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Abstract

Objective Mandatory gunshot wound reporting laws have been enacted in much of Canada, yet there is a lack of evidence on whether
these laws are effective in preventing firearm injuries. Our objective was to determine if the Gunshot Wounds Reporting Act in Nova
Scotia had an effect on the number of firearm-related injuries in the province.

Methods Pre—post-study of major trauma patients in Nova Scotia who sustained a gunshot wound injury before and after enact-
ment of the Gunshot Wounds Reporting Act (Bill 10) in 2008. Data were collected from the Nova Scotia Trauma Registry and the
Nova Scotia Medical Examiner Service for a 6-year pre-period (2002-2007) and an 11-year post-period (2009-2019), allowing for
a 1-year washout period. Patient characteristics in the pre- and post-periods were compared using t tests and Chi-square analysis.
Gunshot wound traumas were analyzed as a time series using the AutoRegressive Integrated Moving Average (ARIMA) model.
Results A total of 722 firearm injuries were observed during the study period (pre-period =259, post-period =463). Mean age was
45.2+19.3 years with males accounting for 95.3% (688/722) of cases. The majority of injuries were self-inflicted (65.1%; 470/722).
The mean overall annualized rate of firearm injuries was 4.61 per 100,000 population in the pre-period and 4.45 per 100,000 in
the post-period (reduction of 3.4%). No linear trends in the annual number of firearm injuries were observed over the study period.
ARIMA modelling was an extremely poor predictor for gunshot wound trauma (R*=0.012).

Conclusions Although our findings suggest that there is no association between the Gunshot Wounds Reporting Act and the incidence
of firearm injury, it is difficult to draw firm conclusions due to the complexity of this topic. Physicians need to be aware of the legal
requirements of mandatory reporting when they encounter patients with gunshot wounds.
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Résumé

Objectif Des lois obligatoires sur le signalement des blessures par balle ont été promulguées dans une grande partie du Canada, mais
on manque de données probantes sur l'efficacité de ces lois pour prévenir les blessures par balle. Notre objectif était de déterminer si la
Gunshot Wounds Reporting Act de la Nouvelle-Ecosse a eu un effet sur le nombre de blessures liées aux armes 2 feu dans la province.
Méthodes Etude pré-post des patients souffrant de traumatismes majeurs en Nouvelle-Ecosse et ayant subi une blessure par balle
avant et apres la promulgation de 1a loi sur la déclaration des blessures par balle (projet de loi 10) en 2008. Les données ont été
recueillies aupres du Nova Scotia Trauma Registry et du Nova Scotia Medical Examiner Service pour une période de 6 ans avant
(2002-2007) etde 11 ans apres (2009-2019), en tenant compte d'une période d'élimination d'un an. Les caractéristiques des patients
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avant et apres les périodes ont été comparées a 1’aide de tests- t et d’une analyse du chi-carré. Les traumatismes liés aux blessures
par balle ont été analysés comme une série chronologique a 1'aide du modele ARIMA (AutoRegressive Integrated Moving Average).
Résultats Au total, 722 blessures par arme a feu ont été observées au cours de la période d'étude (avant la période =259, apres la
période =463). L'dge moyen était de 45,2+ 19,3 ans, les hommes représentant 95,3% (688/722) des cas. La majorité des blessures
étaient auto-infligées (65,1%; 470/722). Le taux global moyen annualisé de blessures par arme a feu était de 4,61 pour 100 000 hab-
itants pendant la période antérieure et de 4,45 pour 100 000 pendant la période postérieure (réduction de 3,4%). Aucune tendance
linéaire du nombre annuel de blessures par arme a feu n'a été observée au cours de la période d'étude. Le modele ARIMA s'est avéré
étre un trés mauvais prédicteur des traumatismes liés aux blessures par balle (R2=0,012).

Conclusions Bien que nos résultats suggeérent qu'il n'y a pas de lien entre la loi sur le signalement des blessures par balle et l'incidence
des blessures par arme a feu, il est difficile de tirer des conclusions définitives en raison de la complexité de ce sujet. Les médecins
doivent étre conscients des obligations légales de déclaration obligatoire lorsqu'ils rencontrent des patients présentant des blessures

par balle.

Clinician’s capsule

What is known about the topic?
The effect of mandatory gunshot wound reporting
laws on firearm injuries has not been studied to date.

What did this study ask?

Did the incidence of firearm-related injuries in Nova
Scotia change following enactment of the 2008 Gun-
shot Wounds Reporting Act?

What did this study find?

There was no association between the Gunshot
Wounds Reporting Act and the number of firearm
injuries in the province.

Why does this study matter to clinicians?

Physicians need to be aware of the legal requirements
of mandatory reporting when they encounter patients
with gunshot wounds.

