Fall-related deaths among older adults in British
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Medicolegal investigation and death classification remain integral to epidemiological research
for accurate surveillance. Public health policy and
prevention efforts rely on precise death classification
and completion of death certificates as a method of
reporting mortality information.9 10 Death investigation in Canada is particularly heterogeneous;
concerns have been raised about the quality of death
investigations and integrity of mortality statistics
in Canada due to a lack of overarching national
authority for death investigation.9 All fall-related
deaths in Canada include a contributing cause of
death (CCD) coded for fall, including those where
the main underlying cause of death (UCD) is also
coded as an accidental death due to a fall. These
terms are further explained in table 1.11 12
In BC, once a death certificate is signed by a certifier or coroner, it is sent to the BC Vital Statistics
Agency (BCVS) for transcribing and coding. The
World Health Organization’s (WHO) International
Statistical Classification of Diseases and Related
Health Problems, 10th Revision (ICD-10) codes
are assigned to categorise UCD and CCDs, and are
used to describe trends and patterns for surveilIntroduction
lance. Coding software at BCVS electronically
Supporting the rapidly growing ageing populatranscribes information from the death certificate,
tion is a significant public health concern. Falls are
followed by a manual review by Medical Coding
the primary cause of injury-related deaths among
Unit nurses to ensure accurate capture of informacommunity-
dwelling older adults, with one in
tion, with follow-up with the certifier as needed.13
1
three falling each year. While the risk of falling
While the BC Coroners Service (BCCS) does not
increases with age, falls are not an inevitable part
assign codes, the BCCS Classification Guideline was
of ageing. Falls occur because of a complex interacrevised on 1st September 2010 to improve identifition of multiple risk factors often categorised into
cation of individuals whose deaths were related to
four dimensions: biological, behavioural, environa previous fall, bringing this in line with the change
mental and socioeconomic. Increasing age often
from the WHO International Statistical Classificorresponds with increasing frailty, chronic medical
cation of Diseases and Related Health Problems
conditions, and other individual and environmental
9th Revision (ICD-9), to ICD-10 that occurred in
variables. Falls can be prevented with evidence-
the year 2000. The policy change is described as
based interventions, particularly those that address
follows:
2–6
multifactorial risk factors.
Fall prevention
On September 1, 2010 the BCCS Classification
programming has become a focal public health issue
Guideline was revised regarding deaths of persons
among Canadian provinces and territories over the
who sustain injuries due to a fall, and whose health
last decade, driven largely by mortality trends. In
was compromised by significant pre-existing natural
British Columbia (BC), there was no improvement in
disease. These deaths were previously classified as
the rate of fall-related mortality between 1990 and
natural, and are now classified as accidental.14
7
2001 among adults aged 65 years and older. From
1989 to 2006, all BC regional health authorities
Physicians and nurse practitioners may certify
established fall prevention plans in response to this only those deaths that are deemed natural. All other
public health issue.8 In addition to local action, the types of deaths, such as accidental, sudden and
international body of research regarding the effec- unexpected, unexplained, or unattended, are the
tiveness of fall prevention programming expanded responsibility of the BCCS, and undergo investigarapidly during this period. Given the intersection tion.13Older adults hospitalised from a fall-related
of multiple risk factors, effective programme plan- injury may experience reduced mobility and failing
ning and evaluation depend on accurate reporting health, eventually succumbing to other conditions,
of fall-related mortality.
for example, pneumonia or cardiac arrest. Prior

Abstract
Background The British Columbia Coroners
Service implemented a policy in 2010 advising the
reclassification of underlying causes of deaths due to
falls from ’natural’ to ’accidental’. This study investigates
whether observed data trends reflect this change in
practice, are artefacts of inconsistent reporting, or
indicate a true increase in fall-related deaths.
Methods Mortality data were analysed from 2004 to
2017 for cases with International Statistical Classification
of Diseases and Related Health Problems, 10th Revision
fall codes W00–W19, occurring among adults aged 60
years and older.
Results From 2010 to 2012, accidental fall-related
deaths increased among those aged 80 years and older,
followed by an increase in natural deaths with fall as the
contributing cause.
Conclusions Changes in reporting resulting from the
2010 policy change were observed; however, post-2012
data indicate a reversion to previous reporting practices.
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Table 1

Definition of terms for classifying deaths

Underlying cause of death (UCD)

(1) The disease or injury which initiated the train of morbid events leading directly to death or (2) The circumstances of the accident or
violence which produced the fatal injury. UCD can be classified as natural, accidental, homicide, suicide and undetermined.

