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THE NEED FOR INJURY SURVEILLANCE

An estimated 5.2 million people worldwide
died from injuries in 2002—a mortality rate of 83
per 100 000 population (1). Injuries accounted for
9% of the world’s deaths in 2002 and 12% of the
world’s burden of disease (1). More than 90% of
deaths occurred in low- and middle-income coun-
tries (2). Consequently, injuries are a major public
health problem throughout the world and repre-
sent a leading cause of mortality and morbidity (2).
Research and surveillance of the frequency, mecha-
nisms, and outcomes of injuries in the developing
world remains largely neglected (3-5).

Injury surveillance is useful for identifying
high-risk groups and behaviors and assessing inter-
vention effectiveness (6, 7). Although some research
has been published on injury surveillance systems
in developing countries, significant gaps exist con-
cerning the establishment and maintenance of such
programs’ (8-15). Some injury surveillance systems
in developing countries have relied on mortuary
statistics as their data source. These systems fail to
capture the disproportionate number of non-fatal
injuries that occur (16, 17). The aim of this article is
to describe key lessons learned in establishing an
emergency department (ED)-based injury surveil-
lance system in resource-poor settings.

DEVELOPMENT OF INJURY SURVEILLANCE
IN LATIN AMERICA

Initial conception

The initial concept of this project was to pilot
a rapid injury surveillance system that could be im-
plemented following the cessation of armed conflict
and prior to the return of refugees in war-affected
regions. Having this ability would allow for critical
surveillance data to be rapidly generated, analyzed,
and disseminated in order to identify high-risk
areas and effectively direct prevention efforts. Al-
though the package was initially designed for vio-
lence-related injury surveillance, particularly post

7 Clavel-Arcas C, Chacon R, Concha-Eastman A, Espitia VE, Rocha-
Castillo J, Soriano-Gabarro M, Suarez-Rangel G. Hospital based in-
jury surveillance systems in Nicaragua and El Salvador, 2001-2002.
Paper presented at the Seventh World Conference on Injury Preven-
tion and Safety Promotion, Vienna, 6-9 June, 2004.
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conflict-related injuries from unexploded ordi-
nance and landmines, the project was expanded in
2000 to include surveillance for all injuries.

In 2000, the Pan American Health Organiza-
tion (PAHO), with technical assistance from the
U.S. Centers for Disease Control and Prevention
(CDQ), initiated the project to establish injury sur-
veillance systems in EDs with the goal of advancing
injury epidemiology and prevention capacity in
Latin America. Colombia, El Salvador, and Nicara-
gua were selected for the initial pilot surveillance
systems, which were designed to enhance the abil-
ity of select hospitals to monitor injury trends and
promote appropriate prevention interventions. The
project also sought to increase injury awareness
among health officials and personnel from other
agencies.

Data elements

The final design for the pilot project was a
sentinel surveillance system that would routinely
collect a minimum set of information about the cir-
cumstances of injury events in conformity with
World Health Organization (WHO)/CDC Injury
Surveillance Guidelines (18). The minimum data
set (MDS) employed was drawn from the Interna-
tional Classification of External Causes of Injury
(ICECI) system (19). ICECI is a standard coding
system established by WHO and designed to be
compatible with the 10th revision of the Inter-
national Classification of Diseases (ICD-10). ICECI
has a multi-axial and hierarchical structure: a core
module including seven items (intent, mechanism
of injury, object/substance producing injury, place
of occurrence, activity when injured, alcohol use,
psychoactive drug or substance use), and five ad-
ditional modules to enable collection of additional
data on special topics (violence, transport, place,
sports, occupational) (19).

The MDS for this project included socio-
demographic data of the patient and general infor-
mation about the injury event, such as intention, ac-
tivity at the time of injury, location at the time of
injury, and mechanism of injury. Specific expanded
modules were developed to capture information on
transport injuries (including operator activities at
time of injury, vehicle involved, and safety mea-
sures employed); violent injuries (including con-
text, relationship between perpetrator and victim,
and number of perpetrators); and self-inflicted in-
juries (first attempt or subsequent, and precipitat-
ing factors). Modules were modified based on the
specific needs and concerns of each participating
country. The system also collected information on
clinically suspected alcohol and illicit drug use dur-
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ing the physical examination when laboratory con-
firmation was unavailable. Clinical information col-
lected on each patient included injury severity
(mild, moderate, severe) (18); nature of the injury
(e.g., fracture, laceration, and concussion); and final
disposition of the injured patient (e.g., treated and
released, or hospitalized). In Colombia, the Revised
Trauma Score (RTS) and Glasgow Coma Scale
(GCS) were used as measures rather than the injury
severity scoring system described above.

