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Fall-related injuries among youth
under 20 years old who were treated
in Nicaraguan emergency departments, 2004
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Abstract

Objective. To describe the circumstances of fall-related
injuries among youth 0-19 years treated in emergency depart-
ments in Nicaragua; to estimate the incidence rates (IR) of
falls; and, to identify areas for prevention efforts. Materials
and Methods.All patients <20 years who were residents of
Managua, Leon, Jinotepe, and Ciudad Sandino (6 593) were
selected for analysis. Data were collected with the 2004 Injury
Surveillance System. Results. In 2004, the IR of falls for youth
<20 years old was 104.2 incidents per 10 000 persons.The IR
for male youth was twice that of female youth. Overall, trees
(23.3%) and beds (15.2%) were the main objects involved in
falls. Fractures were the leading injuries sustained. Conclu-
sions.This study identifies three areas that can be addressed:
furniture, recreation,and physical environment. Interventions
that may be most useful for caregivers and adolescents include
changes in the home environment and recreation play areas,
as well as educational programs.
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Resumen

Obijetivo. Describir las lesiones relacionadas con caidas
entre los nifios y adolescentes menores de 20 afios de edad
que fueron tratados en departamentos de emergencia de
Nicaragua, 2004. Describir las circunstancias y estimar la tasa
de incidencia (TI) de las caidas entre nifios y adolescentes de
0-19 afios atendidos en las salas de emergencia en Nicara-
gua. Ademds, identificar areas donde dirigir los esfuerzos de
prevencion. Materiales y métodos. Se seleccionaron todos
los pacientes (6 593) de 0-19 afios lesionados por caidas aten-
didos en emergencia por el Sistema de Vigilancia de Lesiones
en 2004 en las ciudades de Managua, Ledn, Jinotepe y Ciudad
Sandino. Resultados. En 2004, la Tl para caidas en nifios y
adolescentes 0-19 afios fue 104.2 por 10 000 habitantes. La
Tl en varones fue dos veces mas alta que en mujeres. Los
principales objetos involucrados fueron darboles (23.3%) y
camas (15.2%). La principal naturaleza de lesion fue fractura
(35.7%). Conclusiones. Mobiliario, lugares de recreacion
y ambiente fisico fueron las dreas identificadas. Desarrollar
intervenciones incluyendo cambios en el ambiente del hogar
y dreas recreacionales, asi como programas educacionales,
resulta muy Util para adolescentes y cuidadores.

Palabras clave: caidas accidentales; nifios; adolescentes; Ni-
caragua
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Around the world an estimated 46 894 children
and adolescents age 0-19 years died from fall-
related injuries in 2004.! High-income countries in the
Americas, Europe and Western Pacific regions have
average fall mortality rates of between 0.2 and 1.0 per
100 000 children less than 20 years old. Comparatively,
low-income and middle-income countries in the same
regions reported rates up to three times higher.

Further, as noted in Peden et al. in most countries
falls are the most common type of childhood injury
seen in emergency departments.' Fall-related injuries
contribute substantially to expenditures by both health
care systems and individuals. Though the extent of the
burden of injury is substantial, injuries receive inad-
equate public attention. A disparity exists between the
funds allocated and the magnitude of injury burden as
compared to the burden of other diseases.**

In low- and middle-income countries, information
on falls among children and adolescents is lacking,'®
and Nicaragua is no exception. This study tries to fill
the gap of information about falls among children in Ni-
caragua through the following objectives: 1) to describe
the circumstances of those injuries; 2) to estimate the
incidence rates (IR) of fall injuries treated in EDs, and;
3) to indicate potential prevention action areas.

Material and Methods

Study area and population

This study included four important municipalities in
Nicaragua: Managua, which is the capital of Nicaragua;
Ledn, which is the second largest urban center in the
country, and; Jinotepe and Ciudad Sandino, which are
located 46 km and 12.5 km from the capital, respectively.
These four municipalities are located in the Pacific re-
gion of Nicaragua, which has the greatest population
density. In 2004, the population of persons younger
than 20 years old was 487 401 in Managua, 91 344 in
Ledn, 21 242 in Jinotepe and 32 331 in Ciudad Sandino.
These populations represent 21.5% of Nicaragua’s
total number of persons younger than 20 years old.
The population density varies from 150 inhabitants/
km? in Jinotepe to 3 509 inhabitants/km? in Managua,
corresponding to 3 to 82 times more than the average
population density in Nicaragua.

