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Summary

Each year, an estimated 50 million persons in the United States experience injuries that require medical attention. A substan-
tial number of these persons are treated in an emergency department (ED) or a hospital, which collects their health-care data for
administrative purposes. State-based morbidity data systems permit analysis of information on the mechanism and intent of
injury through the use of external cause-of-injury coding (E-coding). E-coded state morbidity data can be used to monitor
temporal changes and patterns in causes of unintentional injuries, assaults, and self-harm injuries and to set priorities for plan-
ning, implementing, and evaluating the effectiveness of injury-prevention programs. However, the quality of E-coding varies
substantially from state to state, which limits the usefulness of these data in certain states.

This report discusses the value of using high-quality E-coding to collect data in state-based morbidity data systems. Recommen-
dations are provided to improve communication regarding E-coding among stakeholders, enhance the completeness and accuracy
of E-coding, and make E-coded data more useful for injury surveillance and prevention activities at the local, state, and federal
levels. Implementing the recommendations outlined in this report should result in substantial improvements in the quality of
external cause-of-injury data collected in hospital discharge and ED data systems in the United States and its territories.

Introduction
Each year, an estimated 50 million persons in the United

States experience injuries that require medical attention,

resulting in lifetime costs of more than $400 billion (1). In
2004, injuries in the United States resulted in an estimated
167,000 deaths, 1.9 million injury-related discharges from
short-stay hospitals, and 31 million initial emergency depart-
ment (ED) visits (2–4). These injuries, which represent 7%
of deaths from all causes, 6% of hospitalizations, and 32% of
ED visits, constitute a substantial public health burden. Dur-
ing 2004–2006, an estimated 48% of injured persons requir-
ing medical attention received care in settings other than a
hospital or an ED (e.g., outpatient clinics or physicians’ offices)
(CDC, unpublished data, 2007).

Population-based injury data assist public health authori-
ties in identifying and tracking patterns and trends in the
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external causes of fatal and nonfatal injuries and in designing
and implementing effective injury-prevention strategies (5).
External cause-of-injury coding (E-coding) in statewide mor-
tality and morbidity data systems is the standard method used
to classify injury incidents by intent (e.g., unintentional,
homicide/assault, suicide/self-harm, or undetermined) and
mechanism (e.g., motor vehicle, fall, struck by/against, fire-
arm, or poisoning). For example, in the case of a hospitaliza-
tion for which the principal diagnosis is a femur fracture, the
E-code identifies how the fracture was caused (e.g., the per-
son was pushed intentionally or fell unintentionally from a
ladder). Accurate information on the mechanism of injury is
critical for informing prevention programs. Because trends
and patterns of injury differ from state to state, state health
department–based injury-prevention programs need state-spe-
cific data to understand and respond effectively to injury prob-
lems in their jurisdictions.

Injury mortality data are collected by the National Vital
Statistics System, which is operated by CDC. Information on
E-codes is based on the International Statistical Classification
of Diseases and Related Health Problems, Tenth Revision (ICD-
10) (6,7). Mortality data are compiled each year by NCHS as
a census of all deaths reported to state vital statistics depart-
ments (7). In the United States, E-coding has been consis-
tently more complete for mortality data than for morbidity
data because states require that the external cause of death be
listed as the underlying cause on a death certificate issued for
an injury-related death. For example, if a person were in a
fatal car crash and suffered a severe traumatic brain injury, the
underlying cause-of-death would be the motor-vehicle crash
rather than the brain injury. The E-code for a fatal injury is
assigned by state and federal vital records programs on the
basis of cause-of-death information submitted on death cer-
tificates. If a death certificate is submitted without the
information needed to assign a code, state vital records pro-
grams return the certificate to the certifier who submitted it
and request more information. This quality-control process
ensures that E-codes are assigned for all deaths from injury.
During 1999–2004, the underlying cause of death was coded
as “unspecified cause” for only 6% of all injury-related deaths.

Although external cause-of-injury mortality data can be
helpful for setting priorities and making policy decisions
regarding injury prevention, these data are not a good surro-
gate for injury morbidity data (4,8). The leading causes of
nonfatal injury-related ED visits, injury hospitalizations, and
injury deaths differ substantially (Table 1 and Figure 1).
Whereas motor-vehicle crashes are the leading cause of injury
deaths, falls are the leading cause of injury hospitalizations
and ED visits (Figure 1). In addition, the distributions of
fatal and nonfatal injuries and the number of nonfatal inju-

ries relative to deaths vary by external cause of injury (Table 1).
For instance, the ratio of nonfatal ED visits to deaths differs for
motor-vehicle traffic injuries (90 nonfatal ED visits per death)
compared with poisonings (40 nonfatal ED visits per death).

For injury morbidity data, information on external causes
of injury is coded using the International Classification of
Diseases, Ninth Revision, Clinical Modification (ICD-9-CM)
(9) and entered into the state’s electronic hospital discharge
data system (HDDS) or hospital ED data system (HEDDS).
However, not all states have such data systems. For those with
these data systems, the completeness and specificity of E-codes
for injury-related hospitalizations and ED visits vary substan-
tially across states, limiting the usefulness of the E-coded data
available for certain states (10). Lack of E-coding in state
morbidity data also affects national injury statistics from fed-
eral data systems that derive their data from a sample of U.S.
hospitals, such as the National Hospital Discharge Survey (i.e.,
37% of injury hospital discharges with missing E-codes) and
the National Hospital Ambulatory Medical Care Survey (i.e.,
10% of injury ED visits with missing E-codes) (Table 1 and
Figure 1). In contrast, certain states (e.g., Massachusetts and
New York) have almost complete E-coding for hospitaliza-
tions and ED visits, ensuring that useful data on both fatal
and nonfatal injuries are available for prevention program plan-
ning and evaluation (Tables 2 and 3).

Although state HDDS and HEDDS data are used prima-
rily for administrative and billing purposes, these systems pro-
vide the best available data sources on external cause of injury
for measuring the impact of nonfatal injury on society. For
example, falls are the leading cause of injury morbidity among
persons aged >65 years (2,4). As the U.S. population contin-
ues to age, states can benefit from monitoring fall-related
morbidity among older persons to assess changes in health-
care use and cost and in the effectiveness of fall-prevention
strategies (4,11–14).

