abuse cases. As such, it is of utmost importance to raise awareness about abusive 
head trauma among pediatricians and policymakers, as well as among the general public in China. 

Research about epidemiological characteristics and outcomes of TBI were mostly conducted in 
adult Chinese population. An epidemiologic study investigating 246,812 participants living in rural 
and urban areas from 21 provinces of China found that assaults were the third leading causes of 
TBI in both areas [23]. However, evidence suggests that data about abusive TBI among children 
are unavailable in China, neither from official registries nor in scientific literatures. Taking into 
consideration the large information gap about pediatric AHT in China, as well as the significant 
adverse effects of AHT, this study was designed to investigate epidemiological characteristics of 
hospitalized children with suspected AHT from 2002 to 2011 at a large urban pediatric medical 
center in China. Overall, this study hypothesized that: (1) the majority of hospitalizations for AHT 
would occur in children less than 2 years of age, and (2) girls were more likely to be abused than 
boys among AHT cases. This study also investigated the trend of proportion (%) of suspected 
pediatric abusive head trauma (AHT) in all inpatient children 0–4 years of age with traumatic brain 
injuries from 2002 to 2011, a period that saw rapid economic developments and dramatic social 
changes in China. 

2. Methods 

2.1. Setting 

Wuhan Medical Care Center for Women and Children (WMCCWC) is the largest regional 
hospital providing clinical services and health promotion and prevention for women and children in 
central China. WMCCWC has four outpatient departments, two inpatient buildings and 1,112 beds 
serving Hubei and the surrounding provinces. Each year, approximately 30,000 inpatients and a 
total of 900,000 children are treated at outpatient and emergency departments (ED) of WMCCWC. 
Data from the Wuhan Bureau of Health indicated that about 55%~60% of total pediatric outpatients 
and ED patients in Wuhan city were treated at the WMCCWC. De-identified hospital discharge 
data from the WMCCWC were analyzed for this study. This study was approved by the 
institutional review board of Tongji Medical College School of Public Health in Wuhan, China. 

2.2. Subjects 

The study population consisted of children less than 5 years of age admitted to WMCCWC with 
a discharge diagnosis of traumatic brain injury from January 1, 2002 to December 31, 2011. Data 
were retrospectively collected via reviewing the medical records database of the WMCCWC. 
Subjects were classified as “suspicious for abuse” and “non-abuse” according to the notes in the 
medical record written by physicians who treated the patient. In WMCCWC, for the diagnosis of 
suspected AHT, physicians mainly rely on the combination of radiographic and physical 
examination information, and history of the injury provided by the caretaker. Every child attending 
to the WMCCWC needs to be evaluated by a doctor. When the doctor finds some physical 
symptoms of inflicted injuries (e.g., whip scars, occult multiple fractures, bruises, subcutaneous 
bleeding or hematoma) in combination with a head injury, he/she may ask the adult caregiver about 
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the detailed injury history. If there was a witnessed inflicted head injury or confession of 
intentional injury by a caregiver, then the doctor make notes in the medical record. In China, 
making such notes is still a voluntary behavior of doctors. In this study, each medical record was 
reviewed by one of the authors (Xin Xia at the Wuhan University School of Public Health) who 
categorized patients into two groups mentioned above. Subjects were excluded from the study if 
there was not enough information in the medical record to determine if the injury was “suspicious 
for abuse” and “non-abuse”. Unlike the USA and other countries, physicians in China are not 
required to confirm child abuse cases or refer them to a child protection agency. As such, this study 
could only use “suspected child abuse” herein to report these cases, since a systematic legal 
procedure for confirming suspected child abuse cases does not exist in China. 

2.3. Measures 

Data were extracted from the WMCCWC medical records database for all eligible subjects. 
Diagnosis codes of all inpatients treated at the WMCCWC were assigned using ICD-10 codes. 
Information collected from the medical record included: patient identification number, date of 
birth, gender, date of admission, admission diagnosis, severity of condition at admission, head CT 
scanning results, discharge date, discharge ICD-10 codes, type of conditions (injury and poisoning 
or other), description of injury events and stated cause of injury, outcomes at discharge, and length 
of stay. The stated cause of injury was defined as the injury mechanism reported by the caretakers 
when the child was admitted to the hospital. Causes of injury were classified as suspected child abuse 
or non-abuse (traffic crashes, falls, strike by/against objects, sports, and other causes) in this study. 

2.4. TBI Case Definition 

TBI cases in the WMCCWC medical record were identified using the USA definition of TBI 
based on the International Classification of Diseases, Tenth Revision (ICD-10) diagnosis codes. 
These codes included S01.1-S01.9, S02.0-S02.3, S02.7-S02.9, S04.0, S06.0-S06.9, S09.7-S09.9, 
T90.1, T90.2, T90.4, T90.5, T90.8, and T90.9. A total of 3,061 hospitalized TBI cases among 
children aged 0–4 years were identified. All suspected child abuse cases were required to have 
detailed and complete documentation of the injury circumstances either from an eyewitness, a 
caregiver, or any other person involved who admitted an abusive behavior that caused the TBI. 
This information was provided by the physician who treated the child and wrote notes about 
suspected abuse in the patient medical record. 

2.5. Data Analysis 

Suspected AHT and non-AHT were compared with respect to gender, age, outcome, and length 
of hospital stay using Chi-squared test and student t test. Frequency and percentage distribution of 
suspected AHT and non-AHT hospitalizations by age were calculated along with the proportion of 
suspected AHT among all TBI cases. Age distribution (in months) of suspected AHT and non-AHT 
in children <2 years old was also provided. Proportions (%) and 95% confidence intervals (95% 
CI) of suspected AHT in all inpatient children with TBI for each year from 2002–2011 were 
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calculated. All statistical analyses were performed using the SAS statistical software. Any p-value 
less than or equal to 0.05 was considered statistically significant. 

3. Results 

Among 3,061 inpatient children with traumatic brain injuries, 140 were identified as suspected 
AHT cases, and 63.6% of AHT cases were boys (Table 1). There was no significant gender 
difference between children with suspected AHT and non-AHT; however two groups differed 
significantly with regard to age distribution. The age groups of children who had the highest 
proportion of AHT were <1 year old (96, 68.6%), 1 year old (14, 10.0%), and 2 year olds  
(16, 11.4%). Among all inpatients with suspected AHT, 68.6% occurred among children <1 year of 
age compared with 23.2% of non-AHT inpatients. The proportion of TBI caused by suspected child 
abuse in all pediatric TBI decreased from 12.4% in children <1 year to 1.2% in children 4 years of 
age (data not shown). The mean length of hospital stay was 7.8 days for children with suspected 
AHT and 7.0 days for children with non-AHT (p = 0.060, t test). When discharged from the 
hospital, children with non-AHT were more likely to have full recovery outcome (68.4%, 95% CI: 
66.6%–70.0%) than children with suspected AHT (44.3%, 95% CI: 36.1%–52.5%). 

Table 1. Characteristics of hospitalized children with suspected AHT (n = 140) and 
non-AHT (n = 2,921). 

 
Suspected AHT  Non-AHT 

p Value 
Sample N % (95% CI)  Sample N % (95% CI) 

Gender      0.868 
Male 89 63.6 (55.6–71.5)  1,877 64.3 (62.5–66.0)  

Female 51 36.4 (28.5–44.4)  1,044 35.7 (34.0–37.5)  
Age (Years)      <0.001 

<1 96 68.6 (60.9–76.3)  680 23.2 (21.8–24.8)  
1 14 10.0 (5.0–15.0)  530 18.1 (16.8–19.5)  
2 16 11.4 (6.16–16.7)  781 26.7 (25.1–28.3)  
3 9 6.4 (2.4–10.5)  528 18.1 (16.7–19.5)  
4 5 3.6 (0.5–6.7)  402 13.8 (12.5–15.0)  

Outcomes      <0.001 
Full recovery 62 44.3 (36.1–52.5)  1,994 68.4 (66.6–70.0)  

Partial recovery 77 55.0 (46.7–63.2)  842 28.5 (27.2–30.5)  
Death 0 0  8 0.3 (0.1–0.5)  

Unknown 1 0.7 (0.0–2.1)  77 2.8 (2.1–3.2)  
Length of stay (days)       

Mean (S.D.) 140 7.8 (4.5)  2,921 7.0 (5.9) 0.060 
Min-Max  1.1–23.6   0.3–166.9  

Figure 1 shows the number of hospitalized head injury cases by months of age in children 2 years 
old or younger, for both suspected AHT and non-AHT patients. The peak of age in AHT group was 
4 months. In contrast, the non-AHT group illustrated a peak at 13 months of age. 

Figure 2 reports the year trend of proportion (%) of suspected AHT in all inpatient children  
0–4 years of age with traumatic brain injuries from 2002 to 2011. The proportion of TBI caused by 
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suspected child abuse was at the lowest level of 1.9% (95% CI = 0.3%–3.5%) in 2006. After 2006, 
proportion of TBI caused by suspected child abuse increased and peaked in 2009 (7.8%, 95%  
CI = 5.0%–10.6%).The proportion of all childhood TBI attributable to abuse did not appear to have 
increased in the 10-year period. 

Figure 1. Number of hospitalized children <2 years with suspected AHT and non-AHT 
by month of age. 

 

Figure 2. Year trend of proportion of suspected AHT in all inpatient children 0–4 years 
of age with traumatic brain injuries. 

 

4. Discussion and Study Limitations 

Previous studies about abusive head trauma in children were mostly from high income  
countries [24–27]. Our study is possibly the first study that reports the characteristics of  
abuse-related TBIs among children in China. We found that 63.6% of AHT patients were boys. A 
similar finding was reported in previous studies: 60.0% of boys in a study of AHT using the 
Healthcare Cost and Utilization Project (HCUP)-Nationwide Inpatient Sample (NIS) database; 
67.2% of boys in a study of North Carolina traumatic brain injury registry data; and 57.2% of boys 
in a North Carolina review of hospital medical records [28–30]. 
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Interestingly, we did not find a statistically significant difference between boys (4.5%, 89/1,966) 
and girls (4.7%, 51/1,095) in the proportion of suspected AHT in all pediatric head trauma patients 
(p = 0.868). This finding did not support our initial hypothesis that girls were more likely to 
experience abuse than boys among all children with TBI. Traditionally, the idea that men are 
superior to women exists in China, so parents may treat boys more favorably and are less likely to 
abuse boys than girls. Our result based on pediatric patients treated at this large urban medical 
center did not support the hypothesis that girls were more likely than boys to sustain abuse head 
trauma. A study of suspected AHT in pediatric head trauma patients in rural areas is warranted to 
further test our study hypothesis because many traditional Chinese views are still deep rooted in 
rural areas of China. 

Our study is consistent with other existing literatures that reported that most hospitalizations for 
AHT occur in children <2 years of age [28,31]. Our study also found that the peak of age in 
children with AHT was at 4 months, which was within the range reported in several other studies 
(the peak hospitalization rates for AHT occurred at the first 2–4 months of life) [26,31–33]. 
Previous studies indicated that significant social stigma might have biased people’s answers and 
people are more likely to lie or not admitting their behaviors, especially those behaviors that are 
less socially acceptable [34]. This may partly interpret the relatively small number of AHT cases 
identified over a 10-year period in our study. In China, although child abuse is not included in 
China’s criminal law at present, there are still other laws and regulations like Law of the People’s 
Republic of China on the Protection of Minors that stipulate that the minors should not be 
maltreated or forsaken. However, unlike the child abuse reporting procedures in medical practice 
that required by laws in the USA, there is no law or regulation in China that mandates reporting of 
child abuse by physicians to law enforcement agencies. Therefore, underreporting of child abuse 
might have biased our findings in this study. 

In this study, we found that children with non-AHT were more likely to have full recovery 
outcome at discharge than children with suspected AHT. This result was consistent with the findings 
from previous studies that reported worse outcomes in AHT children compared with children with 
non-abusive traumatic brain injury [14,35]. There are two possible explanations for this 
phenomenon. First, in our sample of head trauma patients, the majority of children with suspected 
abusive TBI were less than 1 year of age. A previous study found that younger children are much 
more vulnerable to sustain a head trauma than older children, and often have more severe traumatic 
brain injury [36]. Second, children with abusive TBI are often not brought to hospital until they 
have severe serious symptoms due to stigma and the caregiver’s fear of possible legal trouble [26]. 
Therefore, pediatric patients with AHT are significantly less likely than non-AHT children to have 
a good outcome at hospital discharge. 

There are several limitations in our study. First, our results may not reflect the true number of 
AHT cases in the community, as our study subjects were selected from the medical record database 
in only one large regional children’s medical center in China. However, results regarding 
demographical characteristics, statistical comparisons, proportion, and year trend were still valid 
and provided preliminary findings about a significant social and medical issue in China. Second, 
patients in this study were retrospectively identified from the inpatient medical record database. 
Emergency department patients were not included because hospitals in China do not keep medical 
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records for patients who are treated and discharged from the emergency department. Third, this 
study relied heavily on documentation of trauma history of the hospital patients and voluntary 
reporting of physicians in the medical records to identify suspicious AHT. Thus, our results might 
be subject to reporting bias as AHT cases were determined by a suspected child abuse note written 
by the physician in the medical record. In Chinese culture, some types of discipline by parents, 
which may be considered child abuse in Western cultures, are often believed by the Chinese 
society as an acceptable form of authoritative punishment. Also, physicians in China have 
inadequate knowledge and training to recognize abuse injury; therefore, TBI caused by child abuse 
might have been underreported in our study. Furthermore, there are no standard criteria for 
diagnosis of AHT, and previous studies in the USA used different operational definitions of AHT. 
Some investigators defined pediatric AHT based on the findings by a social service agency or a 
hospital child protective expert panel, while others used clinical criteria [37–39]. Finally, we could 
not calculate rates nor could age standardized rates be calculated to assess the year trend of 
suspected AHT due to lack of an appropriate denominator. 

Unfortunately, there are neither special social service agencies nor a specialized evaluation team 
in hospitals for identifying and reporting child abuse in China. Therefore, establishing a clear case 
definition that allows for a more accurate assessment of the burden of abuse-related head trauma in 
children and evaluation of the effect of future prevention and education programs is a top priority 
in TBI research and prevention in China. 

5. Conclusions 

Our study confirmed the important role of suspected child abuse in causing TBIs in young 
children in China. This study is significant because previous publications from China have not 
studied children with suspected AHT. Our study provided some important preliminary findings 
about this social and medical problem in China. 
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Abstract: Drowning represents the third leading cause of fatal unintentional injury in 
infants (0–1 years). The aim of this study is to investigate correlates of unsupervised 
bathing. This cross-sectional study included 1,410 parents with an infant. Parents 
completed a questionnaire regarding supervision during bathing, socio-demographic 
factors, and Protection Motivation Theory-constructs. To determine correlates of 
parents who leave their infant unsupervised, logistic regression analyses were 
performed. Of the parents, 6.2% left their child unsupervised in the bathtub. Parents 
with older children (OR 1.24; 95% CI 1.00–1.54) were more likely to leave their child 
unsupervised in the bathtub. First-time parents (OR 0.59; 95% CI 0.36–0.97) and  
non-Western migrant fathers (OR 0.18; 95% CI 0.05–0.63) were less likely to leave 
their child unsupervised in the bathtub. Furthermore, parents who perceived higher  
self-efficacy (OR 0.57; 95% CI 0.47–0.69), higher response efficacy (OR 0.34; 95% CI 
0.24–0.48), and higher severity (OR 0.74; 95% CI 0.58–0.93) were less likely to leave 
their child unsupervised. Since young children are at great risk of drowning if 
supervision is absent, effective strategies for drowning prevention should be developed 
and evaluated. In the meantime, health care professionals should inform parents with 
regard to the importance of supervision during bathing. 
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1. Introduction 

Drowning is a major health problem among children around the globe [1]. Drowning refers to an 
event in which a child’s airway is immersed in a liquid medium, leading to difficulty in breathing [2]. 
This event may result in death or (permanent) disability. In the United States, drowning represents 
the third leading cause of fatal unintentional injury in infants less than one year of age, and over 
half of these fatal drownings occur in bathtubs [3,4]. Up to the age of twelve months infants may 
be able to sit up unsupported, although some are still unable to right themselves if they fall over in 
the bathtub [5,6]. At young age, infants fully rely on their parents to prevent potential harm. 

Adequate child supervision is likely to be the most effective defense against many childhood 
unintentional injuries [7]. However, still many injuries to young children, for example drowning, 
poisoning, or falls, occur in their homes when caregivers are responsible for a safe environment 
and adequate supervision [8]. It has been shown that parents’ opinions about the necessity of adult 
supervision are associated with parent behavior and family and household characteristics [7].  
In acute poisoning, an increased number of children in the home is associated with less parental 
supervision related to the presence of older children [9]. So far, little is known about the correlates 
of unsupervised bathing, although in over three quarters of bathtub drownings, lack of adequate 
adult supervision is involved [10,11]. Two previous studies found that some parents believe they 
can leave their infant unsupervised in the bathtub for a short moment [3,12]. One single study 
showed that many parents fail to realize the severity of drowning [13]. 

