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Changes in reporting of unintentional injury deaths, United States of

America
Peishan Ning,? David C Schwebel,” Haitao Chu,* Motao Zhu? & Guoging Hu®

Objective To quantify how changes in reporting of specific causes of death and of selecting underlying cause from among multiple causes
of death contribute to trends in mortality from unintentional injury in Americans aged 65 years or older.

Methods We extracted age-standardized unintentional injury mortality data in the United States Centers for Disease Control and Prevention
online databases from 1999 to 2016. We used an attribution method to calculate two indicators: the proportion of mortality with specific
codes out of all mortality; and the proportion of mortality with underlying cause of death selected from multiple causes of death. We
conducted a linear regression to examine the changes over time in these proportions and in reported and age-adjusted mortality.
Findings From 1999 through 2016, the proportion of cause-specific unintentional injury mortality in this age group increased from 74%
in 1999 (136.9 out of 185.0 per 100000 population) to 85% in 2016 (143.0 out of 169.1 per 100000 population) based on multiple causes
of death codes. The proportions of mortality with underlying cause of death selected out of multiple causes of death rose in all specific
causes of unintentional injury except motor vehicle crash. Age-standardized mortality attributed to reporting changes increased steadily
between 1999 and 2016.The increases for overall unintentional injury, fall, motor vehicle crash, suffocation, poisoning and fire or hot object
were 24.2,13.5,2.1, 2.3, 1.6 and 0.4 deaths per 100000 persons, respectively.

Conclusion Changes in data reporting affect trends in overall and specific unintentional injury mortality over time for older Americans.

Abstracts in G 13, Francais, Pycckuii and Espaiiol at the end of each article.

Introduction

Proper interpretation of reported injury mortality rates and
their changes over time are important for assessing the ef-
fects of sociodemographic factors on injury risk, developing
injury control and prevention efforts, and prioritizing policy
interventions. The underlying cause of death is defined as
the disease or injury that initiated the train of events leading
directly to death, or the circumstances which produced a fa-
tal injury.' Underlying cause-of-death statistics, from which
injury mortality rates are derived, are therefore often used to
inform researchers, policy-makers and the public. Most users
assume the statistics are valid.

The validity of underlying cause-of-death statistics,
however, depends highly on the quality of multiple causes of
death listings on death certificates. Two factors important for
quality reporting are the correctness and specificity of the data
on multiple causes of death and the correct selection of the
underlying cause of death from the multiple causes of death."?
The correctness and specificity of multiple causes of death is
primarily determined by clinical diagnosis and the skill of
staff members who are responsible for completing death cer-
tificates. This includes both their skill in proper recording of
each cause of death and in proper ranking of the sequence of
multiple causes of death."? Selection of the underlying cause of
death from multiple causes of death is typically made accord-
ing to the sequence of multiple causes of death on the death
certificate, with the first cause in the sequence usually chosen.?

Over the last two decades, several efforts have been made
to improve mortality reporting in the United States of America.

In 1996, an international collaborative effort on automating
mortality statistics was implemented in Washington, DC. The
aim was to develop automated coding systems that assist in
performing causal death coding, editing, selection of under-
lying cause of death and classification of multiple causes of
death based on standardized decision tables.’ Since that time,
automated computer systems such as the Automated Clas-
sification of Medical Entities system have been established,
refined and expanded.” The systems were demonstrated to
be effective adjuncts to the traditional process of coding and
classifying the underlying cause of death.?

Starting in 2001, the National Center for Health Statis-
tics (NCHS) has conducted regular training on automated
computer systems for staff members who conduct mortality
coding and selection, plus substantial curriculum revision
for that training.* These efforts appear to have improved the
accuracy of data reporting of specific causes of death and
selecting underlying cause of death from multiple causes of
death in the country.’*

One specific challenge in coding of injury-related deaths is
that data-reporting practices on death certificates vary across
age cohorts.” Elderly individuals have complex patterns of
comorbidity, and their death may by delayed following a mi-
nor injury. For older people, therefore, coders less commonly
attribute the underlying cause of death to the specific cause of
the unintentional injury.'” As an example, three recent publi-
cations suggest that changes in data reporting in the United
States appear to have had a potentially misleading impact on
the increase in deaths from unintentional falls among older
Americans." ™"
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Despite the evidence about falls, the
impact of recent changes in mortality
data reporting has not been systemati-
cally examined in the United States. We
do not know the extent to which these
changes might affect trends in mortal-
ity, especially for older Americans.
We therefore conducted this study to
assess the change in two common data
reporting practices: (i) cause specificity,
and (ii) selection of underlying cause of
death from multiple causes of death. We
also aimed to quantify the contributions
of these practices to reported uninten-
tional injury mortality for Americans
older than 64 years from 1999 to 2016.

