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Ab s t r ac t​
Aim: At the University Medical School Hospital in Honduras, a paper-based injury surveillance system (InSS) registered all injury cases in the 
emergency department in 2013. This is the first study to identify the injury profiles of children in Honduras, using the InSS data.
Materials and methods: A case-series study was carried out using the InSS. Children aged 0–14 years were identified in the data set, and the 
descriptive statistics and bivariate analyzes were completed using this data.
Results: Of 17,971 study patients, 5,873 (32.7%) patients were 0–14 years old with an average age of 7.3 ± 4.1 years. Unintentional injuries, 
most commonly road traffic incidents, falls, and blunt force trauma, constituted 94.2% of the total injuries. In all, 1.9% (109) self-inflicted injuries 
and 3.9% (230) deliberate interpersonal injuries with 35.8% due to blunt force trauma and 22.6% due to gunshot wounds. The mortality rate 
was 0.2%, and 84% of children spent 3 or fewer days in the hospital. Firearm injuries were more severe and resulted in a longer hospital stay.
Conclusion: Childhood injuries are highly prevalent and a public concern throughout Honduras. This study profiles these injuries of over an 
entire year and provides insight into the types of interventions that could be effective in preventing and managing the high burden of pediatric 
injuries in this region.
Clinical significance: This study provides the groundwork to profiling the high burden of injuries in Honduran children. Targeted injury prevention 
strategies and interventions can begin to be developed and implemented using the profile.
Keywords: Child, Honduras, Public Health Surveillance, Road traffic accidents, Wounds and Injuries.

Re s u m e n
Objetivo: En el Hospital Escuela de la Facultad de Medicina de la Universidad de Honduras, un sistema de vigilancia de lesiones en papel (InSS) 
registró todos los casos de lesiones en el Departamento de Emergencias en el año 2013. Utilizando los datos del InSS, este estudio es el primero 
en describir el perfil de las lesiones en niños en Honduras.
Materiales y métodos: Se realizó un estudio de serie de casos utilizando el InSS. Se identificaron los pacientes de 0 a 14 años en el conjunto de 
datos, y se realizaron estadísticas descriptivas y análisis bivariados utilizando estos datos.
Resultados: Hubo 5.873 pacientes de 0–14 años de un total de 17.971 pacientes (32,7%) con una edad promedio de 7,3 ± 4,1 años. Las lesiones 
no intencionales, más comunes fueron los eventos de tránsito, las caídas y los traumatismos contundentes; en total constituyeron el 94,2% del 
total de lesiones. Hubo 1.9% (109) lesiones autoinfligidas y 3.9% (230) lesiones interpersonales deliberadas con 35.8% debido a traumatismos 
contundentes y 22.6% debido a heridas por armas de fuego. La tasa de mortalidad fue del 0,2% y el 84% de los niños pasaron 3 días o menos 
en el hospital. Las lesiones por arma de fuego fueron más graves y resultaron en una estancia hospitalaria más prolongada.
Conclusión: Las lesiones infantiles son altamente prevalentes y una preocupación en salud pública en Honduras. Este estudio describe estas 
lesiones y proporciona información sobre los tipos de intervenciones que podrían ser efectivas para prevenir y manejar la alta carga de lesiones 
pediátricas en esta región.
Importancia clínica: El estudio proporciona la base para perfilar la alta carga de lesiones en los niños hondureños. Estrategias e intervenciones 
de prevención de lesiones  pueden comenzar a desarrollarse e implementarse utilizando este perfil.
Palabras clave: Niños, Honduras, Vigilancia en Salud Pública, Accidentes de tránsito, heridas y traumatismos.
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In t r o d u c t i o n​
Globally, over 5 million people die annually due to injuries, constituting 
9% of the global mortality.1 It is estimated that over 2,000 children 
and teenagers worldwide die daily due to preventable injuries.2 
Morbidities due to injuries often include permanent disabilities 
and changes in lifestyles. In 2013, approximately 973 million people 
suffered an injury that required medical assistance.3 Burns, road traffic 
injuries (RTIs), drowning, fall, and homicide are 5 of the top 15 causes 
of death among children aged 5–14, while burns and drowning are 
in the top 15 causes of death among children aged 0 to 4.1 Targeted 
prevention strategies at reducing the burden of injuries would reduce 
the overall mortality and morbidity in this population.4,5
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In 2013, when the data from this study was collected, Honduras 
had the highest rate of homicide in the world,6 and Yacoub et al. 
published an injury profile of Hondurans over 15 years old, which 
showed that violence is a significant issue in the region. The Pan-
American Health Organization (PAHO) showed that children 5–14 
years of age and young adults 15–24 years of age are most affected 
by injuries in Honduras,7 indicating the importance of childhood 
injuries, fatal or nonfatal, in this region. Yet, awareness of this issue 
is low.2