This report discusses the role of E-codes in injury prevention
and practical strategies to improve E-coding in statewide HDDS
and HEDDS data systems. The CDC workgroup recommen-
dations contained in this report outline feasible steps jurisdic-
tions can take to improve the collection and availability of
complete, specific, and high-quality E-codes for use in injury
surveillance and prevention efforts within all states, the District
of Columbia, and U.S. territories. Implementing these recom-
mendations can enhance the usefulness of state-level injury
morbidity data for injury prevention program planning and
implementation, priority setting, and policy setting for govern-
ment and nongovernment organizations. Previous studies have
demonstrated that the public health benefits will substantially
outweigh the estimated economic costs of E-coding (15,16).
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Methods
Initial efforts to improve E-coding in statewide hospital dis-

charge data systems were made in the early to mid-1990s, but
progress toward complete and accurate E-coding in all states
has been limited (10,17,18). In 2007, the Council of State
and Territorial Epidemiologists (CSTE), the Injury Control
and Emergency Health Services Section of the American Public
Health Association (APHA-ICEHS), the State and Territorial
Injury Prevention Directors Association (STIPDA), the Soci-
ety for the Advancement of Violence and Injury Research
(SAVIR), and the Association of State and Territorial Health
Officers (ASTHO) issued position statements calling on CDC
to develop strategies to improve E-coding completeness and
specificity in state hospital discharge databases (19–23).

CSTE asked CDC to take a leadership role in assembling
an expert workgroup to recommend strategies to improve
E-coding in state hospital discharge databases. A workgroup
of injury data experts from CDC, Tufts Medical School, state
health departments, and other health professionals was estab-
lished to provide recommendations for practical strategies for
improving E-coding. Members of the workgroup are associ-
ated with CSTE, SAVIR, and STIPDA. Because multiple states
have indicated interest in establishing HEDDS in addition to
HDDS, the workgroup decided to include in this report ef-
forts to improve E-coding in both statewide hospital discharge
and ED data systems.

CDC has a history of working in collaboration with CSTE,
SAVIR, and STIPDA on E-coding and other projects to

TABLE 1. Average annual numbers of injury deaths, hospital discharges for injury, and initial emergency department (ED)
visits for injury, by mechanism of injury — United States, 2003–2005

Deaths Hospital discharges Initial ED visits
2003–2004 2004–2005 2004–2005

Mechanism of injury No. % SE* (%) No.† % SE (%) No.† % SE (%)
Motor-vehicle traffic 43,386 26.2 0.1 180 9.3 0.6 3,900 12.4 0.4
Firearm 29,853 18.0 0.1 22 1.1 0.1 79§ 0.3 0.1§

Poisoning 29,504 17.8 0.1 197 10.2 0.4 1,167 3.7 0.2
Fall 18,808 11.4 0.1 493 25.5 1.0 8,021 25.6 0.6
Suffocation 13,518 8.2 ¶ 5§ 0.3 0.1 97 0.3 0.1
Not specified** 8,647 5.2 ¶ 24 1.2 0.1 412 1.3 0.1
Drowning 3,936 2.4 ¶ †† †† †† †† †† ††

Fire/hot object 3,802 2.3 ¶ †† †† †† 503 1.6 0.1
Cut/pierce 2,771 1.7 ¶ 32 1.7 0.1 2,457 7.8 0.3
Other specified 2,042 1.2 ¶ 33 1.7 0.2 1,541 4.9 0.2
Other, not elsewhere classified 1,967 1.2 ¶ 11 0.6 0.1 1,132 3.6 0.2
Other land transport 1,627 1.0 ¶ 37 1.9 0.2 395 1.3 0.1
Natural/environmental 1,390 0.8 ¶ 25 1.3 0.2 1,757 5.6 0.3
Other transportation 1,285 0.8 ¶ 4 0.2 ¶ 89 0.3 0.1
Other pedestrian 1,089 0.7 ¶ 2§ 0.1 ¶ †† †† ††

Struck by/against 1,045 0.6 ¶ 64 3.3 0.2 4,143 13.2 0.4
Machinery 718 0.4 ¶ 11 0.6 0.1 281 0.9 0.1
Other pedal cyclist 198 0.1 ¶ 12 0.6 0.1 398 1.3 0.1
Overexertion 13 ¶ ¶ 23 1.2 0.1 1,670 5.3 0.3
Missing external cause-of-injury
(E-code)§§                                                                         NA¶¶ NA NA 713 36.9 1.7 3,282 10.5 0.6
Total 165,593 100.0 1,934 100.0 31,366 100.0
Sources: CDC, National Center for Health Statistics: National Vital Statistics System, National Hospital Discharge Survey, National Hospital Ambulatory
Medical Care Survey; International Classification of Diseases, Ninth Revision, Clinical Modification (E-codes for hospital discharges and ED visits);
International Classification of Diseases, Tenth Revision (codes for injury deaths).
Notes: Mechanism of injury defined by ICD-9-CM external cause codes for hospital discharge data and emergency department data are compatible with
categories for mechanism of injury deaths. Injury deaths are classified on the basis of ICD-10 codes used in the external cause of injury matrix as shown
in Appendix Table 1 of Deaths: injuries, 2002 (Miniño AM, Anderson RN, Fingerhut LA, Boudreault MA, Warner M. Deaths: injuries, 2002. Natl Vital Stat
Rep 2006;54:112). The definition of a hospitalized injury differs from an injury ED visit. A hospital discharge is counted as an injury regardless of whether
it was the initial admission for that injury or a subsequent one for that injury, and is based solely on the presence of a first-listed injury diagnosis code
regardless of whether a valid external cause code exists. An injury ED visit is defined as the initial visit for an injury and the presence of either a first-listed
diagnosis code for an injury or a valid first-listed E-code in the record. E-codes are available at http://www.cdc.gov/nchs/injury.htm.
* Standard error.
† In thousands.
§ Data are unreliable and based on a relative SE of >20% but <30%.
¶ SE >0 but <0.05.

** Injury intent (i.e., unintentional, intentional, or undetermined) indicated but no mechanism of injury specified.
†† Data are unreliable and based on a relative SE of >30%.
§§ Injury diagnosed but no E-code assigned.
¶¶ Not applicable.
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FIGURE 1. Leading mechanisms of injury deaths, hospital discharges for injury, and emergency department (ED) visits for
injury — United States, 2003–2005

Source: CDC, National Center for Health Statistics: data from National Vital Statistics System for deaths, National Hospital Discharge
Survey for hospital discharges, and National Hospital Ambulatory Medical Care Survey for ED visits.
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TABLE 2. Average annual numbers of injury deaths, hospital stay discharges (inpatient and observation) for injury, emergency
department (ED) visits for injury, by mechanism of injury — Massachusetts, 2003–2005

Deaths Hospital discharges ED visits†

2003–2005 FY*2004–2005 FY2004–2005

Mechanism of injury No. % SE§ (%) No. % SE (%) No. % SE (%)
Motor-vehicle traffic 487 18.6 0.8 5,063 11.3 0.1 98,510 13.3 ¶

