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Objectives. To estimate the population-level frequencies and standardized rates of

sexual assault cases in the province of Ontario, Canada.

Methods.Weconducted a15-year retrospective analysis (2002–2016) of sexual assault

cases by linking 5 provincial administrative health databases. We defined sexual assault

by an algorithm of 23 International Classification of Diseases, 10th Revision, and phy-

sician billing codes. We calculated age- and sex-stratified standardized rates per

100 000 census population, andwe used age- and sex-stratified Poisson regressions to

determine annual rate ratios.

Results.Between 2002 and 2016, therewere 52780 incident cases of sexual assault in

Ontario at a rate of 27.38 per 100 000 population. The highest rates were found among

females aged 15 to 19 years (187 per 100000) and 20 to 24 years (127 per 100000).

Amongmales, the highest rates were observed among children aged 0 to 4 years (41 per

100 000) and 5 to 9 years (29 per 10 000). Among males and females, the annual rate

ratio increased among those aged 15 years and older and decreased among those

aged 14 years and younger.

Conclusions. Sexual assault was documented across all age groups and sexes, from

children to elders, with high standardized rates among adolescents and children. (Am J

Public Health. 2019;109:1280–1287. doi:10.2105/AJPH.2019.305179)

See also Galea and Vaughan, p. 1169.

Sexual assault and gender-based violence is
a pervasive phenomenon affecting peo-

ple of all ages and sexes or genders. Globally, it
has been estimated that approximately 33% of
women have experienced sexual abuse from
an intimate partner1 and 7% have been abused
by nonpartners including strangers, friends,
teachers, neighbors, or family members.2

Having reliable and consistent measures of
sexual violence is a priority for monitoring
trends over time and making comparisons
across settings and populations. However,
documenting the magnitude of sexual vio-
lence is methodologically challenging. The
Global StatusReport onViolence Prevention
by the World Health Organization (WHO)
reported that out of 133 countries with na-
tional action plans to address sexual violence,
only 52% have regular data collection systems
to monitor prevalence and inform action.1

Accurate documentation of the burden of
sexual violence is a prerequisite for better
allocation of health resources and services for
survivors and is required to address the
existing knowledge gap surrounding sexual
violence within our population and across
age and sex.3

Data from the National Intimate Partner
and Sexual Violence Survey found that,
within the United States, 19.3% of women
and 1.7% of men have been raped or sexually

assaulted during their lifetime, and an esti-
mated 43.9% of women and 23.4% of men
have experienced other forms of sexual vio-
lence (e.g., unwanted sexual contact or being
forced to penetrate another person).4 Global
estimates from a large meta-analysis of 65
studies from 22 countries found that 7.9% of
males and 19.7% of females faced sexual abuse
before the age of 18 years.5 There is also a
growing recognition of the prevalence of
elder abuse6,7; however, there is less in-
formation on sexual abuse within elderly
populations. Information from the Canadian
General Social Survey estimated that the
sexual victimization rate inCanadawas 24 per
1000 inhabitants, with 70% of the sexual
assaults perpetrated against women.8 Women
and girls are consistently documented as
having the highest estimates of sexual and
gender-based violence; however, sexual
violence against men remains a neglected
issue and the inclusion of men and boys in the
investigation of gendered violence is needed.

Measuring the volume of sexual assault
cases presenting to the health care system is an
important but relatively unexplored source of
routine information.9 Sexual violence often
does not fit discretely into standardized health
coding systems such as the International
Classification of Diseases, Tenth Revision
(ICD-10; Geneva, Switzerland: World
Health Organization; 1992), particularly if
there are not visible injuries, as sexual assault
can often occur in the absence of injury.10

ABOUT THE AUTHORS
Katherine Muldoon, Glenys Smith, Robert Talarico, and Douglas Manuel are with ICES and Ottawa Hospital Research
Institute, Ottawa, Ontario, Canada. Kari Sampsel and Cheynne McLean are with Faculty of Medicine, The Ottawa
Hospital and University of Ottawa, Ottawa. Melissa Heimerl is with Ottawa Victim Services and the Victimology
Program at Algonquin College, Ottawa.