Introduction

Over the last 50 years, Canadian governments have imple-
mented various laws to prevent firearm-related injury and death.
Although these legislative initiatives have largely focused on
strengthening regulations governing the sale, purchase, storage,
and transportation of firearms, most provinces and territories
in Canada have also implemented laws requiring health care
facilities to report gunshot wounds to local law enforcement [1].
Mandatory gunshot wound reporting laws have elicited much
debate over whether they improve public safety and injury
prevention, and if so, whether that improvement is worth the
breach in patient-physician confidentiality [1, 2]. There are con-
cerns such laws will deter gunshot wound patients from seeking
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medical attention and that those who do present may be induced
to provide inaccurate information [2]. Proponents, including the
Canadian Association of Emergency Physicians, argue that these
laws are an important part of a multifaceted approach towards
preventing firearm-related injuries and deaths [3]. To date, no
studies have investigated the effect of mandatory gunshot wound
reporting laws on firearm-injury rates.

In some provinces, the intent of these laws is to help com-
bat crime by facilitating investigation of stabbings or shootings
soon after the incident; Nova Scotia is one such example, having
enacted the Gunshot Wound Reporting Act (Bill 10) in 2008
[4, 5]. Following the 2020 mass shooting in Nova Scotia which
pushed the annual number of homicides in Canada to its highest
level in nearly 30 years, we sought to gain a better understand-
ing of the burden of gunshot wound injury. The objective of this
study was to determine if the Gunshot Wound Reporting Act
had an effect on the number of firearm-related major traumas
seen in the province.

Methods
Study design and setting

A pre—post-study of major trauma patients in Nova Scotia
with firearm-related injuries before and after enactment of the
Gunshot Wounds Reporting Act. This study was performed in
accordance with the Strengthening the Reporting of Observa-
tional Studies in Epidemiology (STROBE) guidelines for report-
ing observational studies. Ethical approval was obtained from
the Nova Scotia Health Research Ethics Board (File #1025951).

Study population
Included were all major trauma patients with a firearm-related

injury (based on ICD-10-CA coding) during a 6-year pre-leg-
islation period (January 1 2002—December 31 2007) and an
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11-year post-legislation period (January 1 2009—December 31
2019), allowing for a 1-year washout period in 2008. Any deaths
at the scene or during transport were included.

Data collection and outcome measurements

Data was collected from the Nova Scotia Trauma Registry
(NSTR), a provincial population-based registry under the Nova
Scotia Department of Health and Wellness. The NSTR contains
data on all major trauma patients with an Injury Severity Score
(ISS)> 12 and an appropriate ICD-10-CA code, as well as all
penetrating traumas with an ISS > 9, all trauma team activations
regardless of ISS, and traumas resulting in death prior to hos-
pital arrival or in the emergency department (ED). As data on
homicides may be not captured in the NSTR for legal reasons,
we also collected homicide data from the Nova Scotia Medical
Examiner Service. Data were collected on patient demographics
(age, sex, and postal code), injury characteristics (mechanism,
intentionality), injury severity (ISS and Glasgow Coma Scale at
scene and on ED arrival), intubation (at scene or in ED), trauma
team activation, and mortality.

Rate of Firearm Injuries per 100,000 Population
2008 Gunshot Wounds Reporting Act (Bill 10)

]

Statistical analysis

Descriptive statistics including means, standard deviations,
medians, interquartile ranges, and proportions were used to
characterize the study population. Patient characteristics were
compared between the pre- and post-periods using ¢ tests and
Chi-square analysis as appropriate. Injury rates were calcu-
lated based on 100,000 population (all ages) using popula-
tion estimates from Statistics Canada. Data on gunshot wound
traumas were analyzed as a time series for the period using the
AutoRegressive Integrated Moving Average (ARIMA) model.
All analyses were performed using SPSS software (version 26;
IBM, Chicago).

Results

Overall, 722 firearm injuries occurred during the study period
(pre-period n=259; post-period n=463). Figure 1 shows the
overall firearm-injury rates per 100,000 population during the
pre- and post-periods, as well as rates of assault/homicide and
intentional self-harm. No linear trends in injury rates were

Overall
=0—Assaults
—8-Intentional self-harm
=o-Other
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Year

Fig. 1 Firearm injuries in Nova Scotia per 100,000 population per year before and after the 2008 Gunshot Wounds Reporting Act
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observed during the study period. The mean overall rate of fire-
arm injury during the pre-period was 4.61 per 100,000 popu-
lation per year, which decreased by 3.4% to 4.45 in the post-
period. The annual assault rate increased by 19.9% from the
pre-period (1.14 per 100,000 per year) to the post-period (1.36
per 100,000 per year), while firearm injuries due to intentional
self-harm decreased by 11.6% from the pre-period (3.13 per
100,000 per year) to the post-period (2.77 per 100,000 per year).