Childhood injury prevention strategies are invaluable in 
lower income areas. It is known that lower socioeconomic status 
increases the risk of injury morbidity and mortality,1 yet no universal 
prevention strategies have been created for these communities.8 
Statistics on injuries drive injury prevention, creating the need for 
injury profiles. However, a particular weakness is observed in the 
health system of Honduras in obtaining health statistics.7 Morbidity 
and mortality data primarily comes from the Ministry of Health 
reports and special reports, respectively,7 but is insufficient to create 
detailed injury profiles.

Through funding from the Centers for Disease Control and 
Prevention, PAHO, and United Nations Development Programme 
and in partnership with the University Medical School Hospital 
(UMSH) in Tegucigalpa, Honduras’s largest referral hospital, a 
paper-based injury surveillance system (InSS) was implemented in 
2005.9 It included all registered cases of injuries in the emergency 
department. The World Health Organization (WHO) defines adult 
mortality rates as death in individuals aged 15 years and older, and 
childhood mortality in children younger than 15 years.10 Given 
one-third of injuries in the InSS data base were in the childhood 
population, a detailed analysis of the specific injury burden for this 
age-group was warranted.

This study aims to provide insight into the burden of both 
intentional and unintentional injuries in Honduras through the 
construction of an injury profile of children aged 0–14 years from the 
Honduran children assisted at UMSH from the 2013 InSS database. 
This injury profile will be useful for promoting effective childhood 
injury prevention services and policies in Honduras.

Mat e r ia  l s a n d Me t h o d s​
This is a retrospective study that describes the InSS in UMSH from 
January 1, 2013, to December 31, 2013. This period provided the 
most accurate and clean data available from the system due to 
the availability of resources for data processing and institutional 
support to the data collection.11 The UMSH is a core hospital 
caring for 1.3 million people living in the metropolitan region of 
Tegucigalpa, the Central District of Honduras. It is also the main 
referral center for 64 primary care health centers and 5 hospitals. 
The hospital has 1,055 beds and assists around 87,000 patients per 
year, of which 15% present with trauma.11

Upon arrival at the UMSH emergency room (ER), an InSS 
document was filled by a health-care worker by interviewing the 
patient or a family member. Each patient admitted with an injury 
received a unique case number to document a comprehensive 
profile of their injury or injuries. The form was a wide-ranging 
questionnaire including descriptive questions about the location, 
mechanism, severity, and intentionality of the injury. It also included 
demographic questions and a physical assessment of each patient. 
A full description of the procedures and the information contained 
in the surveillance form is described by Rodriguez et al.11

The WHO separates pediatric and adult mortality rates at 15 
years of age,10 so this study looks at pediatric injuries in children 
aged 14 years and younger. In order to compare age-groups, 
children were split evenly into three age-groups, namely, 0–4 years 
(early childhood), 5–9 years (middle childhood), and 10–14 years 
(early adolescents).12

Injuries were classified as either unintentional, deliberately 
self-inflicted or a deliberate interpersonal injury. Unintentional 
injuries included all nondeliberate injuries including unintentional 
interpersonal and intrapersonal injuries.5,13 Road traffic injuries, 
falls, and burns are all examples of unintentional injuries if the 
interviewee indicated that the injury was not purposefully done 
by or done to the patient. Self-inflicted injuries consisted of any 
intrapersonal injuries such as firearm injuries, poisonings, and 
blunt force traumas if the interviewees indicated that the injuries 
were done purposefully by the patients to themselves. A deliberate 
interpersonal injury consisted of any injury such as a firearm injury, 
sexual assault, and blunt force trauma if the interviewee indicated 
that the injury was done purposefully by another person to the 
patient.