Correspondence should be sent to Katherine Muldoon, PhD, MPH, Ottawa Hospital Research Institute, 501 Smyth Rd,
Ottawa, Ontario, Canada K1H-8L6 (e-mail: kmuldoon@ohri.ca). Reprints can be ordered at http://www.ajph.org by
clicking the “Reprints” link.

This article was accepted May 9, 2019.
doi: 10.2105/AJPH.2019.305179

1280 Research Peer Reviewed Muldoon et al. AJPH September 2019, Vol 109, No. 9

AJPH OPEN-THEMED RESEARCH

mailto:kmuldoon@ohri.ca
http://www.ajph.org


Because of the well-documented under-
ascertainment of violence, many studies that
use health care administrative data create a
composite outcome to capture the broad
categories of intimate partner violence or
domestic violence, which can capture phys-
ical, sexual, emotional, and financial abuse, as
well as maltreatment or neglect.10–14 These
studies have the advantage of capturing a
broad range of abuse, but are perpetrator-
specific, often female survivor–focused and
restricted to those experiencing violence
from a spouse or current or former intimate
partner.10,11,13–15 The majority of child abuse
research reports on both male and female
children; however, many studies either use
a composite outcome or focus specifically
on physical abuse and neglect with less in-
formation on sexual abuse.16–20 The majority
of sexual assault studies that use health care
data are cross-sectional, and few studies have
used a longitudinal design to investigate
changes over time.17

Given the relatively limited information
on sexual assault from the health care per-
spective, and even less measuring changes
over time, we designed this study to use
multiple routinely collected administrative
health care databases to explore population-
level patterns of sexual assault across all ages
and sexes. The overarching goal was to create
a comprehensive case definition using all
accessible health care databases that can be
shared and used tomaximize comparability of
estimates across settings. The specific objec-
tives of this study were to (1) estimate the
frequency of sexual assault cases by using
routinely collected administrative health care
databases, (2) document sociodemographic
characteristics of sexual assault cases, (3)
calculate age- and sex-stratified standardized
rates, and (4) investigate time trends between
2002 and 2016.

METHODS
We performed a retrospective

population-level study investigating patterns
of sexual assault in the province of Ontario
between 2002 and 2016.Ontario is the largest
province in Canada with a resident pop-
ulation of 13.45 million, accounting for more
than 38% of the Canadian population.21

The province is larger than 900 000 square

kilometers with 75% of the population living
in urban centers (‡ 100 000 population).

We sourced data from routinely collected
administrative health care databases held at
ICES (Toronto, Ontario), a provincial re-
pository of health-related data collected across
Ontario. ICES is an independent, nonprofit
research institute funded by the Ontario
Ministry of Health and Long-Term Care.
ICES is authorized to collect and use health
care data for the purposes of health system
analyses, evaluation, and decision support.
Secure access to the data is governed by
policies and procedures that are approved
by the Information and Privacy Commis-
sioner of Ontario.

Data Sources
We used 5 linked databases in this analysis:

the National Ambulatory Care Reporting
Systems (NACRS), the Canadian Institute
of Health and Information—Discharge
Abstracts Database (DAD), the Registered
Persons Database, the Ontario Health In-
surance Plan (OHIP), and the Canadian
Census data (2011). We removed all direct
personal identifiers during analyses. These
data setswere linked by using unique encoded
identifiers and analyzed at ICES.

NACRS is an annually updated national
database containing information on emer-
gency and ambulatory care visits. In all, 180
hospitals across the province are required to
submit data. DAD contains acute patient-
level hospitalization in Ontario. Both
NACRS and DAD use the ICD-10 coding
system, the ICD-10 Canadian coding stan-
dards, and the Canadian Classification of
Health Interventions. The Registered Per-
sons Database contains information regarding
patient demographics including postal code,
sex, birth date, and death date. Ontario has a
single-payer universal health insurance plan
(OHIP) through which most hospital and
physician services are insured. OHIP billing
codes contain information regarding physi-
cian visits, diagnoses, and procedures. We
used the Canadian Census postal code con-
version file to link patient postal codes to
population-level demographic characteristics
and population denominators. We used the
2011 Census data because the most recent
census (2016) was not available at the time
of analyses.

Outcome Measures
The unit of analysis was each unique case

of sexual assault. Individuals experiencing
multiple sexual assaults contributed an addi-
tional data point for each subsequent sexual
assault. We excluded all cases occurring
within 30 days of the index sexual assault
to ensure that follow-up care or duplicate
coding within multiple databases was not
misclassified as a new event.

