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Abstract

Introduction: Medical examiners’ records can contribute to our understanding of the
extent of suicide in a population, as well as associated sociodemographic and other factors.

Methods: Using a mixed methods approach, the key objective of this pilot study was to
determine the sources and types of information found in the Nova Scotia Medical Examiner
Service (NSMES) records that might inform suicide surveillance and targeted prevention
efforts. A secondary objective was to describe the one-year cohort of 108 individuals who
died by suicide in 2006 in terms of available sociodemographic information and health
care use in the year prior to death.

Results: Data extraction revealed inconsistencies both across and within files in terms
of the types and amounts of sociodemographic and other data collected, preventing cor-
relational analyses. However, linkage of the records to administrative databases revealed
frequent health care use in the month prior to death.

Conclusion: The introduction of systematic data collection to NSMES investigations may
yield a comprehensive dataset useful for policy development and population level research.
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Introduction

With approximately 90 recorded deaths due
to suicide in Nova Scotia each year, suicide is
a considerable public health problem,
despite being largely preventable.! In addi-
tion to being highly traumatic for family
members and friends, suicide is costly.
The potential years of life lost (PYLL) due
to suicide are substantial: for those aged
under 74 years, only cancers (all sites), cir-
culatory disease and unintentional injuries

accounted for more PYLL from 2005 to
2007.2 These figures may well be underesti-
mates, since suicide is widely believed to be
underreported.

A number of factors contribute to the
under-reporting of suicides, such as fail-
ing to suspect suicide (particularly
among the elderly or in the absence of
notes or other indications of a possible

suicide). In addition, determining intent
is particularly difficult in some instances,
such as in deaths due to poisoning.
Rates of suicide by poisoning may be under-
estimated by approximately 30%, relating
to a 10% underreporting of overall suicide
rates.> An Ontario study of the validity of
death certification of unnatural adult deaths
highlighted the difficulty in determining
intent due to the subjectivity of interpreta-
tion.* Deaths due to hanging or inhalation
of noxious gas were more likely to be attri-
buted to suicide than those due to poisoning
or drowning; death due to overdose of over-
the-counter medication was certified more
frequently as suicide than death as a result
of heroin overdose. Increasing proof of
intent resulted in increased odds of correct
certification as suicide. In addition, some
physicians may be reluctant to report sui-
cide as the cause of death due to stigma or
financial implications for family members.®

When suicide is suspected, the manner of
death is determined in a medico-legal process
that can be informed by different types of
evidence, including an investigation of the
scene, post-mortem examination results, col-
lection of medical histories and circum-
stantial information. The systems for the
investigation of suicides vary across Canadian
provinces and territories; some jurisdictions
possess a medical examiner system and others
a coroner system.® Medical examiners are
physicians, while coroners may have legal,
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investigative or medical backgrounds. In
1960, the Fatality Inquiries Act established
the Nova Scotia Medical Examiner Service
(NSMES); a 1989 amendment to the Act
established a provincial Chief Medical
Examiner (CME).® The current iteration of
the provincial medical examiner system
operates out of a central office in Halifax,
Nova Scotia.

NSMES is responsible for investigating “all
deaths due to violence, undue means, culpa-
ble negligence and unexpected/unexplained
deaths throughout the province,”® which
includes all deaths due to suicide. The pri-
mary role of NSMES is to identify the dece-
dent; establish the date, time, place and
cause of death; and, in the case of apparent
suicide, determine the intent. These duties
are described in detail in the Nova Scotia
Fatality Investigations Act.” The scope of
each investigation varies depending upon
the circumstances of death, but the aim is
always to determine intent.

Clearly, accurately classifying suicide is neces-
sary to identify those factors that may serve
as target points for intervention and preven-
tion strategies. However, a lack of stand-
ardized criteria for classifying suicide and
difficulties in applying these criteria in a
consistent fashion contribute to potential
inaccuracies in classification.*%?

Despite these limitations, medical examiners’
records are important sources of information
and may contribute to our understanding of
both the extent of suicide in a population
and associated sociodemographic and other
factors.”'* Similar records have proven useful
for research and surveillance in other juris-
dictions, including elsewhere in Canada,
England and the United States."'*!52 How-
ever, information collected by NSMES to date
has not been used for surveillance, and only
on occasion for research.?

Research suggests several individual risk
factors associated with suicide: many dece-
dents have a history of mental health or
addiction problems***?* and men and boys
appear to be at elevated risk, often through
the use of more lethal methods.%1520:2526
Other reported risk factors include increas-
ing age,* rural residence,'® household fire-
arm ownership,” social isolation,® low

socio-economic status,'®2?¢ chronic pain, ter-
minal illnesses or disabilities,”® or being the
victim or perpetrator of domestic violence.