Sources of data
The Centers for Disease Control and Prevention (CDC)
and the Pan American Health Organization (PAHO),

in coordination with the Health Ministry of Nicaragua,
supported the establishment and development of the

salud piiblica de méxico [ vol. 53, no. 2, marzo-abril de 2011

Injury Surveillance System (ISS), which is described
in detail in a previous report (including information
about pilot work, the emergency department surveil-
lance form, and staff training).® Briefly, the ISS started
in Nicaragua in 2001 with the participation of two hos-
pitals and grew to include four public hospitals. Two
hospitals, both of national importance, are located in
Managua (Fernando Vélez Paiz, a children’s hospital,
and Antonio Lenin Fonseca), a third is located in Le6n
(Oscar Danilo Rosales) and the fourth is in Jinotepe
(Regional). Only falls among residents in Managua,
Ledn, Jinotepe, and Ciudad Sandino were analyzed.
Cuidad Sandino residents were included because they
seek treatment in Managua.

There were 70 240 overall emergency department
(ED) visits by children and adolescents age 0-14 years in
2004, with 13 426 being seen for nonfatal unintentional
injuries (rate of 191.1 per 1 000). The ISS included data
for all persons seen for any type of injury in the ED. For
this study, cases included all patients younger than 20
years old who sought medical attention in the ED for
non-fatal falls during 2004 and who lived in one of the
four municipalities. Falls from animals and transport
vehicles, and falls into a fire were excluded from the
study because they are classified as transport-related
and burn-related injuries. There were 84 falls from
animals, 434 falls from transport vehicles in motion,
and 3 falls into a fire.

Data collection and analysis

A data collection form® was designed specifically for the
ISS and is now the official document of the ED. The form
has four sections for collecting the following: 1) socio-
demographic data (age, sex, residence); 2) general injury
information (intent, place, activity, and mechanism [e.g.,
transport-related, blunt force, fall, poisoning]); 3) clini-
cal data (alcohol use, body region, nature, severity) and
case disposition (treated and discharged, admitted to the
hospital, etc.), and; 4) additional information specific to
particular injuries. For instance, for transport-related
injuries, factors such as mode of transport (on foot,
bicycle, car), the role of the injured person (driver, pas-
senger), and safety elements (use of seat belt, helmet,
child safety seat) are recorded. Severity is defined by the
type of injury. For example, minor injuries are bruises
and cuts, moderate injuries are fractures or sutures, and
severe injuries include internal hemorrhage, punctured
organs and severed blood vessels. The form also in-
cludes a notes field where the physician can document
other relevant details of the injury event.

The first contact for the injured person in the ED
is with the admissions worker, who completes the first
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section of the data collection form. The attending physi-
cian fills out the next three sections and records notes, as
appropriate. The form is then sent to the epidemiology
department for review. If data are incomplete or unclear,
the form is returned to the emergency admissions work-
er or physician for correction. Finally, the epidemiology
department sends the form to the statistics department
where information is entered into a database. Staff was
trained in both the use of the system and injury epide-
miology. Participants in the training included doctors,
emergency medicine staff, hospital epidemiologists, and
local health department staff.

Data were cleaned and analyzed using the comput-
er program Epi Info 3.3.2 (Atlanta: Centers for Disease
Control). Variables used in the analyses were age, sex,
place injured, activity, body region, and diagnosis of the
case. Variables with missing data included place (12.3%),
activity (14.4%), severity score (0.6%), mechanism (2%),
body region (1.1%), and diagnosis (0.1%). The narratives
in the record of each patient were reviewed and coded
to obtain the circumstances and objects involved in the
falls. In approximately 75% of the falls, either no object
was involved or it could not be determined, particularly
for falls on the same level, which contributed a little

Table |

more than 50% of unclassified objects. The incidence
rate (IR [per 10 000]) and 95% confidence intervals (CI)
were calculated by using the number of children injured
in falls as the numerator and the population of each
municipality as the denominator.