We identified sexual assault cases by any
ICD-10 or OHIP codes displayed in Table 1.
We included diagnosis code T74.2 (sexual
abuse) and external cause code of injury Y05
(sexual assault by bodily force). We used 5
examination codes (Z codes) to identify ex-
amination and observation following alleged
rape and seduction (Z04.4, Z04.5, Z04.51)
and problems related to alleged sexual abuse
of children (Z61.4, Z61.5). To improve case
ascertainment for childhood sexual abuse,
we included a previously validated algorithm
of 16 ICD-10 codes for suspected child
sexual abuse.22 The algorithm included di-
agnoses of sexually transmitted infections
and genital injuries in children younger than
10 years, including genital herpes, gono-
coccal infection, pelvic inflammatory dis-
ease, or contusion of genital organs. The
full list is included in Appendix A (available
as a supplement to the online version of
this article at http://www.ajph.org).
Within the OHIP database, we included
2 physician billing codes used for sexual
assault examination for females (K018) and
males (K021).

Covariables
Patient-level information included sex

(female vs male) and age, measured both
continuously and by 5-year increments. We
used 3 variables to investigate patterns on the
timing of the assault, including the year,
month, day of the week, and whether the
assault took place during a public holiday
(i.e., New Year’s Day, Family Day, Good
Friday, Easter [Sunday], VictoriaDay,Canada
Day, Canada Day Observed, August Long
Weekend, Labor Day, Thanksgiving,
Christmas, Boxing Day).

Health care–based variables included
facility presentation comparing outpatient
clinic to hospitals. We defined revictimiza-
tion as having 2 ormore unique sexual assaults
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within the same fiscal year that were separated
bymore than 30 days to avoid duplication and
coding assigned during follow-up visits.

We extracted 3 sociodemographic vari-
ables from the Canadian Census by using

the Postal CodeOMConversion File (release
date June 2017), an SAS program (SAS
Institute, Cary, NC) that converts 6-digit
postal codes into census tracts (approxi-
mately 4000 dwellings).23 Community size

quintile measured population density,
ranging from more than 1.5 million to less
than 10 000 per census tract. Neighborhood
income quintile measured socioeconomic
status. The Local Health Integrated Net-
work is an Ontario-based variable that
identifies the geographic location and re-
sponsible health authority and is included in
Appendix B and C (available as supplements
to the online version of this article at http://
www.ajph.org).

Statistical Analyses
We conducted all analyses with SAS

version 9.4 (SAS Institute, Cary, NC). We
calculated and sex-stratified both the 15-year
amalgamated total and the annual number
of sexual assault cases between 2002 and 2016.
In accordance with privacy guidelines, we
suppressed any cell sizes less than 5 to ensure
nonidentification. Descriptive statistics in-
cluded frequencies and percentages for cat-
egorical variables. We measured continuous
variables with medians and interquartile
ranges (IQRs).

We calculated the annual rate by taking
the 15-year median stratified by age and sex.
We standardized the counts to the Ontario
2011 Canadian Census Standard Population
with a 100 000 multiplier. We calculated and
plotted the overall rate (age- and sex-stan-
dardized) and the age-standardized rates for
females and males for each study year. For the
purposes of the plot, we calculated the
age-standardized rates based on 10-year age
groups and truncated at 60 or older to prevent
sparse strata.

We developed Poisson regression models
to calculate the rate ratio (RR) and 95%
confidence interval (CI) for each age group
and sex across the 15-year study period.
We counted anyone living in Ontario with
a valid health card that was alive on July 1
of each respective fiscal year to be eligible in
the denominator. We fit stratified Poisson
regression models for every age group and
sex combination with the number of sexual
assault cases as the outcome, the natural
log of the number of eligible Ontarians
yearly as the offset term, and the fiscal
year as the exposure. We included year
of sexual assault as a continuous variable.
We calculated the annual percent change
with the formula RR–1.

TABLE 1—Data Sources and Codes Identifying Sexual Assault Cases: Ontario, Canada,
2002–2016 (n =52780)

Data Sources and Codes Total No. (%) Females, No. (%) Males, No. (%)

Discharge Abstract Database (DAD; n = 2362; 4.4% of cases)

T74.2: sexual abuse 274 (0.5) 254 (0.6) 20 (0.3)

Y05: sexual assault by bodily force 400 (0.8) 368 (0.8) 32 (0.5)

Z04.4: examination and observation following alleged

rape and seduction

119 (0.2) . . . . . .