To develop strategies for infant drowning prevention, more insight is needed into the correlates 
of unsafe behaviour. In addition to the role of socio-demographic characteristics, insight with 
regard to psychosocial constructs of unsupervised bathing is needed, using a theoretical model. 
Protection Motivation Theory (PMT) is a framework particularly suited for interventions of 
protective, precautionary behaviours [14]. PMT is suggested to be applied to assess the influence of 
psychosocial factors on parental safety behaviour. According to PMT, the probability of health 
protective behaviour or an “adaptive response”—in this case supervision during bathing—is 
increased by four factors: (1) the threat is perceived as severe (severity); (2) the threat is perceived 
as high of personal relevance (vulnerability); (3) the adaptive response is perceived as affective for 
warding off the threat (response efficacy); and (4) the personal abilities and self-confidence to engage 
in the adaptive response is perceived as high (self-efficacy). The aim of this study is thus to 
investigate correlates of unsupervised bathing. 
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2. Experimental Section 

2.1. Participants and Setting 

The present cross-sectional study used data obtained at enrolment in the “BeSAFE” study, a 
randomized controlled trial which aims to assess the effects of internet-based, tailored safety 
information combined with personal counselling on parents’ child safety behaviours, as described 
in detail elsewhere [15]. The “BeSAFE” study addressed several topics with regard to the safety in 
and around the home, such as the prevention of falling, poisoning, drowning and burning. The 
Medical Ethics Committee of the Erasmus Medical Center gave a “declaration of no objection” for 
this study (MEC-2008-370). 

Parents of infants (4–12 months), attending a regular well-child visit were invited by their child 
health care professional to participate in a home safety survey on multiple home safety topics. An 
opportunity sample of five child health care organizations, located in both urban and rural areas of 
the Netherlands, invited a total of 3,147 parents between 2009 and 2010. A total of 1,440 parents 
(45.8%) provided informed consent for the baseline questionnaire and completed the baseline 
questionnaire (in Dutch). Parents who did not wish to participate in the follow-up of the “BeSAFE” 
study were invited to anonymously complete the baseline questionnaire. Sixty parents completed 
the baseline questionnaire anonymously and 1,380 parents provided informed consent for 
participation in the complete “BeSAFE” study. A total of 30 records were removed, because 
parents did not bathe their child. A study population of 1,410 parents and children was complete 
for data analysis. 

2.2. Design 

Parents received written information about the study, were asked to provide informed consent 
and complete the baseline questionnaire on home safety. The baseline questionnaire included 
questions on socio-demographic factors, safety behaviour and PMT constructs. 

2.3. Parental Supervision 

Parental supervision of their infant during bathing was assessed by the item asking parents 
“How often do you leave your child alone when he/she is in the bathtub, even just for a short 
time?”; answering very often/often/sometimes/rarely/never. 

2.4. Potential Correlates 

We used socio-demographic variables and PMT constructs to investigate potential correlates of 
supervision during bathing. The socio-demographic variables, age, gender, number of parents and 
siblings, and parental employment, education and ethnicity, included in this study were chosen 
based on earlier studies reporting the influence of these variables on safety behaviours [16–18]. 

Ethnicity of the parents (Dutch or Western migrant; non-Western migrant) was determined on 
the basis of grandmothers’ and grandfathers’ country of birth according to the definitions of 
Statistics Netherlands [19]. The parent was of non-Western ethnic origin if at least one of their 
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parents was born in a non-Western country. If both their parents were born in a non-Western 
country, ethnicity was determined according to the mother’s country of birth. 

Crawling was defined as the child being able to: “crawl on hands and knees and/or crawl on 
their tummy and/or shuffle on their bottom” (yes/no). 

Additionally, psychosocial constructs were measured within the domain of PMT. All items 
related to PMT were measured on bipolar five-point scales. Self-efficacy was measured by the item 
asking parents how difficult or easy they perceive taking the safety measures to be (from −2 = very 
difficult to +2 = very easy). Response efficacy was measured by the item assessing how helpful 
parents perceived the specific behaviour to be for preventing an injury (from −2 = not very helpful 
to +2 = very helpful). Vulnerability was measured by the item asking parents their perception of 
their child’s risk of an unintentional injury on each specific subject (from −2 = low risk to  
+2 = high risk). Severity was measured by the item assessing how seriously parents perceived the 
consequences of an injury occurring in the bathtub (from −2 = not serious at all to +2 = very serious). 

2.5. Statistical Analyses 

Statistical analyses were performed using SPSS 17.0 (SPSS Inc., Chicago, IL, USA). Level of 
supervision was dichotomized into leaving the child unsupervised (very 
often/often/sometimes/rarely) and never leaving the child unsupervised. Frequency tables were used 
to explore the socio-demographic characteristics of the total study population, and those categorized 
as left unsupervised and never left unsupervised. Mean and frequency differences between children 
who were left unsupervised and children who were never left unsupervised were evaluated through 
independent sample t-tests and Chi-square statistics, respectively. 

Correlations were calculated to assess multicollinearity. All correlations were under 0.60, 
indicating that multicollinearity would not be an issue for multiple logistic regression analyses. 

To determine significant correlates of parents who leave their infant unsupervised, three steps of 
logistic regression analyses were performed with supervision during bathing  
(left unsupervised/never left unsupervised) as the dependent variable and potential correlates 
(socio-demographic and PMT constructs) as independent variables. In Model 1 the potential 
correlates were entered univariate. Secondly, a multiple model was constructed using a manual-enter 
selection method in which all independent socio-demographic variables were included. 
Subsequently all variables with the highest p value were deleted from the model, until all variables 
had a p value of 0.05 or less. In Model 3 a multiple model with socio-demographic variables and 
PMT constructs were included, using the same stepwise backward analyses as performed in Model 2. 

3. Results and Discussion 

3.1. Participants 

The mean age of the children was 7.2 months (SD 1.1; range 4–12 months); 48.3% were girls; 
34.4% could crawl. Of the participating families 93.3% of the mothers completed the questionnaire 
and 48.4% had one child (Table 1). 
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Table 1. Child and family characteristics and PMT constructs of supervision of infants 
in bathtubs (n = 1,410). 

 Total group Children left 
unsupervised 

Children never left 
unsupervised p value 

Infant is bathed in bathtub n = 1,410 n = 87 n = 1,319  
Child characteristics n (%) n (%) n (%)  

Mean age in months (SD) 
Range in months 

7.2 (1.1) 
4–12 

7.5 (1.2) 
4–12 

7.2 (1.1) 
4–12 

0.01 ** 

Gender     
Girl 681 (48.3) 47 (54.0) 633 (48.0) 0.28 * 

Child can crawl     
Yes 484 (34.4) 34 (39.1) 450 (34.2) 0.35 * 

Family characteristics n (%) n (%) n (%)  
Mother is respondent 1,315 (93.3) 83 (95.4) 1,229 (93.2) 0.71 * 
Family situation     

One-parent family 39 (2.8) 3 (3.5) 36 (2.7) 0.67 * 
Number of children in family     

One child 682 (48.4) 34 (39.1) 645 (48.9) 0.08 * 
Two or more children 728 (51.6) 53 (60.9) 674 (51.1)  

Mother     
Employment     
Paid job fulltime 90 (6.6) 7 (8.5) 83 (6.5) 0.63 * 
Paid job part time 1,024 (75.1) 63 (76.8) 959 (75.1)  
No paid job 249 (18.3) 12 (14.6) 235 (18.4)  

Educational level     
Low 234 (16.6) 11 (12.6) 222 (16.9) 0.51 * 
Intermediate 623 (44.2) 38 (43.7) 583 (44.3)  
High 551 (39.1) 38 (43.7) 512 (38.9)  

Ethnicity     
Western 1,292 (91.6) 79 (90.8) 1,211 (91.8) 0.55 * 
Non Western 118 (8.4) 8 (9.2) 108 (8.2)  

Father     
Employment     
Paid job fulltime 1,149 (85.7) 70 (87.5) 1,076 (85.6) 0.81* 
Paid job part time 138 (10.3) 6 (7.5) 131 (10.4)  
No paid job 54 (4.0) 4 (5.0) 50 (4.0)  

Educational level     
Low 319 (22.9) 23 (27.1) 295 (22.6) 0.62 * 
Intermediate 569 (40.8) 32 (37.6) 536 (41.1)  
High 506 (36.3) 30 (35.3) 474 (36.3)  

Ethnicity     
Western 1,284 (91.8) 81 (95.3) 1,200 (91.6) 0.30 * 
Non-Western 115 (8.2) 4 (4.7) 110 (8.4)  

PMT constructs Mean (SD) Mean (SD) Mean (SD)  
Self-efficacy (−2, +2) 1.49 (1.0) 0.57 (1.0) 1.56 (0.9) <0.0001 ** 
Response efficacy (−2, +2) 1.74 (0.5) 1.16 (0.7) 1.77 (0.5) <0.0001 ** 
Vulnerability (−2, +2) −1.42 (0.9) −1.21 (0.8) −1.43 (0.9) 0.02 ** 
Severity (−2, +2) 1.39 (0.9) 0.92 (1.0) 1.42 (0.9) <0.0001 ** 

* Chi-square-test. ** Independent sample t-test. Missing values were 4 for infant is bathed; 1 for child’s 
gender; 3 for respondent’s gender, 4 for number of children; 47 for mother’s employment; 4 for mother’s 
educational level; 4 for mother’s ethnicity; 69 for father’s employment; 16 for father’s educational level; 
and 11 for father’s ethnicity. 
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Of the parents, 6.2% left their child unsupervised in the bathtub (4.8% rarely, 1.2% sometimes, 
and 0.2% (very) often). 

The percentage of children who were left unsupervised in the bathtub rose with increasing age; 
5.1% of children aged 4–6 months were left unsupervised; 5.7% of children aged 6–8 months were 
left unsupervised; 8.1% of children aged 8–1 0 months were left unsupervised and 13.3% of 
children aged 10–12 months were left unsupervised (Figure 1). 

Figure 1. Percentage of children left unsupervised by age group. 

 

Parents with only one child left their infant less often alone in the bathtub compared to parents 
with two or more children (p = 0.08). Compared to parents who never left their child unsupervised 
in the bathtub, parents who left their child unsupervised had lower self-efficacy; mean 0.57 (SD 1.0) 
vs. 1.56 (SD 0.9), reported higher vulnerability; mean −1.21 (SD 0.8)  vs. −1.43 (SD 0.9), perceived 
lower severity; mean 0.92 (SD 1.0) vs. 1.42 (SD 0.9), and reported lower response-efficacy; mean 
1.16 (SD 0.7) vs. 1.77 (SD 0.5) (all p < 0.05; Table 1). 

3.2. Correlates of Leaving the Infant Unsupervised in the Bathtub 

Table 2 presents results of the univariate and multiple logistic regression analyses. 
In the first model, age, self-efficacy, response efficacy, vulnerability, and severity were 

significant correlates of supervision of their infant (p < 0.05). 
In the second model only age was significantly associated with leaving the infant unsupervised 

in the bathtub (OR 1.29; 95% CI 1.06–1.57). 
In the subsequent step, when PMT constructs were added to Model 2 (Model 3), a model with 

six correlates was significant (p < 0.05). With rising age of the child, the more likely parents were 
to leave their child unsupervised in the bathtub (OR 1.24; 95% CI 1.00–1.54). Parents with one 
child were less likely to leave their child unsupervised in the bathtub (OR 0.59; 95% CI 0.36–0.97). 
Fathers of non-Western ethnicity were less likely to leave their infant unsupervised than fathers of 
Western ethnicity (OR 0.18; 95% CI 0.05–0.63). Parents who leave their infant unsupervised in the 
bathtub reported significantly less self-efficacy (OR 0.57; 95% CI 0.47–0.69), response efficacy 
(OR 0.34; 95% CI 0.24–0.48) and perceived severity (OR 0.74; 95% CI 0.58–0.93). 
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Table 2. Odds ratios (OR) and 95% confidence intervals from univariate (Model 1) and 
multiple logistic regression analyses with leaving the infant unsupervised in the bathtub 
as dependent variable and demographic variables (Model 2) and Protection Motivation 
Theory (PMT) variables (Model 3) as independent factors (n = 1,410). 

 
Infant left unsupervised in the bathtub 

Model 1  
OR (95% CI) 

p value 
Model 2  

OR (95% CI) 
p value 

Model 3  
OR (95% CI) 

p value 

Demographic variables       
Infants       

Age in months 1.29 (1.06–1.57) 0.01 1.29 (1.06–1.57) 0.01 1.24 (1.00–1.54) 0.05 
Girl 1.27 (0.82–1.97) 0.28 - - - - 
Infant can crawl 0.81 (0.52–1.26) 0.35 - - - - 

Family       
One-parent family 1.30 (0.39–4.30) 0.67 - - - - 
First-time parent 0.67 (0.43–1.05) 0.08 - - 0.59 (0.36–0.97) 0.04 

Mother       
Employment       
Paid job fulltime 1.00 - - - - - 
Paid job part time 0.78 (0.35–1.76) 0.55 - - - - 
No paid job 0.61 (0.23–1.59) 0.31 - - - - 

Educational level       
Low  1.00 - - - - - 
Intermediate 1.32 (0.66–2.62) 0.44 - - - - 
High  1.50 (0.75–2.98) 0.25 - - - - 

Non-Western migrant 1.14 (0.54–2.41) 0.74 - - - - 
Father       

Employment       
Paid job fulltime 1.00 - - - - - 
Paid job part time 0.70 (0.30–1.65) 0.42 - - - - 
No paid job 1.23 (0.43–3.50) 0.70 - - - - 

Educational level       
Low 1.00 - - - - - 
Intermediate 0.77 (0.44–1.33) 0.35 - - - - 
High 0.81 (0.46–1.42) 0.47 - - - - 

Non-Western migrant 0.54 (0.19–1.50) 0.24 - - 0.18 (0.05–0.63) 0.01 
PMT constructs a       

Self-efficacy (−2, +2) 0.53 (0.45–0.62) <0.001 - - 0.57 (0.47–0.69) <0.001 
Response efficacy (−2, +2) 0.26 (0.19–0.35) <0.001 - - 0.34 (0.24–0.48) <0.001 
Vulnerability (−2, +2) 1.30 (1.05–1.61) 0.02 - - - - 
Severity (−2, +2) 0.63 (0.52–0.76) <0.001 - - 0.74 (0.58–0.93) 0.01 

a The OR represents a one-unit change in the scale score. 

3.3. Discussion 

Parents reported leaving their infants unsupervised in the bathtub. These parents expose their 
infant to the avoidable risk of becoming immersed in water, which could lead to fatal drowning. 
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Since some young children are unable to right themselves if they fall over in the bathtub, they are 
at great risk of drowning if supervision is absent during bathing. Therefore, effective strategies for 
drowning prevention, aimed at improved parental supervision during bathing, should be developed. 

Our analyses indicate the need for tailoring these strategies to parents with older infants  
(8–12 months) and parents with low Protection Motivation Theory constructs. 

When infants grow older, parents in our study reported they were more likely to leave their 
infant unsupervised in the bathtub. However, such young children below the age of 12 months may 
still not be able to prevent themselves from drowning and therefore should never—not even for a 
moment—be left alone [20]. 

When parents have two or more children, they are even more likely to leave their infant alone in 
the bathtub. Reasons for this could be that they are busy with their other child or children, having 
to leave their infant alone, maybe just for a few moments, not realizing the risk for the infant. It is 
also possible that parents do not think of the risk of drowning, because nothing has happened 
before with their infant or older children, so these parents may have considerations like “why 
would there be a risk now?”. Parents’ may also belief that their child does not need to be 
supervised all time. 

Parents who leave their infant unsupervised in the bathtub reported less self-efficacy, response 
efficacy and severity. It could be possible that parents do not believe they are able to always 
supervise their child, do not think supervision could help prevent their child from drowning, and 
are not aware of the consequences of an injury occurring in the bathtub. Enhancing parents’ 
knowledge and abilities for never leaving their child unsupervised and explaining why supervision 
helps to prevent infants from drowning, could increase parental understanding of the importance to 
supervise their infants in the bathtub. Furthermore, parents need to be better informed about the 
potential severity of getting injured in the bathtub. Improving these insights could lead to more safe 
behaviour. Therefore, interventions should aim at enlarging the knowledge about these items. 

Various studies have reported inadequate supervision as an important risk factor for drowning in 
children [3,12,13,21]. A study by Lee et al. reported unsupervised bathing by 5% of parents [3]. 
Our study reports unsupervised bathing of very young children (4–12 months). Furthermore, 
correlates of unsupervised bathing were determined with this study, which can be used to identify 
specific target groups of parents in campaigns which promote safe behaviour. 

Some limitations of this study need to be addressed. Because our study relied on self-report of 
supervision during bathing, misclassification could have occurred: for example, parents might have 
given socially desirable answers. This might result in underestimating the percentage of parents 
leaving their infant unsupervised in the bathtub. 

Participation rate in this study, 46%, was low. There is no data available on the characteristics of 
parents who did not wish to participate in this study. It is difficult to ascertain whether the 
associations found would be different in non-responders. Also, it is not clear whether parents who did 
not wish to participate showed less or more unsafe behaviour with regard to supervision of their infant. 

In 93% of participants, it was the mother who responded to the invitation to participate in the 
survey and completed the questionnaire. In the written information we provided to parents we 
asked if the parent spending most time with the child could complete the questionnaire. This could 
explain why most participants were mothers. 
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We dichotomized the level of supervision, instead of using five different categories, in order to 
get large enough subgroups for analysis. Although there is a difference in leaving a child 
unsupervised in the bathtub very often and rarely, the recommendation of the American Academy 
of Pediatrics is to never leave the child unsupervised [20]. 

To change the undesirable parental beliefs and, more importantly, parental behaviours, 
physicians and nurses are crucial in educating parents about the risks and consequences of infants 
drowning in bathtubs when left unsupervised [20]. Parents need to be informed about the risks and 
we recommend discussing possible solutions for this issue during the well-child visits. 

We used one single question to address the level of supervision during bathing. Further research 
could be extended with the length of time parents estimated that they left their child alone in the 
bathtub. This could also be important in order to gain insight in what parents think about the time 
they can leave a child alone in the bathtub and the reasons for parents to leave their child 
unsupervised in the bathtub. Furthermore the depth of water the child was left unsupervised in 
could be addressed. A small child can drown in a few centimetres of water at the bottom of the 
bathtub [1]. Data can be collected on use of devices in the bathtub, like infant bath seats. Such 
devices could give a false sense of security and a parent or caregiver might be more likely to leave the 
child alone in the bathtub [6,13,22]. Therefore, they should not be recommended by health care 
professionals to use as safety devices. In addition shared bathing can be addressed, where infants 
are not supervised by adults, but are bathed in the company of an older sibling. This may also be a 
risk factor with regard to drowning in the bathtub [21]. 