Methods
Data source

We used data from the Wide-ranging
OnLine Data for Epidemiologic Re-
search databases® of the United States
Centers for Disease Control and
Prevention (CDC) web portal. These
online databases provide public ac-
cess to ad hoc queries, summary
statistics, maps, charts and data ex-
tracts for many health-related data.
The databases provide data on the
number of deaths, crude death rates,
age-standardized death rates and 95%
confidence intervals (CI) for death
rates based on death certificates for
United States residents in the 50
States and the District of Columbia.
Each entry for a death contains a
single underlying cause of death; up
to 20 additional multiple causes of
death; and demographic data of the
person, including place of residence,
age, race, Hispanic or non-Hispanic
ethnicity, gender, place of death, time
of death and whether an autopsy was
performed. Mortality data from the
death certificates are either entered
by the physician certifying a death,
coded by the States and provided to
NCHS through the Vital Statistics Co-
operative Program; or they are coded
by NCHS from copies of the original
death certificate provided to NCHS by
the State registration offices.”'* Causes
of death are coded according to the
International Statistical Classifica-
tion of Diseases and Related Health
Problems, 10th revision (ICD-10).?
The age-standardized mortality rates
in the databases are calculated by mul-
tiplying the age-specific death rate for
each age group (classified by 10-year
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Box 1.1CD-10 codes used in the study of unintentional injury mortality attributed to
changes in data reporting for Americans aged 65 years and older, 1999-2016

1. All unintentional injury: codes V01-X59, Y85-Y86

2. Unspecified unintentional injury: code X59
3. Fall: codes W00-W19

4. Motor vehicle crash: codes V02-V04, V09.0,V09.2, V12-V14,V19.0-V19.2,V19.4-V19.6, V20—
V79,V80.3-V80.5,V81.0-V81.1,V82.0-V82.1, V83-V86, V87.0-V87.8, V88.0-V88.8, V89.0, V89.2

5. Suffocation: codes W75-W84
6. Poisoning: codes X40-X49
7. Fire or hot object: codes X00-X19

ICD-10: International Statistical Classification of Diseases and Related Health Problems 10th revision.
Source: External cause of injury mortality matrix for ICD-10, 2002.”

intervals, except for people aged under
1 year and 85 years and over) by the
corresponding weight from the speci-
fied standard population (the year
2000 projected population). These
are summed across all age groups and
the results are multiplied by 100 000.

We extracted age-standardized
mortality rates, and their standard er-
rors, for deaths coded as unintentional
injury for Americans aged 65 years and
older from 1999 (the earliest data) to
2016. We extracted data for both un-
derlying cause of death and multiple
causes of death. Data extraction was
completed from January to April 2018.
Based on the injury mortality matrix for
ICD-10 recommended by the CDC,"” we
classified the external causes of uninten-
tional injury as: all unintentional injury;
unspecified unintentional injury; and
five major causes including fall, motor
vehicle crash, suffocation, poisoning and
fire or hot object (Box 1).

Attribution model

During the reporting process of an
injury-related death, the determination
of the underlying cause of death from
multiple causes of death can be divided
into two consecutive and independent
steps.

The first step is the reporting of
multiple causes of death. To assess di-
agnoses, record, classify and sequence
multiple causes of death, coders usu-
ally rely on external criteria, which are
based on autopsy reports, physician
review panels and querying of complete
medical records (i.e. contacting certi-
fiers for clarification).”® When detailed
medical documents are lacking, deaths
are typically recorded by certifiers as
unspecified.” Following previous stud-
ies,”® we obtained the unintentional
injury mortality with specified causes
recoded among multiple causes of death
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(MCD) codes and calculated this as the
proportion of all-cause unintentional
injury mortality (A):

A =(1-yMCD, -yMCD,)x100% (1)

where y represents mortality, u
represents unspecified-unintentional-
injury and t all-unintentional-injury.
This indictor approximately measures
the specificity of injury causes; an in-
crease or decrease in the proportion sug-
gests improvement or deterioration in
cause-specific reporting, respectively.””