Results

In 2004, 6 593 children and adolescents younger than
20 years old were seen in EDs for fall-related injuries.
This number represents 51% of all falls (12 940) seen
in the EDs.

Incidence rate (IR)

Overall, the IR was 104.2 incidents per 10 000 inhabit-
ants (Table I; CI 101.7-106.7). The IR for Jinotepe was
nearly twice that of Leén and Managua and 8 times
greater than that of Ciudad Sandino. The IR for male
children was twice that of female children (138.1 vs. 72
per 10 000). Overall in females, the IR was higher for
those younger than 5 years old (108.3 per 10 000) than
for those older than 5 years; while, in males, the IR was
highest among those aged 5-9 years (168.2 per 10 000).

FALL INCIDENCE RATES* BY MUNICIPALITY, AGE GROUP, AND SEX. INJURY SURVEILLANCE SYsSTEM, NICARAGUA, 2004

Municipality
Sex/ . ) ) - Total
Age lyears) Managua Ledn Jinotepe Ciudad Sandino
No. Rate (95%Cl%)  No. Rate  (95%Cl) No. Rate  (95%Cl) No. Rate  (95% Cl) No. Rate  (95%Cl)

Female

0-4 680 112.0 103.6-1204 109 958 77.9-1137 51 1928 140.4-245.2 13323 148499 853 1083 10L.I-1155

5-9 599 962 886-1039 151 129.5 108.9-150.0 45 1659 117.8-214.0 7 170 44296 802 993 92.5-106.2
10-14 356 56.3  50.5-62.2 8] 684 53.5-83.2 28 101.7  64.2-139.2 4 95 02-189 469 572 52.0-624
15-19 129 203 16.8-23.8 51 428 31.1-545 22 794  463-1125 5 119 14223 207 25.1  21.7-285
Subtotal 1764 70.6 67.3-73.9 392 838 755-920 146 1342 1126-1558 29 175 11.1-23.9 2331 720 69.0-749
Male

0-4 919 1588 148.6-169.0 176 162.3 138.5-186.1 69 2737 210.0-337.3 12 313 136490 1176 156.7 147.8-165.6

5-9 968 1632 153.0-173.4 220 1980 172.0-223.9 95 367.6 295.0-440.2 Il 280 114446 1294 1682 159.1-177.3
10-14 1018 169.1 1588-179.4 195 1729 1488-196.9 65 247.8 188.3-307.3 Il 276 113439 1289 1651 156.2-174.0
15-19 338 558 49.9-61.7 10l 890 71.7-1063 50 189.5 137.5-241.5 14 349 166-532 503 640 584-69.6
Subtotal 3243 1363 131.6-141.0 692 1552 143.7-166.7 279 269.1 237.9-300.3 48 305 21.8-39.1 4262 138.1 134.0-142.2
Total 5007 1027 99.8-1055 1084 1186 111.6-1256 425 200.0 181.2-2189 77 238 185-292 6593 1042 101.7-106.7

* Rate per 10 000 inhabitants in the same age group
* Cl = confidence interval

salud piiblica de méxico [ vol. 53, no. 2, marzo-abril de 2011



Fall injuries among children

ARTICULO ORIGINAL

The rate for males in Leén and Jinotepe was also highest
for those 5-9 years, while in Managua it was highest for
those 10-14 years, and in Ciudad Sandino it was highest
for those 15-19 years. The rate for females was highest
for those 5-9 years old in Le6n and Ciudad Sandino,
and in Managua and Jinotepe it was highest for those
0-4 years old.