Furthermore, we recommend theory and evidence-based development of strategies to promote 
drowning prevention, effect-evaluation of such strategies and wide scale implementation. Future 
studies could also be extended with home safety observations in order to eliminate possible 
misclassification. Furthermore, analyses of fatal or nonfatal drowning could give more insight in 
the validity of parent responses regarding their supervision skills and behaviour. 

4. Conclusions 

Young children are in need of supervision to prevent them from drowning. Strategies for infant 
drowning prevention in bathtubs should target the following parents: those of older infants, who 
have more than one child, where the father is a non-Western migrant, who have low self-efficacy, 
response efficacy and perceived severity in relation to infant bath drowning, since these are 
important correlates of leaving a child unsupervised in the bathtub. 
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Abstract: This study examines demographic, cognitive and behavioral factors that 
predict pediatric dog-bite injury risk in rural China. A total of 1,537 children (grades 4–6) 
in rural regions of Anhui, Hebei and Zhejiang Provinces, China completed self-report 
questionnaires assessing beliefs about and behaviors with dogs. The results showed that 
almost 30% of children reported a history of dog bites. Children answered 56% of  
dog-safety knowledge items correctly. Regressions revealed both demographic and 
cognitive/behavioral factors predicted children’s risky interactions with dogs and dog-bite 
history. Boys behaved more riskily with dogs and were more frequently bitten. Older 
children reported greater risks with dogs and more bites. With demographics controlled, 
attitudes/beliefs of invulnerability, exposure frequency, and dog ownership predicted 
children’s self-reported risky practice with dogs. Attitudes/beliefs of invulnerability, 
dog exposure, and dog ownership predicted dog bites. In conclusion, both demographic 
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and cognitive/behavioral factors influenced rural Chinese children’s dog-bite injury 
risk. Theory-based, empirically-supported intervention programs might reduce dog-bite 
injuries in rural China. 

Keywords: dog bites; injury; safety; China; rural health 
 

1. Introduction 

Dog-bite injury is one of the most common unintentional injuries to children worldwide, both in 
developed [1–3] and developing countries [4–6]. Age, gender, and environmental exposure (e.g., 
dog ownership in the family) are among the most-cited risk factors for dog-bite injuries across 
cultures [7–9], with male children under the age of 14 years with dogs in the home the most common 
victims of dog-bite injuries globally [6,7,10,11]. In most cultures, rural children are at greater risk of 
animal-related injuries (including dog-bite injuries) than urban children due to the higher rates of 
dog ownership and exposure in rural areas [12,13]. 

Accurate data quantifying dog-bite injuries in China are lacking. Pilot epidemiology suggests 
animal bites are the third-leading cause of agricultural injuries among rural Chinese, with 
particularly high rates for rural children [13,14], but no published data focus specifically on  
dog-bite risk in China. Epidemiologists in Taiwan have found young children were among the most 
vulnerable populations for dog bites [8]. Researchers in Hong Kong reported similar results, with 
an average age of dog-bite victims of 11.82 years old [15]. Furthermore, when children experience 
dog bites, they are more likely to be seriously injured than adults, as indicated by findings in Hong 
Kong and elsewhere that dogs tend to attack the childrens’ head and neck while adults are injured 
more frequently on their arms and legs [11,12,15–17]. 

As in much of the world, the risk and significance of pediatric dog-bite injuries is likely greater 
in rural China than in urban cities for several reasons. First, as a country heavily dependent on 
agriculture, China has a rural population of over 800 million people, including about 150 million 
children under age 14 living in rural areas. Children in rural China suffer from the same 
developmental disadvantages that increase dog-bite vulnerability to children around the world. 
Compared with adults, children are physically and psychologically underdeveloped [18]. When 
they encounter dogs, children’s short stature, poor information processing capacity, poor judgment 
of risk, and immature executive functions endanger them [19]. This threat is substantiated by 
findings that children are more likely to be bitten by dogs than adults both in developed nations 
such as the US and in lower income countries like South Africa and Trinidad [4,7,9,20,21]. Second, 
there are large numbers of dogs in rural China, and thus high exposure opportunity. Unlike urban 
areas in China where dogs are primarily kept as pets and leashed out of the home [22], dogs are 
raised in rural China for protection and left to wander the streets unleashed. Protection is deemed 
important because many adults (especially men) leave rural villages to seek work in larger cities. Dogs 
are raised to protect the women, elderly and children who remain at home in the rural areas [23].  
These dogs escape fences and wander rural areas, posing threat [24,25]. Third, many dogs in rural 
China have rabies [26–28], a factor which substantially increases bite risks to human health and 
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also makes animals more likely to bite. From 1996 to 2006, China experienced a rabies incidence 
increase of about 2,000%, and the rate has remained stable since [26,27]. Almost all rabies cases in 
China are transmitted via dog bites [26]. 

The most commonly practiced measure to prevent dog bites globally is educational campaigns 
which impart knowledge concerning safe behavior with dogs via live or electronic programs. 
Empirical research on such campaigns reported mixed success in early evaluations, many of them 
finding improved knowledge but not safer behaviors [29]. An alternative approach is one that 
addresses not only an increase in safety knowledge but also considers two other relevant 
dimensions of cognition, attitudes and beliefs [30]. The Knowledge-Attitudes-Beliefs-Practices 
(KABP) strategy is recommended by public health specialists to reveal a more complete picture of 
risk factors underlying health behaviors [31–33], and provides valuable information for 
intervention designed to not only improve knowledge but also translate the knowledge to safer 
practice of the health behavior. 

This study used a culturally-sensitive KABP questionnaire to evaluate knowledge, attitudes, 
beliefs, and practices of dog safety among children in rural China. Beyond examining descriptive 
data concerning knowledge, attitudes, beliefs, practices, and self-reported bite history of the 
sample, we asked five questions: (1) Do children act more riskily with dogs as they grow older?  
(2) Do boys act more riskily with dogs than girls? (3) Do children who have more frequent contact 
with dogs, including current or previous ownership of dogs, act more riskily with dogs? (4) Do 
children with less knowledge about dog safety act more riskily with dogs? and (5) Do children with 
beliefs/attitudes of invulnerability from dog bites act more riskily with dogs? 

2. Methods 

2.1. Participants 

A total of 1,537 children (M = 11.26 years old, SD = 1.29) were recruited from the largest 
primary school in three rural towns: Baishan Town in Hefei City (Anhui Province, N = 441), 
Luanzhou Town in Tangshan City (Hebei Province, N = 569) and Hongtang Town in Ningbo City 
(Zhejiang Province, N = 527). All children in grades 4 (age range: 9–11 years old), 5 (age range: 
10–12 years old), and 6 (age range: 11–13 years old) in those schools were invited to participate. 
Each school had three classes in each grade, with class sizes ranging from 50 to 60 students per 
class. About 95% of children in each classroom participated. The sample was 55% male and 45% 
female. 96% of the sample self-reported Han ethnicity, with the remaining 4% identifying with one 
of several minority ethnic groups present in China. 

The study protocol was approved by IRB panels at both University of Alabama at Birmingham 
(USA) and Anhui Medical University (China). The protocol number from the IRB panel at 
University of Alabama at Birmingham is X120109007; Anhui Medical University does not provide 
protocol numbers, but the approval is dated 24 December 2011. Written informed consent was 
obtained from participating children and their parents/legal guardians, as well as from principals of 
participating schools. 
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2.2. Measures 

A Knowledge-Attitudes-Beliefs-Practice (KABP) Questionnaire on child-dog interactions was 
developed by the authors using the following six steps: (a) thorough review of scientific literature 
and internet (using structured search strategies) for appropriate content areas on child-dog 
interaction safety, (b) preparation of items in English by principal investigator (Shen), (c) expert 
review, face validity review, and editing of items by two senior members of research team, one of 
them native Chinese (Xiang) and the other familiar with Chinese culture (Schwebel), (d) translation 
and back-translation from English to Chinese by social scientists fluent in both languages (small 
differences in translation were resolved through discussion), (e) expert review, face validity review, 
and editing of items by senior researcher based in China and immersed in culture (Li), and (f) final 
review and approval by primary investigators (Shen, Schwebel, Xiang). 

The questionnaire included four scaled scores: knowledge, attitudes/beliefs, practice,  
and exposure risk, plus a single item concerning dog bite history. The knowledge scale consisted of 
23 questions concerning safe ways to engage with dogs. It was scored as percentile correct, ranging 
from 0 to 100, with higher scores indicating better mastery of safety knowledge. An example item 
is as follows: The Lees are going shopping in the grocery close to their home. They have a child 
the same age as you are. Their family also keeps a dog that is very friendly. Which of the following 
choices do you think the Lees should not make? (a) The Lees should leave their child at home and 
let the dog guard the child and the house; (b) The Lees should take their child with them and let the 
dog guard the house; (c) The Lees should take both the child and dog with them and lock the 
house; or (d) The Lees should let one parent stay at home with the child and dog, and let the other 
parent go shopping. 

The attitudes/beliefs scale consisted of 12 items answered on 5-point scales. The items 
addressed children’s attitudes and beliefs of invulnerability toward child-dog interactions. An 
average of responses to the 12 items was used for analysis (range = 1–5), with higher scores 
indicating riskier attitudes and beliefs and therefore greater levels of perceived invulnerability 
toward child-dog interactions. Example items are “I think a small scratch from dog bite does not 
need going to hospital.” and “I think the dog in my own family is less likely to bite people than the 
average dog.” 

The practice scale consisted of 8 items answered on 5-point scales (range = 1–5), with higher 
scores indicating higher frequency of self-reported risky behavior with dogs. Example items are 
“Pet a sleeping dog” and “Play with puppy dogs when their mother is present”. 

The exposure scale consisted of a single item, “How often do you usually interact with dogs?” 
Children chose the response that is closest to their situation on a 6-point scale ranging from 
“Never—I’ve never interacted with a dog” to “At least once a day”. Higher scores indicate more 
frequent contact with dogs. The dog bite history item assessed self-reported frequency of actual 
dog bites, which was dichotomized into lifetime history of no bites versus one or more bites. 

Psychometrics of relevant scales were strong. Cronbach’s alphas for the attitudes/beliefs and 
practice sections were 0.77 and 0.76, respectively. We did not compute Cronbach’s alpha for the 
knowledge section because different domains of safety knowledge on dogs may be theoretically 
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expected to be unrelated to each other. In addition to the other items, children completed brief 
items concerning their age, gender, and ethnicity. 

3. Results 

Table 1 shows descriptive statistics and intercorrelations between primary variables. 29.7% of 
children (n = 459) reported a history of being bit by a dog. The mean score for exposure frequency 
to dogs was 4.59 (SD = 1.59), indicating that children on average interacted with dogs several 
times a month. 64% of the sample indicated daily or weekly interactions with dogs. The mean 
score on dog safety knowledge was 55.5% (SD = 14.2%), indicating the children knew just over 
half the facts presented to them about how to behave safely with dogs. The mean score of 
attitudes/beliefs of invulnerability was 1.91 (SD = 0.58), suggesting on average the youth had 
moderately safe attitudes and beliefs about engagement with dogs (2.00 reflected “somewhat 
disagreeing” with conducting dangerous activities with dogs). The mean score for practice was 
1.63 (SD = 0.57), indicating the children behaved relatively safely with dogs in their daily life  
(1 represented “never” and 2 “occasionally” for conducting dangerous activities with dogs). 
Assumptions for the inferential statistical analyses were examined and no serious violations  
were found. 

Table 1. Descriptive statistics and correlation matrix of age, gender, exposure 
frequency of exposure, knowledge, attitudes/beliefs, practice and bite history. 

Variable Mean SD 1 2 3 4 5 6 7 
1. Age 
(Years) 

11.26 1.29 1.00       

2. Gender 
(0 = Female, 1 = Male) 

0.55 0.50 0.05 1.00      

3. Safety knowledge 
(% correct, 0–100 scale) 

55.53 14.17 −0.03 −0.07 ** 1.00     

4. Attitudes/beliefs 
(5-point scale, 1–5) 

1.91 0.58 0.18 ** 0.06 * −0.43 ** 1.00    

5. Risky practice  
(5-point scale, 1–5) 

1.63 0.57 0.18 ** 0.14 ** −0.23 ** 0.47 ** 1.00   

6. Exposure frequency 
(6-point scale, 1–6) 

4.59 1.59 0.12 ** 0.09 ** −0.06 * 0.21 ** 0.35 ** 1.00  

7. Bite history 
(0 = No, 1 = Yes) 

0.30 0.46 0.07 ** 0.10 ** −0.03 0.09 ** 0.12 ** 0.11 ** 1.00 

*p < 0.05; **p < 0.01. 

Gender comparisons revealed that boys (M = 4.72, SD = 1.51) had more frequent exposure to 
dogs than girls (M = 4.43, SD = 1.68), t (1, 390) = 3.50, p < 0.001. Boys (M = 54.64, SD = 14.47) also 
scored slightly lower on the knowledge scale than girls (M = 56.59, SD = 13.74), t (1, 504) = –2.70,  
p < 0.001. On attitudes/beliefs of invulnerability, boys (M = 1.94, SD = 0.60) scored higher (thus 
riskier) than girls (M = 1.87, SD = 0.55), t (1, 507) = 2.26, p < 0.05. Finally, boys (M = 1.70,  
SD = 0.59) reported higher (thus riskier) behavioral practices with dogs than girls (M = 1.54,  
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SD = 0.53), t (1, 508) = 5.49, p < 0.001. The gender differences were reflected also in self-reported 
bite history, with 34.0% of boys reporting having been bitten by dogs while only 24.8% of girls 
reported having bite history, χ2 (1) = 15.33, p < 0.001. Children’s age was significantly correlated 
with greater exposure to dogs (r = 0.12, p < 0.001), riskier attitudes/beliefs of invulnerability  
(r = 0.18, p < 0.001), riskier behaviors with dogs (r = 0.18, p < 0.001), and history of dog-bites  
(r = 0.07, p < 0.01), but not with safety knowledge. 

Relations between knowledge, attitudes/beliefs, practice, and bite history were considered next 
(see Table 1). Children with more safety knowledge tended to hold fewer attitudes/beliefs of 
invulnerability toward child-dog interactions (r = −0.43, p < 0.001), and also reported safer 
behavior in their daily interaction with dogs (r = −0.23, p < 0.001). As expected, the 
attitudes/beliefs score was positively correlated with the risky practice score (r = 0.47, p < 0.001). 
Bite history was significantly correlated with attitudes/beliefs of invulnerability (r = 0.09, p < 0.001) 
and risky practice (r = 0.12, p < 0.001) but not safety knowledge (r = −0.03). 

Among the 1528 children (99.4% of sample) who responded validly concerning dog ownership,  
578 (37.8%) reported they currently owned a dog at home, 657 children (43.0%) reported that they 
once owned a dog but did not have one now, and 293 children (19.2%) reported no history of 
owning a dog at home. There were no gender or age differences. 

One-way analysis of variance (ANOVA) compared the three dog-ownership groups on exposure 
frequency to dogs, safety knowledge, attitudes/beliefs of invulnerability, risky practice with dogs, 
and dog bite history (see Table 2). There were no significant differences among the three groups in 
safety knowledge. On attitudes/beliefs of invulnerability, children who had never owned a dog at 
home (M = 1.80, SD = 0.51) perceived less vulnerability than both children who owned a dog 
before but not now (M = 1.94, SD = 0.56) and children who owned a dog currently (M = 1.92,  
SD = 0.63), F (2, 1,498) = 6.19, p < 0.01. No significant differences were found between the latter 
two groups in post-hoc tests. Similar results were found concerning children’s self-reported risky 
practice with dogs, with children who had no history of owning a dog at home reporting safer 
behavior with dogs (M = 1.39, SD = 0.42) than children who previously owned a dog but not now  
(M = 1.67, SD = 0.54) and children who currently owned a dog at home (M = 1.70, SD = 0.61),  
F (2, 1,498) = 34.23, p < 0.01. On exposure frequency, children who currently owned a dog at 
home had the highest exposure frequency (M = 5.15, SD = 1.34), followed by children who 
previously owned a dog at home but not now (M = 4.57, SD = 1.49) and children who had never 
owned a dog (M = 3.52, SD = 1.73), F (2, 1,506) = 114.75, p < 0.001. 

The final step of analysis was construction of two-step multivariate regression models to 
evaluate whether exposure frequency, dog-ownership, knowledge and attitudes/beliefs predicted 
risky practice and/or history of bites, after controlling for demographic factors. Dog ownership was 
dummy-coded with no history of dog ownership as the referent. 

In the models predicting self-reported risky practice with dogs (see Table 3), gender and age 
were entered first as independent variables and accounted for 5% of the variance in children’s  
self-reported risky behavior practice with dogs, R2 = 0.05, F (2, 1,467)= 40.18, p < 0.001. As 
children grew older, they behaved more riskily with dogs. Boys also behaved more riskily with 
dogs than girls. The second regression model predicting risky practice with dogs evaluated whether 
exposure frequency, dog-ownership, safety knowledge, and attitudes/beliefs of invulnerability 
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predicted risky behavior after controlling for demographic factors. Exposure frequency (t = 9.75,  
p < 0.001), owning a dog now (t = 3.33, p < 0.001), owning a dog before but not now (t = 3.69,  
p < 0.001), and attitudes/beliefs (t = 15.19, p < 0.001) but not knowledge (t = −1.28), accounting 
for a significant proportion of the variance, R2 change = 0.26, F (5, 1,462) = 111.27, p < 0.001. 
Thus, children acted more riskily with dogs if they had more frequent exposure to dogs, if they had 
owned a dog before or currently, and if they held riskier attitudes/beliefs of invulnerability toward 
dogs. They did not act more riskily with dogs if they had less knowledge about dog safety. 