The second step is selecting the
underlying cause of death from multiple
causes of death. How coders do this is
determined by the sequence of condi-
tions on the certificate, the provisions of
the ICD-10 and the associated selection
rules and modifications.”'® According
to the ICD rules, the sequencing of
multiple causes of death determines the
choice of the underlying cause of death
in most cases." Therefore, the process
reflects the quality of the sequencing of
multiple causes, which depends on the
knowledge, skill and diligence of the
coders. We obtained the unintentional
injury mortality recorded in underlying
cause-of-death (UCD) codes and calcu-
lated this as a proportion of unintention-
al injury mortality recorded in multiple
causes of death (MCD) codes (B):

B = (yUCD +yMCD)x100% )

This indictor roughly reflects the
quality of sequencing of multiple causes
of death; a higher proportion indicates
better quality coding.

We then performed two steps to
estimate the contribution of changes
in data reporting (of cause specificity
and selection of underlying cause of
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death from multiple causes of death) to
mortality data coded as unintentional
injury. First, we adopted the widely
used strategy of age-standardization to
calculate adjusted unintentional injury
mortality by assuming that data report-
ing remained unchanged from 1999 to
2016. The adjusted mortality (aM) from
the underlying cause of death (UCD)
for a specific cause i in a certain year m
(mortality UCD, ) can be calculated as:

aMUCD, =yMCD, xA XxC  xB

1999 i,1999

3)

In this equation i means specific
injury cause, with i=1, ..., 5, represent-
ing five major causes of unintentional
injury (fall, motor vehicle crash, suf-
focation, poisoning and fire or hot
object, respectively). m denotes the year,
with m=1999, ..., 2016. A, denotes
the proportion of unintentional injury
mortality from multiple causes of death
(mortality MCD),) with specific ICD-10
codes out of all-cause unintentional
injury mortality from multiple causes
of death in 1999. C,  represents the
proportion of injury mortality recorded
as the cause i in injury mortality with
specific ICD-10 codes in the year m.
This proportion reflects the combined
impact of risk factors, injury control ef-
forts and quality of data reporting (typi-
cally, misclassification across causes).'”*
Due to a lack of relevant data, we could
not separate the effects of data report-
ing from that of risk factors and injury
control efforts, and thus we used the
proportion in year m here. B, ,, means
the proportion of underlying cause of
death selected from multiple causes of
death for a given specific cause i in 1999.

Second, we calculated the difference
between adjusted mortality UCD, , and
reported mortality UCD, . The differ-
ence reflects the contribution of changes
in data reporting to unintentional injury
mortality for a specific cause i in year m
compared with year 1999.

Statistical analysis

We conducted the analyses in three
steps. First, we plotted line graphs to
demonstrate changes in the proportion
of unintentional injury mortality with
(i) specific external causes (i.e. cause
specificity) and (ii) proportion of un-
derlying cause of death selected out of
multiple causes of death over years. The
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95% CI of the two proportions were esti-
mated using normal approximation due
to large sample size. Second, we plotted
stacked bar charts to show unintentional
injury mortality attributed to data re-
porting changes from 1999 to 2016.
Finally, we made a linear regression to
examine changes in the proportion of
unintentional injury mortality with spe-
cific external causes; selection propor-
tion of underlying cause of death from
multiple causes of death; reported and
adjusted unintentional injury mortal-
ity; and unintentional injury mortality
by data reporting changes from 1999 to
2016. We calculated the robust standard
errors to provide valid inferences even
under model misspecification.” Because
differences between robust and classical
standard errors of regression coeflicients
were extremely small (from 0.00001 to
0.01944), we decided to use classical
methods to estimate the standard er-
rors of regression coefficients (). We
calculated percentage changes in injury
mortality between 1999 and 2016 as:

[Bx17+(y in 1999)x100%]  (4)

We performed all data analyses us-
ing Stata, version 12.1 software (Stata
Corp., College Station, United States).
We considered differences to be statis-
tically significant in two-tailed tests if
P-values were less than 0.05.

Ethical statement

This study used anonymous open-access
data and did not involve personal in-
formation from individuals. Our use of
data complied strictly with the terms
of the data use restrictions of the CDC
online databases. The research proposal
was approved by the ethics committee
of Xiangya School of Public Health,
Changsha, China (no. XYGW-2016-28).