Mortality was 72.6% (524/722) and the majority of deaths
occurred in the prehospital setting (65.4%, 472/722). Mortality
rates were similar in the pre- and post-periods. Characteristics
of trauma patients in the pre- and post-periods are compared in
Online Resource 1. Age, sex, injury severity, and the intent of
injury (self-inflicted, homicide/assault, and unintentional/unde-
termined) were similar in both periods. Patients injured dur-
ing the post-period were more likely to be urban residents and
to require activation of the trauma team. Time series analysis
showed that gunshot wound traumas were predicted poorly by
the ARIMA model (R>=0.012).

Discussion
Interpretation of findings

Our findings suggest the 2008 Gunshot Wounds Reporting Act
had no effect on the number of firearm-related major traumas
in Nova Scotia; however, it is difficult to draw firm conclusions
based on the data available for this study. Although Bill 10 was
not intended to prevent firearm injuries, this study is a step
towards improving our understanding of the burden of gunshot
wound trauma and serves to highlight the responsibility of phy-
sicians in advocating for comprehensive and transparent public
health and safety measures to prevent firearm-related injuries.

Comparison to previous studies

Numerous studies have investigated the association between
firearm legislation and firearm-related injuries with some find-
ing evidence of a reduction in deaths, especially in countries
which simultaneously implemented laws targeting multiple
elements of firearms regulations; however, none of these stud-
ies examined the effect of mandatory gunshot wound reporting
laws on firearm injury [6]. The first mandatory gunshot wound
reporting law in Canada was enacted in Ontario in 2005. Ovens
and colleagues surveyed emergency physicians, police, and the
public in Ontario regarding the Mandatory Gunshot Wounds
Reporting Act (Bill 110) [7]. Only 4% of emergency physi-
cians who saw a gunshot wound reported to police felt the law
negatively impacted the patient—physician relationship, and 3%
had encountered a gunshot wound patient who deferred medi-
cal attention from fear of being reported. Furthermore, there
was strong public support with 95% of respondents agreeing
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with the law, and 100% of police felt that the law was helpful in
investigating shootings.

We observed most firearm injuries in Nova Scotia were
self-inflicted, similar to findings from Ontario where self-harm
accounted for 68% of all firearm deaths [8]. Data from the
United States show that sales of firearms surged after the start
of the COVID-19 pandemic and that gun violence rose by 31%
during the first year of the pandemic compared to the previous
year [9]. There is some evidence that gun violence has also risen
in Canada during the pandemic. Data from Alberta show the
overall number of severe injuries due to intentional violence
remained stable during the first 3 months of the COVID-19 pan-
demic; however, there was a dramatic decrease in blunt assaults
and a significant increase in penetrating trauma from gunshot
wounds [10].

Strengths and limitations

Our findings should be interpreted with caution. First and fore-
most, gunshot wound epidemiology is a complex topic that is
influenced by numerous systemic factors other than legislation.
We were unable to account for potential confounding variables
such as unemployment rates, divorce rates, and other societal
factors. Importantly, there were no data available on the actual
number of gunshot wound patients reported to police during
the study period or whether enactment of Bill 10 and any nega-
tive effects on patient-physician relations. While the NSTR has
quality control procedures to ensure accurate and complete data
entry, some patients were missing data. Finally, our findings are
based on the population of Nova Scotia and may not be gener-
alizable to other provinces.

Research implications

Further studies should evaluate the effect of mandatory gun-
shot wound reporting on firearm-injury rates in other provinces
and territories, and whether such laws negatively affect the
patient—physician relationship. Outcomes, including the num-
ber of reports made, charges laid, and guns confiscated, should
be examined to establish how reports are being used by police
and whether they aid in preventing firearm injuries. Sharing this
information between police and researchers would help inform
quality improvement, epidemiological, and policy initiatives.

Clinical implications

Physicians in Canada should be aware of the legal requirements
of mandatory reporting when they encounter a gunshot wound
victim, as requirements vary by province and institution. In addi-
tion, physicians should be aware that the benefits and harms of
mandatory reporting have not been adequately determined with
respect to patients, health care workers, and society in general.
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Conclusion

In this pre—post-study, we found no association between the
2008 Gunshot Wounds Reporting Act and the number of fire-
arm-related injuries in Nova Scotia. Physicians should be aware
of the legal requirements of mandatory reporting when they
encounter a gunshot wound victim.

Supplementary Information The online version contains supplementary
material available at https://doi.org/10.1007/s43678-022-00288-y.
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