Mechanisms of injury included RTIs, sexual assault, falls, blunt 
force, bladed weapon, gunshot, fire, strangulation, poisoning, 
explosions, drowning, pyrotechnics, bites, suffocation, contact 
with electricity, natural disaster, injury by foreign body, contact 
with machinery, gas, crushing, or other. Road traffic injuries were 
defined as any injury sustained while inside or outside a vehicle 
on a road. Blunt force trauma was defined as any physical injury 
that is nonpenetrating caused by a forceful impact on the body, 
not better defined by another category. Injuries by a foreign 
body were defined as any injury whether it be inhaled, ingested, 
penetrating, and so on that remains in the body and causes injury 
except gunshot wounds.

Severity was measured on a scale from 1 to 4, with 1 meaning 
no apparent injury, 2 meaning slight injury (superficial injuries), 3 
meaning moderate injury (fractures, stitches, etc.), and 4 meaning 
a severe injury (requiring surgery or intensive care). Anatomical 
location of injury was categorized as injuries to the head, upper 
limb, lower limb, trunk, systemic, or other. Head injuries included 
injuries to the head, eyes, ears, nose, or neck. Trunk injuries were 
defined as injuries to the thorax, back, abdomen, buttocks, pelvis, 
or genitals. Upper limb injuries were defined as injuries to the arms, 
forearms, hands, or fingers. Lower limb injuries were defined as 
injuries to the thighs, knees, legs, feet, or toes. Systemic injuries 
were defined as intoxication or radiation. Others were all injuries 
that did not fit into these classifications.

The data from the InSS were exported to Stata 14® (StataCorp, 
TX, USA) for quality control and analysis. All quantitative variables 
were described using central tendency and dispersion measures, 
while all categorical variables were described using frequencies 
and percentages. Chi-square or Fisher’s exact test was used to 
identify the independence of the categorical variables. After 
checking for assumptions, t tests or one-way analyzes of variance 
(ANOVAs) were used, respectively, to compare means of two or 
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more groups based on quantitative variables. In groups with 
more than two variables that were shown to have a statistically 
significant overall difference between groups, a Tukey’s post 
hoc test was completed to determine the specific groups that 
differed.

The study received ethical approval from the University of 
Pittsburgh Institutional Review Board with the approval number 
PRO17080111.

Re s u lts​
In 2013, of 17,971 total injuries, 5,873 (32.7%) were injury-related 
ER visits for patients aged 0–14 years. The average age of these 
patients was 7.4 ± 4.2 years, with 31.7% (1,862) children aged 0–4 
years, 32.4% (1,905) aged 5–9 years, and 36.0% (2,114) aged 10–14 
years. The male to female ratio was 1.8:1, with 64.5% (3,790) male 
patients and 35.5% (2,083) female patients.

Intentionality of Injuries
Of the total injuries, 94.2% was unintentional, 3.9% deliberate 
interpersonal injuries, and 1.9% self-inflicted. Table 1 includes 
intentionality of the injuries based on age-group, and Figure 1 
displays intentionality based on the age-group and sex. Most 
injuries were unintentional, with 97.6% unintentional in preschool 
children, 96.6% unintentional in middle childhood, and 89.1% 
unintentional in adolescents. No self-inflicted injuries were reported 
among preschool children but 0.3% (6) in middle childhood and 
4.9% (103) in early adolescents. In all, 2.4% (45) was of deliberate 

interpersonal injuries in preschool children, 3.0% (58) in middle 
childhood, and 6.0% (127) in adolescents (p < 0.0001).

The mean age of children injured by intent was 7.2 ± 4.1 
years for unintentional injuries, 12.4 ± 1.7 years for self-inflicted 
injuries, and 9.3 ± 4.1 years for deliberate interpersonal injuries 
(F = 116.33, p < 0.0001). Intentionality was significantly different 
by sex in early adolescence (p < 0.0001). Boys (91.3%) were more 