NSMES  investigations  provide an
opportunity to collect more detailed
information, including on known risk
factors. Further, medical examiner and
other death investigation systems have
specific geographical mandates, creat-
ing population-based data sources. Death
certificates or trauma registries contain
incomplete information about deaths
due to suicide, and as such cannot alone
inform prevention policies or epidemio-
logical research.

The purpose of our research was to examine
the content of the information collected by
NSMES for suicide cases to: (1) determine
the types and sources of available informa-
tion that might be useful for suicide preven-
tion research; and (2) develop a “profile”
of suicides in order to highlight the infor-
mation that could be used as part of an
ongoing surveillance system. For the latter
objective, we linked each suicide to health
service data from the provincial administra-
tive databases to provide a profile of health
service use in the year prior to the death.

The Dalhousie University Ethics Review Board
and the Nova Scotia Department of Justice
reviewed and approved the research prior
to the collection of any data.

Methods

We used a mixed methods approach,
the qualitative component to assess the
types and sources of information avail-
able in the files, and the quantitative
component to provide a “profile” of
suicides in Nova Scotia. For each com-
ponent, we manually extracted data from
NSMES records for all deaths due to suicide
for a one-year period from January 1, 2006,
to December 31, 2006 (n = 108). We chose a
one-year period in order to obtain enough
data to effectively assess the types and sour-
ces of information in the files and to build
a profile of suicides; the year 2006 was the
most recent one-year period for which all
files on suicide were “closed,” that is, no
new information would be added to the file.
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Qualitative component: types and sources
of information

For the qualitative component of the study,
our research assistant reviewed each sui-
cide file to record the existence of discrete
sociodemographic and other related infor-
mation (e.g. where the body was found) and
ascertain other types of information within
the files and the source(s) of this informa-
tion. For example, information given by a
family member concerning the social life
of the decedent was recorded as “family
member provides social information,” with
no other identifying information.

Data regarding the types and sources of other
information were extracted and recorded
in a text document. This text document was
then imported into the computer software
program NVivo 7 (QSR International) to
manage and sort by source and type of infor-
mation. Our primary qualitative researchers
(LJ, RB) regularly provided feedback through-
out the extraction and sorting process to
ensure that a comprehensive listing of types
and sources of information was captured.
Memos were developed and constantly up-
dated throughout data extraction to note
any modifications to the working definitions
of categories of sources and types of infor-
mation. Modifications were made when a
working definition was deemed incomplete.

We developed various categories (e.g. legal
issues, social issues) for the different types of
information and defined sources as the peo-
ple (e.g. physicians), places (e.g. morgues)
and documents (e.g. health records) that
provided information.

Quantitative component: profile of suicides

The quantitative component of the study
consisted of constructing an anonymized
Access 2003 (Microsoft) database based on
the information extracted manually from
the NSMES files. The database included
available information collected by the
medical examiner service on demographic,
personal, social and event-related factors
(e.g. cause of death, precipitating circum-
stances) and prior health service use. Data
were exported from the database into an
Excel 2003 (Microsoft) spreadsheet and
checked for duplicates and errors before
being analysed using Statistical Package
for Social Sciences v 12 (SPSS).




Where possible, these data were linked to
the provincial health service administrative
databases to determine decedents’ health
service use (inpatient and outpatient general
and mental health services) in the final
year of life. We used the following datasets
held by the Population Health Research Unit
(PHRU) in the Department of Community
Health and Epidemiology at Dalhousie Uni-
versity: Canadian Institute for Health Infor-
mation (CIHI) Discharge Abstract Database
of hospital admission/separation dates and
diagnostic codes; fee-for-service claims by
physicians; and Mental Health Outpatient
Information System.

Linkage of the databases was made possible
by means of encrypted health card numbers
in a process approved by the Department
of Justice, the Dalhousie University Research
Ethics Board and the PHRU Data Access
Committee.

We calculated quantitative descriptive sta-
tistics (rates, percentages) for individual
demographic factors reported in the NSMES
files and prior health service use in Nova
Scotia over a one-year period. Incomplete
data capture precluded analysis of known
risk factors.