Firearm 210 8.0 0.5 376 0.8 ¶ 464 0.1 ¶

Poisoning 791 30.1 0.9 6,089 13.6 0.2 15,381 2.1 ¶

Fall 282 10.8 0.6 22,308 49.9 0.2 181,159 24.4 ¶

Suffocation 310 11.8 0.6 197 0.4 ¶ 754 0.1 ¶

Not specified 229 8.7 0.6 1,663 3.7 0.1 49,562 6.7 ¶

Drowning 72 2.7 0.3 47 0.1 ¶ 147               ¶ ¶

Fire/hot object 59 2.2 0.3 418 0.9 ¶ 10,789 1.5 ¶

Cut/pierce 56 2.1 0.3 1,188 2.7 0.1 76,768 10.3 ¶

Other specified 18 0.7 0.2 834 1.9 0.1 38,940 5.2 ¶

Other, not elsewhere classified 23 0.9 0.2 387 0.9 ¶ 13,964 1.9 ¶

Other land transport 22 0.9 0.2 600 1.3 0.1 4,510 0.6 ¶

Natural/environmental 19 0.7 0.2 543 1.2 0.1 29,079 3.9 ¶

Other transportation 12 0.5 0.1 94 0.2 ¶ 626 0.1 ¶

Other pedestrian 7 0.3 0.1 63 0.1 ¶ 447 0.1 ¶

Struck by/against 19 0.7 0.2 1,824 4.1 0.1 116,169 15.6 ¶

Machinery 6 0.2 0.1 277 0.6 ¶ 4,597 0.6 ¶

Other pedal cyclist 2 0.1 0.1 453 1.0 ¶ 7,995 1.1 ¶

Overexertion 0               ¶ ¶ 1,106 2.5 0.1 90,866 12.2 ¶

Missing external cause-of-injury (E-code)           NA**        NA NA 1,206 2.7 0.1 1,947 0.3 ¶

Total 2,623 100.0 44,730 100.0  742,671 100.0  
Sources: Registry of Vital Records and Statistics, Massachusetts Department of Public Health; Massachusetts Inpatient Hospital, Outpatient Observation
Stay, and Emergency Department Discharge Databases, Massachusetts Division of Health Care Finance and Policy; International Classification of
Diseases, Ninth Revision, Clinical Modification (E-codes for hospital discharges); International Classification of Diseases, Tenth Revision (codes for injury
deaths).
Note: External cause codes for hospital discharge data and emergency department data are compatible with the ICD-10 external cause matrix as shown
in Appendix Table 1 of Deaths: Injuries 2002 (Miniño AM, Anderson RN, Fingerhut LA, Boudreault MA, Warner M. Deaths: injuries, 2002. Natl Vital Stat
Rep 2006;54:112).
* Fiscal year.
† Initial visits could not be uniquely identified; ED visits include both initial and subsequent revisits for the same injury incident. ED data do not include

patients subsequently admitted into the hospital; those records are included in hospitalization data. One acute care hospital representing <0.5 % of ED
cases was not included in the analysis because of data quality concerns.

§ Standard error.
¶ SE >0 but <0.05.

** Not applicable.
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improve the usefulness of statewide HDDS and HEDDS data.
STIPDA, in collaboration with CDC, CSTE, and SAVIR,
has endorsed efforts to improve E-coding by providing guide-
lines for injury surveillance in state health departments (24,25).
The most recent STIPDA report provided a comprehensive
guide that addresses key aspects of injury surveillance, includ-
ing coding issues, data base management, quality assurance,
data linkage, data reporting and dissemination, staffing, train-
ing, and partnerships (25). That report made recommenda-
tions regarding measures to establish and maintain ongoing
state injury surveillance but did not discuss specific strategies
for improving E-coding and subsequent E-coded data. The
strategies outlined in this report will therefore extend and help
in the implementation of STIPDA’s recommendations.

The CDC workgroup used a consensus process to develop
recommended strategies for improving E-coding. First, the
workgroup reviewed key recommendations in the most
recent STIPDA report (25) and those in earlier position state-
ments (19–23). Next, the workgroup developed a detailed out-
line of the report with draft strategies. The workgroup co-chairs
wrote a first draft of the manuscript, which was sent to
workgroup members for review and comment. The report sec-
tions and recommended strategies then were extensively dis-

cussed via e-mail and conference calls during August and Sep-
tember 2007 to arrive at a consensus. The final draft of the
report was then reviewed by other state public health officials
and other surveillance experts at CDC. Minor modifications
were made as a result of these additional reviews before the
report was finalized.

E-Coding in Morbidity Data Systems
ICD-9-CM is the standard classification system used for

morbidity reporting in the United States (9). ICD-9-CM is
used to classify all diseases, injuries, and their external causes
in health-care records and surveys so they can be reported
uniformly across institutions and jurisdictions. ICD-9-CM
codes assigned in health-care records for diseases, injuries, and
health conditions also are used as the basis for prospective
payment to hospitals, other health-care facilities, and health-
care providers. Nationally and in the majority of states, E-codes
are not used in determining reimbursement.

The U.S. Department of Health and Human Services
(DHHS) has developed ICD-9-CM guidelines for assigning
diagnosis and E-codes (9). These guidelines are reviewed
annually by the cooperating parties (the American Hospital

TABLE 3. Average annual numbers of injury deaths, hospital discharges for injury, and emergency department (ED) visits for
injury, by mechanism of injury — New York, 2003–2005

Deaths Hospital discharges ED visits*
2003–2004 2004–2005 2005

Mechanism of injury No. % SE† (%) No. % SE (%) No. % SE (%)
Motor-vehicle traffic 2,937 22.0 0.4 28,125 12.8 0.1 153,442 10.5 §

Firearm 1,958 14.7 0.3 3,405 1.5 § 1,510 0.1 §

Poisoning 1,468 11.0 0.3 30,119 13.7 0.1 23,485 1.6 §

Fall 2,495 18.7 0.3 102,204 46.3 0.1 388,878 26.7 §

Suffocation 1,325 9.9 0.3 877 0.4 § 1,952 0.1 §

Not specified 854 6.4 0.2 7,557 3.4 § 106,912 7.3 §

Drowning 261 2.0 0.1 206 0.1 § 323               § §

Fire/hot object 462 3.5 0.2 5,800 2.6 § 22,377 1.5 §

Cut/pierce 413 3.1 0.1 8,039 3.6 § 149,499 10.3 §

Other specified 201 1.5 0.1 4,402 2.0 § 77,165 5.3 §

Other, not elsewhere classified 262 2.0 0.1 2,787 1.3 § 45,631 3.1 §

Other land transport 168 1.3 0.1 3,130 1.4 § 12,455 0.9 §

Natural/environmental 128 1.0 0.1 2,665 1.2 § 58,786 4.0 §

Other transportation 82 0.6 0.1 441 0.2 § 1,573 0.1 §

Other pedestrian 166 1.2 0.1 418 0.2 § 1,593 0.1 §

Struck by/against 76 0.6 0.1 11,095 5.0 § 246,798 16.9 §

Machinery 38 0.3 § 1,424 1.5 § 9,454 0.7 §

Other pedal cyclist 36 0.3 § 1,967 0.9 § 16,603 1.1 §

Overexertion 0             § § 3,308 1.5 § 134,413 9.2 §

Missing external cause-of-injury (E-code)           NA¶         NA NA 2,614 1.2 § 5,722 0.4 §