Table 1: Characteristics of injuries based on age-group and sex

Injuries

0–4 Years 5–9 Years 10–14 Years

Total N (%)Male N (%) Female N (%) Male N (%) Female N (%) Male N (%) Female N (%)
Total 1109 (59.7)* 749 (40.3)* 1215 (63.9)* 688 (36.2)* 1466 (69.4)* 646 (30.6)* 5,873 (100)
Place
  Home 880 (79.4) 615 (82.1) 607 (50.0)* 395 (57.4)* 462 (31.5)* 298 (46.1)* 3,261 (55.5)
  Street 130 (11.7) 69 (9.2) 341 (28.1)* 150 (21.8)* 496 (33.8)* 170 (26.3)* 1,357 (23.1)
  School 25 (2.3) 10 (1.3) 158 (13.0)* 80 (11.6)* 253 (17.3)* 97 (15.0)* 623 (10.6)
  Other 74 (6.7) 55 (7.3) 109 (9.0)* 63 (9.2)* 255 (17.4)* 81 (12.5)* 640 (10.9)
Intentionality
  Unintentional 1,084 (97.6) 727 (97.2) 1,176 (96.8) 664 (96.5) 1,339 (91.3)* 543 (84.2)* 5,539 (94.2)
  Deliberate self-inflicted 0 (0) 0 (0) 3 (0.3) 3 (0.4) 43 (2.9)* 60 (9.3)* 109 (1.9)
  Deliberate interpersonal 24 (2.2) 21 (2.8) 36 (3.0) 21 (3.1) 84 (5.4)* 42 (6.5)* 230 (3.9)
Location
  Head 557 (50.1) 387 (51.7) 492 (40.5)* 272 (39.5)* 446 (30.4)* 177 (27.4)* 2,334 (39.7)
  Upper limb 283 (25.5) 158 (21.1) 465 (38.3)* 228 (33.1)* 555 (37.9)* 182 (28.2)* 1,875 (31.9)
  Lower limb 101 (9.1) 82 (11.0) 147 (12.1)* 97 (14.1)* 325 (22.2)* 159 (24.6)* 912 (15.5)
  Trunk 78 (7.0) 58 (7.7) 65 (5.4)* 65 (9.5)* 85 (5.8)* 58 (9.0)* 409 (7.0)
  Systemic 49 (4.4) 43 (5.7) 15 (1.2)* 16 (2.3)* 30 (2.1)* 58 (9.0)* 211 (3.6)
  Other 41 (3.7) 21 (2.8) 31 (2.6)* 10 (1.5)* 25 (1.7)* 12 (1.9)* 140 (2.4)
  Recreation 880 (79.4) 585 (78.2) 922 (75.9)* 482 (70.1)* 924 (63.0)* 362 (56.0)* 4161 (70.8)
  Traveling/walking 118 (10.6) 62 (8.3) 158 (13.0)* 98 (14.2)* 240 (16.4)* 136 (21.1)* 813 (13.8)
  Working 48 (4.3) 42 (5.6) 75 (6.2)* 52 (7.6)* 172 (11.7)* 77 (11.9)* 466 (7.9)
  Studying 2 (0.2) 0 (0) 12 (1.0)* 10 (1.5)* 33 (2.3)* 12 (1.9)* 69 (1.2)
  Other 7 (0.6) 6 (0.8) 7 (0.6)* 4 (0.6)* 17 (1.2)* 7 (1.1)* 49 (0.8)
  Unknown 54 (4.9) 53 (7.1) 41 (3.4)* 42 (6.1)* 80 (5.5)* 52 (8.1)* 315 (5.4)

*Denotes p < 0.05 using t-tests or 1-way ANOVAs between sex within age groups with selected variables

Fig. 1: Percentage of injuries in intentionality groups based on age-
group and sex of patients
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likely than girls (84.2%) to have unintentional injuries; girls (9.3% 
and 6.5%, respectively) were more likely than boys (5.4% and 
2.9%, respectively) to have self-inflicted injuries and deliberate 
interpersonal injuries, which was seen across all age-groups 
(Table 1).

Mechanism of Injuries
By age-group, older children had a higher percentage of RTIs, 
traumatic injuries, and violent injuries such as bladed weapons 
and gunshots compared to younger children (p < 0.0001). Younger 
children had a higher percentage of injuries due to falls, foreign 
bodies, hot liquids/gas, and fire compared to older children (p < 
0.0001). As children in middle childhood (ages 6–11) transitioned to 
adolescence, they had fewer early childhood injuries due to foreign 
bodies, fire, or hot liquids/gas but more due to bladed weapons and 
RTIs (p < 0.0001). Table 2 shows the frequency and percentage of 
mechanisms of injuries by age group.