Due to the need to suppress small cells to
protect the anonymity of decedents, we clas-
sified health care episodes only as mental
health or non-mental health, and reported
for the year and the month prior to suicide.
Despite this relatively high level of aggre-
gation, we were unable to report the specific
types of health care use (i.e. inpatient vs.
outpatient, mental health vs. non-mental
health) within the week prior to suicide due
to small numbers. A sample size or power
calculation was not required, as the project
involved reporting all cases of suicide in
Nova Scotia over the given time period and
specific hypotheses were not tested.

Results

Qualitative component: types and sources
of information

In a population of 913 462 in Nova Scotia
in 2006, 108 deaths were due to suicide.”
Each of these deaths had been investigated
by NSMES and therefore had a file on record.
Each of the 108 files showed the same basic

structure: information about all processes
and communications related to events from
the time the medical examiner was contacted
until the file was closed and an official report
completed by the Chief Medical Examiner.
However, the files varied greatly in terms
of details.

All files provided information on age, sex,
address of residence, the place where the
body was found and cause of death. Other
sociodemographic and related informa-
tion, such as marital and employment status,
was recorded to varying degrees and some-
times inconsistently. For example, in one sec-
tion of the file the decedent might be described
as married, but in another as separated.

We identified 16 different types of informa-
tion (e.g. autopsy information, death scene)
from the 108 files (see Table 1). We deemed
the frequency of information common if it
was in 60% or more of the files, and less
common if in fewer than 60% of the files.

We also found and classified 10 sources of
information. Of these 10 sources, 5 were
classified as common sources of informa-
tion as they were in all or the majority (i.e.
60% or more) of files: family/friends, health
records, medical examiner(s)/investigators,
physicians (including military physicians)
and police (including military police). Fewer
than 60% of the files contained information

from other sources; these included con-
sultants (e.g. neuropathologists), emer-
gency medical responders, funeral homes,
morgues and tissue banks.

Quantitative component

The derived quantitative database included
available information from the 108 files of
decedents’ demographics, place of suicide,
disclosed intent, cause of death, prior health
care contacts, previous suicide attempts, med-
ical and psychiatric diagnoses, and precipita-
ting circumstances. Basic demographic fac-
tors (age, sex, address, cause of death and
place of death) were recorded consistently
across files.

From this database, we determined that
the mean age of decedents was 44.7 years
(standard deviation [SD] + 13.3 years) and
individuals in their forties made up one-
third of the cases (n = 36) (see Table 2).
The female to male ratio was 1:5, with 18
(16.7%) decedents female and 90 (83.3%)
male. Just over half the sample lived in
rural areas (defined as those areas outside
Halifax Regional Municipality), which is si-
milar to the general Nova Scotian population
average of 59% in 2006.” The most common
causes of death were hanging (38.9%), self-
poisoning (24.1%) and firearm injuries
(19.4%). The most common locations were
at home (56.5%) or in a public place such
as a bridge, park, woods or beach (27.8%).

TABLE 1
Types of information from NSMES records of suicide case files®

Frequency of information

Type of information

Common
(i.e. present in 60% or more files)

Autopsy information
Cause of death

Death circumstances

Death notifications — procedures

Death registration

Death scene

Health information

Immediate prior activities

Medical/police response/activities

Place and details/accounts of body discovery
Sociodemographic information
Sociopersonal information

Less common
(i.e. present in fewer than 60% of files) Legal issues

Request for

Critical life incidents

specific records or information (e.g. dental records)

Suicide plans or attempts

Abbreviations: NSMES, Nova Scotia Medical Examiner Service.

2 All cases of death due to suicide manually extracted from NSMES records from January 1, 2006, to December 31, 2006.
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Differences in cause of death by sex were
apparent: the most common forms of suicide
among women and girls were self-poisoning
(38.9%) and hanging (33.3%); among men
and boys, these were hanging (40% ), firearm
injuries (23.3%) and self-poisoning (21.1%).
All of the decedents who died by firearm
injury were male, with two-thirds of these
deaths due to long gun (rifle or shotgun)
discharge. While not all precipitating cir-
cumstances were captured in the NSMES
files, all of the 18 cases in which a recent
break-up of a relationship was reported
involved male decedents.

Aside from basic demographic information,
not all files contained the same amount of
information. For example, while the age and
sex of decedents were in all files, employment
status was missing in 43.5%. Most files
(69%) were missing information on known
previous suicide attempts, and 28% lacked
information on any psychiatric diagnoses.
In the case of deaths by hanging, 98% were
missing information on the ligature source,
point and degree of suspension. Similarly, in
the case of firearm deaths, 90% lacked infor-
mation regarding ownership, license status
and storage of the firearm.