Z04.5: examination and observation following alleged

adult sexual and physical abuse

102 (0.2) 90 (0.2) 12 (0.2)

Z04.51: examination and observation following alleged

child sexual and physical abuse

379 (0.7) 190 (0.4) 189 (2.7)

Z61.4: problems related to alleged sexual abuse of child

by person within primary support group

700 (1.3) 615 (1.3) 85 (1.2)

Z61.5: problems related to alleged sexual abuse of

child by person outside primary support group

550 (1.0) 465 (1.0) 85 (1.2)

Suspected ICD-10 codes for childhood sexual assaulta 83 (0.2) 36 (0.1) 47 (0.7)

National Ambulatory Care Reporting System (NACRS; n = 49 727; 94.2% of cases)

T74.2: sexual abuse 7 178 (13.6) 6 850 (15.0) 328 (4.6)

Y05: sexual assault by bodily force 12 276 (23.3) 11 362 (24.9) 914 (12.9)

Z04.4: examination and observation following alleged

rape and seduction

17 510 (33.2) 16 731 (36.6) 779 (11.0)

Z04.5 examination and observation following alleged adult

sexual and physical abuse

9 664 (18.3) 9 006 (19.7) 658 (9.3)

Z04.51: examination and observation following alleged

child sexual and physical abuse

8 693 (16.5) 6 343 (13.9) 2 350 (33.1)

Z61.4: problems related to alleged sexual abuse of child by

person within primary support group

1 427 (2.7) 1 093 (2.4) 334 (4.7)

Z61.5: Problems related to alleged sexual abuse of child by

person outside primary support group

785 (1.5) 569 (1.2) 216 (3.0)

Suspected ICD-10 codes for childhood sexual assaulta 2 454 (4.6) 1 101 (2.4) 1 353 (19.1)

Ontario Health Insurance Plan (OHIP; n = 4542; 8.6% of cases)

K018: sexual assault examination—female 4 129 (7.8) . . . . . .

K021: sexual assault examination—male 413 (0.8) . . . . . .

Data source overlap

DAD only 1 853 (3.5) 1 495 (3.3) 358 (5.0)

DAD and NACRS 450 (0.9) 348 (0.8) 102 (1.4)

DAD and NACRS and OHIP 45 (0.1) . . . . . .

DAD and OHIP 14 (0.0) . . . . . .

NACRS only 45 935 (87.0) 39 718 (86.9) 6 217 (87.6)

NACRS and OHIP 3 297 (6.2) 3 133 (6.9) 164 (2.3)

OHIP only 1 186 (2.2) 934 (2.0) 252 (3.6)

Note. ICD-10 = International Classification of Diseases, Tenth Revision (Geneva, Switzerland: World Health
Organization; 1992). Row percentages do not total 100% as individuals can have multiple codes
and be in multiple databases. Ellipses denote cells suppressed due to small cell sizes < 5.
aList of suspected codes presented in Appendix A (available as a supplement to the online version of this
article at http://www.ajph.org).
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RESULTS
Between 2002 and 2016, there were

52 780 unique cases of sexual assault. Table 1
displays the distribution of code frequencies
per database. The highest volume of cases,
49 727 (94.2%), was captured through
emergency department visits in the NACRS
Ambulatory Care database, 4542 (8.6%)
through OHIP physician billing codes, and
2362 (4.4%) through hospital admissions
(DAD). Only 3806 (7.2%) cases were cap-
tured in more than 1 database. The most
commonly assigned ICD-10 code was Z04.4
(examination and observation following
alleged rape and seduction), which identified
17 510 (33.2%) cases in NACRS and 119
(0.2%) in DAD. The external cause code,
Y05 (sexual assault by bodily force), identified
12 276 (23.3%) cases in NACRS and 400
(0.8%) in DAD. The suspected child sexual
abuse codes identified an additional 2454
(4.6%) cases inNACRSand83 (0.2%) inDAD.