Contributing cause of death (CCD)

Other significant conditions contributing to the death, but not related to the disease or condition causing it.

Natural death

A death primarily resulting from a disease of the body or progressive fatigue of bodily systems’ A natural death does not result from injury
or abnormal environmental factors.

Accidental death

A death primarily due to an event happening in an unexpected manner apart from planned human agency.

to the year 2010, the BCCS classified these deaths as natural;
following the 2010 policy change, they are now classified as accidental with the UCD specified as a fall, in line with ICD-10.15
To ensure accurate injury surveillance, it is necessary to monitor
the effects of such a change in policy in order to understand how
the policy may have an impact on the ongoing collection of data.
The objective of this study was to investigate an observed
anomaly in fall-related mortality trends among older adults in
BC, and whether this anomaly is an artefact of reporting practices or indicates a true change in fall-related mortality rates.

Methods

Mortality data from the BC Vital Statistics Agency (BCVS) were
analysed for cases involving adults aged 60 years and older
occurring from 2004 to 2017, with a fall indicated as a CCD
(ICD-10 W00-
W19). The data were divided to reflect those
occurring prior to the policy change (2004–2009) and those
occurring post-
policy change (2011–2017), recognising that
the data from 2010 represent the transition year. Of these cases
where a fall was recognised as a contributing factor in the death,
those identified as UCD ‘accidental’ (fall) versus UCD ‘natural’
were plotted as proportions and as mortality rates per 100 000
population. Comparisons for UCD ‘fall’ cases were also made
with falls mortality data from Alberta, Ontario, and Quebec, as
well as national data. Age-specific mortality rates were calculated
when comparing within and between age groups across years
and provinces using the age-
specific population from BCVS.
Age-specific population was accessed from BC Stats.16
Data analyis was conducted using IBM SPSS Statstistics
V.25.0.17 Time trends comparing the pre-policy and postpolicy
change periods (2004–2009 vs 2011–2017) for the proportions
of deaths and the mortality rates were explored by age group for
UCD ‘fall’ versus UCD ‘natural’. Significance testing using linear
regression was conducted for each of the trend lines. The results
were interpreted to be significant for p value <0.05.

which the numbers showed a significant gradual decrease to
2017 (p<0.001) (figure 1). The mirrored pattern of proportions
was observed for falls captured as UCD ‘natural’, with a significant upward trend from 2012 to 2017 (p<0.001) (figure 1).
Similar trends were seen when the deaths were depicted as
rates (figure 2), although there was a sharp, significant upward
trend in the mortality rates for falls captured as UCD ‘natural’
from 2015 to 2017 (p<0.001). Overall, the mortality rates per
100 000 population for all fall-related deaths identified by CCD
during this period of transition were stable with a non-significant
trend observed: 432.6 in 2008, 440.7 in 2009, 439.8 in 2010
and 431.0 in 2011 (figure 2).
Similar analyses of age groups 60–69 and 70–79 years were
conducted. Among adults aged 60–69 years, the majority of fall-
related deaths were captured as UCD ‘fall’, increasing slightly
with the policy change, and significantly decreasing again from
2014 to 2017 (p<0.001), while UCD ‘natural’ cases had a significant increase (p<0.001) (figure 3). Annual fall-related mortality
rates did not change significantly for this age group from 2009
to 2017 (figure 4).
Among adults aged 70–79 years, the proportion of fall-related
deaths captured as UCD ‘fall’ showed a significant increase from
2008 to 2011 (p<0.001), followed by a significant gradual
descent from 2012 to 2017 (p<0.001) (figure 3). Trends
for mortality rates among those aged 70–79 depicted a sharp
increase for fall-related deaths captured as UCD ‘fall’ immediately following the policy change until 2011, after which the
rates showed a downward non-significant trend from 2012 to
2017 (figure 4). The annual mortality rates per 100 000 population (2008–2011) for all fall-related deaths identified by CCD
among ages 70–79 were stable with a non-
significant trend
observed: 55.5 in 2008, 54.2 in 2009, 40.4 in 2010 and 49.8 in
2011 (figure 4).
Compared with the other provinces, a different pattern was
seen in the trend of UCD ‘fall’ death rates among adults aged 80