Results

The total population aged 65 years
and older was 34797841 in 1999 and
49244195in 2016. The age-standardized
mortality from all-cause unintentional
injuries was 185.0 per 100 000 persons in
1999 and 163.9 per 100000 in 2016, based
on multiple causes of death codes. We
found that the proportion of unintention-
al injury mortality with specific external
causes recorded increased significantly
from 74% in 1999 (136.9 per 100000)
to 85% in 2016 (143.0 per 100 000;
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b=0.0067, P<0.01; Table 1; Fig. 1). The
proportion of underlying cause of death
selected from multiple causes of death
also rose significantly between 1999
and 2016 from 51% (93.6 per 100000)
to 65% (109.8 per 100000). Increases
in the selection proportion were found
for specific causes (fall: 73% versus 81%;
suffocation: 18% versus 23%; poisoning:
55% versus 73%; fire or hot object: 91%
versus 94%), except for motor vehicle
crash (95% versus 95%; Fig. 2).

Age-standardized mortality attrib-
uted to data reporting changes (namely,
improvement in cause specificity and
selection of underlying cause of death
based on multiple causes of death) rose
for overall and specific injury deaths
from 1999 to 2016 (P <0.05). Compared
with 1999, data reporting changes
contributed 24.2 per 100000 persons
to reported mortality rates based on
underlying cause of death in 2016 for
all unintentional injuries (Fig. 3). Cor-
responding figures for the five major
causes of injury were 13.5 per 100000
persons for fall, 2.1 for motor vehicle
crash, 2.3 for suffocation, 1.6 for poison-
ing and 0.4, for fire or hot object due to
data reporting changes.

Trend analysis showed data report-
ing changes significantly distorted and
even reversed trends in overall and
cause-specific mortality from under-
lying cause of death. The percentage
change in mortality between 1999 and
2016 greatly differed between reported
versus adjusted unintentional injury
mortality: 18% versus —10% for over-
all unintentional injury (Table 2 and
Fig. 3). Changes for the five major causes
of injury were: 113% versus 63% for fall;
—-35% versus —44% for motor vehicle
crash (Fig. 4); —18% versus —48% for
suffocation; 134% versus 64% for poi-
soning; and —32% versus —42% for fire
or hot object (Table 2 and Fig. 5).

Discussion
Primary findings

Using the latest mortality data, we
assessed two changes in data report-
ing - cause specificity and selection of
underlying cause of death from mul-
tiple causes of death - and quantified
their impact on unintentional injury
mortality reports for Americans aged
65 years and older. The results reveal
that a gradual increase in recording
specificity of cause of death and an im-
provement in selecting the underlying
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Table 1. Specificity of injury cause and quality of sequencing of multiple causes of death from unintentional injury among Americans
aged 65 years and older, 1999-2016

Year Population Age-standardized mortality per 100 000 persons
Al Unspecified Cause Unintentional injury Cause
unintentional unintentional specificity selected as selection
injury injury indicator, % underlying cause indicator, %

1999 34797841 185.0 48.1 74 93.6 51
2000 34991753 1773 445 75 89.2 50
2001 35290291 178.6 454 75 926 52
2002 35522207 178.0 42.8 76 944 53
2003 35863529 177.2 41.3 77 95.0 54
2004 36203319 1744 378 78 95.8 55
2005 36649798 178.7 36.7 79 98.7 55
2006 37164107 172.8 36.1 79 96.8 56
2007 37825711 170.8 34.0 80 98.9 58
2008 38777621 169.0 322 81 99.5 59
2009 39623175 161.1 28.0 83 96.9 60
2010 40267984 165.0 29.1 82 100.6 61
201 41394141 165.3 283 83 102.2 62
2012 43145356 163.2 27.1 83 102.6 63
2013 44704074 162.2 26.0 84 102.6 63
2014 46243211 163.9 26.1 84 105.0 64
2015 47760852 169.3 27.2 84 108.9 64
2016 49244195 169.1 26.1 85 109.8 65

Notes: We extracted age-standardized mortality data from of the United States Centers for Disease Control and Prevention online databases;’ causes of death are
recorded by International Statistical Classification of Diseases and Related Health Problems (10th revision) codes.”® All unintentional injury mortality is the total mortality
from all causes recorded in multiple causes of death codes. The cause specificity indicator is the proportion of unintentional injury mortality with specific causes
recorded out of all unintentional injury mortality recorded in multiple causes of death codes. The cause selection indicator is the proportion of unintentional injury
mortality recorded in underlying cause of death codes selected from unintentional injury mortality recorded in multiple causes of death codes.

cause of death from 1999 to 2016 caused
a growing contribution to overall and
specific unintentional injury mortality
over time. These reporting changes al-
tered published trends in unintentional
injury mortality for older Americans,
overestimating increases in mortality
from overall unintentional injuries, fall
and poisoning, and underestimating de-
creases in mortality from motor vehicle
crash, suffocation and fire or hot object
to some extent.