To standardize data collection, a two-page ED
collection form was developed (Figures 1a-b). The
form collected demographic data and the MDS de-
scribed above. Modules for traffic injuries, violence-
related injuries, and self-inflicted injuries were cap-
tured on the front page. The back of the form
captured data on alcohol and drug use, a clinical
note, nature and severity of the injury, and patient
disposition. The form evolved over the six years of
project implementation through ongoing input
from the participating countries and analysis of the
surveillance data (20). It should be noted that the
two-page format of the current form inherently lim-
its the ability of the system to collect and account
for extensive pre-hospital information.

Training

Participatory methods of teaching included
classroom training, interactive discussions, and
practical exercises as well as site visits and regional
exchange programs. The curriculum for the initial
classroom training began with an overview of in-
jury concepts and definitions, followed by basic epi-
demiology and surveillance techniques (Table 1).

Injury concepts discussed in the introductory
lectures emphasized the burden of injuries and
societal impact. Information on local and national
laws related to injuries, including traffic laws, pes-
ticide regulations, and sexual violence, was used to
impress upon trainees the societal impact of in-
juries. Not surprising, this review frequently led to
lively discussion about the potential uses of injury
data to inform, enforce, and direct policy-makers.
Additionally, these lectures described the report-
ing obligations and national health sector policies
and protocols regarding care for victims of at-
tempted suicide and violence. Training highlighted
the fact that surveillance data could be used to
evaluate the effectiveness of existing interventions,
such as seat belt and motorcycle helmet mandates.
Emphasis of the dual use of data (to both assess the
quality of medical care and guide interventions)
was critical for increasing trainees’ understand-
ing of the importance of epidemiologic analysis in
hospitals.
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FIGURE 1a. Data collection form (page 1 of 2) for PAHO/CDC hospital emergency department-based injury surveillance sys-
icaragua (2000-2006)

tems in Colombia, El Salvador, and N

NAME OF HOSPITAL.

COUNTIRY ..

INJURY SURVEILLANCE SYSTEM IN EMERGENCY ROOM CLINICAL REPORT

IDENTIFICATION

SIZE OF BUSINESS

1-Less than 5 persons 1-Pay (cash)

biother level (__ meters)
4-Blunt force

Last Name First Mame
REGISTER
YEAR MONTH DAY BIRTHDAY DAY MONTH i o t . b ttl \Nh - d
E
AGE gt £ ccupation or jop title en injure
12 years " Education Year Completed
DE’T LN [CIPALIT ADDRESS
DOMICILE
Place where TEPT MUNICIPALITY ADDRESS
the injury |
accurred |
1I- GENERAL DATA OF EVENT (CLOSE IN CIRCLES ) (For everyvariable check only one )
- EVENT TYPE INTENT PLACE ACTIVITY
DHYM’UF . EVE,NI S : (Where were you when . (Whal were you doing when
Bt s 2 HEE H 1-lsolated Event 1-Unintentional you were injurad?) you were infureds)
2-Matural Disaster | 2-Self-inflicted
3-War/ Civil (suicide or suicide affernpt ) 1-Home 1-WWorking
Conflict ZIntentional i 2-School i 2-Traveling to wark
” - 4-Terrorism (inferpersonal violence, assaus) 3 Street 3-Studying
Previous Visit? Yes | No 5.0ther & Other A\ork 4-Sparts
SUnknown 5 Bar, or similar S-Traveling
T ? 8-Other, ° B-Recreation/leisure
S Unknown T-Drinking alcohol
Where 8-Other
i . 9-Unknown
MECHANISM OF INJURY
WORK-RELATED INJURY (How was the injury sustained?)
TYPE OF INDUSTRY 1-Transport Injury 9 Drowing/ near drowning 14 -Contact with Foreign Body
2-Sexual assault 10-Paisoning 88-Other
Describe 2 Falls a) Drugs 99 Unknown
TYPE OF COMPENSATION ajsame level b) Pesticides,

c) Cooking fuel (e g kerosene)

dj cleaning agents

3 2-Other compenseation 5-Stab/Cut e) Other
30t %0 parions {g00s, etc 6 Gunshot 11-Explosion
451 to 100 persons 7*F'f919T0‘<fefh9ife;fl ;) ﬁgdmme‘
5-Greater than 100 persons é’)) v‘\rgrsnn?igu\daame - B\te) er explosive
cifirewarks ajPerson
& Choking/Strangulation by Animal
: 13-Electricity