Results

A total of 13 283 deaths occurred among adults aged 60 years
and older in BC from 2004 to 2017, where fall was an identified
CCD; 47% (n=6278) of cases captured the UCD as ‘fall’. Prior
to the policy change from 2004 to 2009, there were a total of
5180 deaths where fall was an identified CCD; 36% of deaths
were captured as UCD ‘fall’ (n=1882), averaging 314 deaths per
year. Following the policy change from 2011 to 2017, there were
a total of 7163 deaths where fall was an identified CCD; 54%
of deaths were captured as UCD ‘fall’ (n=3883), averaging 555
deaths per year. The remaining deaths occurred during 2010, the
transition year (CCD ‘fall’ n=940, UCD ‘fall’ n=513).
The increase in the proportion of deaths coded as UCD
‘fall’ after the policy change (2011–2017) was highest among
adults aged 80 years and older, comprising 78% (n=3029) of
cases. A closer review of this age group showed a significant
increase in the proportion of deaths captured as UCD ‘fall’
versus UCD ‘natural’ after 2008 until 2012 (p<0.001), after
Joshi A, et al. Inj Prev 2020;26:412–416. doi:10.1136/injuryprev-2019-043280

Figure 1 Proportion of fall-related deaths among adults 80 years and
older, by UCD, British Columbia, 2004–2017. UCD, underlying cause of
death.
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Figure 2 Fall-related mortality rates per 100 000 population among
adults 80 years and older, by cause of death, British Columbia, 2004–
2017. CCD, contributing cause of death; UCD, underlying cause of death.
and older in BC, peaking in 2012 (p<0.01), followed by a significant decrease in rates to 2017 (p<0.05) (figure 5). The national
trend was higher than both Alberta and Quebec.

Discussion

The increase in both the proportions and rates of deaths as
resulting from a fall rather than from natural causes among those
aged 80 years and older is indicative of the impact of the 2010 BC
Coroners falls mortality reporting policy change. Discussions and
calls for fall-related mortality cases to be classified as ‘accidental’
rather than ‘natural’, complying with ICD-10 requirements, may
have influenced practices leading up to the policy change. Increases
in the proportion of all fall-related deaths captured as UCD ‘fall’
were found to be significant after 2008 until 2012. This observed
increase appears to be related to the policy change rather than a true
increase in fall-related mortality rates, as the fall-related mortality
rates for CCD ‘fall’ cases do not significantly increase during this
period. As there were no subsequent classification guideline updates
after 2010, the proportion of cases with a UCD ‘fall’ as compared
with UCD ‘natural’ might be expected to remain high beyond
2012. However, among those aged 80 years and older, there was a
reverse in the trend, with the proportion of UCD ‘fall’ cases steadily
declining from 2012 to 2017. This trend may indicate varying
reporting practice by certifiers or coroners in combination with an
unofficial reversion to previous reporting practices. Interestingly,

Figure 3 Proportion of fall-related deaths among older adults
aged 60–69 and 70–79, by UCD, British Columbia, 2004–2017. UCD,
underlying cause of death.
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Figure 4 Fall-related mortality rates per 100 000 population
among older adults aged 60–69 and 70–79, by cause of death,
British Columbia, 2004–2017. CCD, contributing cause of death; UCD,
underlying cause of death.
among those 60–69 years, the policy may have had a slight influence in classification practices, yet the proportions of UCD ‘fall’
remained consistently high during the study period. Among those
70–79 years, a trend similar to that of those 80 years and older is
seen, with the proportion of UCD ‘fall’ increasing in relation to the
policy change rather than a true increase in fall-related deaths, and
slowly reverting back to prepolicy levels.
Misidentification of fall-related mortality as death due to natural
causes rather than to accidental causes leads to an underestimate
of the true burden of falls among older adults, while the converse
results in an overestimate, and cause for alarm. These findings indicate that the true rate of fall-related mortality among older adults
in BC is sensitive to classification practices and was masked by the
2010 policy change. These findings are supported by provincial
comparisons, with Alberta and Quebec demonstrating relatively
stable mortality rates during the same time period, while rates in
BC between 2010 and 2013 were seen to fluctuate significantly
year to year, with a downward trend after 2013. Such variability in
reporting raises uncertainty as to the true levels of older adults’ fall-
related mortality in BC. Is fall-related mortality among older adults
truly decreasing or is this an artefact of an unofficial reversion to
pre-2010 classification practices?
The standardisation of death reporting is an important task. In
recognition of this, the BCCS supports the improvement of accurate death certificate reporting through newsletters disseminated
to the medical community and to community care facilities, in