Validity of attribution method

The attribution method we propose
is based on the built knowledge on
roughly measuring cause specificity
and selection of underlying cause of
death from multiple causes of death
through two surrogate indicators (cause
specificity and selection of underlying
cause of death from multiple causes of
death). The two indicators are especially
valuable when external and complete
information for quality assessment is
unavailable or inaccessible.

The proportion of mortality with
specific ICD-10 codes out of all mortal-
ity approximately reflects the specificity

Fig. 1. Proportion of mortality with specific causes recorded out of all unintentional
injury in multiple causes of death codes for Americans aged 65 years and older,

1999-2016
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Notes: We extracted age-standardized mortality data from of the United States Centers for Disease
Control and Prevention online databases;* causes of death are recorded by International Statistical
Classification of Diseases and Related Health Problems (10th revision) codes.'®

of multiple causes of death, so it mea-
sures the quality of codes and sufficiency
of information on the death certifi-
cates.” The proportion of underlying
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cause of death selected from multiple
causes of death depends on the sequenc-
ing of multiple causes of death in most
cases and follows the selection rules
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Fig. 2. Proportion of mortality from unintentional injury selected as underlying cause
of death among multiple causes of death codes for Americans aged 65 years and

older, 1999-2016
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Fig. 3. Age-standardized mortality by adjusted underlying cause of death mortality and
by data reporting change for Americans aged 65 years and older, 1999-2016: all

unintentional injury
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Notes: We defined adjusted underlying cause of death mortality as mortality from underlying cause

of death calculated assuming that data reporting (cause specificity and selection of underlying cause
of death from multiple causes of death) remained unchanged from 1999 to 2016. We defined data
reporting change as the difference between adjusted underlying cause of death mortality and reported

underlying cause of death mortality.

of underlying cause of death from the
ICD." The sequencing of multiple causes
of death further relies on the knowledge,
skill and diligence of coders. Thus, the
selection proportion of underlying cause
of death from multiple causes of death
approximately reflects data reporting
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quality;***' this strategy has been used
previously.”

Interpretation of findings

This study replicates previous findings
suggesting that reporting of specific
causes of death for unintentional injury

Peishan Ning et al.

among older adults has improved. This
change in reporting has had an impact
on reported cause-specific unintentional
injury mortality in the United States.*™®
Our study extends those findings in
several ways, by visualizing the improve-
ments in selection of underlying cause
of death from multiple causes of death.
We also describe a strategy to quantify
the combined contribution of changes
in cause specificity and selection of
underlying cause of death from multiple
causes of death to the reported mortal-
ity from multiple causes of death from
1999 to 2016.

The data reporting improvements
we observed are likely to be a result of
continuous and enhanced efforts by
federal, state and local governments in
the United States over the past three
decades. These efforts include improved
quality of training and practice for cod-
ing and selection”~** and the develop-
ment of automated coding and classifica-
tion systems using computer procedures
that implement standardized selection
rules consistent with ICD-10 modifica-
tions.>*!'*!%?” For example, New York
city created an eLearning instructional
course on cause-of-death reporting in
2008 and mandated this course for us-
ers of the electronic death registration
system in 2010.>* Empirical research
demonstrated these changes were suc-
cessful in teaching medical professionals
to report cause of death accurately.**

Implications

Our findings have several implications.
First, we documented that reporting of
unintentional injury mortality among
older Americans has gradually improved,
yielding significant effects on reported
mortality from the underlying cause of
death. For this reason, data reporting
changes must be considered when using
mortality from underlying cause of death
to examine the extent of injury mortality
and the effectiveness of interventions over
time, as well as to develop and evaluate
national and local health initiatives such as
Healthy People 2020 and 2030.? In prac-
tice, two strategies can be used to address
data reporting changes. The first strategy
is to completely and routinely assess data
reporting quality (including cause speci-
ficity, selection of the underlying cause of
death from multiple causes of death, and
completeness and misclassification). Its
impact on reported injury mortality from

Bull World Health Organ 2019;97:190-199| doi: http://dx.doi.org/10.2471/BLT.18.215327
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Table 2. Percentage change in adjusted and reported mortality for underlying cause of death among Americans aged 65 years and older
between 1999 and 2016: overall and cause-specific unintentional injuries