Circumstances
Of the falls that could be classified, most occurred at

the same level (51.6%) followed by falls from a height
(43.2%; Table II). For falls involving an object, the leading

objects involved were trees (23.3%), beds (15.2%) and
chairs (7.3%). The vast majority of falls happened at
home (67.8%) and involved children playing or resting
(81.4%). The majority of falls on ground level (51.7%)
were rated mild in severity and 47.6% were rated mod-
erate, leaving 0.4 categorized as severe. The majority
(59.7%) of falls from a height were rated moderate in
severity, 39.1% were rated mild, and 0.7% severe.

Rank by age

For children younger than 1 year old, beds (21%), cradles
(8.5%), hammocks (7.4%) and chairs (7.4%) were ranked

Table Il
CIRCUMSTANCES OF FALLS IN CHILDREN AND ADOLESCENTS UNDER 20 YEARS OLD.
INJURY SURVEILLANCE SYsTEM, NICARAGUA, 2004

Mechanism Count  Percent Object Count  Percent Place Count  Percent Activity Count  Percent
Same level 2567 51.6 Tree 417 233 Home 4207 678 Playing/resting 5015 814
Fall from height 2149 432 Bed 271 152 Street 1340 216 Walking 313 5.
Fall by slip I 22 Chair 130 73 School 484 78 Working 173 28
Fall into 47 09 Stairs/step 121 6.8 Work 8 13 Sports 172 28
Fall by trip 47 09 Football 109 6.1 Others 9l 1.5 Studying 124 20
Fall by push 29 06 Hammock 89 5.0 Subtotal 6205 100 Drinking 21 03
Fall when being held 26 05 Wall/fence 89 5.0 Unclassified 388 Others 341 55
Subtotal 4976 100 Bath 49 2.7 Total 6593 Subtotal 6159 100
Unclassified 1617 Swing 47 26 Unclassified 434
Total 6593 Ditch/hole 45 25 Total 6593

Table 44 25
Sidewalk 41 23
Roof 34 1.9
Cradle 34 1.9
Skate 27 1.5
Being held 26 1.5
Vehicle stopped 24 1.3
Play equipment 24 1.3
Basketball 22 1.2
Baseball 18 1.0
Walker 15 0.8
Bathroom 14 0.8
Bridge 14 0.8
Physical education 13 0.7
Window 9 0.5
Cliff/precipice 6 03
Seizure 4 0.2
Dancing 4 0.2
Pool 4 0.2
Others specified 42 24
Subtotal 1786 100
Unclassified 4807

Total 6593

salud piiblica de méxico [ vol. 53, no. 2, marzo-abril de 2011 119
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as the leading products involved in falls (Table III). Also,
in this age group falls from trees began to occur (ranked
#7).Just as they did for children younger than 1 year old,
beds (7%) continued to rank first place among children
aged 1-4 years. However, for children aged 1-4 years,
the second, third, and fourth positions changed to chairs
(3.5%), trees (2.4%), and stairs (1.9%), respectively. For
children aged 5-9 years, falls from trees ranked first, beds
second, and falls from stairs ranked third. For children

and adolescents aged 10-14 years and 15-19 years, falls
from trees ranked first, falls during football (soccer)
second, and stairs third.

Nature and body region
The leading types of injuries sustained overall during

falls were fractures (35.7%), contusions (22.3%), and
open wounds (15.2%) (Table IV). This pattern was simi-