Table 2. Comparison of exposure frequency, bite history and KABP among different  
dog-ownership groups. 

 
Never own a dog 
(n = 293, 19.2%) 

Previously own a 
dog (n = 657, 43.0%) 

Currently own a dog 
(n = 578, 37.8%) 

F η2 

Safety knowledge  
(% correct, 0–100 scale) 

56.94 (13.53) 55.38 (14.05) 54.98 (14.62) 1.92 0.00 

Attitudes/beliefs  
(5-point scale, 1–5) 

1.80 (0.51) a,b 1.94 (0.56) a 1.92 (0.63) b 6.19 ** 0.01 

Risky practice  
(5-point scale, 1–5) 

1.39 (0.42) c,d 1.67 (0.54) c 1.70 (0.61) d 34.23 ** 0.04 

Exposure frequency  
(6-point scale, 1–6) 

3.52 (1.73) e 4.57 (1.49) e 5.15 (1.34) e 114.75 ** 0.13 

Bite history 1  
(0 = No, 1 = Yes) 

4.30% f,g 13.90% f 11.60% g 10.47 ** 0.08 

** p < 0.01. 1 χ2 and Cramer’s V reported for the categorical Bite History variable. a p = 0.002; b p = 
0.008; c p = 0.000; d p = 0.000; e p = 0.000; f p = 0.001; g p = 0.009. Post-hocs a–e were conducted using 
Bonferroni test; f and g were conducted using chi-square test. 

Table 3. Hierarchical linear regression analysis predicting children’s risky practice with dogs. 

Variable 
Model 1 Model 2 

B SE B β B SE B β 
Age (Years) 0.08 0.01 0.18 ** 0.04 0.01 0.08 ** 
Gender (0 = Female, 1 = Male) −0.15 0.03 0.13 ** −0.10 0.03 0.09 ** 
Dog ownership  

(No dog ownership history: referent)  
Owning a dog now - - - 0.12 0.04 0.11 ** 
Owning a dog before but not now - - - 0.13 0.04 0.11 ** 

Safety knowledge (% correct, 0–100 scale) - - - −0.00 0.00 −0.03 
Attitudes/beliefs (5-point scale, 1–5) - - - 0.37 0.02 0.38 ** 
Exposure frequency (6-point scale, 1–6) - - - 0.08 0.01 0.27 ** 
R2 change 0.05 0.26 
df1/df2 for R2 change 2/1,467 5/1,462 
F for R2 change 40.18 ** 111.27 ** 

** p < 0.01. 

In models predicting dog bite history (see Table 4), the same predictors were entered into a 
logistic regression. Gender and age were entered in the first model as demographic predictors and 
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were found to contribute significantly to the prediction of children’s dog-bite history, χ2 (2) = 21.51, 
p < 0.001. Boys were 1.56 times more likely to be bitten by dogs than girls (OR = 1.56,  
95%CI = 1.24–1.96). A one-year increase in age was associated with 1.12 times more likely risk 
for bites (OR = 1.12, 95%CI = 1.02–1.22). Knowledge, attitudes/beliefs, exposure frequency and 
dog-ownership were entered along with age and gender in the second logistic regression model 
predicting dog-bite history. The full model significantly reduced the −2 Log Likelihood of the first 
model by 22.10, χ2 (5) = 22.10, p < 0.001. With all predictors included, gender (OR = 1.50,  
95%CI = 1.19–1.89) was still a significant predictor but age was not. Also significant predictors 
were higher attitudes/beliefs of invulnerability (OR = 1.26, 95%CI = 1.01–1.57), more frequent 
exposure to dogs (OR= 1.11, 95%CI = 1.02–1.20), and previously owning a dog (OR= 1.45, 
95%CI = 1.03–2.05). Thus, male gender, attitudes/beliefs of invulnerability, more frequent 
exposure to dogs, and previous but not current ownership of a dog were associated with history of a 
dog bite. Knowledge about dog safety and current dog ownership was not. 

Table 4. Hierarchical logistic regression analysis predicting children’s dog-bite history. 

Variable 
Model 1 Model 2 

OR 95%CI OR 95%CI 
Age (Years) 1.12 * 1.02–1.22 1.08 0.98–1.89 
Gender (0 = Female, 1 = Male) 1.56 ** 1.24–1.96 1.50 ** 1.19–1.89 
Dog ownership  
(No dog ownership history: referent)  
Owning a dog now - - 1.28 0.89–1.84 
Owning a dog before but not now - - 1.45 * 1.03–2.05 

Safety knowledge (% correct, 0–100 scale) - - 1.00 0.99–1.01 
Attitudes/beliefs (5-point scale, 1–5) - - 1.26 * 1.01–1.57 
Exposure frequency (6-point scale, 1–6) - - 1.11 * 1.02–1.20 

* p < 0.05, ** p < 0.01. 

4. Discussion 

4.1. Risk Factors for Pediatric Dog-Bite Injuries in Rural China 

Consistent with findings from other countries [7,8,11,12,34], gender and age were significant 
risk factors for pediatric dog-bite injuries in rural China. Boys reported taking greater risks in 
interacting with dogs and higher rates of bite injury than girls. As children grew older and 
approached adolescence, they tended to report riskier attitudes, beliefs about invulnerability to risk 
with dogs, and self-reported riskier behaviors with dogs, despite the fact that they had similar levels 
of safety knowledge as the younger counterparts. These children also reported more bites in their 
history. These findings are particularly concerning since older children may have greater 
independence in deciding how to act when unsupervised around dogs. 

Cognitive/behavioral factors influenced children’s self-reported risky behaviors with dogs. After 
controlling for age and gender, greater exposure to dogs and perceptions of greater invulnerability 
to bites were associated with riskier child-dog interactions. We cannot infer causality from this 
cross-sectional dataset, but one possible explanation is that children with a higher familiarity with 
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dogs perceive dogs as less dangerous and less likely to bite them, and therefore take greater risks 
with dogs. This hypothesis is supported by findings from college students in the United States [35]. 

Cognitive/behavioral factors also influenced children’s self-reported history of dog bites.  
After controlling for age and gender, holding more attitudes/beliefs of invulnerability, having 
previous experience owning a dog and having more frequent exposure to dogs contributed to 
children’s self-reported dog bite history. Therefore, it appears that children who held more 
attitudes/beliefs of invulnerability, and who had experience raising a dog and higher exposure 
frequency to dogs not only engaged in dangerous interactions with dogs but also were more likely 
to have experienced dog bites. The significant correlation between dog bite history and risky 
practice (r = 0.12, p < 0.01) also supported this conclusion. Current ownership of dogs was not 
associated with history of dog bites even though previous dog ownership was. It may be that some 
families whose dogs bite children kill or remove the dog from the home. 

4.2. Implications for Intervention Development 

Several programs aiming to prevent dog-bite injuries among children have been developed and 
tested globally. Some focus on individual (e.g., child or parent) change and others focus on 
environmental change. At the individual level, the most promising programs incorporate behavioral 
strategies to improve children’s knowledge and behavior, either in classroom environments or via 
computer software [36–41]. In general, these programs are effective at helping children learn more 
about dog safety but show limited evidence of creating behavior change [36,40]. 

Other programs focus on environmental changes. With collaborative effort from entire 
communities, these is some evidence that dog bite incidence can be reduced [42]. Both behavioral 
and community-based environment change strategies may be effective to reduce risk in rural China. 

Of course, any interventions in rural China will need to be sensitive to local cultural and 
contextual issues. On average, children in this study answered only 56% of safety knowledge 
questions correctly, suggesting pre-teens in rural China have poor knowledge about how to interact 
safely with dogs, even though stray dogs routinely wander the streets in their communities. 
Improving children’s knowledge could be one important intervention strategy that ultimately leads 
to safer behavior and a reduction of pediatric dog bites in rural China. The correlations between 
knowledge and both attitudes/beliefs and practice support the reasoning that improved knowledge 
might result in healthier attitudes and beliefs and ultimately in safer practice. 

The fact that rural Chinese children with perceived invulnerability to risk reported riskier 
behavior with dogs and higher rates of bite injuries could also lead to other intervention strategies, 
including behavioral strategies to increase perceived vulnerability and to change peer norms. Taken 
together, public health interventions targeting knowledge, attitudes, beliefs, and behavioral change 
might all be instituted with awareness of the local culture. The Chinese education system supports 
classroom-based education on both knowledge and attitudes/behavioral skills [43], and intervention 
programs should be consistent with cultural practices concerning health education. 
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4.3. Limitations and Future Directions 

One limitation of this study is that the data were self-reported. Although anonymous, it is 
possible that children, and perhaps especially older boys, felt proud to showcase their “brave” but 
risky interactions with dogs, especially given the fact that data were collected in a classroom 
setting with peers and teachers nearby. Self-reporting was also unable to detect the difference 
between children’s perceived “dog bite” and a clinically diagnosed dog bite. It also is possible that 
children’s recall of bite injuries and actual practice with dogs was biased or incorrect. Another 
limitation is the relatively narrow age range of our sample, with all children recruited from grades 4 
to 6. It is possible that the age range was insufficient to detect developmental trends in knowledge, 
attitudes and/or behaviors with dogs in rural China that occur in younger or older children. Finally, 
we did not assess for history of exposure to rabies. It may be that children exposed to rabies react 
differently to dog bites versus those exposed to bites from dogs known to be non-rabid. 

Future research might take several directions. Behavioral measures (e.g., naturalistic observation 
of children’s daily interactions with dogs) would be valuable, as would review of medical records 
to obtain more accurate bite injury history data to compare with children’s self-reported dog bites. 
Replication of this study with children across a larger age range, or in other regions (both rural and 
urban) of China, and with children from other low- and middle-income nations would also be valuable. 

5. Conclusions 

This study investigated dog-bite risk among children in grades 4–6 in rural China. Our results 
suggest that male gender, older age, frequent exposure to dogs, previous ownership of dogs, and 
attitudes/beliefs of invulnerability are factors that place children at increased risk of dog-bite 
injuries in rural China. More specifically, boys were more frequently exposed to dogs than girls. 
They also possessed less safety knowledge but riskier attitudes, beliefs of invulnerability, and more 
dangerous self-reported practices with dogs than girls. As children grew older, they reported 
greater exposure to dogs, but they also held riskier attitudes/beliefs and reported more risky 
behavior practices with dogs. Furthermore, children with riskier attitudes, beliefs of invulnerability, 
and those who were more frequently exposed to dogs and who previously owned a dog tended to 
report taking more risks with dogs and to be bitten by dogs more often. 
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Abstract: Background: Most childhood unintentional injuries occur in the home; 
however, very little home injury prevention information is tailored to developing 
countries. Utilizing our previously developed information dissemination tools and a 
hazard assessment checklist tailored to a low-income neighborhood in Pakistan, we 
pilot tested and compared the effectiveness of two dissemination tools. Methods:  
Two low-income neighborhoods were mapped, identifying families with a child aged 
between 12 and 59 months. In June and July 2010, all enrolled households underwent a 
home hazard assessment at the same time hazard reduction education was being given 
using an in-home tutorial or a pamphlet. A follow up assessment was conducted  
4–5 months later. Results: 503 households were enrolled; 256 received a tutorial and 
247 a pamphlet. The two groups differed significantly (p < 0.01) in level of maternal 
education and relationship of the child to the primary caregiver. However, when 
controlling for these variables, those receiving an in-home tutorial had a higher odds of 
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hazard reduction than the pamphlet group for uncovered vats of water (OR 2.14, 95% CI: 
1.28, 3.58), an open fire within reach of the child (OR 3.55, 95% CI: 1.80, 7.00), and 
inappropriately labeled cooking fuel containers (OR 1.86, 95% CI: 1.07, 3.25). 
Conclusions: This pilot project demonstrates the potential utility of using home-visit 
tutorials to decrease home hazards in a low-income neighborhood in Pakistan. A  
longer-term randomized study is needed to assess actual effectiveness of the use of 
allied health workers for home-based injury education and whether this results in 
decreased home injuries. 

Keywords: unintentional injuries; home injuries; children; accidents; trauma; home 
visits; Pakistan 

 

1. Background 

Unintentional injuries are major causes of mortality and morbidity among children, resulting in 
over 875,000 deaths annually in children <18 years of age annually around the World [1]. For 
young children between 1 and 5 years of age, not only are unintentional injuries the leading cause 
of death, but they are also responsible for millions of non-fatal injuries, often leaving children with 
lifelong disabilities [2]. Because of the long periods of time that children spend in the home, in 
combination with the variety of potential hazards that are present in the household environment, a 
substantial proportion of childhood unintentional injuries occur in this setting [3–5]. As has been shown 
in several studies mostly focused in high-income countries (HIC), a substantial number of childhood 
unintentional injuries can be prevented through modifications to the home environment [6–8]. 

A variety of methods for promoting home injury prevention to caretakers of young children 
have been proven effective in HICs. For example, a number of recent studies offer strong evidence 
that home visits by community health workers or similar allied health professionals can reduce 
childhood injuries in HICs [9–15]. In addition, healthcare practitioners in most HICs have an 
abundance of pre-designed pamphlets and information sheets regarding methods for  
“safety-proofing” a home for young children [16,17]. However, few such resources for improving 
home safety have been tailored to a low and middle income country (LMIC) setting, and there is 
limited information regarding the best methods and tools for dissemination of home safety 
information in LMICs. This lack of research regarding the most effective method for dissemination 
of home injury risk and potential prevention information in LMICs has resulted in limited ways for 
health professionals to share knowledge with parents [2]. 

Pakistan is a low-income country with a population of over 176 million [18]. Studies in Pakistan 
have shown that the unintentional injury burden is substantial in young children, and that the 
majority of those occur in the home [3,19–22]. A recent randomized trial in which injury reduction 
counseling was provided in a home visit following a child being discharged from an emergency 
department showed a significant reduction in the presence of both fall and choking hazards [23]. 
To our knowledge, no similar studies have been done in this setting focusing on unintentional 
injury hazards beyond choking and falls. 
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This study was motivated by the need for additional evidence-based approaches for the 
dissemination of home injury prevention information in order to reduce childhood injury risk in 
LMIC. The study design and initial assessment of the prevalence of existing household risk for 
childhood injury in the chosen neighborhoods have been previously described [24]. This study 
describes the results of a pilot study comparing the difference in prevalence of home injury risks before 
and after the dissemination of two different hazard reduction tools: an educational pamphlet and an 
in-home tutorial. 

2. Methods 

2.1. Tool Development 

Details of the development of the home hazard assessment checklist as well as two different 
tools containing information on identifying and correcting common home hazards that can result in 
unintentional injuries in young children (an educational pamphlet and an in-home tutorial) have 
been previously described [24]. Briefly, the home hazard assessment checklist included a detailed 
assessment of the presence of home injury hazards divided by room or living area as viewed by a 
trained data collector. Basic information highlighting common home injury hazards that were 
specific and relevant to this population, as well as low-cost easily implemented methods for 
reducing or eliminating those hazards was drafted; both the educational pamphlet and the in-home 
tutorial contained the same information. The educational pamphlet was designed such that the 
information was presented in a format not requiring the presence of a health practitioner for 
understanding or use. In contrast, the in-home tutorial was an interactive tool that allowed a trained 
data collector to provide home injury risk information and prevention ideas while walking through 
the house with the child’s caregiver. All tools were translated into Urdu, the local language 
commonly spoken in Karachi. 

2.2. Study Design 

Two neighborhoods were identified within a low-income government housing community in 
Karachi, Pakistan. This community was selected on the basis of a lower middle-income status of 
residents, homes with permanent structures, relatively high literacy level of residents, and ease of 
access from the local research institution. The neighborhoods were approximately ¼ mile apart, 
separated by several large and busy streets; previous observations by AKU staff suggest very little 
mixing between the two populations. One neighborhood was arbitrarily chosen as the “educational 
pamphlet group” and the other as the “in-home tutorial group”. The two neighborhoods were 
mapped, and then enrollment screening took place. The sample size for projected enrollment was 
calculated based on hazard prevalence shown by previous studies in Pakistan [19,23], an 
anticipated 10% difference in the in-home tutorial vs. educational pamphlet groups following the 
intervention, 90% power, 5% significance, 15% consent decline, and 10% loss to follow up. 

Eligibility criteria for enrollment into the study included: presence of at least one child between 
the ages of 12 and 59 months, a caregiver who was able to read in Urdu, and a current plan to live 
in the same house for at least another three months. Eligibility was confirmed at the beginning of 
the interaction. Following confirmation of eligibility and obtaining of written informed consent, 
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households were enrolled. If a household had more than one child between 12–59 months of age, 
the caregiver was asked to select one as the index child. 

Three data collectors (DCs) were trained in the use of the home hazard assessment checklist as 
well as how to share the information contained in the educational pamphlet and in-home tutorial. 
For the educational pamphlet households, the DCs conducted the home hazard assessment, 
presented the pamphlet, and encouraged the caregiver to read it and share it with others involved in 
the care of the child. For the in-home tutorial households, the DCs conducted the home hazard 
assessment and then utilized the tutorial guide with the respondent by going room to room pointing 
out potential hazards and sharing ideas on how they might be corrected. 

A follow up assessment using the identical tool as the initial hazard assessment was done  
4–5 months following the intervention was done by the same DCs. At that time, the in-home 
tutorial households were also given an educational pamphlet to keep with them for future 
reference; the educational pamphlet households were not given an in-home tutorial at that time. 

The interventions were conducted in June-July 2010, and the follow up assessments were done 
in November 2010. Approval for the study was obtained from the Ethical Review Committee of the 
Aga Khan University (Pakistan) and the Institutional Review Board of Johns Hopkins Bloomberg 
School of Public Health (USA). 