The most common unintentional injuries were 59.0% (3,176) 
falls, 11.7% (629) blunt force traumas, 9.9% (530) RTIs, and 4.1% (218) 
sharp object injuries. The most common deliberate interpersonal 
injuries consisted of 35.8% (81) blunt force traumas, 22.6% (51) 
gunshots, 12.8% (29) bites from another person, 12.8% (29) from 
sexual assault, and 9.7% (22) knife wounds. The most frequent self-
inflicted injuries consisted of 59.6% (65) intoxications or poisonings, 
29.4% (32) falls, and 4.6% (5) blunt force traumas.

Of the 532 RTIs, 257 (48.3%) were pedestrians, 69 (13.0%) 
were drivers, 162 (30.5%) were passengers, and 44 (8.3%) were 
unspecified RTIs. Of the 231 passengers and drivers, 22 (9.5%) were 
known to use protection while 158 (68.4%) did not. Of the 69 drivers, 
46 (66.7%) were riding a bicycle, 15 (21.7) were riding a motorcycle, 
1 (1.4%) was driving a truck, 4 (6.0%) were riding an animal, and 1 
(1.4%) was driving a taxi.

Gang-related violence caused 5.1% (12) of the interpersonal 
injuries. Of these injuries, 83.3% (10) was in early adolescents, 
8.3% (1) in children of middle childhood, and 8.3% (1) in preschool 
children. Fifty-one interpersonal injuries due to firearms. The 
aggressors were more likely someone with no relation to the victim 
(64.5%), unspecified or unknown (19.6%), or gang-related (13.7%). 
When comparing firearm injuries to non-firearm intentional injuries, 

more known aggressors were gang related (13.7% vs 2.8%) or had 
no relation to the victim (64.5% vs 12.3%; p < 0.0001). Children 
injured by firearms were more likely to be older (10.2 ± 3.9 years) 
than children injured by all other types of injuries (7.3 ± 4.1 years; 
p < 0.0001).

Place and Activity of Injuries
Most injuries occurred at home (55.5%) followed by those that 
happened on the streets (23.1%). Male and female children aged 0–4 
years had 79.4% and 82.2% of their injuries at home and 11.7% and 
9.2% of their injuries on the streets, respectively (p = 0.148). Male 
and female children aged 5–9 years had 50.0% and 57.4% of their 
injuries at home and 28.1% and 21.8% on the streets, respectively 
(p = 0.007). Male children aged 10–14 years had more injuries on 
the streets (33.8%) than at home (31.5%), while female children in 
the same age-group had more injuries at home (46.1%) than from 
the streets (26.3%; p < 0.0001; Table 1).

Children were most likely to be injured while doing recreational 
activities (70.8%), traveling/walking (13.8%), working (7.9%), or 
studying (7.9%). In older children, more injuries occurred during 
traveling/walking and working and fewer during recreation 
compared to younger children. Males were injured doing 
recreational activities compared to females in all age groups; 79.4%, 
75.9%, and 63.0% of the total injuries were due to recreation in boys 
in early childhood, middle childhood, and early adolescence, and 
78.2%, 70.1%, and 56% of the total injuries were due to recreational 
activities in girls in early childhood, middle childhood, and early 
adolescence (p < 0.0005).

Severity and Anatomical Locations of Injuries
The majority of children (84%) spent 3 or fewer days in the 
hospital. In all, 165 (2.8%) children spent a substantial time in the 
hospital (more than 15 days) due to the severity of their injuries. 
Male children had longer hospital stay spending than female 
children, with 16.3% of males spending more than 3 days and 
13.5% of females spending more than 3 days in the hospital  
(p = 0.005).

Severity score means by age-groups had no statistically 
significant difference, with an average severity score of 1.6 ± 0.9 