IlI-INJURY MODULES

MOTOR VEHICLE RELATED

INTERPERSONAL VIOLENCE or ASSAULTS

! Same perpetrator?

SELF-INFLICTED

Prior atempt?  ¥es Mo N°

Previous episode? Yes Mo NP Wes ho
M COUNTERPART RELATIONSHIP OF CONTEXT Pl
TRANSPORT {What was the role of the Injured | (What the Injured PERPETRATOR TO THE
(How w;as mfe mj?ejred person) person collige with?) VICTIM ;-Eam\lyﬁomn?snc wiolence 1-Conflict with parmerbayfriend
person traveling Choose only one option -Quarrelrig X
1-Pedestrian 1-Pedestrian f I pror) 3-Burglary or robbery g gﬁnﬂm mth far"r‘ﬂly bl
1-0n foot 2-Driver of motor vehicle 2-Bicycle L Barar oY e patiner 4-Sexual Assault e nvslea ineSspmlen
2-Bicycle (car, bus truck, taxi et 3-Motoreycle 2a-Parent P 5-Gang activity 4’PSVCU|_UQ"33‘ condition
3-Mutarcycle 3-Passanger in motar venicle 4-car SRl 6-Gtray bullet 5-Financial\ark problerms
4-Car ¢ 4-Passenger in back of truck 5-Pick- up truck srt-]thepr-ri\atiue a-Other B-Legal system encounters
5-Pick-Up S-Motorcycle driver B-Large truck STl o 9.Unknown 7-Death of fammily member
B-Truck i B-Motorcycle passenger Ta-Bus &Unknnwn?}ersnn B-Victim of sexual or physical abuse
7a-Bus ?-B\_cycl\sl _ TD-M\cmbus 8.0ther 8- Difficulties with school
7b-Microbis 3-Rider of animal or animal cart 8-Anirnal or cart P e 10- Unexpected pregnancy
B-Cart/animal ge-Other________ 9-Taxi 86-Other
9-Taxi go-Unknown, . . .. . . 10-FixedObject 89-Unknown.
88-Other____ AFETY ELEMENTS B8-Other____ SEX OF PERPETRATOR
939-Unknown 1-Seat belt 99-Unknown
() (M) (LK) (NA) 1-Male
2-Helmet 2-Female
() (M) (LAY (A 9-Unknown
3-Child car seat
() (MY CLAR) (NAY

————
IV- OTHER DATA AEOQUT THE INJURIES

VICTIM / INJURED PERSON (If the driver is the victim put here the information )

ALCOHOL USE
1-Mo suspicion or evidence
2-¥es, there is suspicion or evidence
3-¥es, confirmed by test
9- Unknown

OTHER PSYCHOACTIVE SUBSTANCE

! 1-MNo suspicion or evidence
i 2-¥es, there is suspicion, which

i 9-Unknown

V- CLINICAL DATA

A
ANATOMIC LOCATION OF THE INJURY {IES)
(You can circls mora than ong )

NATURE OF THE INJURY

1-Head 9- Pelvis fgenitals
2-Face 10-Shoulderf Arm
2-MNeck 11-ElbowiForearm
3-Eyes | 12-WristiHand/Fingers
4-Ears 13-Hip/Thigh

o-Mose | 14-Kneeflegs
6-Thorax 15-Anke/FeetiToes
T-Back 16-Multiple
§-Abdomen 58-Other,