2.3. Statistical Analysis 

All data was entered into an EpiData database. Data analysis was done using Stata Version 10 
(Statacorps LP, College Station, TX, USA). Demographic variables as well as the presence of 
hazards were compared between groups using the Student’s t-Test for continuous variables and the 
Fisher’s Exact Chi-Squared for dichotomous variables. Logistic regression analysis utilizing data 
from those households for which both pre and post information was available was used to assess 
the odds of change in hazard presence while controlling for several demographic variables 
including those that were statistically significantly different between the two groups. 

3. Results 

A total of 503 households were enrolled in the study; 256 were assigned to receive an in-home 
tutorial while 247 received an educational pamphlet (Figure 1). The demographic profiles of the two 
groups are shown in detail in Table 1. Overall, the mean age of the index children was 34.8 months 
(range 12 to 59 months), with a relatively equal number of males (50.7%) and females (49.3%). 
The respondents were nearly all female (98.8%) and occupied as housewives (93.0%). Roughly 
half of the respondents (53.3%) were in the 20–29 year age group. Importantly and unexpectedly, 
the two groups differed significantly in two demographic characteristics; the educational pamphlet 
group had higher levels of maternal education (p < 0.01) and a higher proportion of index children 
having the mother as the primary caregiver (p < 0.01). The basic injury history and risk factor 
characteristics of this cohort have been reported elsewhere (submitted for publication by the authors). 

Table 2 outlines a comparison of the types of injury hazards present both before and after the 
interventions for both groups. Notably, there were significant differences between the two groups 
in the prevalence of several pre-intervention hazards; this is likely influenced by the demographic 
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differences between the two groups. In both the in-home tutorial group as well as the educational 
pamphlet group, there was a statistically significant (p < 0.01) decrease in the following injury 
hazards after the intervention: falls (walker present), drowning (open buckets and vats/pools of 
water), burns (water heater, matches and stove within reach of the child), poisonings (cleaning 
supplies and shampoos accessible to the child), and lacerations (knives and breakable objects 
within reach of the child). Additionally, the in-home tutorial group had a decrease in the prevalence 
of medicines within reach of the child (p < 0.01) and open fire within reach of the child (p = 0.03). 
For reasons that are not clear, a few hazards increased in prevalence in the educational pamphlet 
group after the intervention as compared with before; there were a higher proportion of irons within 
reach of the child (p = 0.04) and open fires within reach of the child (p = 0.04). 

Figure 1. Flow chart of study household enrollment. 

 
Table 1. Demographic characteristics of enrollees by group. 
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Consented  
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Characteristics 
In-Home Tutorial Group; 

N = 256 (%) 
Educational Pamphlet Group; 

N = 247 (%) 
Comparison 

(p value) 
Respondent Characteristics 
Gender    

Female 254 (99.2) 243 (98.4) 
p = 0.39 

Male 2 (0.8) 4 (1.6) 
Age Group    

<20 years 6 (2.3) 8 (3.2) 

p = 0.12 
20–29 years 124 (48.4) 144 (58.3) 
30–39 years 95 (37.1) 78 (31.6) 
40–49 years 19 (7.4) 11 (4.5) 
50+ years 12 (4.7) 6 (2.4) 

Education Level    
<Grade 9 104 (40.6) 59 (23.9) 

p < 0.01 
≥Grade 9 152 (59.4) 188 (76.1) 

Occupation of Mother    
Housewife 235 (91.8) 233 (94.3) 

p = 0.53 
Other 21 (8.2) 14 (5.7) 

Child Characteristics    
Mean Age (months) 34.3 35.2 p = 0.42 
Gender    

Male 131 (51.2) 124 (50.2) 
p = 0.83 

Female 125 (48.8) 123 (49.8) 
Child’s Primary Caregiver    

Mother 218 (85.2) 233 (94.3) 
p < 0.01 Father 9 (3.5) 2 (0.8) 

Other 29 (11.3) 12 (4.9) 

When directly comparing the two interventions, the homes that received an educational 
pamphlet had a lower prevalence of several hazards than those homes that received an in-home 
tutorial, including the presence of open buckets of water (p = 0.02), a stove within reach of a child 
(p < 0.01), matches within reach of a child (p < 0.01), inappropriate labeled cooking fluid 
containers (p < 0.01), cleaning supplies within reach of a child (p < 0.01), and knives within reach 
of a child (p < 0.01) (Table 2). Conversely, the in-home tutorial group had a slightly lower 
prevalence of accessible rooftops without railings, iron within reach of the child, medicines within 
reach of a child, and breakable objects accessible to the child; however, these differences were not 
statistically significant. Of note, many of these differences were present between the two groups 
prior to the implementation of the intervention. 
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In order to address the intervention results in light of the significant demographic differences 
between the two groups, we calculated the odds of a household having changed from the presence 
of a hazard in the pre-intervention assessment to lack of that hazard in the post-intervention 
assessment, while controlling for various demographic variables including level of maternal 
education and relationship of primary caregiver. The educational pamphlet group served as the 
reference group (Table 3). Results demonstrated that the households in the in-home tutorial group 
had a higher odds of no longer having an open vat of water (OR 2.14, 95% CI: 1.28, 3.58), an open 
fire within reach of a child (OR 3.55, 95% CI: 1.80, 7.00), an iron within reach of a child (OR 1.95, 
95% CI: 1.21, 3.12), inappropriately labeled cooking fluid containers (OR 1.86, 95% CI: 1.07, 
3.25), and shampoos/soaps within reach of the child (OR 1.78, 95% CI: 1.12, 2.82). Alternately, 
the educational pamphlet group had trend of improvement of having overloaded outlets (OR 0.75, 
95% CI: 0.43, 1.30), frayed/loose cords within reach of a child (OR 0.84, 95% CI: 0.48, 1.47), and 
cleaning supplies within reach of a child (OR 0.86, 95% CI: 0.54, 1.37); however none of these 
were statistically significant. 

Table 3. Odds of change from presence to lack of specific hazards in the in-home 
tutorial group as opposed to the educational pamphlet group. 

Hazard Description Odds Ratio (OR) * 95% CI 
Falls 

Walker present/used 1.48 0.84, 2.62 
Accessible rooftop without railing 1.04 0.61, 1.79 

Drowning 
Open bucket of water 1.27 0.83, 1.95 
Uncovered vat/pool of water 2.14 1.28, 3.58 

Burns 
Water heater within reach 1.20 0.76, 1.88 
Stove within reach 1.09 0.72, 1.67 
Matches within reach 1.07 0.69, 1.66 
Open fire within reach 3.55 1.80, 7.00 
Iron within reach 1.95 1.21, 3.12 
Overloaded outlets 0.75 0.43, 1.30 
Frayed/loose cords within reach 0.84 0.48, 1.47 

Poisoning 
Cooking fluids labeled inappropriately 1.86 1.07, 3.25 
Cleaning supplies within reach 0.86 0.54, 1.37 
Medicines within reach 1.45 0.82, 2.55 
Shampoos/soaps within reach 1.78 1.12, 2.82 

Cuts 
Breakable objects within reach 1.52 0.96, 2.41 
Knives within reach 1.11 0.71, 1.72 
Fan/sharp objects within reach 1.17 0.73, 1.89 

* Variables being controlled for in the Multivariate Logistical Regression model: level of maternal 
education, relationship of primary caregiver, child’s gender, child’s age, and respondent age. 
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4. Discussion 

Our study showed an overall significant decrease in 13 out of 18 potential hazards for all major 
types of unintentional injuries following the conduct of a home hazard assessment and provision of 
prevention information, either in the form of an educational pamphlet that the caregiver(s) could 
read on their own or an in-home tutorial done jointly with a caregiver and a study data collector. 
Whether the changes were due to new information gained by the caregivers or simply the pointing 
out of safety hazards during the conduct of the hazard assessment is unclear; either way, in the 
immediate 4–5 months following this intervention, there were fewer childhood hazards present in 
these low-income housing communities in Karachi, Pakistan. Our findings are similar to what other 
studies and meta-analyses have found following home visits in other settings [10,12–15] in that 
home visits and information dissemination can result in behavior change regarding presence of 
injury hazards in the home. 

The analysis of the odds of a positive change in hazard presence (that is, going from presence of 
a hazard in the initial assessment to lack of that hazard present in the follow up assessment) 
allowed a direct comparison of the two interventions while controlling for the various demographic 
variables including those that differed significantly between the two groups. This analysis showed 
that the odds of change were statistically significantly higher for many hazards in the in-home 
tutorial group versus the educational pamphlet group. In contrast, the hazards which had a higher 
odds of change in the educational pamphlet group did not reach statistical significance. Therefore, 
our study suggests that the use of an in-home tutorial may be a more effective method for the 
dissemination of childhood hazard prevention methods. This could be because of the added benefit 
of having someone point out hazards and talk through possible reduction strategies with caregivers 
as opposed to simply handing a caregiver a pamphlet. However, further comparison studies will be 
needed in order to establish the optimum strategies for injury prevention information dissemination 
in LMIC settings. 

Although we employed general data collectors for the implementation of the intervention, health 
workers (HWs) already involved in delivering health information to communities could easily be 
trained to implement these interventions. Given the widespread use of health workers in several 
health-related areas (including infectious and chronic diseases) in many countries [25–28], this 
study suggests a tremendous potential for the impact of using trained HWs for the dissemination of 
injury prevention information in LMIC settings. Incorporating injury prevention into the topic areas 
covered by community health workers has been suggested in a few contexts previously [29,30]. 

Our study had several limitations. First, enrollees were not randomized to an intervention, which 
likely contributed to the significant differences between the two neighborhoods. Ideally, a follow 
up trial should be considerably larger in which several communities or neighborhoods could be  
cluster-randomized to receiving each of these interventions. Second, the two groups differed 
significantly in level of respondent education and the relationship of the primary caregiver to the 
child. Therefore, it might have been predicted that the educational pamphlet group had a lower 
prevalence of most home hazards prior to any intervention. However, it is important to note that 
hazard improvement after versus before the intervention occurred in both groups. Third, we 
assessed only changes in presence of hazards, but did not demonstrate a difference in incidence of 
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unintentional injuries. We are in the process of conducting a longer-term follow up (15–18 months 
following the initial intervention) in which we will assess both ongoing presence of hazards as well 
as recent unintentional injury history in the index children. Fourth, we utilized the same individuals 
(DCs) to do the hazard assessments as well as implement the interventions. While this facilitated 
building up a necessary rapport with the families, it did introduce a potential bias in the hazard 
assessments if the DCs had pre-conceived notions about the benefits of one intervention strategy 
versus the other. Future studies should consider utilizing different people for hazard assessment 
conductors versus interventionalists. Finally, there was a 10–15% loss to follow up between the 
initial and follow-up assessments. While this was accounted for in our sample size calculations, 
every effort should be made to minimize this gap in future studies. 

5. Conclusions 

Our study supports the findings from many studies from HICs and a few studies in LMICs that 
have demonstrated a significant change in knowledge and presence of injury hazards following 
dissemination of targeted childhood injury prevention information [10,12–15]. In this pilot study, it 
appeared that in-home tutorials are the most effective method for information dissemination, 
although the use of an educational pamphlet also showed positive impact. There are of course other 
considerations (resource needs, literacy requirements, etc.) that should be taken into account when 
choosing to use an in-home tutorial or an educational pamphlet in other areas within Pakistan or in 
other LMIC settings. Future studies in LMIC settings should focus on assessment of both of these 
types of tools, and also explore the use of educational pamphlets by healthcare providers as is 
commonly done in HICs. A larger randomized trial could be helpful in comparing these two 
information dissemination methods; future trials should address the limitations encountered in this 
study as well as conduct pre-trial assessments of the target populations to assess characteristics 
such as literacy level. 

The development of effective home hazard reduction educational materials could have 
significant impact on the burden of home injuries in children particularly in lower-income countries 
such as Pakistan. These advances would heed the call by the World Health Organization for more 
targeted interventions to address the global burden of child injuries. 
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Abstract: Estimating the benefits of preventing child maltreatment (CM) is essential 
for policy makers to determine whether there are significant returns on investment from 
interventions to prevent CM. The aim of this study was to estimate the benefits of 
preventing CM deaths in an Ecuadorian population, and to compare the results to a 
similar study in a US population. The study used the contingent valuation method to 
elicit respondents’ willingness to pay (WTP) for a 1 in 100,000 reduction in the risk of 
CM mortality. After adjusting for differences in purchasing power, the WTP to prevent 
the CM mortality risk reduction in the Ecuador population was $237 and the WTP for 
the same risk reduction in the US population was $175. In the pooled analysis, WTP for 
a reduction in CM mortality was significantly impacted by country (p = 0.03), history 
of CM (p = 0.007), payment mechanism (p < 0.001), confidence in response (p = 0.014), 
and appropriateness of the payment mechanism (p < 0.001). These findings suggest that 
estimating benefits from one culture may not be transferable to another, and that low- 
and middle-income countries, such as Ecuador, may be better served by developing 
their own benefits estimates for use in future benefit-cost analyses of interventions 
designed to prevent CM. 

Keywords: child maltreatment (CM); economic evaluation; willingness-to-pay (WTP); 
benefit-cost analysis (BCA); contingent valuation (CV) surveys 

 



113 

 

1. Introduction 

Economic evaluation methods, such as benefit-cost analysis (BCA), are increasingly being used 
to show returns on investment of violence prevention interventions. BCA includes a comparison of 
an intervention’s costs to an intervention’s benefits measured in monetary units. The challenge, 
however, in using BCA is trying to put a monetary value on the benefits of these interventions, 
such as preventing child maltreatment (CM) morbidity or mortality [1,2]. While the field has made 
considerable progress in estimating the value of preventing CM events from a human capital 
perspective (e.g., valuing medical costs and productivity losses averted) [2–6], these estimates are 
invariably an underestimate of the true benefit of preventing a case of CM because long-term 
effects are hard to quantify, impacts on quality of life are not included, and it fails to capture any 
intangible benefits that may be at least as important to taxpayers [6,7]. 

Another methodology to value the benefits of preventing violent outcomes for use in a BCA is 
the contingent valuation (CV) method. The CV methodology relies on surveys to elicit the 
subjective value that individuals place on public goods that are not traded in the marketplace, such 
as clean air or clean water, or for a violence-free society in our example [8]. The logic of the CV 
method is that respondents are asked to think about the public good as if it could be purchased in 
the marketplace (that is, contingent upon an actual market), and then they are asked how much they 
would be willing to pay for it. As such, respondents’ willingness-to-pay (WTP) amount is a 
reflection of the value they place on the public good, that can thus be used as the benefits measure 
in a BCA. For example, Ludwig and Cook [9,10], in a CV study of respondents being asked to 
value the prevention of violence caused by firearms, found that respondents’ total WTP to reduce 
gun violence by 30% equaled $1.2 million per injury (in 1998 US$). Coupled with the 
programmatic costs associated with preventing gun violence, this benefits measure could be very 
useful in a future BCA of a gun violence prevention intervention. 

Other studies have also applied the CV methodology to estimate the benefits of preventing 
violent outcomes [11–13]. For example, Cohen, Rust, Steen and Tidd [12] asked respondents if 
they would be willing to vote for a proposal requiring each household in their community to pay a 
certain amount to be used to prevent one in ten crimes in their community. Atkinson, Healey and 
Mourato [11] similarly asked respondents how much they would be willing to pay to reduce their 
risks for various types of crimes and their risks of victimization. 

Only a few studies have used the CV approach for valuing the benefits of preventing CM.  
Corso et al. [14] valued the benefits of preventing CM deaths and Shadoin [15] valued how much 
of $100 respondents would be willing to pay for programs to prevent child abuse deaths, sexual 
abuse and physical abuse. The former study reported a mean WTP per person of $148 (in 2008 
US$) and a median of $151 (in 2008 US$), for a 1 in 100,000 reduction in the mortality risk 
associated with CM. The latter study reported a significant positive correlation between WTP for 
prevention of CM and both knowledge of child CM and self-reported empathy of the respondent. 

The application of the CV methodology as a benefits measure in BCAs is quite limited outside 
the United States, and virtually non-existent in the field of violence prevention. Perhaps because of 
this realization, the World Bank [1] and others [16] note the value of being able to transfer benefits 
obtained from the United States to low- and middle-income countries using the CV method by stating 
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that “the simplicity of CV methodology allows for application of the same questionnaire, implying 
the same set of changes in outcomes, to be applied in different areas, regions, or countries [1].”  
In contrast, valuing the benefits of violence prevention based on medical costs averted is not as 
readily transferable across countries because of differences in national health care systems, public 
health interventions, and criminal justice systems.  

To that end, in this study we apply, for the first time ever, the CV methodology to assess the 
benefits of preventing CM mortality in the middle-income country of Ecuador. Second, we 
compare the values that respondents in Ecuador place on preventing CM deaths with values 
previously obtained in the United States [14], to determine if it is possible to transfer the benefits 
obtained from one country to another for use in BCAs.  

2. Methods and Results 

2.1. Data Collection 

The initial CV survey to elicit WTP to prevent CM deaths in the United States was conducted 
by telephone interview in Fall 2008 among a randomly selected sample of adult residents. A full 
description of the study sample, methods, and results of the US study are published elsewhere [14].  
For this study, the original CV survey conducted in English in the United States was translated into 
Spanish and conducted by in-person interviews between February and June 2012, with a 
convenience sample of adult residents living in two cities in Ecuador, Quito and Guayaquil. 
Participants were recruited at utility payment centers in both cities to capture different social 
demographic gradients. Utility payment centers are located across the cities in different localities 
including shopping malls, community centers, and small shops. Following consent, participants 
were taken to a secluded area to conduct the survey. The questions were read to each participant 
and the research team recorded their answers on a paper version of the survey. Less than 1% of 
potential participants declined the survey. Each survey took between 15 and 20 min, and as 
compensation participants were given a $15 phone card. 