Table 111
LEADING PRODUCTS INVOLVED IN FALLS, BY AGE GROUP. INJURY SURVEILLANCE SYSTEM, NICARAGUA, 2004

Age in years
Rank <l 1-4 5-9 10-14 15-19
(n=176) (n=1853) (n=2 096) (n=11758) (n=710)
| Bed Bed Tree Tree Tree
No. 37 130 182 156 27
Percent 21.0 7.0 8.7 89 38
2 Cradle Chair Bed Football Football
No. 15 65 76 69 25
Percent 85 35 3.6 39 35
3 Hammock Tree Stairs Stairs Stairs
No. 13 45 41 27 14
Percent 74 24 2.0 1.5 20
4 Chair Stairs Wall/fence Bed Basketball
No. 13 35 38 24 13
Percent 74 1.9 1.8 1.4 1.8
5 Held Hammock Hammock Wall/fence Roof
No. 8 32 30 22 10
Percent 45 1.7 1.4 1.3 1.4
6 Walker Bath Chair Chair Ditch/hole
No. 7 27 27 21 6
Percent 4.0 1.5 1.3 1.2 0.8
7 Tree Wall/fence Swing Ditch/hole Baseball
No. 7 25 23 16 5
Percent 4.0 1.3 1.1 0.9 0.7
8 Stairs Table Ditch/hole Roof Bed
No. 4 24 15 16 4
Percent 2.3 1.3 0.7 0.9 0.6
9 Bath Sidewalk Bath Swing Chair
No. 2 17 14 14 4
Percent 1.1 0.9 0.7 0.8 0.6
10 Table Cradle Football Hammock Sidewalk
No. 2 16 14 14 4
Percent 1.1 0.9 0.7 0.8 0.6
120 salud piiblica de méxico [ vol. 53, no. 2, marzo-abril de 2011
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Table IV
NATURE AND BODY REGION OF FALL INJURIES IN CHILDREN AND ADOLESCENTS UNDER 20 YEARS OLD.
INJURY SURVEILLANCE SYSTEM, NICARAGUA, 2004

Age (years)
<l -4 5-9 10-14 15-19 Total
Nature and body region (n=176) (n=1 853) (n=2 096) (n=1 758) (n=710) (n=6 593)
No. % No. % No. % No. % No. % No. %
Fracture 32 18.1 520 28.1 853 407 808 46.0 145 204 2358 35.7
arm and hand 19 594 365 702 683 80.1 638 79.0 91 628 179 762
head and neck 4 12.5 13 2.5 18 21 9 1.1 7 48 51 22
legs and feet 7 219 60 1.5 90 10.6 113 14.0 30 207 300 12.7
upper trunk 2 6.3 73 14.0 47 5.5 36 45 8 5.5 166 70
others specified - - 7 1.3 14 1.6 il 1.4 7 48 39 1.7
unclassified - - 2 0.4 | 0.1 | 0.1 2 1.4 6 0.3
Contusion 10 57 376 20.1 439 210 421 240 229 322 1475 223
arm and hand | 10.0 169 449 231 526 236 56.1 92 402 729 494
head and neck 4 40.0 8l 21.5 57 13.0 27 6.4 24 10.5 193 13.1
legs and feet 4 40.0 89 237 97 22.1 109 259 67 293 366 248
upper trunk | 10.0 I 2.9 14 32 22 52 21 9.2 69 47
others specified - - 23 6.1 36 82 21 50 16 70 9 6.5
unclassified - - 3 0.8 4 0.9 6 1.4 9 39 22 1.5
Wound 14 79 356 192 363 17.3 173 9.8 102 143 1008 15.2
arm and hand 3 21.4 13 37 33 9.1 40 23.1 18 17.6 107 10.6
head and neck 10 714 313 879 256 705 71 41.0 59 578 709 70.3
legs and feet | 7.1 24 6.7 53 14.6 55 31.8 14 13.7 147 14.6
upper trunk - - 4 1.1 7 1.9 2 1.2 7 6.9 20 2.0
others specified - - | 0.3 7 1.9 3 1.7 3 29 14 1.4
unclassified - - | 03 7 1.9 2 1.2 | 1.0 I 1.4
Head trauma 104 59.1 395 21.3 235 1.2 144 82 63 8.8 941 14.2
Strain, sprain 9 5.1 107 5.7 118 5.6 155 8.8 129 18.1 518 78
arm and hand 3 333 58 542 36 30.5 40 25.8 37 287 174 336
legs and feet 6 66.7 46 43.0 78 66.1 110 71.0 89 69.0 329 63.5
others specified - - 3 28 4 34 5 32 3 23 15 29
Other nature 7 3.9 99 53 88 4.1 57 3.2 42 59 293 44
arm and hand 16 16.2 9 10.2 18 31.6 1 26.2 54 18.4
head and neck 5 714 65 65.7 45 51.1 7 123 9 214 131 447
legs and feet | 14.3 8 8.l 13 14.8 22 386 10 238 54 18.4
upper trunk | 143 | 1.0 4 4.5 2 35 9 214 17 5.8
others specified - - 4 4.0 14 15.9 7 12.3 2 48 27 9.2
unclassified - - 5 5.1 3 34 | 1.8 | 24 10 34
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lar among children and adolescents aged 5-14 years.
For children younger than 1 year old, head trauma
(59%) was the leading type of injury sustained during
falls, while in children aged 1-4 years, head trauma
occupied second place (21.3%). Of all fractures, 76.1%
affected arms and hands. Among children younger
than 1 year old, contusions occurred in the head and
neck and in the legs and feet. In general, 70.3% of open
wounds affected the head and neck.