Total 13,363 100.0 220,583 100.0 1,458,571 100.0
Sources: New York State Department of Health, Bureau of Injury Prevention; International Classification of Diseases, Ninth Revision, Clinical Modification
(E-codes for hospital discharges); International Classification of Diseases, Tenth Revision (codes for injury deaths).
* Initial visits could not be uniquely identified; ED visits include both initial and subsequent revisits for the same injury incident. ED data do not include

patients subsequently admitted into the hospital; those records are included in the hospitalization data.
† Standard error.
§ SE >0 but <0.05.
¶ Not applicable.
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Association, the American Health Information Management
Association, the Centers for Medicare and Medicaid Services
[CMS], and CDC). Certain states (e.g., California and New
York) with mandated E-coding have developed additional
guidelines, which are not always consistent with the national
guidelines.

In hospital settings, health information specialists are
responsible for assigning E-codes on the basis of the national
guidelines or those mandated by their state. Certain states (e.g.,
California, Minnesota, and South Carolina) have ongoing
quality-assurance practices, in certain cases tied to reimburse-
ment or penalties, aimed at monitoring and maintaining the
completeness and validity of E-codes in their statewide HDDS
and HEDDS systems. However, the majority of states lack
policies or adequate resources to implement ongoing quality-
assurance practices that would ensure high quality E-coding.

E-codes are structured to capture information on the intent
and mechanism of injury. These circumstances usually are
designated in the first three digits of the code (e.g., E884:
unintentional fall from one level to another). For certain causes,
the three-digit code is followed by a decimal and a fourth
digit (e.g., E884.0: unintentional fall from playground equip-
ment) that identifies more specific circumstances of the
injury incident.

ICD-9-CM external cause-of-injury classification guidelines
for an injury specify that health information specialists assign
as many E-codes as necessary to explain the cause, intent, and
place of occurrence of the injury incident fully (26). How-
ever, in practice, E-coding of hospital records often is incom-
plete, and the E-codes that are assigned lack specificity because
of insufficient documentation in the medical chart and lack
of designated fields for recording E-codes in electronic data
systems. To ensure that the E-codes assigned are as specific as
allowed by the ICD-9-CM E-code set and coding guidelines,
the physician or other health-care provider must provide
adequate documentation in the medical record of details
regarding the incident (e.g., mechanism, intent, location, and
activity at time of injury), the hospital health information
specialist must view that information and assign specific
E-codes, and the E-codes must be recorded accurately and
appropriately in the database. Injury experts have recognized
that this process could be facilitated by including designated
fields for at least three E-codes (for the immediate cause, the
precipitating cause [i.e., the cause that started the chain of
events that led to the injury, such as being struck by an object
that precipitated a fall or vise versa], and the place of occur-
rence [e.g., at home or on the street or highway]) in the soft-
ware used to capture medical information in these data systems
(25). However, the majority of states currently have only one
designated field in their HDDS for recording E-codes; a few

states have two designated fields; and a few states have no
designated E-code field and record E-codes in the existing
diagnosis fields only (10). Experts also have recognized that
because a trend exists in the United States toward uniform use
of electronic health and patient records for administrative and
billing purposes, creating a designated space on electronic forms
to record a brief but informative narrative by physicians and
other health-care providers regarding the circumstances of the
injury incident could facilitate good E-coding (27).

E-Coding in States
Information on the status of E-coding in state data systems

has been published previously (10) and was updated in Octo-
ber 2007 (STIPDA, unpublished data, 2007). In 2007, only
five U.S. states (Alabama, Idaho, Missouri, North Dakota,
and South Dakota) did not have a statewide HDDS database
in place. The District of Columbia (DC) and 41 states rou-
tinely collect some level of E-codes; 26 (63%) states and DC
mandated E-coding in their statewide HDDS database
(Figure 2), and 27 (54%) states and DC had an HEDDS
database. DC and 25 (93%) states reported routine collection
of some level of E-codes, and 18 (72%) states mandated
E-coding in their statewide HEDDS (Figure 3).

E-coding in the majority of state databases is incomplete. A
survey conducted in 2004 reported that of 32 states that evalu-
ated hospital records, 14 (44%) had E-coded >90% of their
injury-related hospitalizations; results varied for the other 18
states (range: 51%–89%) (10). Even among states with a high
percentage of E-coded hospital records, assigned E-codes
often lack specificity. If health-care providers do not understand
why specific information needed for E-coding is important,
documentation in the medical record can be inadequate; this
can lead to overuse of the unspecified E-codes, such as those for
unspecified fall (E888.9) or a motor-vehicle traffic accident of
an unspecified nature (E819) (28). Unspecified E-codes do not
provide adequate detail needed for injury prevention.

Despite limitations associated with lack of completeness and
specificity of E-coding, CDC and certain states, in collabora-
tion with CSTE, STIPDA and state partners, have published
annual state injury indicator reports that contain injury mor-
tality and morbidity data from participating states’ data sys-
tems (29–31). States with injury program capacity-building
grants from CDC are required to submit statewide HDDS
data annually for inclusion in the annual report. All other
states and territories are invited and encouraged to partici-
pate; 34 states participated in the most recent annual report
(31). These reports have been used for comparison of injury
patterns among states and have resulted in improved commu-
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nication among states regarding injury-prevention efforts and
efforts to improve statewide HDDS and HEDDS E-coding
(31). On the basis of data from annual state injury indicators
reports (31), four states (Hawaii, Kansas, Oklahoma, and
Oregon) increased completeness of external cause coding >20%
during 1999–2004 (Table 4). Impetuses for improvement in
these states included legislative initiatives, policy changes at
hospitals, training of medical records coders, and increased
awareness of health-care providers and health information
specialists regarding the value of high-quality E-coded data.