The CV survey included several separate verbal protocols to establish the “contingent” market.  
For example, respondents were first presented with a range of questions asking their opinion about 
maternal and child health issues, before being asked to state their WTP to reduce CM deaths in 
their community. Respondents were given the following prompt: 

“Now imagine there is a program available to your city or town that is proven to be 
effective in reducing the risk of a child being killed by a parent or caretaker by 50%. 
This means that the number of children killed on average by child maltreatment in your 
community is reduced from 2 per 100,000 to 1 per 100,000 per year.” 

If the respondent was randomized to a question about a payment mechanism through taxes, the 
following question was asked. 

“If this program were available to your city or town, would you be willing to pay 
[randomly selected dollar amount] in extra taxes per year to sponsor this program 
given your household income and other expenses?” 
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Otherwise, the respondent was asked about a payment mechanism through donations and the 
following question was asked. 

“The prevention program will be paid for by contributions from area residents, and 
cannot be started unless a minimum amount of money is raised from people like 
yourself. Would you be willing to donate [randomly selected dollar amount] to sponsor 
this program given your household income and other expenses?” 

We used the double-bounded dichotomous choice CV method [8]. With this approach, we first 
provided respondents with an initial WTP value, to which they responded “yes” or “no”, followed 
by a second WTP value that was either higher (yes) or lower (no) than the first WTP value, 
depending on the answer to the first question. To correct for potential starting point bias [8], the 
initial WTP values of $10 to $300 (in Ecuador US$) were randomly selected, and pre-determined 
in a pilot study. The second WTP values presented were either $25 higher (if first response was 
“yes”) or $25 lower (if first response was “no”). By comparison, in the US study [14], the initial 
WTP values were $25 to $275 (in US$) and the second bid value was randomly selected as some 
amount higher (or lower) than the initial bid value, not constrained by $25 more or less. 

Because the literature [9,10] suggests that WTP for a risk reduction in mortality caused by 
violence is influenced by exposure to violence and the perception of the violence in one’s own 
community, the survey also asked respondents to describe their perception of CM prevalence in 
their community, and to report their exposure to abuse and neglect during childhood. Perception of 
CM risk in the neighborhood was coded as a categorical variable and equal to 1 if respondents 
reported that the risk was “somewhat less” or “much less” than average, equal to 2 if the 
neighborhood risk was considered “about average”, and equal to 3 if the risk was considered either 
“much greater” or “somewhat greater” than average. History of CM was coded as a dichotomous 
variable and equal to 1 if the respondent reported any act of physical abuse, sexual abuse, or 
neglect during childhood, and equal to 0 otherwise.  

To test for bias in the amount respondents’ were willing to pay for reductions in CM deaths 
based on the mechanism of payment, we asked respondents in a split sample either WTP in taxes or 
WTP in donations. We also asked about the appropriateness of the payment vehicle and how 
confident they were in their responses. In the comparison CV study conducted by Corso, Fang and 
Mercy [14], the authors found that payment mechanism did make a difference in WTP, with taxes 
producing significantly higher WTP compared to donations. These results are corroborated by 
Wiser [17] who found that respondents typically stated a higher WTP when confronted with a 
collective payment mechanism compared to a voluntary payment mechanism. 

Finally, we collected data on several socio-demographic characteristics that have been shown to 
influence WTP in other studies, including age, gender, race/ethnicity, and income. For example, 
there is strong evidence that income, which is correlated with age, gender, and race/ethnicity, 
significantly and positively affects WTP [18]. We added both age and age squared into the 
regression to account for the possible non-linear relationship between age and WTP [19–21]. 
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2.2. Analysis 

We did not directly observe a respondent’s WTP for a reduction in mortality related to CM. 
However, we assumed a WTP value Yi * that is represented by the model Yi * = Xiβ + εi, where the 
εi are normally distributed with a mean zero and the Xi represent individual respondent 
characteristics. While Yi * was not directly observed for respondent i, it is known to lie in the 
interval [Yi1, Yi2] based on responses elicited in the CV survey and the corresponding likelihood 
contribution is: 

Pr(𝑌𝑖1 ≤ 𝑌𝑖∗ ≤ 𝑌𝑖2)  =  Pr(𝑌𝑖1 ≤ 𝑋𝑖𝛽 + 𝜖𝑖 ≤ 𝑌𝑖2) (1) 

When an upper bound is unknown (right-censored data) the likelihood contribution is: 

Pr(𝑌𝑖1 ≤ 𝑋𝑖𝛽 + 𝜖𝑖) (2) 

and when a lower bound is unknown (left-censored data), we set a lower bound of zero, and the 
likelihood contribution is: 

Pr(0 ≤ 𝑋𝑖𝛽 + 𝜖𝑖 ≤ 𝑌𝑖2) (3) 

The maximum likelihood function was estimated with interval regression using the intreg 
command in Stata version 12 (Stata Corp, College Station, TX, USA). 

The 2012 US$ reported in the Ecuador study were modified to reflect the purchasing power 
parity (PPP) of Ecuador$ compared to the PPP of US$, 0.55 [22]. The PPP is the amount of 
Ecuador US$ needed to purchase a similar amount of goods and services that $1.00 would buy in 
the United States. Therefore, a lower bound of $100 in Ecuador US$ is divided by 0.55 for a result 
of $181.82 in US$. 

Second, to test for cross-country differences in WTP to prevent CM deaths, we combined the 
Corso, Fang and Mercy [14] CV survey data from the United States with the survey data collected 
in Ecuador for this study. To make values elicited from the two populations comparable, the 2008 
US$ from the US respondents were converted to 2012 US$ using the all-items component of the 
Consumer Price Index [23]. We used interval regression with the combined datasets to test for a 
significant difference in the WTP values reported by the two groups. Demographic and covariate 
values were included in the combined analysis to control for differences in the two study groups. 
Finally, we estimated the mean WTP value for each country’s sample using interval regression 
without any demographic or covariate variables (referred to herein as “covariate unadjusted”). 
Bootstrapped standard errors (1,000 replications) were used to calculate bias-corrected 95% 
confidence intervals (CIs) on the mean WTP [24]. All results presented herein are in 2012 US$. 

2.3. Results 

Table 1 provides a summary of the demographic characteristics and other covariates of the 
Ecuador respondents for the N = 290 respondents that completed the CV survey on WTP to prevent 
CM deaths within the community. Most of the respondents were of Mestizo ethnicity (84.8%) and 
younger than 35 years of age (mean = 32.6). The respondents were evenly split by gender (50.3%) 
and CM history (50.7%). Household income was reported by the respondents as follows: 51.7% 
reported an income of $5,000 or less, 26.9% reported an income greater than $5,000 but less than 
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$10,000, 10.7% reported an income greater than $10,000 but less than $15,000, and 10.3% reported 
an income greater than $15,000. Respondents reporting a household income of less than $15,000 
were classified as low income (89.3%), and the remaining were classified as high income (10.3%), 
while only one respondent did not report income. Approximately 65.9% of the respondents 
believed the risk of CM in their community was greater than or equal to the average risk presented 
(2 per 100,000); 12.1% of the respondents perceived a lower risk. A little more than half (56.9%) 
of the study population felt confident in their ability to pay for a CM program at the values 
presented; 60.7% of the respondents stated that the payment mechanism with which they were 
presented was the appropriate mechanism for funding such a program. The population of Ecuador 
is 71.9% mestizo while the mean adult age is around 40 years of age and 51% female [25]. The CV 
survey respondents were younger than the general adult population but with a similar ethnic and 
gender breakdown. 

Table 1. Respondent Demographics: Ecuador (N = 290), United States (N = 199) and 
Combined, Ecuador and United States (N = 489). 

 
Ecuador 

Respondents a 
US 

Respondents a 
Diff. 

p-value b 
Ecuador + US a 

Age, years 32.6 (10.9) 48.9 (17.2) <0.001 39.3 (16.0) 
Female 50.3 68.8 <0.001 57.9 
Race/Ethnicity   <0.001  

Mestizo 84.8 0.0  50.3 
White 9.3 64.3  31.7 
Black 4.5 25.6  13.1 
Other 1.3 11.1  5.3 

Household income, $ c   <0.001  
Low 89.3 12.1  51.5 
High 10.3 65.8  39.3 
Missing 0.03 22.1  9.2 

CM history 50.7 27.6 <0.001 41.3 
Neighborhood CM risk   <0.001  

<Average 12.1 45.7  25.8 
About average 21.1 31.7  26.0 
>Average 65.9 17.1  46.0 
Missing 0.0 5.5  2.2 

WTP by increased taxes 44.8 53.8 0.052 48.5 
Confident in ability to pay 56.9 55.8 0.807 56.4 
Appropriate payment mechanism 60.7 70.4 0.028 64.6 

a Mean (standard deviation) reported for age and percentage of respondents for all other variables. b Based 
on two-sample t-tests for age and chi-square tests for the other variables. c Income levels used in 
comparing respondents from Ecuador and the United States. The Ecuador respondents reporting non-PPP 
adjusted income of $15,000 (PPP-adjusted ≈ $27,000) or less classified as low and all other non-missing 
as high. For the United States, respondents reporting income of $25,000 or less were classified as low 
and all other non-missing as high. 
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The demographics and other covariates of US respondents (N = 199) and for respondents in the 
combined (Ecuador and US) analysis are also reported in Table 1 (N = 489). The Ecuador and US 
respondents differed in a number of ways, based on a two-sample t-test for age, and chi-square 
tests for the other variables. The US respondents were significantly different from the Ecuador 
respondents in most demographic categories. They were, on average, 16 years older (p < 0.001), 
wealthier (p < 0.001), and included mostly white (p < 0.001) and female respondents (p < 0.001). 
The cutoff for high and low income of $25,000 was selected to make the reported incomes 
comparable. For Ecuador, an income of $15,000 when PPP-adjusted is near $27,000. Therefore, 
defining respondents from Ecuador with a household income below $15,000 is roughly comparable 
to respondents in the United States with a household income below $25,000.  

The US respondents were also much less likely to report any history of abuse (p < 0.001) 
compared to the Ecuadorian respondents. Further, a higher proportion of the US respondents believed 
that the CM risk in their own neighborhood was less than average (p < 0.001), and a higher proportion 
believed the payment mechanism they were provided was appropriate (p = 0.028). However, both 
groups reported similar confidence in their ability to pay the presented value (p = 0.807). 

Table 2 presents the results of the interval regression using data from the CV survey conducted 
in Ecuador. The likelihood ratio chi-square (30.95, p = 0.003) indicates that the model is 
statistically significant compared to the constant-only model. 

Table 2. Interval Regression Results of WTP for Reducing the Risk of CM Mortality 
by 1 in 100,000: Ecuador (N = 290). 

 
Regression 
Coefficient 

p-value 

Age 3.42 0.515 
Age squared −0.05 0.472 
Non-Mestizo (Ref) 1.00  
Mestizo 12.08 0.642 
Male (Ref) 1.00  
Female 11.13 0.568 
Neighborhood CM risk < average (Ref) 1.00  
Neighborhood CM risk > average 26.19 0.388 
Neighborhood CM risk about average −0.09 0.998 
Low household income (Ref) 1.00  
High household income  17.86 0.490 
No history of CM (Ref) 1.00  
History of CM −55.96 0.018 
Pay through donation (Ref) 1.00  
Pay through taxes 44.85 0.017 
Not confident in ability to pay for program (Ref) 1.00  
Confidence in ability to pay for program −63.75 0.001 
Not appropriate payment mechanism (Ref) 1.00  
Appropriate payment mechanism 36.17 0.064 
Constant 172.41  
Likelihood ratio chi-square (df) 30.95 (13) 0.003 
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The constant term from the regression, reported in Table 2, corresponds to the estimated WTP 
value if a respondent was age 0 and reported the reference level for the other demographic 
covariates. Therefore, the regression coefficients reported in Table 2, estimate the adjustment to the 
reference WTP value for a respondent reporting demographics other than the reference level. To 
validate these estimates of WTP, economic theory [8] predicts that the proportion of “yes” 
responses to the initial bid value should decrease with an increasing bid value. For the Ecuador 
respondents, 100% with an initial bid of $10 responded “yes” which decreased almost 
monotonically to a “yes” response rate of 11% with an initial bid of $300. The results of the 
interval regression using data from the US population are reported elsewhere [14]. 

There were three significant predictors (p < 0.05) of WTP to reduce CM deaths in the Ecuador 
population: history of CM (p = 0.018), payment through taxes (p = 0.017), and confidence in 
ability to pay (p = 0.001). Respondents reporting any history of CM were willing to pay $56 (or 
24%) less than those without a history of abuse. A similar (20% less), but non-significant, result 
was found with US respondents [13]. Respondents asked to pay taxes were also willing to pay $36 
(or 21%) more than those asked to make charitable donations. A much larger significant result was 
found with US respondents [13], where respondents asked to pay taxes were willing to pay twice as 
much as those asked to pay in donations. Respondents who were confident in their ability to pay 
the presented value were willing to pay roughly $64 (or 27%) less than respondents lacking 
confidence. This was not a significant predictor reported for the US respondents [14]. 

In the interval regression for the combined analysis, the likelihood ratio chi-square (71.73,  
p < 0.001) indicates that the model is statistically significant compared to the constant-only model.  
The coefficient specifying country was significant (p = 0.031) and equal to −63.87 (see Table 3).  
This result suggests that the US respondents were willing to pay almost $64 (or 27%) less than the 
Ecuador respondents, for the same reduction in the risk of death associated with CM, after 
adjusting for demographic and other covariates. Four significant predictors (p < 0.05) of WTP were 
found for the combined analysis, as reported in the interval regression results in Table 3: history of 
CM (p = 0.007), payment through taxes (p < 0.001), confidence in ability to pay (p = 0.014), and 
appropriateness of the payment mechanism (p < 0.001). 

Table 3. Interval Regression Results of WTP for Reducing the Risk of CM Mortality 
by 1 in 100,000: Ecuador and the United States (N = 498). 

 Regression Coefficient p-Value 
Ecuador (Ref) 1.00  
US −63.87 0.031 
Age −1.53 0.524 
Age squared 0.02 0.557 
Non-White/Non-Mestizo (Ref) 1.00  
White 16.66 0.418 
Mestizo 27.93 0.304 
Male (Ref) 1.00  
Female −2.82 0.842 
Neighborhood CM risk < average (Ref) 1.00  
Neighborhood CM risk > average 29.08 0.129 
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Table 3. Cont. 

 Regression Coefficient p-Value 
Neighborhood CM risk about average −1.20 0.949 
Low household income (Ref) 1.00  
High household income 16.25 0.417 
No history of CM (Ref) 1.00  
History of CM −43.37 0.007 
Pay through donation (Ref) 1.00  
Pay through taxes 54.52 <0.001 
Not confident in ability to pay for program (Ref) 1.00  
Confidence in ability to pay for program −33.74 0.014 
Not appropriate payment mechanism (Ref) 1.00  
Appropriate payment mechanism 63.34 <0.001 
Constant 203.12  
Likelihood ratio chi-square (df) 71.73 (16) <0.001 

Similar interval regression analyses were carried out for respondents asked to consider the 
donation and taxes payment mechanisms separately (results not shown). The coefficient specifying 
country for the donation group was significant (−72.4; p = 0.050), yet was not significant for the 
taxes group (−61.4; p = 0.193). Therefore, we considered including in the full regression an 
interaction term of payment mechanism by country. This interaction term was not significant, but 
due to the small sample size and the limited power to detect differences in this population, we 
cannot make any definitive conclusions from this result. 

Finally, Table 4 presents the covariate unadjusted mean estimates of WTP for a 50% reduction 
in the risk of death associated with CM for the Ecuador and US respondents. For the Ecuador 
respondents, the mean estimated WTP was $237 (95% CI = $215, $259). For the US respondents, 
the mean estimated WTP was $175 (95% CI = $154, $199). The difference in mean WTP between 
Ecuador and US respondents was $62, which is similar to the estimated difference from the pooled 
regression analysis reported in Table 3. Furthermore, the 95% CIs around the mean WTP values from 
the combined analysis do not overlap, further evidence of a significant difference in the WTP estimates. 

Table 4. Estimated Mean WTP and 95% CI for Reducing the Risk of CM Mortality by 
1 in 100,000: Ecuador and the United States. 

 Mean WTP a 95% CI b 
Ecuador (N = 290) $237 $215, $259 
US c (N = 199) $175 $154, $199 

a All WTP values are expressed in 2012 US$, based on a PPP of 0.55 Ecuador$ per US$. b Bias-corrected 
CIs based on 1000 bootstrap replications. c Mean estimate differs from that reported by [14] as that 
estimate was covariate-adjusted, in 2008 US$, and the lower bound treated as missing rather than a zero 
(see Equation 3). 

3. Discussion 

This article estimates the benefits measure for reductions in CM deaths using CV methods in an 
Ecuadorian population, as compared to previous estimates obtained from a US population.  
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The findings suggest that WTP values are different between the two countries, even when making 
the necessary PPP adjustments, with the Ecuador population valuing a 1 in 100,000 CM mortality 
risk reduction of $237 and the US population valuing the same risk reduction as $175. Our results are 
similar to those in Alberini et al. [26–28], Carlsson et al. [29], Ready et al. [30], and Rozan [31] who 
showed that WTP for the same mortality risk reductions differed across countries in ways not 
related to observable characteristics. For example, Alberini, Hunt and Markandya [27] found that 
WTP to reduce mortality risks remained significantly different across populations in the United 
Kingdom, Italy and France, even after WTP bids and household income figures were converted into 
PPP-adjusted amounts. 

In fact, Alberini et al. [32] argue that preferences and WTP may differ across countries for 
cultural, income and access issues:  

“There is no reason why the preferences of people in other countries should be 
identical to preferences in the United States. Cultural factors, especially those that 
affect perceptions of illness, may alter people’s willingness to trade income for health. 
Along with income differentials, differences in health and educational status and the 
availability and cost of health care are some additional reasons to expect differences in 
such trade-offs.” 