Figure 5 Fall-related mortality rates among older adults aged 80 and
older, national and by province, 2004–2017.
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order to educate certifiers. Occasionally, BCVS may resubmit
cases to be considered for a coroner review in order to ensure
accurate coding of all deaths. One result of the 2010 policy
change was an increase in the proportion of CCD ‘fall’ deaths
classified as UCD ‘fall’, thereby increasing the number of deaths
requiring a coroner review. This placed an increased burden
on the coronial system and on the families of the deceased to
investigate these deaths, particularly for ages 80 years and older.
However, it is also possible that the increased burden, combined
with the perception of falls among the oldest old as inevitable,
influenced a shift away from the more stringent use of the UCD
‘fall’ coding seen immediately post policy change.
To date, there are no previous studies investigating the influence of a lack of national medicolegal system coding standards,
and the resulting provincial and territorial variation in quality
of falls mortality statistics. The medical examiner system is used
in four provinces (Alberta, Manitoba, Nova Scotia, Newfoundland and Labrador), whereas the rest of the country operates
under a coronial system.18 Medical examiners are required to
be qualified in pathology in addition to being licensed physicians; however, a coroner may be a licensed physician, lawyer or
lay person, although they are often in the medical profession.18
Unlike in Ontario, where all coroners are physicians, coroners
in BC have a variety of backgrounds, and a judge may perform
the duties of a coroner at the request of the Attorney General.19
This heterogeneity, coupled with a lack of national standards,
training, credentialing, or agreement on evaluation indicators,
creates substantial variation in death classification practices
across Canada.9 An investigation into the validity of death certification by 226 Ontario coroners revealed under-reporting of
accidental deaths involving an injury that resulted in a natural
complication, where there was a delay between injury and death.
A discrepancy was found between types of death, wherein deaths
due to injuries from an overdose had decreased odds of being
accurately reported as compared with deaths due to drowning,
hanging or carbon monoxide poisoning.20
In the USA, there is significant variance between state-specific
fall mortality rates among adults 65 years and older ranging from
13.9 to 140.4 per 100 000.21 Based on a forensic review of hospital
discharge data, Koehler et al concluded that the manner of death
for 12 of 34 natural deaths involving a fall should be changed from
natural death to accidental fall,22 while an Idaho study found that
non-physician coroners had lower accuracy rates compared with
physicians when certifying cancer deaths.23 An audit of 1000 death
certificates in the UK revealed that 55% were completed to a minimally accepted standard, many without sufficient information to
allow for correct ICD-10 coding, and approximately 10% deemed
illogical or inaccurately completed.24 Studdert and Cordner in
Australia assessed the impact of coronial investigations from 2000
to 2007, where a change in manner of death or in intent classification occurred in only 5.2% of cases.25
According to current literature, mortality data do not appear to
identify all instances of fall-related deaths.20–22 25 Undercounting
of fall-related deaths is often due to a failure to acknowledge the
significance of a fall event that led to medical complications and
death. Understanding the types of deaths most likely to be misclassified, as well as how they are misclassified, allows greater insight into
improving death certification training and further research to more
accurately assess accidental deaths. In a report on the comparability of cause of death between ICD-9 and ICD-10, select changes
in coding instructions were found to have the greatest impact
on mortality data, often affecting cases involving pneumonia.15
In ICD-10, the recognition that pneumonia is often the result of
another condition or injury led to it being less likely selected as the
Joshi A, et al. Inj Prev 2020;26:412–416. doi:10.1136/injuryprev-2019-043280