We supplemented the health service use
data by linking our derived database with
the provincial administrative health services
databases using encrypted health card num-
bers. Of those decedents whose health card
numbers were retrievable (n = 101), most
(74%) had been in contact with health ser-
vices (either as an in- or outpatient) in the year
prior to suicide; over half (55%) had been
seen as outpatients and nearly one-quarter
(23%) had been hospitalized for mental
health reasons in the year preceding suicide;
10% had been in hospital for mental health
reasons in the month prior to suicide; 16%
had had some form of contact with the
health care system within the week prior to
suicide; and 9% were seen as outpatients
by either a GP or psychiatrist for mental
health reasons in the week prior to suicide.

Discussion

The NSMES files can serve as a rich source
of information for surveillance and suicide
prevention efforts. They can provide more
detailed data than the provincial health

service administrative databases, including
as they do information on precipitating cir-
cumstances such as relationship break-ups,
marital problems, employment losses, en-
counters with violence (either as perpetra-
tor or victim), legal problems and problems
with school, work or finances. Since NSMES
conducts an autopsy on all deaths by suicide
or potentially by suicide, their records neces-
sarily include a far more complete source of
medical comorbidities than any other data-
base.

Our review of the NSMES files found that
somesociodemographicinformation (i.e. age,
address, sex, marital status) was recorded in
all of the files, although marital status was not
always consistently recorded. Other informa-
tion (e.g. employment status) was not always
recorded although such information would
be useful for surveillance and prevention
research purposes. Our findings are in kee-
ping with the results of a 2005 study of coro-
ners’ files in England in which demographic
characteristics such as sex, age and marital
status were generally well recorded, but
employment information was missing in
over one-third of cases, precluding robust
socio-economic classification.™

The relative consistency of recording basic
demographic information allowed us to
provide a general profile of individuals who
died by suicide in Nova Scotia over a one-
year period. Our findings of higher rates
among men and boys, and those in mid-life,
were consistent with patterns observed in
other jurisdictions.>!520:2526:3 In our study, as
in others, men and boys were more likely
to use highly lethal means of suicide, likely
increasing the odds of classification as
suicide.’®?%?5 Lack of consistency of collec-
tion of information regarding other risk fac-
tors prevented us from conducting more
sophisticated analyses.

Information on known risk factors, such as
health issues, can inform surveillance and
prevention efforts. In particular, information
about mental illnesses (e.g. personality dis-
orders or major depressive episodes), subs-
tance use and/or multiple chronic physical
health problems is useful since such health
issues place individuals at higher risk of
suicide.?>*! However, such information was
variably reported in the files we examined.
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We were able to overcome this limitation, to
some extent, by linking with health records
from provincial administrative databases
when valid encrypted health card numbers
were available for decedents (101 of 108
files). Nevertheless, mosthealth-related infor-
mation was not consistently available in the
NSMES files.

Firearm data may be particularly useful for
informing public policy, yet our study dem-
onstrates that most files do not contain infor-
mation on ownership, license status and stor-
age. In the case of deaths by hanging, ligature
information is similarly scarce. However, this
may be less relevant for policy development
as ligature materials are widely available to
the public. Such information may be of grea-
ter relevance in institutional settings.

Other socio-economic conditions and factors,
such as living on social disability, low income,
low educational attainment, significant losses
(e.g. of relationships or employment), a crim-
inal record (and related fears of arrest or
imprisonment) and social isolation, are also
major potential risk factors for suicide.’>**
This information is also variably recorded
in the NSMES files. This problem is neither
unique to Nova Scotia nor to Canada: such
a limitation has also been reported by
researchers examining coroners’ or medical
examiners’ reports in other jurisdictions.”!?

There appear to be at least four main reasons
for the variations across files, as well as the
inconsistencies within files: (1) information is
collected by different people (e.g. various inv-
estigators, police officers, etc.) who may
record information to varying degrees; (2)
information is collected from different sources
(e.g. family, friends or physicians) who may
know the decedent in different ways and to
varying degrees or who may interpret the
investigators’ questions in different ways;
(3) the medical charts of decedents may not
always be requested, received or recorded
consistently; and (4) there is no structured
interview procedure used when most of the
social and medical/health information is
gathered from family and friends in partic-
ular. Collecting information from family or
friends may be further complicated by their
hesitation to report any declarations of intent
because of financial reasons (e.g. insurance)
or the stigma associated with suicide.