Table 2: Mechanism of injury by age group for injured patients

Mechanism 0–4 Years (n = 1862), N (%) 5–9 Years (n = 1905), N (%) 10–14 Years (n = 2114), N (%) Total (n = 5881), N (%)
Fall 1,068 (57.4) 1,139 (59.8) 1,009 (47.7) 3216 (54.7)
Trauma/blunt force 164 (8.8) 233 (12.2) 318 (15.0) 715 (12.2)
RTIs 99 (5.3) 177 (9.3) 254 (12.0) 530 (9.0)
Bladed weapon 47 (2.5) 76 (4.0) 120 (5.7) 243 (4.1)
Foreign body 99 (5.5) 55 (3.0) 46 (2.2) 200 (3.5)
Gas/hot liquid 107 (5.8) 33 (1.7) 41 (1.9) 181 (3.1)
Poison/intoxication 73 (3.9) 21 (1.1) 85 (4.0) 179 (3.0)
Fire 58 (3.1) 31 (1.6) 24 (1.1) 113 (1.9)
Bites/stings 26 (1.4) 30 (1.6) 48 (2.3) 104 (1.8)
Other 32 (1.7) 18 (0.9) 27 (1.3) 77 (1.3)
Gunshot 9 (0.5) 12 (0.6) 39 (1.8) 60 (1.0)
Crushing 12 (0.6) 11 (0.6) 27 (1.3) 50 (0.9)
Sexual assault 7 (0.4) 8 (0.4) 14 (0.7) 29 (0.5)
Suffocation 11 (0.6) 8 (0.4) 2 (0.1) 21 (0.4)
Unknown 50 (2.7) 53 (2.8) 60 (2.8) 163 (2.8)

Pearson χ​2 = 356.6026; p < 0.0001
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for children of all ages (p = 0.8833). A significant difference was 
observed for severity score means between intentionality groups (F 
= 5.36, p = 0.0048) with a severity score of 1.6 ± 0.9 for unintentional 
injuries, 2.2 ± 1.3 for self-inflicted injuries, and 2.1 ± 0.8 for deliberate 
interpersonal injuries. The severity score mean was also higher for 
firearm injuries (2.5 ± 0.3) compared to non-firearm injuries (1.6 ± 
0.0; p = 0.014).

Children with injuries due to firearms had a longer hospital stay 
than children with injuries due to other mechanisms. Most children 
(84.8%) with injuries due to other mechanisms spent 3 or fewer days 
in the hospital while the majority of children with firearm injuries 
(53.2%) spent 4 or more days in the hospital (p < 0.0001).

Head injuries (39.7%), upper limb injuries (31.9%), and lower limb 
injuries (15.5%) were the most common locations for the sustained 
injuries. A significant difference was observed in anatomical 
location frequencies by age-group (p < 0.0005) with younger 
children having more head injuries and fewer limb injuries than 
older children. Separating by sex and age groups, male and female 
children aged 0–4 years having 50.1% and 51.7% of injuries to the 
head, 25.5% and 21.1% to the upper limb, and 9.1% and 11.0% to 
the lower limb, respectively (p = 0.096). Male and female children 
aged 5–9 years had 40.5% and 39.5% of injuries affecting the head, 
38.3% and 33.1% the upper limb, and 12.1% and 14.1% the lower 
limb, respectively (p < 0.0005). Male and female children aged 
10–14 years had 30.4% and 27.4% of injuries in the head, 37.9% 
and 28.2% in the upper limb and 22.2% and 24.6% in the lower 
limb (p < 0.0005).

The mortality rate was low with 14 (0.2%) injuries resulting 
in death, with 6 (42.9%) death in the youngest children, 3 (21.4%) 
death of patients in middle childhood, and 5 (35.7%) death in 
early adolescents. Unintentional injuries composed 13 (92.9%) 
death, whereas 1 (7.1%) death was caused by suicide. The only 
suicide completion was an early adolescent with a firearm. Of the 
unintentional deaths, 7 (53.8%) were from RTIs, 3 (23.1%) from 
falls, 1 (7.7%) from a sharp object, 1 (7.7%) from drowning, and 1 
unspecified.

Of the children who died from their injuries, 11 (78.6%) had 
injuries to the head, 2 (14.3%) to the upper limb, and 1 (14.3%) had 
injuries designated as other, which was different compared to those 
who did not die from their injuries (p = 0.039). Of the 2,334 injuries 
to the head, 1,399 (59.9%) were of traumatic brain injury.

Injuries affecting the head (1.8 ± 0.9), trunk (1.9 ± 1.0), or other 
locations (1.9 ± 1.0) were the most severe; systemic injuries (1.7 ± 
0.9) were moderately severe; and injuries affecting the upper limb 
(1.3 ± 0.7) or lower limb (1.4 ± 0.8) were less severe (p < 0.0001).