Discussion

The ISS in Nicaragua has shown that injuries are an
important cause of medical attention in emergency de-
partments, that falls are a leading cause of injuries,*” and
that, for children, falls are the leading cause of nonfatal
injury. Falls bring 18 children and adolescents a day to
the ED in Nicaragua. Children are injured in falls, for
example, when they trip and fall to the ground (on the
same level), or when they lose their balance and fall from
a height such as a window, ledge, or off furniture. The
nature of the injury sustained during a fall depends on
many relevant factors, including height (or distance) of
the fall, impact surface, landing position/body orienta-
tion, velocity, mass, and age. The current study, based on
data from the 2004 ISS, examined in detail fall injuries
occurring in four municipalities in Nicaragua among
children and adolescents younger than 20 years old.
This study is the first to estimate the IR of falls and to
determine possible areas of intervention for this age
group in Nicaragua.

The leading type of injury in this study was fracture,
which is similar to findings in studies conducted in Aus-

tralia, the United States, and the United Kingdom.* 1!
Among the youngest group, head trauma was the most
frequent type of injury sustained during falls, similar to
research in other countries."! Head trauma is particularly
troubling, as demonstrated by a study in Bangladesh
that found falls were the leading cause of disability for
different durations, including permanent disability.2

This study identified three specific target areas
for interventions (Table V) —recreation, furniture and
the physical environment- and prevention messages
could be structured around this conceptual map. For
example, prevention activities targeted at recreation
typically include sports and playground injury preven-
tion, but this study demonstrates the importance of
including other forms of recreation or play. The leading
object involved in falls was a tree, similar to a study in
Bangladesh.!? In Nicaragua, children play in trees and
pick fruit. These circumstances are important because
potential injury severity increases with the height of the
fall,’>1* although even falls from low heights should be
examined for the likelihood of unrecognized head inju-
ries.” Drawing upon lessons learned from playground
falls could inform a tree fall prevention program, such
as enhancing areas under trees with soft surfacing, such
as mulch.

Injuries related to furniture items, such as beds and
hammocks, were also prominent across age groups. Falls
from beds have been identified in other studies as akey
injury area.!%!516 Preventing these falls likely requires
enhanced product safety standards as well as education
about preventing falls from heights.

Alterations to the physical environment can also
help prevent injuries. For example, stairs can be made

TableV
INTERVENTION AREAS FOR CHILDREN AND ADOLESCENTS UNDER 20 YEARS OLD.
INJURY SURVEILLANCE SYSTEM, NICARAGUA, 2004

. . Age in years
Area for intervention
<l -4 59 10-14 15-19
Tree Tree Tree
’ Football Football
Recreation Tree Football -
Swing Swing Baseball
Basketball
Ele(rjnm k Bed
ammoc Hammock Bed Bed
Cradle . Bed
. ) Chair Hammock Hammock .
Furniture Chair ) . Chair
Cradle Chair Chair
Baby walker
Table Bath
Table Bath
Bath
Stairs Stairs Stairs Wall/fence Stairs
Physical environment Stairs Sidewalk Wall/fence Ditch/hole Sidewalk Ditch/hole
Wall/fence Ditch/hole Roof Roof
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safer for children. Stair gates can be used to block ac-
cess to stairs for the youngest children, and hand rails
and adequate lighting may be safety enhancements for
older children. Blocking stair access should begin at
birth and caregivers should consider the risk of falls on
stairs while carrying infants.®