1-Laceration, abrasion,
2-Cuthound/Bite

3 Systemnic Organ Injury
4-StrainfSprain or Dislocation
S-Fracture

6-Burn

T-Bruise , contusion
8-Trauma Brain

88-Others

99 Unlnown

e
SEVERITY

1-Minar or superficial
(<1 hrt< e.g. bruises, minor cuts)
2-Moderate
(1-4 hrs tx; e.g. fractures, sutures)
3I-Cevere
(=4hrs b e.g. internal hemorrhage,
punctured organs, severed blood
vessels)
4-Mo physical injury

oy
DISPOSITION

1-Treated and discharged

2. Admitted to the hospital

3 Referad to other hospital
Which ona?

4Left prior to discharge

& Discharged against advice

6-Died in emergency dept

T-Unknown

ICD X-DIAGNOSIS

Physician

Rev Panam Salud Publica/Pan Am | Public Health 24(6), 2008

381



Information systems

Sklaver et al. ® Injury surveillance systems in Colombia, El Salvador, and Nicaragua

FIGURE 1b. Data collection form (page 2 of 2) for PAHO/CDC hospital emergency department-based injury surveillance
systems in Colombia, El Salvador, and Nicaragua (2000-2006)
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Data collection protocol

A reportable injury case was defined as a pa-
tient who was treated during their first visit for, or
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died from, an unintentional or violence-related in-
jury. ED medical staff in each of the participating

hospitals in the three countries were responsible for
case determination and data collection (Figure 2).
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TABLE 1. Curriculum for basic injury epidemiology training for PAHO/CDC hospital emergency
department-based injury surveillance systems in Colombia, El Salvador, and Nicaragua (2000-2006)

Section Length Participants
Understanding injuries 4 hours Doctors and interns, social workers, hospital chief
Establishing an emergency room injury 4 hours of emergency medicine, chief of hospital, hospital
surveillance program statisticians, representatives from hospital or local
Basic epidemiology 8 hours epidemiology departments, representatives from
Local and national laws and protocols 4 hours local health and hospital training departments, and
concerning violence and injuries members of the National Injury Surveillance
Epi Info™ database and analysis training 8 hours Committee
Site visits and practical exercises 12 hours

ED data were collected on a standardized form for
all patients who sought emergency care (Figures
la-b); injury sections of the form were completed
only for those who met the injury case definition
described above. Every 24 hours, a designated indi-
vidual (e.g., the hospital epidemiologist or ED
charge nurse) collected and reviewed ED forms for
completeness. Following the review, the attending
physician was contacted to update any missing
data. The hospital’s epidemiological or statistical
department was responsible for data entry and
database management. Following data entry, the
information was sent at regularly scheduled inter-
vals by the hospital epidemiologist to the in-
country project coordinator. The in-country project
coordinators used an Epi Info database (Epi Info™
version 6, CDC, Atlanta, GA, USA) developed spe-
cifically for this project to monitor injury trends in
each hospital and throughout the country. Periodic
surveillance reports were generated and distrib-
uted to officials of participating hospitals (21), the
national Ministry of Health, various nongovern-
mental organizations (NGOs), and National Injury
Surveillance Committees (groups of representatives
from governmental and nongovernmental insti-
tutions that defined objectives to guide the de-
velopment of the surveillance system, and, in col-
laboration with PAHO/CDC, developed the data
collection instrument, the Epi Info database/data
analysis program, and training materials) (Figure
2). The data shared with these partners were used
to guide injury prevention campaigns, including
targeted interventions addressing suicide, gunpow-
der burns, and bicycle safety (Table 2).

Monitoring and evaluation

A PAHO/CDC project officer monitored data
collection of the standard core indicators between
participating countries. CDC and its external col-
leagues conducted a surveillance evaluation in
Nicaragua using WHO/CDC Injury Surveillance
Systems Guidelines (18) at the end of the first year.
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Comprehensive evaluations using established eval-
uation guidelines (22, 23) were completed in 2005.
These evaluations captured information related to
the utility of the system, and provided a forum for
presenting new ideas and mid-course improve-
ments. In addition, in Nicaragua, annual review
meetings were held among participating hospitals
and the Ministry of Health to facilitate data sharing
and to develop recommendations for system im-
provement, and the in-country PAHO/CDC project
officer was available on a daily basis to answer
questions about the pilot project via phone and
email, providing an additional resource.

Analysis of system implementation

In an attempt to identify key lessons learned
from the establishment and maintenance of the sur-
veillance systems, the authors identified and re-
viewed numerous sources, including in-country
workshop and meeting notes, seminar and confer-
ence proceedings, interviews with key project staff,
formal evaluations and presentations of the surveil-
lance system, and any published analyses of the
surveillance data.