This suggests that cultural differences and different sensitivities to the “good” being valued may 
result in systematic differences in WTP, even after controlling for observable characteristics of the 
populations. 

One hint of a cultural difference between the United States and Ecuador in this assessment of 
CM mortality is the significant difference in the proportion of respondents indicating abuse or 
neglect as a child, with nearly 50% of the Ecuadorian population reporting exposure to CM and a 
little more than 25% of the US population reporting exposure. This self-reported history of child 
abuse could be a real difference in population-level prevalence of CM that might impact WTP, a 
difference in the comfort level of reporting abuse, or cultural differences in how CM is defined. 
Without having actual records of CM available for these respondents or follow-up questions to ask 
about comfort level with the survey questions, the true prevalence of CM in this population is not 
known. However, assuming that the reported CM rates are an accurate reflection of the prevalence 
of CM in the study population, one might expect that WTP to prevent CM would be higher based 
on the greater knowledge and exposure to the risk under assessment. For example, Leiter and 
Pruckner [33] and Deshazo and Cameron [34] have reported that exposure to a risk significantly 
and positively impacts WTP to reduce that risk. In contrast, we report that exposure to CM 
significantly decreased WTP to prevent CM deaths in the Ecuadorian population. In the other two 
studies of WTP to prevent CM mortality in the United States [14,15], one found that personal history 
of abuse decreased WTP to prevent CM deaths [14] and the other [15] found that history of abuse 
increased WTP to prevent CM deaths, yet neither were significant. 

Alternatively, it could be that the Ecuadorian population is willing to pay more to prevent CM 
deaths because they believe that the risk is much greater than what is being reported in the 
“contingent” market described in the survey. For example, Hunter et al. [35] found that for 
respondents presented with a CV survey who perceived the presented risks as being lower (higher) 



122 

 

than the actual risks, they consequently reported significantly lower (higher) WTP values. In this 
study, 66% of the Ecuadorian respondents stated that they perceived the CM mortality risk to be 
greater than the average risk (2 in 100,000) reported in the survey, whereas only 17% of the US 
respondents reported that they perceived the risk to be greater than the reported average. Therefore, 
following Hunter et al. [35], we might expect for the WTP to prevent CM mortality to be higher in 
the Ecuadorian population compared to the US population because of the perception of underlying 
risk in the community. However, as shown in Table 2, perception of risk did not significantly 
impact WTP to prevent CM deaths in the full regression of the Ecuador data. The same result holds 
true for the US respondents [14]. 

Where the WTP estimates from Ecuador and the United States coincide is the impact of 
payment mechanism on WTP to prevent CM. In both populations, those respondents asked to pay 
in taxes (versus donations) were willing to pay more to prevent CM deaths. As corroborated by 
Wiser [17] and others [36,37], taxes as a payment vehicle are more acceptable when considering 
goods that affect the whole of society, like violence. 

Two important caveats to our study are that the Ecuador sample is not a national, randomly 
selected sample and the method of data collection differed between the two comparison studies. 
First, although the comparison sample from the United States [14] was also from a single 
geographic region, respondents were randomly selected. Thus, these results should be generalized 
to the broader national populations respectively, with caution. Second, the interview format, which 
was face-to-face in Ecuador compared to via telephone in the United States, may bias the WTP 
estimates if respondents are influenced by what they think the interviewer wants to hear, or if 
respondents experience embarrassment or shame in self-reporting abuse. In either case, it is not 
clear in which direction the WTP to prevent CM deaths would be biased. Although there are other 
limitations with the CV method for estimating WTP to prevent mortality risks in general  
(like stated preferences being higher than what persons might actually pay out-of-pocket), these 
biases would be present in both studies because the same CV instrument was used, and therefore 
not relevant to the cross-country comparison conducted here. 

4. Conclusions 

An important question when performing BCAs of CM interventions in low- to middle-income 
countries is whether estimates of WTP computed in the United States can be used as a benefits 
measure. Administering the same CV survey in two countries allowed us to explore the issue 
whether WTP to prevent CM deaths varies across different populations. We found that the 
respondents’ country did significantly predict WTP even after controlling for individual 
characteristics likely to be associated with WTP. The results from this study suggest that countries 
might be better served to design original CV studies to value the benefits of preventing CM if they 
want to conduct a BCA of prevention interventions. 

The only way to parse out what really lies behind one population’s WTP to prevent CM death 
relative to another population’s WTP is to supplement these CV surveys with additional questions 
about how one defines CM and questions that begin to explain preferences and factors that 
influence WTP to prevent CM. At a minimum, the results from this study suggest that payment 
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mechanism is one preference that may influence whether and how much one is willing to pay to 
prevent CM deaths and that this preference may hold across different cultures. 

A real strength to this research, as with the study results reported from the comparison sample in 
the United States [14], is a benefits estimate for preventing a death associated with CM in Ecuador. 
That is, if each person is willing to pay more than $200 to reduce the number of deaths resulting 
from CM by 1 in 100,000 per year, then the value of one child’s life saved in a population of 
100,000 is $20 million. This represents a significant value that society places on preventing a death 
from CM. Once this benefits estimate is validated nationally, and coupled with evidence of 
effective programs, policies and interventions to prevent CM mortality and their costs, these data 
will prove useful to policy makers considering how to allocate scarce public resources to improve 
the lives of children. 
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Abstract: Young children being injured at home is a perennial problem. When parents 
of young children and family workers discussed what influenced parents’ perceptions 
and responses to child injury risk at home, both “upstream” and “downstream” causal 
factors were identified. Among the former, complex and interactive facets of society 
and contemporary living emerged as potentially critical features. The “wicked 
problems” model arose from the need to find resolutions for complex problems in 
multidimensional environments and it proved a useful analogy for child injury. 
Designing dynamic strategies to provide resolutions to childhood injury, may address 
our over-dependence on ‘tame solutions’ that only deal with physical cause-and-effect 
relationships and which cannot address the complex interactive contexts in which 
young children are often injured. 

Keywords: childhood; injury; parents; risk perception; social environment;  
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1. Introduction 

Many young children are unintentionally injured in predictable and preventable events occurring 
at home, a place we think should be safe. Early childhood injury is a major and persistent 
international public health problem [1] and unintentional childhood injury at home is a significant 
contributor [2–5]. New Zealand (NZ) ranked a dismal 24th out of 24 rich OECD countries for rates 
of childhood injury death [6]. A retrospective analysis of injury data has shown that while 23% of 
NZ’s 0–14 year olds were aged 0–4 years, this young group contributed 52% of the injury deaths 
and 35% of the injury hospitalizations for 0–14 years old [2]. Fifty-four percent of injury deaths 
and 53% of injury hospitalizations for the 0–4 years old occurred at home (the majority of which 
were coded unintentional). In comparison, road traffic crashes contributed 29% of injury deaths 
and 4% of hospitalizations for this age group [2]. Lack of success in limiting childhood injury has 
continued, possibly due to the gap constantly noted between research and practice, but potentially 
also because child safety is a more complex problem than we have recognized and requires further 
analysis to obtain greater insight into how to design, develop and deliver strategies more effectively.  

An examination of the descriptions of the circumstances of injuries indicated that around 20% of 
NZ early childhood home deaths could, theoretically, be prevented using proven passive 
interventions. The other 80% of injuries lie outside the operating range of these interventions. The 
rationale for prevention strategies used for many of the 80% is based on descriptive epidemiology, 
risk analyses, experience and intuition. Strategies are formally enacted through regulation, 
facilitated through government-funded safety programs, and informally disseminated through the 
generations, peers and the media. Proving success can be difficult, but potentially unsafe events 
may be serious for the child and the precautionary principle is invoked: do no harm, but where the 
child could be seriously harmed, doing nothing is not an option [7].  

Passive interventions that do not rely on ongoing human action often operate at the regulatory 
level. Single causes of injury or a narrow band of circumstances are addressed by product or 
environmental modification or engineering. Some are not always effective. Proper swimming pool 
fencing separates the child from the hazard [8], but drownings still occur related to factors other 
than the physical environment. Events do not occur in isolation and the chains of events leading to 
children being injured may contain common circumstances regardless of the cause of injury. For 
example, a lack of active supervision, crowded households, cultural norms, housing conditions and 
living in deprived neighborhoods have been associated with child injury [9–11].  

When examining childhood injury, researchers and practitioners bring different perspectives.  
For parents, injury prevention is usually a personal, family and peer-based experience while 
researchers often examine the population experience. The traditional epidemiological paradigm 
offers one set of research tools, but by using an ecological approach, alternative lenses may identify 
previously unrecognized factors for further examination. Examining the chains of events leading to a 
child injury or to protection from injury is likely to contribute to more effective designing and 
delivery of initiatives.  

Katcher et al.’s list of home hazards includes a lack of supervision [4] and two aspects have 
been noted as being instrumental in reducing young children’s exposure to injury risk: supervisors’ 
perception of, and response to, the risk of child injury [12]. Longitudinal studies suggest there are 
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“upstream” and “downstream” factors influencing risk perception and response [9,13]. 
Downstream factors relate to the individual and family social and physical environments, while 
upstream factors encompass broader societal factors, for example social expectations, income 
distribution, employment and changes in family forms. 

Rittel and Webber’s “wicked problems” model recognizes these multiple “messy” dimensions 
of interactive relationships between factors such as social environments, human interaction and  
politics [14,15]. The origins of the model lie in urban planning where increasingly complex issues 
were being faced by planners once simpler problems had been addressed. Contemporary 
expectations, philosophies, goals and values left a set of complex problems to define, set goals for 
and solve. The origin of the model parallels experiences in environmental health [15] and child 
safety. The wicked problem approach suggests that it is a mistake to try solving problems as 
engineers by focusing on a single cause and modifying its characteristics to remove the problem. 
Such “tame solutions” were not effective in resolving problems involving complex social factors 
and they considered it “morally objectionable” as well as impractical to not recognize “the inherent 
wickedness of social problems” (defined as “wicked in a meaning akin to that of “malignant”  
(in contrast to “benign”) or “vicious” (like a circle) or “tricky” (like a leprechaun) or “aggressive” 
(like a lion, in contrast to the docility of a lamb)” [14]).  

In this study, practitioners of child care (parents and those who work closely with young 
families) were asked—as legitimate and experienced observers and commentators—about the 
influences on perception of, and responses to, early childhood injury risk at home. This paper 
reports on a set of upstream themes that emerged from their narratives, and reflects on how these 
might affect the design and delivery of relevant strategies. While the modified Haddon’s matrix 
offers a cause-specific analysis that encourages identification of upstream factors [16] it does not 
operate over the wider spectrum of injury events occurring at home. We apply the “wicked 
problems” framework to help interpret the findings [14].  

2. Methods 

Two closely linked research questions were framed, namely: what influences parents’ 
perceptions of the risk of injury to a young child at home, and what influences parents’ ability and 
willingness to respond appropriately to minimize that risk? The methodology chosen was an 
interpretive constructivist approach [17] which offered a good fit for focusing on these questions 
without predetermining content boundaries. This facilitated examining expected, common 
experiences and meanings, and unexpected or diverse views, beliefs and experiences of people who 
are actively involved in safety management for young children. An underlying question was the 
definition of injury and who defines and describes the problem. To date, the definition has 
predominantly been that of the epidemiologists. Their use of the data is different to that of hospital 
management wanting to know the “burden of injury” to prioritize resource allocation, which is 
different to that of clinicians working with the individual child or those in community assessing 
emergent issues. For example, counting injuries that “nearly happened” is not useful for the 
epidemiologist, whereas these events provide crucial learning tools for parents and those working 
with parents.  
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The study was conducted in Hawke’s Bay, New Zealand. Critical support was provided by 
people in the health sector and the advisory group (Te Roopu) established with local indigenous iwi 
(Māori tribe) and health providers. The region has a wide socioeconomic spread and a high Māori 
population (NZ/Aotearoa’s indigenous people). 

Two sets of participants were recruited. One comprised of health care professionals, home 
visitors, nannies, social workers and community educators (collectively referred to as family 
workers) from each of the local service providers who worked with young children and specifically 
included injury prevention as part of their practice. The management for each provider was 
approached, the invitation extended and a time negotiated for holding a focus group discussion 
with available staff. The second set of participants comprised parents of children <5 years old who 
had sought medical treatment for a home injury. Recruitment was undertaken by staff at the public 
hospital emergency department and the two urban medical centers where families commonly 
sought treatment. During the waiting or treatment time, the parent was invited to participate and 
those willing to do so provided contact details for the interviewers. Ethical approval was granted by 
the Central Regional Health and Disability Ethics Committee. 

Eighteen individual interviews and six focus groups were conducted face-to-face. Interviews, 
which took about an hour, and focus group discussions, which took approximately two hours, were 
audio-recorded and transcribed. Parent interviews were held within two weeks of the injury 
incident to minimize loss of recall [18]. Interviews with Māori parents were conducted by an 
experienced Māori health worker, and other interviews were conducted by the first author who also 
facilitated the focus group discussions. A previously-piloted qualitative semi-structured interview 
with open-ended questions was used with both sets of participants [18]. All but one parent chose to 
meet at the child’s home. Using responsive interviewing, a conversational exchange was created to 
foster a relationship so in depth information was obtained [19]. One parent interview was excluded 
from further analysis because it emerged during the interview that it was not a home injury. 

The individual parent interviews began with the injury the child had sustained. Participants were 
encouraged to reflect on their own experience and that of peers and family, with prompts used 
when necessary to expand participants’ explanations or commentary. The focus groups, with between 
two and eight participants, drew more on their professional experience for their discussion.  

The narratives transcribed were independently coded deductively, with codes based on factors in 
the child injury prevention literature, and inductively, to create new themes, by the first author and 
a second researcher. The coding was agreed following negotiation of any differences. The themes 
identified were categorized into “upstream” and “downstream” influences, that is, those that were 
related to the individual and those that were related to the community or society more broadly [13]. 
The findings and themes were discussed with the health sector advisors, the service providers and 
Te Roopu.  

With the complexity of the material gathered, possible models were considered for the upstream 
factors and Rittel and Webber’s wicked problems model was chosen to frame the analysis [14]. 
Wicked problems have ten distinguishing features and these are discussed below. Briefly, wicked 
problems have no definitive formulation, no stopping rule and solutions are not true-or-false, but 
good-or-bad. They do not have an immediate or ultimate test for a solution, and their complexity means 
that solutions are a “one-shot operation” often without the opportunity to learn by trial-and-error. Each 
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wicked problem is essentially unique but can be considered a symptom of another problem. The 
choice of explanation for discrepancies can be explained in numerous ways and will determine the 
nature of the resolution. Although not all apply equally well to child home safety, the features of 
model offered a “good fit” for the themes, which were also explored with reference to additional 
literature, often from outside injury prevention.  

3. Results 

Responses from family workers and parents are incorporated in the following exploration of the 
influences on parental perception of, and response to, injury risk to young children. Views differed, 
so while the themes have considerable common ground, where there are differences between the 
two sets of participants, these are noted. The findings from the narratives are presented in the 
following themes. The first two, fatigue and learning to parent safely, are ostensibly downstream 
factors. However, because they are influenced by a range of factors such as neighborhoods, 
governmental infrastructure, changes in community, social norms and expectations, income, 
employment, and the value of children in society, they provide a valuable starting point for 
examining upstream themes.  

3.1. Downstream Influences 

3.1.1. Fatigue 

Parental fatigue influenced the perception of risk and the response to it. Continually interrupted 
sleep or lack of sleep, sometimes due to sick children, and often compounded by work or time 
commitments, resulted in sleep-deprived parents unable to make up for lost sleep. As one mother noted:  

“There are times when I’ve put her on the floor and I lay down on the floor and then 
I’ve dozed off, … [I’m] just so tired” (mother in paid work). 

Lack of sleep was considered likely to lead to poor judgment, including the anticipation of and 
response to the risk of injury. Experienced family workers suggested that chronic tiredness and 
stress could also lead to a mother becoming desensitized, and had serious implications for risk 
perception and response. Family workers also had concerns about fatigue in the context of abusive 
relationships or disadvantaged households: 

“Sleep deprivation: when you’ve lost an hour’s sleep here, you lose two hours’ sleep 
tomorrow night, you lose an hour’s sleep the next night—you don’t catch up on Friday.  
If you keep doing that, and you’ve got to deal with an abusive partner, [and] you’ve got 
no money…” (family worker). 

Being tired may be “part and parcel” of being a mother, but a number of participants thought 
contemporary mothers experience greater levels of tiredness than previous generations. While the 
level of manual labor of previous generations was acknowledged, possible current factors include 
being older (on average), and the demands generated by external schedules associated with paid 
work, the changing nature of the family and societal expectations.  
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Fatigue was linked to parents working more paid hours than they would like. This affected 
professionals trying to maintain a career, which can include continuing to prove yourself in the 
workplace while managing a young family. It equally affected those in low paid employment, 
commonly with inflexible work hours or uncertain security that meant taking time off threatened 
their continuing employment but not taking time off was a threat to keeping young children safe.  

3.1.2. Learning to Parent Safely 

“Babies aren’t cats or dogs or whatever that you chuck outside and leave for a couple 
of hours and they’ll be OK” (mother with two children). 

Parenting is a complex task and participants joked about a paid job being much easier, 
especially as parenting came “without a manual”. A direct relationship was drawn between 
nurturing and understanding child development and perceiving and responding appropriately to 
children’s injury risk. Safety involved knowing the child and actively supervising them, including 
anticipating the unexpected: “…you get in the mode of thinking about what could happen: even 
though sometimes it fails you” (A mum). The time parents spent with the child was considered to 
influence their anticipation of a child’s actions and the consequences. Less time with a child could 
mean that while parents perceived risks and removed them, they may be less experienced in 
managing risks likely to occur with their child’s stage of development or temperament.  