The demographic characteristics of sexual
assault cases are displayed in Table 2. Out of
all the sexual assault cases, the majority of cases
were among female patients (86.6%); however,
7094 (13.4%) cases of sexual assault among
males were identified. The overall median age
was 19 years (IQR=14–29). The highest fre-
quency of sexual assault among females oc-
curred to those aged 15 to 19 years (25.9%), 20
to 24 years (17.7%), and 25 to 29 years (10.2%).
Among males, the highest frequency of sexual
assault occurred to those aged 0 to 4 years
(31.8%) and 5 to 9 years (22.7%).Of note, there
were 896 cases of elder sexual assault among
patients aged 60 years and older.

The majority of identified cases, 48 238
(91.94%), presented to hospital emergency
departments while 4542 (8.6%) sought care
from outpatient clinics. There were 1458
revictimization cases, with some being
revictimizedmore than 6 times in a fiscal year.
We observed a gradient effect by income
quintile, with the highest frequency of
sexual assault cases seen in the lowest-income
quintile (33.4%) and the fewest in the
highest-income quintile (13.1%).

Table 3 displays the age- and sex-stratified
standardized rates per 100 000 population.
The total annual rate was 27.38 per 100 000,
with 46.23 among females and 7.55 among
males. Among females, the highest rates were
in those aged 15 to 19 years (187.78 per

TABLE 2—Demographic and Descriptive Characteristics of Sexual Assault Cases: Ontario,
Canada, 2002–2016

Variables

Total (n = 52 780),
Median (IQR)
or No. (%)

Female (n = 45 686),
Median (IQR) or

No. (%)

Male (n = 7094),
Median (IQR) or

No. (%)

Age at time of

sexual assault, y

19 (14–29) 20 (15–29) 8 (3–24)

0–4 6 122 (11.6) 3 863 (8.5) 2 259 (31.8)

5–9 4 127 (7.8) 2 518 (5.5) 1 609 (22.7)

10–14 3 889 (7.4) 3 422 (7.5) 467 (6.6)

15–19 12 379 (23.5) 11 829 (25.9) 550 (7.8)

20–24 8 570 (16.2) 8 069 (17.7) 501 (7.1)

25–29 5 036 (9.5) 4 641 (10.2) 395 (5.6)

30–34 3 501 (6.6) 3 233 (7.1) 268 (3.8)

35–39 2 686 (5.1) 2 448 (5.4) 238 (3.4)

40–44 2 332 (4.4) 2 098 (4.6) 234 (3.3)

45–49 1 727 (3.3) 1 530 (3.3) 197 (2.8)

50–54 990 (1.9) 885 (1.9) 105 (1.5)

55–59 525 (1.0) 454 (1.0) 71 (1.0)

60–64 272 (0.5) 217 (0.5) 55 (0.8)

65–69 158 (0.3) 128 (0.3) 30 (0.4)

‡ 70 466 (0.9) 351 (0.8) 115 (1.6)

Year 3 449 (3 329–3 734) 3 017 (2 872–3 257) 478 (417–512)

2002 3 347 (6.3) 2 787 (6.1) 560 (7.9)

2003 3 311 (6.3) 2 787 (6.1) 524 (7.4)

2004 3 355 (6.4) 2 872 (6.3) 483 (6.8)

2005 3 529 (6.7) 3 041 (6.7) 488 (6.9)

2006 3 229 (6.1) 2 850 (6.2) 379 (5.3)

2007 3 329 (6.3) 2 936 (6.4) 393 (5.5)

2008 3 449 (6.5) 2 997 (6.6) 452 (6.4)

2009 3 294 (6.2) 2 877 (6.3) 417 (5.9)

2010 3 420 (6.5) 3 017 (6.6) 403 (5.7)

2011 3 804 (7.2) 3 317 (7.3) 487 (6.9)

2012 3 842 (7.3) 3 272 (7.2) 570 (8.0)

2013 3 615 (6.8) 3 103 (6.8) 512 (7.2)

2014 3 564 (6.8) 3 093 (6.8) 471 (6.6)

2015 3 734 (7.1) 3 257 (7.1) 477 (6.7)

2016 3 958 (7.5) 3 480 (7.6) 478 (6.7)

Month

April 4 111 (7.8) 3 552 (7.8) 559 (7.9)

May 4 612 (8.7) 3 924 (8.6) 688 (9.7)