Certain states without E-coding mandates from either state
legislatures or hospital associations (e.g., Colorado, Minne-
sota, and Oregon) have relatively high rates of external cause
coding (i.e., >84% completeness) (Table 2). Colorado serves
as an example of how factors other than mandates can
improve the completeness and accuracy of external cause cod-
ing. Colorado’s HDDS is managed by the Colorado Health
and Hospital Association (CHHA). In 1997, state health
department staff began working with CHHA to encourage
hospitals to assign E-codes to appropriate hospital discharge
records. CHHA approached medical records coders through
their trade organization to outline how injury prevention
activities conducted by state and local health departments and
local groups could benefit by having access to E-coded data.
CHHA also pointed out to hospital chief executive officers
that submitting E-coded data would meet the hospital’s
requirement to report various conditions to the health
department. For example, Colorado requires hospitals to
report data to the statewide trauma registry. For certain hos-
pitals, reporting E-coded hospital discharge data to the state
hospital association would meet the state’s trauma registry
reporting requirement, thereby saving the hospital from the
need to develop an additional system for reporting injured
patients to the trauma registry. During the next several years,
CHHA staff, the state epidemiologist, and staff from the

TABLE 4. Presence of an external cause-of-injury coding
(E-coding) mandate* and percentage of injury hospitalization
records with external cause coding, by state — 20 states,
1999 and 2004†

E-code 1999 2004
State mandate (%) (%) Difference
Arizona Yes 84.0 92.8 8.8
California Yes 100.0 100.0 0.0
Colorado No 98.8 98.8 0.0
Florida Yes 74.0 85.7 11.7
Georgia Yes 91.8 95.5 3.7
Hawaii No 52.9 86.4 33.5
Kansas No 58.0 81.5 23.5
Kentucky Yes 68.0 78.6 10.6
Massachusetts Yes 95.3 98.9 3.6
Michigan No 82.3 86.2 3.9
Minnesota No 78.4 84.7 6.3
Nebraska Yes 100.0 97.0 -3.0
North Carolina No 89.1 90.2 1.1
Oklahoma Yes 65.9 88.2 22.3
Oregon No 67.5 89.0 21.5
South Carolina Yes 94.1 93.0 -1.1
Utah Yes 89.2 92.0 2.8
Vermont Yes 85.0 98.4 13.4
Washington Yes 98.9 98.4 -0.5
Wisconsin Yes 97.3 100.0 2.7
* A state law or ruling by another governing body that required assignment

and recording of ICD-9-CM external cause codes using state or federal
coding guidelines.

† Includes only states that submitted data for both years.

FIGURE 2. Statewide hospital discharge data systems (HDDS),
by external cause-of-injury coding (E-coding) status —
United States, 2007
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FIGURE 3. Statewide hospital emergency department data
systems (HEDDS), by external cause-of-injury coding (E-coding)
status — United States, 2007
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injury epidemiology program at the state health department
met regularly with medical records coders to discuss the com-
pleteness and accuracy of E-codes. The hospital association news-
letter reported rates of E-coded data by hospital and highlighted
the hospitals that showed the most improvement. In 2003, when
a comprehensive report on injury in Colorado was prepared,
health department staff reviewed the results in advance with
members of the hospital association and coders’ trade organiza-
tion. The contributions of the medical records coders and hos-
pitals in providing complete and comprehensive E-codes for
data analysis were acknowledged in the report.

Challenges to Improving the Quality
and Accessibility of E-Coded Data
Strategies are needed to improve quality assurance (QA)

procedures used by states to evaluate E-coding. QA practices
vary by state; the majority of states do not evaluate E-coded
HDDS and HEDDS data routinely for completeness, speci-
ficity, and accuracy (10). Ongoing evaluation of the quality
of E-codes is needed to ensure consistency in completeness,
specificity, and accuracy of E-coding among all participating
hospitals over time. States have increasing interest in using
electronic health and patient records and in integrating medi-
cal care and billing data systems. This trend might encourage
vendors to develop standard QA procedures and adapt them
into database management software that would provide auto-
mated systems to assist coders in assigning E-codes.

One problem with the quality of E-coding in state data-
bases is accuracy, as measured by percentage agreement in codes
based on record reabstraction studies. Accuracy of ICD-9-CM
E-codes in hospital discharge records has been examined in
the United States and internationally. The level of inaccurate
coding for E-codes (i.e., those with at least four digits) was
13% in the hospital discharge data system in Washington state
in 1996 (28), 18% in the National Minimum Data Set in
New Zealand during 1996–1998 (32), and 16% for the
Victorian Inpatient Minimum Database in Australia during
1993–1994 (33). Although E-codes were found to be reliable
for reporting injury data by broad groupings (e.g., falls,
motor vehicle traffic, poisoning, assault, and self-harm), a sub-
stantial lack of accuracy was reported in that part of the E-code
that identifies specific circumstances of an injury incident.
The New Zealand study determined that the level of incor-
rect coding was similar for large and small hospitals (32).
A recently published study of accuracy of E-coding in an ED
setting determined that coding was accurate for 65% of prob-
able work-related injuries and 57% of nonwork-related
injuries (34).

A study conducted in Oregon to assess methods for
improving the quality of E-coding and to identify potential
barriers indicated that certain hospitals reported not having
enough space on the electronic billing form to document
circumstances of the injury event adequately. The majority of
hospitals included in the study used software purchased from
commercial vendors that was not modifiable to capture the
information needed to assign specific E-codes. Hospital
reimbursement also was a potential deterrent to adequate
E-coding; not all hospitals understood the need for accurate
E-coding because E-coding does not affect reimbursement.
Hospital administrators also expressed concern that reporting
E-codes might alert an insurance company to the possibility
that a third party was liable for the cost of care, possibly
triggering an investigation that would delay payment to the
hospital. Another issue that researchers initially thought could
be a barrier was the cost of assigning E-codes; however, the
study indicated that the cost of E-coding was minimal (an
estimated $0.08 per E-code assigned) (Oregon Department
of Human Services, unpublished data, 2002).

As discussed earlier in this report, accurate and specific
E-coding requires that medical records contain sufficient
detail regarding injury circumstances (e.g., “fell down stairs
while working and hit head” rather than simply “hit head”).
However, anecdotal evidence indicates that health-care pro-
viders might not record these details because they 1) see no
reason to do so (care not being affected by these details), 2)
have no financial incentive to do so (the information not
being required for reimbursement), 3) are concerned about
stigmatizing the patient (e.g., by documented suicidal behav-
ior or drug use), or 4) do not understand the importance of
documenting injury circumstance information in the chart
for public health purposes. In addition, sometimes health-
care providers simply are unable to determine the details of
the circumstances. For example, a person who is discovered
unconscious on the ground might not be able to provide any
information as to how a head injury occurred.