Family workers also saw repeated patterns of high risk when parents believed their child to be 
more capable than (s)he was and the child was expected to do as he was told, remember 
instructions, and comply with rules (a set of family “regulations” which many adults would find 
difficulty adhering to).  

The quality of parent mentoring similarly influences perception and response to injury risk. 
Parents frequently identified members of their family particularly mothers, as mentors, also 
referring to early childhood services. Those working with families in disadvantaged environments 
identified difficulties upstream with gaps in the infrastructure for providing sufficient 
professionally trained home-based services negatively affecting parents’ supervisory skills. 
Conversely, negative judgments on parenting skills can affect parents’ confidence to make good 
safety decisions. This was one reason why the overabundance of parenting books on sale providing 
overwhelming, and sometimes conflicting, advice on parenting was considered unhelpful by so 
many of the participants. A number of participants opined that literate parents-to-be were a captive 
market for publishers.  

Another conflict emerged between the public message, “injures are predictable and preventable” 
and medical professionals acceptance that unintentional injury does occur. Although apparently at 
odds, the pragmatic response of the latter was seen to enable parents, who knew the safety 
messages, to avoid being paralyzed by their failure to keep their child safe.  
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3.2. Upstream Influences 

3.2.1. Changes in the Neighborhood 

Almost all participants remarked on the changing face of the community over time and saw the 
changes as influencing perception and response to injury risk:  

“[In the past] there were more people in the community. Drive down the street now, 
there’s actually no one at home because everybody’s out working... so it’s quite 
different” (a suburban mother)  

Childhood memories of ranging the neighborhood without parental constraint (and without 
harm) were recalled. Freedom and lack of harm may have been an illusion, as observant 
community members (the “nosy old lady”) may have provided covert supervision, influencing 
some activity. However, communal responsibility has changed and participants perceived effects 
such as fewer informal minders present in neighborhoods, suspicion of outsiders watching children, 
less community trust, and more reluctance to be involved in other peoples’ lives. A current 
phenomenon reported was families living in neighborhoods which were not “their” neighborhood 
because their social and recreational activities occurred elsewhere. Such disconnection was seen as 
potentially negative by some mothers because it could isolate the primary care-provider at home 
and did not provide a “yardstick” for normal child behavior or actual risk. The dominant discourse 
among participants was that protecting young children from serious harm was a community 
priority. An overt collective responsibility was a positive influence because it indicated that society 
took child safety seriously and that children being safe was the norm.  

3.2.2. Expectations and Norms  

Parental perception and response to risk is influenced by what constitutes an acceptable injury. 
It is unclear whether the threshold had changed over time, but family workers suggested that a 
reduction in family size and fewer children dying from communicable diseases, and increased 
assisted fertility, means that children may be seen as more precious (and costly), so that for some 
sectors of the population, greater care is exercised influencing current perceptions of and response to 
risk. Earlier generations may have been accepting of the long term consequences of injury, but this is 
not to say that less effort was expended in prevention. Many participants recalled that safety was a high 
priority for their parents and anything more serious than minor bruises and grazes was unacceptable.  

Negative influences were raised, one being an increased tendency to blame someone else when 
your child is injured. Not negating the collective responsibility, an alternative view was that 
“blaming” was an example of parents not being actively engaged to anticipate risk for their child 
and responding appropriately.  

Aspects of the changing norms over the last decade were thought to be negatively influential on 
parents’ perceptions of child development and safety. Increasing patterns of unsafe behavior 
associated with alcohol by teenagers and young women were a major concern to family workers. 
These seriously impair young mothers’ perceptions and responses to risks for their child. The 
continued marketing of pre-mixed fruity flavored alcoholic beverages and the lowering of the 
drinking age to 18 years were cited as having a very negative influence on child safety. 
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A further negative influence noted was a perceived reduction in personal involvement as a 
parent with the child. Some participants suggested a lack of time or opportunity to learn to be a 
parent, or a lack of confidence in taking on the role. Many participants were vocal about society’s 
negative expectations, seen through the media, reinforcing the “supermum” image. There was a 
sense that mothers especially were being judged and being ‘failed’ which was counter-productive 
to managing child safety. 

“The bar’s too high, you know. You gotta have perfect kids and perfect … manners and, 
all those things. It’s just constantly trying to strive to get that. And have the perfect 
family as well you know? The perfect car, to have them in the right school … It’s become 
such a competitive, stressful thing to have children” (a mother with two children). 

3.2.3. Income and Expenditure 

Two themes were identified in the narratives directly relating to income and expenditure. One 
was a recurring observation that our materialistic society was a negative influence on parents’ 
managing risk and creating a safe environment for their children while the second was the negative 
effects of insufficient income.  

Many participants feared that parenting was no longer a joy, but more of a “grind” than it had 
been in the past. This could be a symptom of the “me” generation, less willing to put the child first, 
having financial commitments, and a sense there are “… high expectations now, people are too greedy, 
want the big house and both parents work. [It’s] not as simple as it used to be” (family worker).  
The “me” generation attitude, with the philosophy of self-first, was a particular characteristic of 
materialism that was seen as detrimental to child health and safety and spending time on the 
children would be in direct competition with personal time and purchasing power. Examples were 
given of parents at every income level, spending on themselves (clothes and alcohol) and on new 
“toys” (car, boat, television) but not on improving child safety. While cost might be a problem for 
some, it is used as an excuse for inaction. It was suggested that contemporary parents wanted to 
have the best of everything for themselves: jobs, income, and career. Earlier generations, 
particularly in the 1950s and 1960s were perceived as wanting to have, and do, the best for their 
children. Having no money did not prevent them from solving problems, and the ability to problem 
solve was seen as a positive influence for responding appropriately to risk. 

Despite this ingenuity, it helps to have “resources [so] that you can buy your way out of 
problems” (family worker) and insufficient income is a negative influence on parents ability to 
control their environment, and therefore child safety. Parents and family workers raised the 
following concerns. Financial security is most unpredictable when a family is young and while 
home ownership may confer the right to make safety changes; many parents do not have 
discretionary money. For those in rental accommodation, the ability to control the environment can 
be much harder. Young families are often in rental accommodation, much of which is older stock. 
Some landlords are unwilling to make any improvement and some actively avoided making 
changes because that would require costly compliance with building regulations. Employment for 
some parents, especially in lower skilled jobs, does not pay sufficiently to support family life. The 
hours of work required to achieve a living wage, and the lack of flexibility in those hours are 
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detrimental to family wellbeing and child safety. Although parents in professional positions are 
also under pressure, they were considered more likely to be able to negotiate or reorganize their 
time to be available for their children.  

3.2.4. Work-Life Balance 

Work-life balance was noted as an important influence on parental responses to child safety with 
positive and negative facets affecting their safety management. There are societal expectations that 
women will be in the paid workforce and an increasing norm that families need two incomes to 
make ends meet. Mothers’ mental well-being, and therefore the safety of the child, was seen as 
being closely influenced by work-life balance. A few parents had deliberately opted to spend more 
time with their children by reducing their paid work hours, or taking leave:  

“It’s mostly about whether you want the money or whether you want the lifestyle and 
your kids. And for us it’s much more important for us to be around and have the 
lifestyle with the kids really” (parent of three children). 

These participants were more likely to describe the option as a luxury, a “perk” of the job; 
sometimes with the rider of being fortunate to have the choice, despite peers sometimes finding 
their choice inexplicable, not least because of the level of hard work being a full time parent 
demands. For others, however, there was no easy option. One mother needed to be working in her 
profession for her mental health, but no position was available. Another’s partner worked away 
from home during weekdays leaving her sole parent. For a third, the family needed her income to 
survive, so it was immaterial that she wanted to be home. This situation was also thought common 
among lower paid women and was a problem for adequate child supervision and safety. In family 
workers’ experience, women in unskilled positions had limited control over their working hours, the 
jobs were often casual so did not cover sick leave, and older siblings were left babysitting unsupervised.  

3.2.5. Value of Parents and Children  

The strength of the participants’ observations that NZ society does not value its children was 
surprising. The lack of the following: parenting training, financial recompense for parenting, a 
living wage, acknowledgement of those who do a good job and adequate parental leave, conveyed 
the message that parenting was not important. Further undervaluation of children noted was the low 
pay for early childhood workers. Incentives in NZ policy that actively penalize mothers of young 
children who do not move into the paid workforce were also seen as potentially negative. 
Considerable value was seen in being part of the workforce, but requiring young mothers to take up 
unskilled work in preference to training and work that increased their parenting skills was seen to 
value the fiscal dollar over investing long term in parenting and greater child safety and another 
indication that parenting was not considered a legitimate job that contributed to the economy.  
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3.3. Analysis of Child Safety as a Wicked Problem 

The complexities identified in the participants’ narratives, and subsequent analyses, are reflected 
in many of the ten features of the wicked problem which, therefore, offered a framework for 
exploring themes arising from the influences on parental perception of and response to the risk of 
child injury at home. These are presented in Table 1, followed by a discussion of key emergent 
themes for early childhood safety in light of current knowledge of upstream factors.  

4. Discussion 

The participants’ narratives around influences on perception of and response to injury risk 
linked factors that affect early childhood safety with problems requiring solutions at a societal 
level. The following section draws links between participants’ identification of the complex and 
interactive nature of these influences and factors identified in the literature. 

Personal fatigue was a recurrent theme in this study, with participants noting as research has,  
that lack of sleep affects mental acuity, competence, aggression and the ability to make good 
judgment, all of which matter for child safety. Further complexity is introduced with fatigue as a 
symptom of depression [20], which has been linked to child injury [21]. Sleep disturbance among 
young children is associated with child injury [22,23] and contributes to parental sleep deprivation.  
In addition, New Zealanders work comparatively long hours [24] so parents may feel “time-poor” 
and for women, long working hours combined with the “second shift” (unpaid hours of mothering 
and housework) may result in high levels of ongoing fatigue [25]. Maternal welfare suffers as 
mothers generally protect time with children at a cost to themselves [26] and mothers are having 
less sleep than is recommended for maintaining mental and physical health [26]. 

The child development literature supports participants’ insistence that a caring, engaged and 
constant adult with whom the child can develop a relationship is important [27]. Measuring 
supervision is difficult [28,29], yet supervision is necessary in a caring relationship, and is 
beneficial to child safety [30–32]. Active supervision forms the “glue” of caring by a 
“conscientious parent” [33]. Tacit caring skills identified in other environments are attributes of 
such supervision: anticipating and defusing potential upsets, ensuring those unable to care for 
themselves are not left “hungry, angry, lonely or tired”, having consistent and fair boundaries, and 
keeping everyone safe emotionally and physically [34]. 

The participants’ observations on changes in family concurred with findings of a social gradient 
for child injury in NZ [35], concerns over older siblings’ home responsibilities and the lack of 
mentoring for young supervisors [36,37]. Compared to earlier generations, a greater proportion of 
NZ marriages now end in divorce, single-parent families are increasing [38] and the median 
maternal age for the first baby has risen from 26.8 years in 1986 to 30.7 in 2006 for nuptial births. 
Fewer children are being born, but more children are born to lower compared to higher income 
households [39]. Families in NZ are relatively mobile and high housing costs contribute as people 
opt for cheap, poor-quality, rental housing. In the face of poverty, other families combine 
households which can increase overcrowding, a risk for child injury [40]. 
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Participant narratives reflected concern about increasing disparity between the overworked and 
underworked and its implication for child safety, an observation shared by Australian academics:  

“We have seen a growth in high-end jobs (mostly with very long hours), in low-end jobs 
(mostly with not enough hours) and in no jobs at all for a sizeable group of men who 
don’t succeed in the formal education system. Very little of this is good news for 
children” [41].  

Post World War II, NZ was considered an egalitarian society with good child health, and 
families commonly living on a single wage supplemented by a universal child benefit. Now 
housing costs are high and household survival often requires more than one income. Some 
assistance is available for low-paid employed parents and there is direct provision of services and 
early childcare, however, benefits are means-tested and not pegged to inflation (unlike 
superannuation for older people). Parental leave in NZ is 14 weeks, much less generous than 
Sweden (68 weeks) or the UK (39 weeks). The International Social Survey Programme conclusion 
that inequality rose faster in NZ than in most of the Western world [42], with more emphasis 
placed on “personal aspiration and responsibility, and less on collective well-being and support 
from the state” [43] supports participants’ concerns about changing values and widening 
disparities. A large gap between rich and poor is evident in NZ [44] with a “large shift in income 
from low and middle-income groups to the highest income group” noted prior to 2000 [45]. Recent 
data show 20% of dependent children in NZ live in significant or severe hardship compared to 4% 
of those aged 65+ years [46] (these reports use international standardized categories for measuring 
relative poverty). Such inequalities impact on housing and child safety [47]. 

Traditional economic theory defined unpaid work, undertaken predominantly by women for 
their own families and households (providing food, maintaining the household, bringing up and 
keeping children safe, and caring for others) as “unproductive”, and the role of parents, especially 
for women, is devalued [33,48]. Although seriously criticized for the inequity it supports [49], it 
appears to continue as an underlying assumption behind policy decisions, despite the estimated 
value of this unpaid work to NZ being of the order of 39% of gross domestic product [50].  

Work-life balance has changed in recent decades [51] and Hakim’s suggestion that most women 
prefer an adaptive lifestyle, combining work and home [52] fitted many of the participants’ 
narratives. Women have increased control over fertility, paid work may be more flexible and 
employment is increasing, for example, in service industries where women are more likely to be 
employed [52]. However, the employment environment makes it harder for workers, both fathers 
and mothers, to be good parents [26,41,48]. Reduced job security and conditions do not support 
family life, and include casual contracts, longer hours and expectations that paid work will always 
come before family. NZ lacks recognition of young children’s needs for health and safety: 
“Returning to work sooner than desired after having a baby, and working full-time rather than 
part-time, are consistent with women accommodating a job rather than the workplace 
accommodating mothers” [53]. “Institutional and structural factors” such as a reduction in the 
hours required to work, and recognition that career paths may be different for women than for men 
would be helpful [53].  
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Where to from Here?  

Injury prevention moved away from “blaming the victim” prior to the 1970s, recognizing that 
victims were often unable to modify the unsafe features of their physical environment. The focus 
was on developing “tame solutions” which have generated successes. Human behavior still 
contributes to injury occurring and its prevention, and the value of employing behavioural sciences 
has been increasingly recognized [54]. Such approaches have been particularly useful in 
investigating the parent/child relationship associated with child injury [55]. What is in little 
evidence is the investigation of societal and systemic factors in the context of injury. One of the few 
is Hanson et al.’s [56] injury iceberg, which contributes to the recognition of social context [57].  

Exploring the influences on child safety through the eyes of practitioners identified societal 
values and systemic issues. Typical of wicked problems, they do not operate independently, but do 
overlap with other dimensions of children’s health. There would be considerable benefit in 
developing and utilizing collaborative strength to engage national decision makers on child safety. 

Strengths of this study included the insights two critical sets of child safety informants provided 
and their accord with conclusions in other literature. Society influences how parents parent, and 
necessary change does not occur in isolation. Making the environment supportive for those caring 
for young children will be crucial. This study recognises the legitimacy of practitioners’ voices and 
their ability to identify the complexities of influences that influence the exposure to risk of early 
childhood injury. Methodologically, the semi-structured schedule ensured the focus remained on 
child safety, while the open-ended, responsive data collection method meant informants were not 
restricted by accepted knowledge. There were limitations. Participation was voluntary which may 
have reduced the variety of voices. Few of the mothers were in full time employment and few were 
single parenting. Family workers’ observations provided insights into their clients’ lives, but these 
were not their clients’ views. Participants’ narratives did not have the benefit of a “kaupapa Māori” 
analysis so an important world view was not included. 

While further thought is required to determine how to address these broader issues, this 
investigation must not be an excuse for doing nothing. Trialling a specific intervention to change 
how society perceives and values children will not be possible because, as a wicked problem “every 
solution is a “one-shot” operation there is no opportunity to learn by trial-and-error, every attempt 
counts”. Complex action will be required to shift the focus in public policy and economic thinking to 
a position that actively seeks to foster child safety and wellbeing in all areas of government.  

Positive actions would be to:  

(a) Undertake child impact assessments for all proposed NZ legislation and policy 
development, and retrospectively for existing legislation and policy, specifically 
addressing child safety.  

(b) Reorient underlying perceptions from children as a social cost, to children as an asset for 
society’s future.  

(c) Develop policy to increase job security for primary carers and institute a living wage to 
contribute to improving child safety by addressing low-paid employment, poverty and 
potentially the social gradient of child injury.  
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(d) Adequately resource parenting programs proven to be effective cross-culturally to be 
accessible to parents and families. Additional resources may be needed to develop, 
deliver and evaluate effective programs to meet the needs of families for whom current 
systems do not work.  

(e) Develop programs to train community health professionals to mentor and support parents 
and their extended families so they are competent care-providers. 

5. Conclusions 

New Zealand once prided itself on being an international leader in child health, but now lags 
behind in providing a safe place for children to live. Examining the problem through the eyes of 
those whose work involves keeping young children safe on a daily basis, has identified dimensions 
of the problem that have been missed and reprioritised aspects that have been accepted as norms. 
Reframing child safety as a wicked problem recognizes the potential relationships with other 
problems, as well as upstream factors including employment and income distribution, the changing 
nature of neighborhoods and families, work-life balance and the value of children in society. This 
is not to say that solutions such as swimming pool fencing or child resistant closures have not 
reduced child injury. However, unless the upstream influences on parents managing child safety are 
addressed, parents will continue to be victims of societal and systemic factors over which they have 
no control. Injury prevention has made considerable efforts to address the physical environment, 
but it is unlikely that resolutions will be achieved without challenging the societal factors that have 
been misdiagnosed, ignored or put in the “too hard basket”.  
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