June 4 741 (9.0) 4 111 (9.0) 630 (8.9)

July 5 058 (9.6) 4 376 (9.6) 682 (9.6)

August 5 074 (9.6) 4 423 (9.7) 651 (9.2)

September 4 643 (8.8) 4 069 (8.9) 574 (8.1)

October 4 474 (8.5) 3 883 (8.5) 591 (8.3)

November 4 247 (8.0) 3 679 (8.1) 568 (8.0)

December 3 760 (7.1) 3 217 (7.0) 543 (7.7)

January 4 048 (7.7) 3 483 (7.6) 565 (8.0)

February 3 712 (7.0) 3 198 (7.0) 514 (7.2)

March 4 300 (8.1) 3 771 (8.3) 529 (7.5)

Continued
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100 000) and 20 to 24 years (127.96 per
100 000). Among males, the highest rates
were among children aged 0 to 4 years (41.76
per 100 000) and 5 to 9 years (29.37 per
100 000). Figure 1 displays the standardized
rates per fiscal year including the total rate
(age- and sex-standardized) and the sex-
disaggregated rates (age-standardized) for
males and females.

From the Poisson regression models in
Table 3, the annual RR for sexual assault
among females overall was 1.00 (95%
CI= 1.00, 1.01) with a 0.31% (95%
CI= 0.10, 0.52) increase per year. Within
the age strata, the annual rate increased among

females aged 15 years and older and decreased
among females aged 14 years and younger.
The annual RR for sexual assault among
males overall was 0.99 (95% CI= 0.99, 1.00)
with –0.97% (95% CI= –1.50, –0.43) de-
crease per year. Within age strata, the annual
rate increased slightly among males aged
15 years and older and decreased slightly
among males aged 14 years and younger.

DISCUSSION
Using a combination of ICD-10 codes and

physician billing codes, we identified more

than 52 000 sexual assault cases seen by the
Ontario health care system between 2002 and
2016, with an annual average of 3519 cases
per year. The overall rate of sexual assault was
27 per 100 000, with the highest rates seen
among females aged 15 to 19 years (187 per
100 000). Although themajority of cases were
among females, we identifiedmore than 7000
(13.4%) cases of male sexual assault with the
highest standardized rates found in the pe-
diatric population younger than 10 years
(29–41 per 100 000). Sexual assault was
documented across all age groups and sexes,
from children to elders, reinforcing the
disturbing pattern of sexual violence across
the life span.

One of the priorities of this analysis was to
broaden the definition of sexual assault to
improve case ascertainment. In the majority
of studies, the most commonly used code to
identify sexual assault is ICD-10 code Y05
(sexual assault by bodily force).13,15,24 This is
an optional external cause code that requires
a health care provider and health coder to
confirm that an assault happened. A recent
study among clinical coders found that many
have reluctance to assign the Y05 code in
the absence of evidence of physical force.24

Within our study population, the Y05 code
captured less than 25% of cases. This code
identified approximately 12 000 cases of
sexual assault, while the combination of the
examination codes (i.e., Z04.4, Z.04.5,
Z04.51: examination and observation fol-
lowing alleged rape and seduction) identified
more than 35 000 cases. Physicians and coders
may be more inclined to document that
an examination was performed rather than
confirm that a sexual assault happened, po-
tentially because of legal implications (e.g.,
legal testimony, reporting requirements).Our
results show that even the most commonly
assigned code (Z04.4) will only capture
approximately a third of cases and the com-
prehensive case definition for sexual assault
considerably improved ascertainment.

The majority (91.4%) of sexual assault
cases were captured through emergency
department visits. Sexual assault cases that
present at hospitals only represent a fraction of
cases, as they either are so severely injured that
they require medical attention or are willing
to overcome barriers and seek hospital care.
Only 8.6% of cases were seen in outpatient
clinics and captured through the physician

TABLE 2—Continued

Variables

Total (n = 52 780),
Median (IQR)
or No. (%)

Female (n = 45 686),
Median (IQR) or

No. (%)

Male (n = 7094),
Median (IQR) or

No. (%)

Weekday

Saturday 8 946 (16.9) 7 966 (17.4) 980 (13.8)

Sunday 8 029 (15.2) 6 963 (15.2) 1 066 (15.0)