UCD, as compared with ICD-9. ICD-10 allows for the classification
of the unintentional injury as the UCD for injuries occurring within
1 year of death, while under ICD-9, the injury had to occur within
4 weeks prior to death.15
The most common recommendation to improve the quality
of mortality databases and completion of death certification is
mandatory training of physicians, nurse practitioners and coroners
in the completion of proper death certification.9 21 22 The WHO
provides an instruction manual that describes in detail how to
certify a death according to ICD-10.26 Other suggestions include
regular consultation with pathologists and the development of
national death certification coding practices.9 21 23 24 Considering
the complex, multifactorial nature of fall-related deaths among
older adults, using a multiple cause analysis, wherein all conditions on the death certificate and reports are recognised, would
provide a clearer picture of the true burden of fall-related deaths
and improve surveillance accuracy. To ensure fluency among all
users, training on the forthcoming adjustment to ICD-11 should be
emphasised, and the complex ways in which the use of databases is
shaped by local context over time should be recognised.
Understanding how policies can influence data capture and
reporting is critical to setting goals and benchmarks for prevention
and subsequent surveillance. Advocates within the public health
system were vocal supporters of the BCCS 2010 policy change in
capturing fall-related deaths to align with ICD-10 classification.
However, the apparent reversion in practice during the longer-
term postpolicy period identifies the need for continuous quality
monitoring to ensure accurate data, which in turn informs effective
and efficient resource use for public health fall prevention programming. Performance measures and clear baselines are key in planning future work and evaluating present efforts. The performance
measures for injury prevention in Promote, Protect, Prevent – BC’s
Guiding Framework for Public Health and Healthy Families BC
Policy Framework includes the age-standardised mortality rate for
unintentional injuries for British Columbians. The baseline for this
performance measure was set using 2010 data at 25.5 per 100 000
population, with a 2023 target of 15 per 100 000 population.27
The present study shows that using 2010 as a baseline year
misrepresented the actual picture of fall-
related mortality due
to the policy change, potentially inflating the baseline measure
for age-standardised mortality rate for unintentional injuries for
British Columbians. If 2008 is viewed as the baseline year and
compared with 2017, fall-
related mortality remained relatively
stable among older adults aged 65 years and above from 47.6 per
100 000 population in 2008 to 51.5 per 100 000 in 2017, a non-
significant trend.28 While the efforts in BC have primarily focused
on acute and long-term care settings, the majority of falls among
older adults occur within community. In order to reduce the
burden of falls among community-dwelling older adults, further
multifactorial action is needed to bolster existing programming in
BC, extending it beyond acute and long-term care settings.

Data limitations

This study is based on a dataset of older adult deaths that included
a CCD for fall. All cases with a UCD fall will also have a CCD
fall, whereas only a subset of cases with UCD natural will have a
CCD fall. Therefore, it is likely that there may be UCD natural
cases where a fall was involved, but do not include a CCD for
fall, and therefore have not been included in this analysis.

Conclusion

Data influence public health policy, practice and evaluation.
This study demonstrates that policy and practice can also have
415
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a significant influence on data. The 2010 BCCS policy change,
aligning with ICD-10 coding, was intended to highlight the true
burden of falls among older adults. The increased mortality rates
and associated burden on the coronial system and the families of
the deceased following this policy change appear to have prompted
an undocumented reversion of coding practices. This trend was not
mirrored in other Canadian provinces. Without an understanding
of why fall-related mortality rates escalated in BC over this time
period, it may be misinterpreted that fall-related deaths among
older adults were increasing, particularly among those 80 years and
older, despite fall prevention programming across the province.
Further, there may be value in considering multiple-cause analysis
for fall-related mortality among older adults, to accurately inform
data surveillance. This would provide a foundation for fall prevention programming and evaluation to reduce the burden of falls
among community-dwelling older adults.

What is already known on the subject
►► Falls are the leading cause of injury-related mortality among

older adults, with one in three older adults in Canada falling
each year.
►► Public health interventions to prevent falls and fall-related
injuries rely in part on mortality data to set benchmarks
and goals, monitor progress and evaluate the impact of an
intervention, and inform public policy.
►► The British Columbia Coroners Service (BCCS) Classification
Guideline was revised on 1 September 2010 to improve
identification of deaths related to a previous fall.
What this study adds
►► The BCCS policy change influenced observed time trends in

fall-related mortality for older adults in BC, and therefore BC
data skewed national data.
►► The observed time trends in fall-related mortality for older
adults in BC do not represent a true increase in rates.
►► To date, this is the first study investigating the influence of a
lack of national standards, and the resulting variation across
provinces and territories in Canada’s medicolegal system, on
the quality of national mortality statistics.
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