Variable Age-standardized mortality per 100 000 persons
Reported Adjusted®

1999 2016 % change (95% Cl) 1999 2016 % change (95% Cl)
All unintentional injury 93.6 109.8 18 (15t0 21) 93.6 85.6 —10 (=13 t0 —6)
Selected specific cause
Fall 294 61.6 113 (107 to 119) 294 48.1 63 (57 to 68)
Motor vehicle crash 224 16.3 —35 (—42t0—29) 224 14.2 —44 (-52 t0 —37)
Suffocation 9.9 7.6 —18 (=23 to —14) 9.9 53 —48 (=53 to —43)
Poisoning 2.0 4.8 134 (123 to 146) 2.0 32 64 (52 to 76)
Fire or hot object 36 24 —32 (—37 to —26) 36 20 —42 (—48 to —36)

Cl: confidence interval.

* Adjusted mortality from the underlying cause of death was calculated by assuming that data reporting (cause specificity and selection of underlying cause of death
from multiple causes of death) remained unchanged from 1999 to 2016.
Notes: We extracted age-standardized mortality data from of the United States Centers for Disease Control and Prevention online databases;’ causes of death are

recorded by International Statistical Classification of Diseases and Related Health Problems (10th revision) codes.

© Percentage change in mortality between 1999 and

2016 was calculated as: [regression coefficientx 17+ (mortality in 1999) x 100%]. The total population aged 65+ years in the 50 States and District of Columbia of the
United States of America was 34797841 in 1999 and 49244195 in 2016.

the underlying cause of death can then be
adjusted at federal, state and local levels
before releasing data. An alternative strat-
egy is to provide users with warnings that
the mortality rates of specific subgroups or
certain causes might be heavily affected by
changes in data reporting. The first option
requires considerable resources, but may
be more effective; the second option may
be more feasible in many lower-resource
environments.

Second, our findings reinforce
the vital role that data quality plays in
evidence-based research and decision-
making. Although our findings were
based on American data, the results are
relevant globally, as many other coun-
tries undergo regular data reporting
changes. For example, Australia, France,
Italy, the Netherlands and Sweden, and
have successively introduced and con-
verted to automated computer systems
over the past two decades.* These tran-
sitions have been shown to yield data
changes (e.g. in pneumonia deaths in
Australia after the introduction of auto-
mated computer systems).” Similarly, a
recent analysis of 195 countries reported
that 26 countries had improved data
consistency between health and non-
health data for road traffic mortality
from 1985 to 2013, and nine countries
had decreased data consistency.”

Last, although the changes in data
reporting we report here yield a grow-
ing impact on overall and specific un-
intentional injury mortality, the actual

Fig. 4. Age-standardized mortality by adjusted underlying cause of death mortality and
by data reporting change for Americans aged 65 years and older, 1999-2016:
unintentional injury from fall and motor vehicle crash
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mortality caused by unintentional injury
remains high among older Americans.
Continued efforts to develop and dis-
seminate effective prevention strategies
are needed in addition to efforts to
improve data quality.
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mm Adjusted underlying cause of death mortality

Study limitations

These findings should be viewed in the
light of some limitations of the research.
First, although we quantitatively attrib-
uted changes in specificity and selec-

195



Research
Reporting for unintentional injury deaths, United States of America

Peishan Ning et al.

Fig. 5. Age-standardized mortality by adjusted underlying cause of death mortality and
by data reporting change for Americans aged 65 years and older, 1999-2016:
unintentional injury from suffocation, poisoning and fire or hot object
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data reporting (e.g. completeness of
reporting and misclassification across
diseases and injuries).”! Further studies
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are needed to systematically assess re-
cent changes in data reporting and their
impact on injury mortality statistics.

Conclusions

Injury mortality data reporting in the
United States has changed significantly
over 1999-2016 in both the reporting of
the specific causes of death and in the
selection of underlying cause of death
from multiple causes of death. These

changes created an apparent contribu-
tion to increasing unintentional injury
mortality for Americans aged 65 years
and older and significantly altered
trends in overall and specific uninten-
tional injury mortality. The potential
impact of changes in data reporting
should be considered by researchers,
policy-makers and other stakeholders
who interpret and use the data. l
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Résumé

Changements dans I'enregistrement des décés par traumatisme accidentel - Etats-Unis d'Amérique

Objectif Quantifier la maniére dont les changements dans
I'enregistrement des causes spécifiques des déces et dans le choix de
la cause sous-jacente parmi des causes multiples de déces contribuent
aux tendances observées en matiere de mortalité par traumatisme
accidentel chez les Américains de 65 ans et plus.