In certain states, E-coded data are not easily accessible. Cer-
tain HDDS and HEDDS databases are operated by nongov-
ernment organizations that view these data as proprietary and
do not necessarily wish to provide ready access to statewide
administrative data by state health department officials or pre-
vention program directors (10). In other states, these systems
are operated by state health departments, which are willing to
provide ready access to E-coded injury data but might not
have adequate resources to prepare and manage public-use
data files and web-based query systems (10).
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Goal and Objectives
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external-cause coding in the United States, 3) describe the need for high quality external-cause-of-injury coded data in state-based morbidity data systems,
4) describe the challenges for improving external cause-of-injury coding in state-based morbidity data systems, and 5) describe the benefits of improving
external-cause-of-injury coded data for use in injury surveillance activities at the local, state, and national levels.

To receive continuing education credit, please answer all of the following questions.

8. Almost all states have laws requiring external cause-of-injury coding
for injury-related hospitalizations in their statewide HDDS but not
for injury-related visits in their statewide HEDDS.
A. True.
B. False.

9. Which represents a challenge to improving external cause-of-injury
coding in statewide HDDS and HEDDS?
A. Standards for quality assurance practice.
B. Training for clinicians and health information personnel.
C. Timely and ready access to data from HDDS and HEDDS by public

health professionals, policy makers, and the public.
D. All of the above.

10. High-quality external cause-of-injury-coded data in statewide HDDS
and HEDDS are necessary for…
A. a complete and accurate picture of the injury burden.
B. data-driven decisions about public health policy.
C. assessment of the impact of targeted, cause-specific prevention efforts.
D. all of the above.

11. Which best describes your professional activities?
A. Physician.
B. Nurse.
C. Health educator.
D. Office staff.
E. Other.

12. I plan to use these recommendations as the basis for… (Indicate all
that apply.)
A. health education materials.
B. assessing inclusion of external cause-of-injury codes in hospital

reimbursement policies.
C. local practice guidelines.
D. public policy.
E. other.

13. Overall, the length of the journal report was…
A. much too long.
B. a little too long.
C. just right.
D. a little too short.
E. much too short.

14. After reading this report, I am confident I can describe the burden of
injury in the United States.
A. Strongly agree.
B. Agree.
C. Undecided.
D. Disagree.
E. Strongly disagree.

1. An estimated 50 million injured U.S. residents need medical attention
each year, and injuries account for approximately one third of ED
visits and 6% of hospitalizations in the United States.
A. True.
B. False.

2. Completeness of external cause-of-injury coding in the United States
has been consistently higher for mortality data than for morbidity data
because the underlying cause of death on the death certificate for
injury-related deaths is required to be an external cause.
A. True.
B. False.

3. The leading external cause of nonfatal injury-related ED visits in the
United States is…
A. motor-vehicle traffic.
B. struck by/against.
C. fall.
D. cut/pierce.

4. Although the lack of external cause-of-injury coding has affected the
usefulness of nonfatal injury data for injury surveillance and
prevention activities in states, it has had little or no effect on national
statistics.
A. True.
B. False.

5. Which revision of the International Classification of Diseases (ICD) is
used for external cause-of-injury coding in state-based morbidity data
systems in the United States?
A. ICD-10.
B. ICD-9.
C. ICD-9-CM.
D. None of the above.

6. The phrase “high-quality external cause-of-injury coding” refers to
the completeness, accuracy, and specificity of external-cause-of-injury
codes recorded in statewide HDDS and HEDDS data systems.
A. True.
B. False.

7. Which of the following is not important in obtaining high-quality
external cause-of-injury coded data for injury surveillance and
prevention activities in states?
A. Adequate documentation of the circumstances of the injury incident

in the medical record by physicians and other health-care providers.
B. Adequate documentation on the medical procedures used.
C. Complete and accurate coding the external cause by hospital

information specialists.
D. Routine recording of external cause-of-injury codes in statewide

HDDS and HEDDS.
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15. After reading this report, I am confident I can describe the current
status of external cause-of-injury coding in the United States.
A. Strongly agree.
B. Agree.
C. Undecided.
D. Disagree.
E. Strongly disagree.

16. After reading this report, I am confident I can describe the need for
high quality external cause-of-injury coded data in state-based
morbidity data systems.
A. Strongly agree.
B. Agree.
C. Undecided.
D. Disagree.
E. Strongly disagree.

17. After reading this report, I am confident I can describe the challenges
for improving external cause-of-injury coding in state-based
morbidity data systems.
A. Strongly agree.
B. Agree.
C. Undecided.
D. Disagree.
E. Strongly disagree.

18. After reading this report, I am confident I can describe the benefits of
improving external cause-of-injury coded data for use in injury
surveillance activities at the local, state, and national levels.
A. Strongly agree.
B. Agree.
C. Undecided.
D. Disagree.
E. Strongly disagree.

19. The learning outcomes (objectives) were relevant to the goals of this
report.
A. Strongly agree.
B. Agree.
C. Undecided.
D. Disagree.
E. Strongly disagree.

20. The instructional strategies used in this report (text, tables, figures,
and appendix) helped me learn the material.
A. Strongly agree.
B. Agree.
C. Undecided.
D. Disagree.
E. Strongly disagree.
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Correct answers for questions 1–10. 1. A; 2. A; 3. C; 4. B; 5. C;
 6. A; 7. B; 8. B; 9. D; 10. D.

21. The content was appropriate given the stated objectives of the report.
A. Strongly agree.
B. Agree.
C. Undecided.
D. Disagree.
E. Strongly disagree.

22. The content expert(s) demonstrated expertise in the subject matter.
A. Strongly agree.
B. Agree.
C. Undecided.
D. Disagree.
E. Strongly disagree.

23. Overall, the quality of the journal report was excellent.
A. Strongly agree.
B. Agree.
C. Undecided.
D. Disagree.
E. Strongly disagree.

24. These recommendations will improve the quality of my practice.
A. Strongly agree.
B. Agree.
C. Undecided.
D. Disagree.
E. Strongly disagree.

25. The availability of continuing education credit influenced my
decision to read this report.
A. Strongly agree.
B. Agree.
C. Undecided.
D. Disagree.
E. Strongly disagree.

26. The MMWR format was conducive to learning this content.
A. Strongly agree.
B. Agree.
C. Undecided.
D. Disagree.
E. Strongly disagree.

27. Do you feel this course was commercially biased? (Indicate yes or no;
if yes, please explain in the space provided.)
A. Yes.
B. No.