Appropriate supervision, especially from caregiv-
ers, is necessary to prevent falls among children in any
circumstance. One third of households in Nicaragua
are female headed households, primarily single moth-
ers. When these mothers leave for work, they often
leave the care of their young children to older siblings
(typically 7-16 years old). Moreover, these siblings have
responsibility for household chores, which can detract
from supervision quality.””® In addition, those chores
(cooking over open fires, feeding chickens or ducks,
collecting and preparing firewood, ironing clothes) are
not without some risk. Lack of adequate supervision
may increase the chance of suffering severe fall-related
injuries. Caregiver attributes likely to decrease the risk of
injury among children include use of positive reinforce-
ment to promote safe behaviors, high awareness and
knowledge of home safety measures, and appropriate
supervision.!#?

This study has several limitations that should be
considered. First, the study underestimates the true
risk of non-fatal unintentional injury because some
injuries will be treated in other health care situations
or, appropriately or not, with home care, especially
for those who cannot afford care or transportation to a
medical facility. Inherently, only cases that present to a
participating hospital are captured. Injuries treated in
emergency departments, however, are likely to be those
with the greatest impact on the individual, the health
system, and household spending. The lower number
of cases in Ciudad Sandino is likely influenced by the
accessibility to a hospital. Some of the differences in
IRs between regions may be due to transportation
issues. Injured children in Ciudad Sandino must pay
transportation expenditures to go to Managua hospi-
tals and families may not have resources to travel the
distance for treatment. On the other hand, Jinotepe
is a small municipality, and the Regional Hospital is
the only emergency medical center treating people
injured in this municipality. The distance to the facil-
ity is therefore shorter and transportation costs may
be lower. Comparing the IR found in this study for
Nicaragua with that of other countries is challenging
because of different methodologies, case definitions,
age groups, and other factors.2!** Nevertheless, we can
compare other facets of this study. We found that falls
occurred mainly at the same level, which is consistent
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with findings in other countries % and is also likely
related to physical structures. For example, children
are more likely to play in the street and yard because
playground equipment is not available. Several studies,
including this one, found that falls occurred primarily
at home. 49242627

With regard to limits of the ISS measurements,
two of the variables used in the analyses had >10%
missing data (place, 12.3% and activity, 14.4%). While
this limits the ability to understand the circumstances
of the injuries, these percentages appear to perform
better than other surveillances systems. Runyan, et al.
report that between 8 and 41% of non-fatal unintentional
injury cases in the United States had missing values
for location depending upon the source.? In addition,
the injury severity measure used is a simple check cat-
egory on the intake form. It is based on the physician’s
assessment and is not in a more commonly accepted
and comparable form, such as the Glasgow or the Ab-
breviated Injury Scale. We recognize the limitations of
the severity measure, however in lieu of a more robust
measure in poor countries it may be considered useful
and practical to classify injuries;” added usefulness may
also be forthcoming (for example, examining change in
the measurement over time).

This analysis of children and adolescent falls
identified areas for targeting prevention efforts (Table
V). These areas could be used to prioritize programs,
and interventions should be developed specific to
these circumstances. While drawing upon established
interventions or educational programs will be challeng-
ing given the lack of development of this area in the
literature, Peden et al. (especially pp. 110-115) provide
information on adapting interventions.! New interven-
tions will need to be developed, tested and evaluated,
or known effective interventions adapted for local use.
Strategies for prevention need the collaboration of local
partnerships, such as the local health ministries in each
municipality. The Nicaraguan Ministry of Health has
medical care programs for mothers and children that
could be used by local health workers to promote safety
in the household. Educational programs about fall haz-
ards conducted for caregivers, children, and adolescents
could be a starting point. In addition, the Nicaraguan
Ministry of Family could integrate fall safety programs
into current activities. These strategies would be most
effective if done through a collaboration that included
government and non-governmental organizations and,
most importantly, the family.
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