The authors examined records from over 20
meetings, workshops, and field visits conducted by
PAHO/CDC project officers between 2000 and
2007. Included in this review were the proceedings
from three regional workshops: Injury Surveillance
Systems in Hospital Emergency Departments in
Colombia, El Salvador, and Nicaragua (San Sal-
vador, El Salvador, 2003); Evaluation of Hospital In-
jury Surveillance Systems in El Salvador, Nica-
ragua, and Colombia (Cali, Colombia, 2005); and
Lessons Learned in Hospital-based Surveillance
Systems (San Salvador, El Salvador, 2007). The au-
thors interviewed nine representatives from the
three participating countries to elicit feedback on
the strengths and weakness of the project. External
evaluation reports on the Nicaraguan system (2001
and 2005); El Salvadoran system (2003 and 2005);
and Colombian system (2005) were reviewed.
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FIGURE 2. Data collection and flow protocol for PAHO/CDC hospital emergency
department (ED)-based injury surveillance systems in Colombia, El Salvador, and
Nicaragua (2000-2006)

Hospital ED injury
form filled out

Hospital

Daily -1 epidemiology
review?
L Hospital statistics
data entry
Hospital epidemiology
Monthly data analysis reports
generated?
Hospital? / \ ; -
« administrators National Injury
« ED Surveillance
+ epidemiology Committee?
+ statistics
P PN National <«
Local health |< Nongovernmental [€7%|  epidemiologic
department organizations surveillance
surveillance

@ Points at which the CDC/PAHO Coordinator provides feedback.

In addition, the authors examined presenta-
tions from multinational injury conferences, with a
focus on identifying how data were analyzed and
disseminated over time. These included presenta-
tions given at the Sixth and Seventh World Confer-
ences on Injury Prevention and Control (Montreal,
2002, and Vienna, 2004); the First and Second
Puerto Rican Public Health Conferences (San Juan,
2002 and 2004); and the CDC National Injury Pre-
vention and Control Conference (Atlanta, 2003).
The authors also abstracted and reviewed articles
published in the Nicaraguan Ministry of Health’s
Epidemiological Bulletin (21), hospital bulletins
from El Salvador (24), and journal articles from
Colombia (25, 26).
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KEY LESSONS LEARNED

A review of documents, presentations, evalu-
ations, and personnel interviews identified several
key lessons learned through six years of experience
in establishing ED-based injury surveillance sys-
tems in Latin America (2000-2006). These lessons
are described below.

Importance of injury surveillance
One prerequisite for a sustainable national in-

jury surveillance system is appreciation among
health officials of the national burden of injury. A

Rev Panam Salud Publica/Pan Am ] Public Health 24(6), 2008
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TABLE 2. Examples of campaigns and interventions that used data from PAHO/CDC hospital emergency department-based
injury surveillance systems in Colombia, El Salvador, and Nicaragua (2003—-2006)

Country

Campaign/Interventions

Colombia Road Safety Campaign

In conjunction with World Health Day 2004, CISALVA Institute and Cali Municipality worked together to alert
Colombians to the risk of injuries from traffic-related injuries based on data collected by the emergency
department (ED)-based injury surveillance system. Efforts focused on mitigating bicycle and motorcycle crashes,

the main cause of injuries in Cali.

Campaign against burns by polvora (gunpowder) in Pasto

Data from the ED-based injury surveillance system collected in the Pasto Municipal Health Department were
used to inform the mayor about the best strategies to reduce injuries. The mayor led a 2006 multi-agency media
campaign against burns associated with fireworks. Data were also used to advocate for a municipal anti-
gunpowder regulation, which was passed in 2006.

El Salvador

Bicyclist Injury Prevention Plan in Nueva Concepcién

A multi-agency committee comprising the Ministry of Health, Ministry of Justice, police, Ministry of Transportation,
Office of the Mayor, nongovernmental organizations (NGOs), and high school students used data from the ED-based
injury surveillance system at Nueva Concepcion Hospital to design a local bicyclist road-safety campaign in 2003.

Campaign against burns by polvora

Data from the ED-based injury surveillance system at Benjamin Bloom Pediatric Hospital were used to inform a
multi-agency media campaign against burns associated with fireworks in 2003.