Méthodes En utilisant les bases de données en ligne des Centres
pour le contréle et la prévention des maladies aux Etats-Unis (Centers
for Disease Control and Prevention), nous avons extrait les données de
mortalité par traumatisme accidentel, standardisées selon I'age, pour la
période comprise entre 1999 et 2016. Nous avons utilisé une méthode
d'attribution pour calculer deux indicateurs: la proportion de la mortalité
associée a des codes spécifiques par rapport a la mortalité totale et la
proportion de la mortalité associée a une cause sous-jacente de décés
choisie parmi de multiples causes de déces. Nous avons réalisé une
régression linéaire pour examiner les changements au fil du temps de
ces proportions ainsi que de la mortalité enregistrée et de la mortalité
ajustée en fonction de 'dge.

Résultats Entre 1999 et 2016, la proportion de la mortalité par
traumatisme accidentel associée a une cause spécifique a augmenté

dans cette tranche d'dges, en passant de 74% en 1999 (136,9 cas sur
185,0 pour 100 000 habitants) a 85% en 2016 (143,0 cas sur 169,1 pour
100 000 habitants) sur la base des codes de causes multiples de déces.
Les proportions de la mortalité associée a une cause sous-jacente
de déces choisie parmi des causes multiples de déces a augmenté
pour toutes les causes spécifiques de traumatismes accidentels,
a l'exception des accidents impliquant des véhicules a moteur. La
mortalité standardisée selon I'age attribuée aux changements dans
I'enregistrement des déces a augmenté de fagon continue entre 1999
et 2016. Les augmentations pour: tous les types de traumatismes
accidentels; les chutes; les accidents impliquant un véhicule a moteur;
les étouffements; les intoxications et les expositions & des incendies ou
a des substances brulantes ont été respectivement de 24,2; 13,5; 2,1;
2,3; 1,6 et 0,4 déces pour 100 000 habitants.

Conclusion Les changements dans I'enregistrement des données
affectent les tendances observées en matiere de mortalité générale
par traumatisme accidentel et de mortalité par traumatisme accidentel
spécifique, au fil du temps, chez les Américains les plus agés.

Pesiome

N3meHeHNA B OTYETHOCTU O ayyanax rnbenm ns-3a HenpeaymMmblilWIeHHbIX TPpaBM, CoeguHeHHble WTaTbl

AmepuKkn

Llenb KonvyecTBeHHO OLEHUTb, KakvM 0Opasom M3MeHeHus B
OTYETHOCTY C YKasaHMeM KOHKPETHOWM MPUYMHBI CMePTV 1 BbIOOP
OCHOBOMONaraowen NPUUYNHL 13 HECKONbKUX BO3MOMHbIX
NPUYMH CMEPTM BHOCAT BKMAA B TEHAEHUMU CMEPTHOCTU OT
HenpeayMblLUIeHHbIX TPaBM Y aMepUKaHLEeB B BO3pacTe OT 65 neT
1 cTapue.

MeTtopbl ABTOPbI BOCMONb30BANNCH AAHHBIMK O CMEPTHOCTU
OT HenpeayMblLNEeHHbIX TPaBM, CTaHAAPTU3MPOBAHHBIMIA MO
BO3paCTYy, 13 OHManHOBbIX 6a3 AaHHbIX LieHTpos CLLUA no koHTposio
1 NpodunakTvke 3abonesaHnin 3a nepuogd ¢ 1999 no 2016 rog. C
MOMOLLbIO METOL0B aTPMOYLIMM Obiv paccumMTaHbl Ba MOKasaTens:
[ONA CMepTen C onpeaeneHHbIMY KOAaMn CPeamn Bcex Ciyvaes
CMEPTV 1 JONA CMePTEN, NA KOTOPbIX OCHOBOMOMAaratoLan npuirHa

BbIOVIPANAch 13 PAAa BO3MOXHbIX MPUUVH CMePTU. bbina BbinonHeHa
NIVIHEVHaA perpeccmna ANA 13yYeHna N3MeHeHNM 3TUX NPONOpPLIMIA BO
BPEMEHW, a TaKXe B COCTaBe OTYETHOCTM MO CMEPTHOCTM B LIESTOM U
NMo CMePTHOCTW C NOMPaBKOW Ha BO3PacT.