TABLE 2
Demographic description of suicide cases in
NSMES records from January 1, 2006,
to December 31, 2006 (N = 108)*

Characteristic Number of cases,
n (%)
Ade, years
<30 15 (13.9)
30-39 23 (21.3)
40-49 36 (33.3)
50-59 21 (19.4)
60-69 7 6.5
>70 6 (5.6)
Sex
Male 90 (83.3)
Female 18 (1.7)
Place of Residence
Urban 52 (48.1)
Rural 56 (51.9)
Cause of Death
Hanging 42 (38.9)
Self-poisoning 26 (24.1)
Firearm injury 21 (19.4)
Drowning 6 (5.6)
Blunt force injury 5 (4.6)
Other 8 (7.9)
Location of Death
Home 61 (56.5)
Public (e.g. 30 (27.8)
bridge, woods)
Vehicle 6 (5.6)
Property of 6 (5.6)
family or friends
Other 5 (4.6)

Abbreviations: NSMES, Nova Scotia Medical Examiner
Service.

2 All cases of death due to suicide manually extracted
from NSMES records from January 1, 2006, to
December 31, 2006.

These explanations all point to an overarch-
ing principle: data collection by a medical
examiner or coroner takes place in an inves-
tigative context, not a research context. As
such, the goal is to determine the cause and
circumstances of individual deaths and, in
the case of suicide, to determine intent, not
to collect standardized data. However, sys-
tematically collected information would con-
tribute to a rich source of data useful for
population level surveillance and prevention
research activities.

The relevance of this information is not lim-
ited to Nova Scotia. Statistics Canada has
initiated a Canadian Coroner and Medical
Examiner Database (CCMED) that will store
information on deaths reported by coroners
and medical examiners.*> This will facilitate
the identification and characterization of
emerging and known safety hazards, thus

contributing to the prevention of avoidable
deaths among Canadians. The ability of the
CCMED to meet this objective will depend
upon the quality and completeness of the
data.

In order to provide a complete, repre-
sentative Nova Scotian database, we rec-
ommend that the fields for collection be
determined and populated consistently
during medical examiners’ investiga-
tions. While the operational impact of this
change may be minimal, this endeavour
is a marked conceptual departure from the
way the NSMES is currently described in
legislation.

Limitations

Qualitative component. Given that data were
collected over a one-year period, there may be
other types and sources of information prov-
ided in files outside of this period. However,
many of the types and sources of data found
in our review were repeated across files, sug-
gesting that we were able to determine most,
if not all, types and sources of information.

Quantitative component. We had planned to
determine whether certain types of infor-
mation about the suicide (e.g. information
about mental health issues) might be col-
lected systematically according to sociode-
mographic characteristics (e.g. age category,
sex). However, during data collection and
analysis we discovered that there were few
structured questions consistently asked of
each suicide, resulting in incomplete data
capture, and therefore this type of analysis
could not be undertaken. We were able to
overcome this limitation in the case of health
service use by linking with administrative
databases, but we were otherwise unable to
determine associations between variables
that have been identified as risk factors for
suicide (e.g. mental health problems).

Small cell sizes were also limiting. We sup-
pressed cells smaller than 5 to prevent inad-
vertent identification of individuals. Future
work could include preparation of a larger
historical cohort.

Conclusion

To date, the data collected by NSMES in the
course of its investigations have not been

analysed or used for surveillance or ongoing
prevention research purposes. Our study
found that much of the information collec-
ted by medical examiners in Nova Scotia
varies and as such cannot be fully used to
develop a provincially representative, robust
surveillance system inclusive of a number
of suicide risk factors. There appear to be two
key issues with respect to the use of medical
examiners’ data for suicide surveillance and
prevention research: (1) inconsistencies in
some of the sociodemographic information
collected and recorded across files, as well
as inconsistencies within the files, and (2)
significant variations across files in the
amount of social, medical/health and other
information provided or recorded.

The use of routinely collected data provides
a feasible means of surveillance. NSMES
records can provide information on all deaths
deemed to be due to suicide. Use of a stan-
dardized interview instrument or data collec-
tion tool in the course of investigations
would help ensure completeness of the data.
The instrument may include closed-ended
questions, which would be useful for popu-
lating a research database; however, we rec-
ognize that the unique nature of each inves-
tigation prohibits the implementation of a
single uniform set of closed-ended questions.
The resulting comprehensive data set may be
used to assist in our understanding of suicide
in the population, including the use of com-
mon methods and associated sociodemo-
graphic factors, as well as to identify oppor-
tunities for intervention. Reconstructing the
NSMES system to serve this important pub-
lic health purpose will likely require legisla-
tive changes.
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