Establishment of a Burn Treatment Unit

Injury data collected at Benjamin Bloom Pediatric Hospital were used by the Ministry of Health to advocate for
national anti-gunpowder legislation, which was passed in 2004. Combined with the 2003 gunpowder media
campaign, these efforts served as justification for the establishment of a Burn Treatment Unit at Bloom in 2005.

Nicaragua Summer Prevention Plan

The Ministry of Health led a nationwide multi-agency program to collect ED-based data on drowning, interpersonal
violence, and motor vehicle-related injuries in the summertime. Key elements included a comprehensive media
campaign and additional police patrols focusing on alcohol and speed. The effort integrated local police and fire
officials as well as staff from Nicaraguan hospitals, universities, and NGOs.

Bicyclist Injury Prevention Plan

Program in Ledn and Jinotepe that relied on ED-based injury data to promote road-safety education, helmet use,
and increased law enforcement activities. The program was supported by the Ministry of Health, national and local
police, Ministry of Transportation, Office of the Mayor, and several NGOs.

“Life Campaign”

Data from the ED-based injury surveillance system were used to inform a multi-agency suicide prevention
campaign led by the Mental Health Department of the University of Ledn.

retrospective review of national health data can
provide evidence to support the development of
such as system by highlighting the number of in-
jury cases treated daily or yearly. Implementation
of injury surveillance systems in three countries
demonstrated that 18-36% of ED admissions were
treated for an injury, with the highest percentages
seen in urban hospitals.

The average number of daily injury cases cap-
tured by the injury surveillance system varied by
country. For example, the system at two participat-
ing hospitals in Nicaragua captured 27 482 injured
patients over a 12-month period between 2001 and
2002, with injuries making up 27% of all hospital
visits. A similar system at three hospitals in El Sal-
vador captured just 18 843 injuries in a 12-month
period from 2003 to 2004, and reported that injuries
accounted for 24% of all hospital visits.

Rev Panam Salud Publica/Pan Am | Public Health 24(6), 2008

A number of limitations make it difficult to
compare data from injury surveillance systems be-
tween countries. These factors include differences
in the demographics of participating hospital catch-
ment areas; varying durations of data collection;
and differences in hospital accessibility, the number
of participating hospitals per country, and the
availability of healthcare insurance.

Integration with the Ministry of Health

Initial coordination for the development of an
injury surveillance system should be done with the
national Ministry of Health epidemiology and plan-
ning/information units. In Nicaragua, the surveil-
lance system was initiated under the Ministry of
Health mental health unit because of the country’s
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interest in suicide prevention. As the project
evolved, the need for strong surveillance and data
analysis expertise became evident. Oversight for
the project then moved to the Ministry of Health
epidemiology unit.

Similarly, in Colombia, initial project coordi-
nation did not include national Ministry of Health
authorities but began at the Development and Re-
search Institute in Violence Prevention and Social
Promotion of Coexistence (Instituto de Investigacion
y Desarrollo en Prevencidon de Violencia y Promocion de
la Convivencia Social, CISALVA) at Del Valle Uni-
versity, in conjunction with the Cali Municipal
Health Department. As the Colombian project ma-
tured, securing national support became crucial for
system sustainability. The project gained Ministry
of Health support, even though Colombia has a de-
centralized health system in which program deci-
sions and policies are made at the departmental
(state) and municipality level. Even in a decentral-
ized health system, the national Ministry of Health
influenced local authorities’ ability to maintain in-
jury surveillance systems.

Surveillance system coordinators encouraged
all stakeholders in injury prevention and control
(national and local health organizations, hospitals,
the police force, universities, health education insti-
tutions, and NGOs) to participate in local seminars
and training. Early coordination among these part-
ners engendered a multisectoral use of the data and
a collaborative approach to injury prevention and
control (Table 2).

Limitations of hospital-based systems

In both developing and developed countries,
the catchment areas of hospitals are often ill defined,
making it difficult to determine the population
denominator needed to calculate injury rates. This
was also true for the injury surveillance systems
in Colombia, El Salvador, and Nicaragua. Despite
this constraint, the population denominator must
be considered in the planning stages of a hospital
emergency department-based system; however,
failure to define exact population figures should not
preclude the establishment of an injury surveillance
system. Similarly, an inherent limitation of a sen-
tinel surveillance system is that only cases that pre-
sent to a participating hospital are captured.