Pe3synbtathbl 3a nepuoa ¢ 1999 no 2016 roa fons Ciydaes cmMepTu
OT HEMPEAYMbILNEHHbBIX TPABM, MEIOLLMX ONPEAENEHHYIO MPUUMHY,
BbIPOC/Ia B YKa3aHHOM BO3pacTHOM rpynne ¢ 74% 8 1999 1. (136,9
13 185,0 cnyyad Ha 100 000 Hacenerua) go 85% B 2016 1. (143,0 3
169,1 cnyyad Ha 100 000 HaceneHns) Ha OCHOBaHMM KOAOB CMEPTHbIX
CIIyYaeB C HECKONbKMMM NpUUmnHamn. [lona cnyyaes CMepTHOCTH, B
KOTOPbIX OCHOBOTMOMAraloLLyto NPUUMHY CMEPTM BbIOMPani 13 Crivicka
HECKOSTbKMX BO3MOMXHbIX MPUYMH, BBIPOCAA A1A BCEX OTAENbHO
paccmaTprBaemMblX NPUUYMH rnbenn oT HenpeayMblUAeHHbIX
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TPaBM, KpOMe CilyyaeB aBapuit aBTOTPAHCMOPTHbLIX CPEACTB.
CraH4apTv3MpOBaHHaA MO BO3PACTHOMY MOKa3aTeto CMEPTHOCTb
BHOCWMA BKNaf B NMOCTEMEHHbIN POCT M3MEHEHMI B OTYETHOCTU C
1999 no 2016 roa. PocT obLero konmuecTsa HenpenyMblWAeHHbIX
TPaBM, MafeHW, aBapyin aBTOTPAHCMOPTHOTO CPEACTBA, YayLWEeHWN,
OTPaBEHNI 1 CMePTEN OT NOXKapa UK ropaYero NpeaMeTa CoCTaBumn

Peishan Ning et al.

COOTBETCTBEHHO 24,2; 13,5; 2,1; 2,3; 1,6 n 0,4 cnyyad cmepTy Ha
100 000 uvenosek.

BbiBoA /I3veHeHVA B OTHETHOCTH C TeYEHUEM BPEMEHW BIIAIOT Ha
TeHAeHUMN ObLie CMEPTHOCTM OT HeMpPeayMbILLNEHHbIX TPaBMm 1
OTAENbHbIX KOHKPETHBIX MPYMM BHYTPW 3TOro 00LWiero nokasartesns
L0153 NOXWIIbIX aMepPUKaHLEB.

Resumen

Cambios en la manera de reportar muertes por lesiones no intencionales, los Estados Unidos de América

Objetivo Cuantificar cémo los cambios en el reporte de las causas
especificas de muerte y de la seleccién de la causa subyacente de
entre las multiples causas de muerte contribuyen a las tendencias en
la mortalidad por lesiones no intencionales en los estadounidenses de
65 afios de edad o mas.

Métodos Se extrajeron datos de mortalidad por lesiones no
intencionales estandarizados por edad de las bases de datos en linea
de los Centros para el Control y la Prevencién de Enfermedades de
los Estados Unidos desde 1999 hasta 2016. Se utilizd un método de
atribucién para calcular dos indicadores: la proporcién de mortalidad
con cédigos especificos de entre toda la mortalidad; y la proporcién
de mortalidad con causa subyacente de muerte seleccionada entre
multiples causas de muerte. Se realizd una regresién lineal para
examinar los cambios a lo largo del tiempo en estas proporcionesy en
la mortalidad informada y ajustada por edad.

Resultados De 1999 a 2016, la proporcion de mortalidad por lesiones
nointencionales por causas especificas en este grupo de edad aumentd
del 74 % en 1999 (136,9 de 185,0 por 100.000 habitantes) al 85 % en
2016 (143,0 de 169,1 por 100.000 habitantes) sobre la base de los
multiples codigos de defuncion. Las proporciones de mortalidad con
causa subyacente de muerte seleccionada de entre las multiples causas
de muerte aumentaron en todas las causas especificas de lesiones
involuntarias, excepto en los accidentes automouvilisticos. La mortalidad
normalizada por edad atribuida a los reportes sobre los cambios
aumentd constantemente entre 1999y 2016. Los aumentos por lesiones
involuntarias generales, caidas, choques de vehiculos de motor, asfixia,
envenenamiento e incendios u objetos calientes fueron de 24,2, 13,5,
2,1,2,3,1,6y0,4 muertes por cada 100.000 personas, respectivamente.
Conclusion Los cambios en el reporte de datos afectan las tendencias
en la mortalidad general y especifica por lesiones no intencionales a lo
largo del tiempo para los estadounidenses mayores.
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