Di s c u s s i o n​
Although there are many epidemiological studies regarding 
childhood injuries, most of these studies focused on high-income 
countries. This is the first study that specifically looks at childhood 
injuries in Honduras. Lack of comprehensive data on injuries 
in Honduras has led to a lack of targeted preventive strategies 
for pediatric injuries in the country. With over 5,000 recorded 
children aged under 15 years treated for injuries in the emergency 
department of UMSH in 2013, the need of understanding the 
mechanisms behind these injuries is clear.

Approximately one-third (32.7%) of the total injuries occurred in 
children aged 0–14 years. This percentage is higher when compared 
to other similar studies in low- and middle-income countries (LMICs) 
such as a registry of injuries in Colombia, where 30.5% of the total 

injuries was found to be in people less than 18 years of age.14 In a 
registry in Bangladesh, children aged 0–14 years composed 16.8% 
of the total injuries.15

More boys than girls were treated for their injuries, which is the 
trend around the world.16–19 Jalalvandi et al. suggested that this 
could be due to an increase in freedom for playing among boys in 
LMICs.19 Morrongiello and Dawber suggested that boys approach 
and touch hazards more than girls do and it takes more effort for 
mothers to redirect boys from these hazards.20 One study pointed 
out that boys cross streets unaccompanied more than girls do, a 
potential cause of increased RTIs in boys.21 Increased supervised 
child-care and increasing safe-play areas could be effective in 
reducing injuries in this population.22

Most injuries in children were unintentional. Injuries in 
Honduran children showed a similar trend in studies conducted 
in LMICs such as Nicaragua,16 Western Iran,19 central India,17 and 
Mozambique.18 The most common unintentional injuries were 
due to falls which is a trend reported in other studies in LMICs.16–19 
Young children often fall from furniture and stairs.23 Simple and 
cost-effective fall prevention strategies in children are to use stair 
gates24 and also educating parents on these common injuries in 
children.25 Falls from playground equipment among schoolchildren 
are common and often severe, and not installing monkey bars26 
or restricting the height of playground equipment27 could lower 
those injuries.

Another common unintentional injury was RTIs. A discrepancy 
is often observed between high- and low-income countries on the 
mechanisms for RTIs. In high-income countries, the majority of 
RTIs are suffered by vehicle occupants while the majority of RTIs in 
LMICs are suffered by vulnerable road users such as motorcyclists 
and pedestrians.28 Honduras does not have regular inspections 
of roads, policies separating road users from pedestrians or other 
vulnerable road users, and have national road safety strategy.29 
Countries with similarities to Honduras has seen benefit in using 
cameras for detecting traffic violations,30 enforcing drinking and 
driving laws,31 separating physically vulnerable road users by 
creating motorcycle- and bicycle-exclusive lanes,32 increasing 
pedestrian crossing signs and clearly marking crosswalks,33 
targeting motorcyclists or bicyclists not wearing helmets and 
designated vests,34 and targeting pedestrians crossing at 
prohibited places.34

In our study, the majority of children did not use protective 
devices such as a helmet or seatbelt at the time of the injury. Injuries 
to the head were the most frequent and severe, were likely to be 
a traumatic brain injury and had the most deaths of all anatomical 
locations of injury, highlighting the importance of prevention 
strategies such as the use of helmets.35 Other evidence-based 
and cost-effective interventions include the use and enforcement 
of seatbelts33 and the use of car restraints.24 The development of 
better vehicle and pedestrian guidelines would be beneficial for 
reducing some of the most severe and frequent injuries seen in 
children in Honduras.

Intentional injuries represented a much smaller yet significant 
portion of the total injury burden. The deliberate interpersonal 
injuries were more severe than the unintentional injuries, and 
they were primarily due to either blunt force trauma or gunshot 
wounds. Injuries by gunshots were more severe and caused a 
longer hospital stay than all other types of injuries and were more 
likely due to an unrelated person or gang member compared to 
all other mechanisms of injuries. The presence of gunshot wound 
injuries is concerning and highlights that children in this region are 
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victims of social violence. Childhood exposure to violence causes 
psychological distress in children,36,37 and it can cause diagnosable 
psychiatric disorders in children and decreases the abilities children 
have to combat typical developmental challenges.37