Training
The academic background of training partici-

pants in the field of epidemiology should be con-
sidered in the design of training courses. A basic
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understanding of epidemiologic concepts (particu-
larly “data collection” and “data cleaning”) was an
important criterion for trainees responsible for data
quality. Additionally, a one- to two-day “principles
of epidemiology” course should be incorporated
into the training curriculum for all participants.
This course should include an overview of surveil-
lance, data sources, variables and indicators, and
public health applications.

Project training in Colombia, El Salvador, and
Nicaragua relied on a combination of international
and local lecturers. Local experts, identified by
Ministry of Health officials, provided valuable per-
spectives on sensitive topics such as intimate part-
ner violence, child maltreatment, and suicidal be-
havior. In addition, the inclusion of local experts
created a sense of ownership and validated the
importance of these local issues among trainees. In-
ternational educators from CDC were useful in
teaching local staff the basic elements of injury sur-
veillance and epidemiology.

Training materials were tailored to local
needs and interests and addressed injuries with
high prevalence in each country. Two standardized
injury training curriculums are now available for
those looking to establish similar systems: CDC’s
Injury Surveillance Training Manual (27) published
in English and Spanish, and WHO's Training, Edu-
cating, and Advancing Collaboration in Health on Vio-
lence and Injury Prevention (TEACH-VIP) Manual
(28). These materials provide a flexible, structured,
and comprehensive curriculum and include several
different modules (e.g., “road traffic’ and “data
dissemination”).

The surveillance systems relied on the in-
country PAHO/CDC project coordinator to ensure
that the project was integrated into standardized
ED staff orientation and training. This ongoing
training maintained and increased the acceptability
of the data collection protocol.

Data elements and collection instruments

Several guidance documents recommend the
standardization of injury surveillance data (18). To
facilitate regional data sharing and coordination,
minimum reporting variables should be based on
international standards for data collection such as
the ICECI (19). Colombia, El Salvador, and Nica-
ragua all agreed on an MDS common to all three
countries prior to implementing their respective in-
jury surveillance systems. The utility of using a sim-
ple, standardized set of internationally recognized
definitions for injury surveillance has been demon-
strated in several countries, including Honduras,
Jamaica, and South Africa (8, 13, 17).
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The two-page ED admission form used to col-
lect injury data integrated both clinical and injury
elements. The form replaced the ED clinical record
to increase staff acceptance, a strategy based on
lessons from an earlier injury surveillance system in
Le6n, Nicaragua (1992-1995).

Monitoring and evaluation

The ability of the in-country project coordina-
tor to guide and recommend improvements of the
system to participating hospitals was essential to
project implementation. Project coordinators visited
and evaluated hospitals weekly during the first
month of the injury surveillance system and monthly
over the following year. This allowed the coordina-
tor to quickly address deficiencies in data collection
methods, address any analysis concerns, and pro-
vide ongoing training as necessary. At the same
time, each hospital monitored daily data collection
for completeness and accuracy. The in-country
PAHO/CDC project coordinator evaluated data
quality during site visits by sampling 5-10% of the
records in the system for accuracy and completeness.

Data dissemination

Data dissemination must be rapid to ensure
that it remains relevant and useful for both hospitals
and external recipients. In Nicaragua, injury surveil-
lance data were periodically published in the
Nicaraguan Ministry of Health’s Epidemiological
Bulletin (21) and in peer-reviewed journals. In
El Salvador, both the pediatric hospital and the
regional trauma hospital published injury data in
their hospital electronic bulletins. In Colombia, in-
jury data were displayed on the hospital Web site
and published in national journals (25, 26). All three
countries presented results at national seminars and
the World Injury Conferences in Montreal (2002);
Vienna (2004); and Durban, South Africa (2006).

Regional collaboration

Sharing experiences and lessons among the
pilot countries facilitates the improvement of data
collection and analysis methods and protocols. In
2003, an injury conference in El Salvador led to a
thorough reassessment of data elements used on
the forms and resulted in a simpler data collection
instrument. An evaluation of the system in Colom-
bia in 2005 focused on missing data and hospital
procedures related to training and data dissemina-
tion. Additional lessons and ideas were exchanged
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through site visits and conferences in Austria,
Canada, Colombia, El Salvador, and the United
States.