28. How did you learn about the continuing education activity?
A. Internet.
B. Advertisement (e.g., fact sheet, MMWR cover, newsletter, or journal).
C. Coworker/supervisor.
D. Conference presentation.
E. MMWR subscription.
F. Other.
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Uses of E-Coded Data for Injury
Prevention Decision Making

States with quality E-coded HDDS data provide public
health authorities with key data on the injury burden that
help to facilitate better decision making for injury prevention
(35). Collection and ready access to complete and reliable
E-coded injury data have assisted federal, state, and local public
health authorities in making data-driven decisions regarding
public health policy and in setting priorities (8). Public health
authorities have used high-quality injury morbidity data on
health-care use and costs associated with specific external causes
of injury to estimate the impact of targeted, cause-specific pre-
vention efforts on the health-care system and society (36,37).

Local hospital community health programs have used
external cause-of-injury data to target the causes of specific
injuries in their communities and make strategic decisions
regarding where services should be offered. For example, in
1989, the Massachusetts Department of Health partnered with
Cape Code Hospital, which had a high level of E-coding, to
summarize hospital discharge data by age. Falls among older
adults were the primary cause of hospitalization in this area,
which had a high percentage of retirees. Hospital staff met
with staff of local organizations that provided services to older
adults to integrate prevention of falls into the routine services
of these agencies. In addition, on the basis of an analysis of
the data, the state health department channelled funds from
an Office of Disability Prevention grant to a local agency to
conduct home visits focused on fall prevention among older
adults (Holly Hackman, MD, Massachusetts Department of
Health, personnel communication, 2007).

Health officials in local jurisdictions have used population-
based injury morbidity data to evaluate injury prevention
efforts (14). The California Department of Public Health has
used E-coded HDDS data to describe nonfatal drowning in
swimming pools and spas among toddlers. E-coded data were
used in 1995 to describe nonfatal drowning rates, demographic
risk factors, and hospital charges (38). A later study compared
drowning deaths with hospitalized nonfatal drowning cases
to calculate a fatality-to-case ratio of 1:3.5 (39). Partly as a
result of these and other uses of E-coded HDDS data, cities,
counties, and the state began enacting pool safety requirements.
For instance, in 1998, California enacted the Swimming Pool
Safety Act to create a uniform statewide construction standard
for safety devices for family pools and spas.

Beginning in 1998, the Colorado Department of Public
Health and Environment (CDPHE) used E-coded data on
deaths and hospitalizations to analyze the burden of suicide
and nonfatal self-harm injuries, leading to the establishment
of an Office of Suicide Prevention (OSP) within CDPHE in

2000 (40). In 2006, OSP used information from E-coded
data in obtaining federal funding for suicide prevention work,
including funds from the Garrett Lee Smith Memorial Act.
The analysis of E-coded data identified differences in the popu-
lations at risk for suicide compared with nonfatal self-harm
hospitalizations. In Colorado, for example, the suicide rate was
determined to be highest for men aged >65 years, whereas the
rate of nonfatal self-harm hospitalization was determined to be
highest for women aged 18–24 years (Colorado Department of
Public Health and Environment, unpublished data, 2007) (2).

Quality E-coded data in statewide HDDS and HEDDS
also have been used by federal agencies that collect and use
state injury data to monitor trends, set priorities for funding
prevention programs, and assess program effectiveness in
reducing nonfatal injuries. For example, CDC uses E-coded
injury data from statewide HDDSs in its annual state injury
indicators report to measure improvements in injury surveil-
lance capacity of state grantees (29–31). CDC also collects
external cause-of-injury data in national morbidity data sys-
tems used widely by federal and state agencies for public health
policy decisions, including the National Hospital Discharge
Survey, the National Hospital Ambulatory Medical Care Sur-
vey, and the National Health Interview Survey (4). The Agency
for Healthcare Research and Quality (AHRQ) has established
a nationwide inpatient sample and makes available statewide
hospital discharge and ED data sets as part of its Healthcare
Cost and Utilization Project (HCUP) (41). These surveys and
data sets include E-codes (with the same limitations of accu-
racy, specificity and completeness as statewide HDDSs and
HEDDSs) and are made available for analysis by public health
researchers, medical researchers, economists, and others in-
terested in health-care utilization, patient safety, and medical
care cost issues (12,42). The Health Resources and Services
Administration (HRSA) Maternal and Child Health Bureau
uses available E-coded data at the state and national levels to
set program objectives targeting injury prevention among chil-
dren (43). The National Highway Traffic Safety Administra-
tion (NHTSA) collects E-coded data from ED and hospital
discharge records as part of its state-based Crash Outcome Data
Evaluation System (CODES) to help make policy decisions
aimed at reducing motor-vehicle traffic-related injuries (44).

Professional organizations and other nonprofit entities (e.g.,
the American College of Emergency Physicians, the Ameri-
can College of Surgeons [ACS], the American Academy of
Pediatrics, the American Medical Association, the National
Safety Council, the Suicide Prevention Action Network, Safe
Kids, the Home Safety Council, the American Trauma Soci-
ety, CSTE, STIPDA, and SAVIR]) use E-coded data in their
injury prevention activities. For example, ACS has established
a National Trauma Data Bank (NTDB) that contains trauma
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registry data from approximately 700 U.S. trauma center hos-
pitals located across the country (45). Participating trauma
centers routinely collect E-codes in their trauma registries, and
these external cause-of-injury data are required for submis-
sion to NTDB (45). CDC also has worked with the ACS
Committee on Trauma to establish a national sample of trauma
centers that submit data to NTDB (45). CDC data are made
available to medical and injury researchers to assess the qual-
ity of trauma care and to characterize injured patients, injury
circumstances, injury severity, and health outcomes. The uses
of E-coded data in statewide HDDS and HEDDS comple-
ments those from trauma registries of severe trauma patients
treated in trauma centers by characterizing a broader represen-
tation of the injured patient population.

E-codes also have been used by automobile insurance com-
panies, health plans, health-care purchasers, and other private
entities interested in injury prevention and safety issues (e.g.,
identifying causes associated with injuries to workers in the
workplace and their families outside of the workplace and
causes associated with injuries in motor-vehicle crashes).
E-coded statewide HDDS and HEDDS data have been used
to help identify key causes of injuries requiring medical atten-
tion that could be addressed by implementing safety mea-
sures and policies, which has resulted in cost savings to these
companies. For example, hospital discharge data from the
Healthcare Cost and Utilization Project—Nationwide Inpa-
tient Sample (HCUP-NIS) were used to estimate the cost of
fall-related hospitalizations in the United States (41).

Recommended Strategies
for Improving E-Coding

The workgroup made the following recommendations to
improve E-coding in statewide HDDS and HEDDS databases.