Gang violence is prevalent and concerning in this region of 
Honduras,38 and in our study some children were victims of this 
type of violence. As of 2001, a total of 30,000 adolescents were 
estimated to be in gangs in this region.38 Known risk factors for 
recruitment into gangs include poverty, lack of opportunities, and 
separation from family members.39 Governmental attempts to 
control gang violence have largely been ineffective.39 One effort 
included territorializing different regions of the city into “barrios” 
(neighborhoods) in an attempt to make the rest of the city safer by 
controlling the area where gangs exist. Instead of making strides 
for gang member reduction and safety improvement, this strategy 
has been shown to strengthen the bonds and sense of belonging 
that gang members have to their gangs and increase transnational 
belonging to gangs.40 Possible prevention strategies include 
strengthening governability through the use and solidification of 
violence surveillance systems,41 increasing job training and support 
centers to keep children from joining gangs, and decreasing access 
to firearms.38 Honduras also lacks many recreation, sport, and 
artistic activities for youth which could keep youth from turning to 
gangs,39 and increasing these types of recreational environments 
would be one strategy to pursue.

Children who injured themselves were more likely to be older 
and primarily female. There is a failure to address mental health 
problems and provide mental health resources in adolescents, 
especially for survivors of violence, in LMICs.42,43 Specifically in 
Honduras, a lack of mental health resources for primary care and 
lack of differentiated care for children and adolescents44 was 
reported. Known warning signs of suicide include expressed suicide 
ideation or threats; substance abuse; the feeling of purposelessness 
or hopelessness; anxiety; withdrawal from friends, family, and 
society; recklessness; mood changes; and anger.45 Some important 
protective factors include access to mental hygiene, positive 
school connections, family stability, religious involvement, lack 
of weapons, and good relations with peers.45 Mood disorders, 
substance use, bullying, and other known risk factors related 
to suicide in adolescence should be routinely screened for by 
healthcare professionals.46 For those screened positive for mood 
disorder or a tendency to commit suicide, removal of firearms from 
the home and a variety of management options including use of 
antidepressants have been shown to be beneficial interventions.46 
Knowing the warning signs, using widespread screening and 
evidence-based interventions,47 and promoting policies and 
education for mental health could be effective in reducing suicide 
attempts/completions in this population.

Although much was learned from the use of the InSS, it is not 
without limitations. With extensive medical records, it is possible 
to follow patients over time to determine the outcomes. Since the 
InSS only gives information on the one encounter the patient has 
in the ER, the development of a better medical record system is 
a necessary future goal for Honduras. Another limitation is that 
many injuries and deaths do not go through the hospital system 
due to the lack of resources such as transportation and finance, so 
the InSS is not able to include information on all injuries that occur 
in the region and just gives an overview of what is seen in the ER. 
Cases in this study are defined per patient, which makes it difficult 
to profile morbidity per injury. Patients with more than one injury 

are likely different than patients with only one injury, and our study 
is unable to explore or account for these differences. Finally, this 
study uses respondent’s self-report about the history of the injury. 
Responses may be subject to social acceptability and recall bias 
although it would be nearly impossible to collect this information 
without the use of a questionnaire.

Co n c lu s i o n​
Childhood injuries are highly prevalent and a public concern 
throughout Honduras. This study profiles injuries of children who 
entered the main referral hospital of Tegucigalpa over an entire year 
and provides insight into the types of interventions that could be 
effective in preventing and managing the high burden of pediatric 
injuries in this region. Also, profiling injuries in LMICs have a wide 
array of challenges, and this study highlights the importance of 
collecting information about injuries for better resource allocation 
and calls for the development of a trauma registry in Honduras. 
Finally, we hope that other LMICs both regionally and worldwide 
can use this research to highlight the importance of childhood 
injuries in lower resource settings and develop targeted policies 
for injury prevention and management.

Further research is needed on childhood injuries in Honduras, 
such as trauma delivery and care, profiling community and domestic 
violence, expansion of care and injury profiling in areas with lack of 
access to care, and understanding the trends of injuries in this region 
over time. Once interventions have been implemented, studies 
will be needed to assess the effectiveness of these interventions.

Cl i n i c a l Si g n i f i c a n c e​
This study provides the groundwork to understand the high burden 
of childhood injuries in Honduras and provides suggestions for 
injury prevention in this population. Targeted childhood injury 
prevention strategies in Honduras should be explored using the 
results of this study to most effectively make use of the public health 
resources available in Honduras.
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