Sustainability

One of the core lessons expressed by a num-
ber of project participants was the need to obtain
the support of the national Ministry of Health to
ensure project sustainability. National support for
an injury surveillance system improves if the data
collection and analysis is coordinated within the
Ministry of Health epidemiology unit. This has
the additional benefit of initially involving key na-
tional stakeholders during the project implementa-
tion phase rather than after the system is already in
place. In El Salvador, for example, the Ministry of
Health has begun to include injury data from their
ED-based injury surveillance system, the External
Causes Injuries Information System (Sistema de In-
formacion de Lesiones de Causa Externa, SILEX), in a
new national integrated electronic reporting health
information system, the National Mortality Morbid-
ity Health Information System (Sistema de Informa-
cion Morbilidad-Mortalidad via Web, SIMMOW). The
same approach has been proposed in Colombia.

PAHO and the Ministry of Health in EI Sal-
vador have created an injury prevention program
(Programa de Prevencidn de las Lesiones de Causa Ex-
terna) within the national epidemiological unit to
provide leadership on national injury prevention
strategies. Likewise, Nicaragua has appointed an
epidemiologist at the national level dedicated to
injury surveillance whose sole responsibility is the
maintenance and expansion of the nationwide in-
jury surveillance system. These examples provide
evidence that recognition of injury as a public
health priority and its integration into preexisting
health information data systems can help increase
the sustainability of surveillance programs.

Finally, partnerships with medical and public
health schools provide both technical and leadership
support in national medical and public health com-
munities. In Colombia, the CISALVA Institute led
the effort to translate WHO's violence-prevention
training materials from English into Spanish and
continues to offer a series of graduate-level courses
on violence prevention. Similarly, Leén University
has taken the lead in offering public health and
injury-prevention training courses in Nicaragua.

CONCLUSIONS

The authors identified several lessons from
the establishment of ED-based injury surveillance
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systems in Colombia, El Salvador, and Nicaragua
that could be applicable to other developing coun-
tries. Highlights include the importance of collabo-
ration with national and local partners, suggestions
on best practices for training, and guidance to en-
sure system sustainability. Over the six years of
pilot project implementation, injury data collected
by Colombia, El Salvador, and Nicaragua have
been used to structure interventions designed to
improve public health outcomes. Future iterations
of these interventions would benefit by integrating
the core lessons of ED-based injury surveillance
systems.
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SINOPSIS

Establecimiento de sistemas de vigilancia de
lesiones en Colombia, El Salvador y Nicaragua
(2000-2006)

La Organizacion Panamericana de la Salud (OPS), en cola-
boracion con los Centros para el Control y la Prevencidn de
Enfermedades (CDC) de los Estados Unidos de Ameérica, es-
tablecid en 2000 sistemas para la vigilancia de lesiones en
Colombia, El Salvador y Nicaragua. Estos sistemas, basados
en los servicios hospitalarios de emergencia, formaron parte
de un proyecto piloto fundamentado en las guias para la vi-
gilancia de lesiones, desarrolladas por la Organizacién Mun-
dial de la Salud (OMS) y los CDC. Los objetivos de este pro-
yecto eran evaluar la utilidad de las guias de la OMS/CDC,
crear mecanismos apropiados para la vigilancia de lesiones
en los tres paises, promover intervenciones preventivas ade-
cuadas e integrar la prevencion y el control de lesiones en
proyectos nacionales de salud piiblica. En este articulo se
describe el proyecto piloto de Ian OPS/CDC y se resaltan los
principios mds importantes y las lecciones aprendidas du-
rante sus seis afios de funcionamiento (2000-2006). Entre
las principales recomendaciones se encuentran la integracion
de la vigilancia de las lesiones en las unidades de epidemio-
logia e informacicn existentes en los ministerios de salud, la
recogida de los datos importantes exclusivamente, la garan-
tia de monitoreos y evaluaciones adecuados y la adopcion de
las pricticas que han demostrado ser mds efectivas para el
entrenamiento de personal y la diseminacion de informacién.

Palabras clave: paises en desarrollo, vigilancia sanita-
ria, vigilancia epidemiolégica, Colombia, El Salvador,
Nicaragua.
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