Improve Communication Among
Stakeholders Regarding E-Codes

CDC should facilitate a federal effort involving agencies
with relevant research, programmatic, and regulatory activi-
ties in injury prevention (e.g., AHRQ, CMS, the National
Institutes of Health, HRSA, NHTSA, the Bureau of Labor
Statistics, the U.S. Fire Administration, the U.S. Department
of Defense, and the Veteran’s Administration) to

• discuss the need and uses of high-quality E-coded nonfa-
tal injury data for interagency collaborative efforts in
injury prevention, and

• assess the inclusion of E-codes in federal morbidity data
systems, surveys, and data standards to facilitate routine

collection of high-quality E-codes in statewide HDDS
and HEDDS databases.

In collaboration with CMS and state health departments,
CDC should explore the possibility of linking E-codes to
uniform billing procedures used for reimbursement in
government health insurance systems.

CDC should facilitate a meeting of state and federal injury
surveillance and prevention experts with representatives from
the health plan industry; medical, nursing, and hospital
administrators’ professional associations; and other health-care
professional organizations to

• discuss how E-coding and injury surveillance can be
better used to drive injury prevention efforts in health-
care settings, at work, and at home;

• solicit ideas and facilitate dialogue with these representa-
tives regarding the efforts needed to improve E-coding in
HDDS and HEDDS;

• discuss efforts to make narrative documentation and
coding of external cause of injury required data elements
in electronic health and patient record systems and asso-
ciated forms and software;

• discuss how to work with electronic health record ven-
dors to facilitate integration of plain language E-code dic-
tionaries into software for easy point of care coding; and

• demonstrate the potential business case for E-coding, from
a health-care provider and purchaser perspective, such as
using E-coded data to assess health-care system demands
and costs of care associated with specific causes of injury
(e.g., falls among older adults in nursing homes);

In collaboration with STIPDA and CSTE, CDC should
help facilitate implementation of the new STIPDA Injury
Surveillance Workgroup recommendations for injury surveil-
lance in all state and territorial health departments (25),
including

• examining the use of financial incentives, enforcements,
and mandates to improve the completeness and specific-
ity of E-coding, and

• developing methods to track improvement in the com-
pleteness, accuracy, and specificity of E-codes in HDDS
and HEDDS among states and territories.

CDC, through the International Collaborative Effort on
Injury Statistics, a group of international data experts whose
focus is on the standardization of injury data (46), should
communicate and share ideas and methodologies on improv-
ing external cause coding in morbidity data system with
international injury data experts and researchers, WHO
injury prevention program representatives, and other inter-
ested groups.
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Improve Collection of E-Codes
In collaboration with STIPDA and CSTE, CDC should

develop uniform methods to improve E-coding through cost-
effective quality assurance practices and evaluation, consider-
ing effective approaches already in place in certain states.
Activities should include the following:

• CDC should develop uniform quality assurance practices
(e.g., methods for ongoing evaluation to monitor com-
pleteness, accuracy and specificity of E-codes) to ensure
high-quality E-codes and require demonstration of these
practices in injury surveillance capacity-building coop-
erative agreements with states.

• State injury prevention programs should conduct
ongoing evaluation to assess the completeness, accuracy,
and specificity of E-coding in hospitals within their
jurisdiction.

• State injury prevention programs should provide feedback
to data providers regarding the quality and usefulness of
E-coded data (e.g., reports of the completeness and
accuracy of E-coded data from their hospital; written
reports to clinicians, coders, and hospital administrators
showing how the data are being used).

CDC, in collaboration with STIPDA and CSTE, should
develop training curricula for use in educational institutions
(e.g., medical schools, nursing programs, health information
specialist programs) and hospitals (e.g., continuing education)
aimed at raising the awareness of physicians, nurses, health
information specialists, and health plan and hospital admin-
istrators regarding their role in improving external cause-of-
injury data, including training curricula for

• physicians and nurses on methods to document circum-
stances (i.e., who, what, when, where, and how) of injury
incidents in the medical record,

• health information specialists with specific examples of
how E-codes are used and the need for accuracy and
specificity in E-coding, and

• hospital and health plan administrators regarding the
importance of high quality E-coded data for injury- and
violence-related public health surveillance and prevention
activities, and the need for hospital policies aimed at
requiring high quality E-coded data.

CDC, in collaboration with STIPDA and CSTE, should
work with professional organizations of clinicians, nurses,
medical records specialists, and health plan and hospital
administrators to develop incentives and approaches to train-
ing their members on their role in collecting high quality
external cause-of-injury data.

Improve the Usefulness of E-Coded
Data for Injury Prevention Efforts

CDC should engage in activities with state epidemiologists
and state injury prevention directors to educate health-care
workers, hospital association members, health plan staff, and
the public regarding the uses of E-coded data for prevention
efforts.

State health departments should work with local health
departments to develop and implement approaches, using
local nonfatal injury data, to highlight injury as a public health
concern and the importance of injury prevention in their
community.

All state health departments with an existing statewide
HDDS should participate in CDC’s Injury Indicators Project
to help improve communication among states on the use of
E-coded data for injury prevention efforts.

State health departments should develop and implement
methods for timely and easy access to E-coded data by policy
makers, program planners, researchers, and the public through
the internet (e.g., reports, slide sets, fact sheets, and web-based
query systems) (25).

Conclusions
E-codes can provide data to guide public health decisions

to reduce injuries and health-care costs in the United States.
Improving E-coding in state-based hospital discharge and ED
data systems is likely to help overcome current limitations of
external cause-of-injury data in many states as a result of
inadequate completeness and specificity. The strategies rec-
ommended in this report could facilitate communication
among federal, state, and nongovernment stakeholders to
determine collaborative approaches and methods for improv-
ing E-coding in these administrative data systems. These strat-
egies are designed to improve data collection, coding, QA
practices, analysis, reporting, and dissemination of E-coded
data to policy makers, public health professionals, and the
public. The goal is to have high-quality morbidity data by
external cause of injury from all states and U.S. territories for
use in monitoring trends, characterizing patterns, setting pri-
orities for injury prevention programs, and assessing health-
care costs to reduce the burden of injury in the United States.

Lessons learned in efforts to improve the quality and use-
fulness of E-coded data from state-based morbidity data sys-
tems have pertinence to the World Health Organization’s
(WHO) Health Metrics Network (HMN) and its global
initiatives to improve health data systems in developing coun-
tries (47). QA practices that have been demonstrated to be
effective in collecting high-quality E-coded data in statewide
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HDDS and HEDDS databases could be recommended for
inclusion in the HMN global initiatives.
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CMS Centers for Medicare and Medicaid Services
CODES Crash Outcome Data Evaluation System
CSTE Council of State and Territorial Epidemiologists
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