Monday 7 194 (13.6) 6 202 (13.6) 992 (14.0)

Tuesday 6 669 (12.6) 5 670 (12.4) 999 (14.1)

Wednesday 6 730 (12.8) 5 717 (12.5) 1 013 (14.3)

Thursday 7 229 (13.7) 6 141 (13.4) 1 088 (15.3)

Friday 7 983 (15.1) 7 027 (15.4) 956 (13.5)

Holiday

No 51 195 (97.0) 44 273 (96.9) 6 922 (97.6)

Yes 1 585 (3.0) 1 413 (3.1) 172 (2.4)

Facility presentation

Outpatient clinic 4 542 (8.6) 4 125 (9.0) 417 (5.9)

Hospital 48 238 (91.4) 41 561 (91.0) 6 677 (94.1)

Revictimization within 1 y

Single sexual assault 51 322 (97.2) 44 328 (97.0) 6 994 (98.6)

Multiple sexual assaults 1 458 (2.8) 1 385 (3.0) 100 (1.4)

Community size (population)

‡ 1 500 000 14 198 (26.9) 12 286 (26.9) 1 912 (27.0)

500 000–1 499 999 7 538 (14.3) 6 525 (14.3) 1 013 (14.3)

100 000–499 999 16 178 (30.7) 14 317 (31.3) 1 861 (26.2)

10 000–99 999 6 394 (12.1) 5 374 (11.8) 1 020 (14.4)

< 10 000 8 256 (15.6) 7 017 (15.4) 1 239 (17.5)

Missing 216 (0.4) 167 (0.4) 49 (0.7)

Neighborhood income quintile

Lowest 17 607 (33.4) 15 354 (33.6) 2 253 (31.8)

Medium–low 11 035 (20.9) 9 474 (20.7) 1 561 (22.0)

Middle 8 736 (16.6) 7 553 (16.5) 1 183 (16.7)

Medium–high 7 703 (14.6) 6 684 (14.6) 1 019 (14.4)

Highest 6 912 (13.1) 5 953 (13.0) 959 (13.5)

Missing 787 (1.5) 668 (1.5) 119 (1.7)

Note. IQR= interquartile range. Sample size was n = 52780.
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billing database (OHIP).25 Although theOHIP
codes are specific to Ontario, it provides in-
formation from a primary care perspective and,
to our knowledge, has not yet been used for
research purposes. With growing awareness
surrounding the common experience of sexual
assault, these additional codes offer physicians an
opportunity to record sexual assault cases out-
side of hospital-based care and potentially
capture less-severe cases.

In this population, the highest rates of
sexual assault occurred among children and
youths. Our analyses included 3 ICD-10
codes specific to child sexual abuse (Z04.51,
Z61.4, Z61.5) and a combination of 16
codes for suspected sexual abuse,22,26 col-
lectively identifying more than 13 000 cases.
Among the male population, we observed
the highest rates among children aged 0 to
4 years (41 per 100 000) and 5 to 9 years
(29 per 100 000). The literature surround-
ing child maltreatment has been one of the
most inclusive sources of sex-disaggregated
information for sexual abuse.18,19,27–30

A similar study of children younger than
18 years in Hong Kong found that the annual

incidence of child sexual abuse was 15 per
100 000 (26 among females, 4 among males),
substantially lower than the rates identified in
this study. The higher rates of reported child
sexual abuse in this study could be attributed
to the broader case definition or the strict
child protection protocols and relatively low
room for interpretation when a child presents
for sexual assault. When dealing with cases of
child abuse, studies have found that physicians
were more likely to report child sexual abuse
than to report physical abuse or neglect.31

Despite this, a recent meta-analysis of 45
studies reported that more than a third of
children who have been sexually assaulted
do not disclose their experience during
interviews, and underreporting still remains
an issue.32

Figure 1 shows the standardized rates for
each year from 2002 to 2016, indicating some
increases over time particularly in the female
population. When we investigated each sex and
age combination, we found relatively stable
sexual assault RRs over the 15-year time period,
ranging from 0.95 to 1.09 (Table 3). Of interest,
in the pediatric population (aged 0–14 years),

we observed small annual decreasing rates in
both male and female strata while, in almost
all other age groups, the annual rates were in-
creasing. Rate changes are a combination of the
number of sexual assault cases occurring in the
general population and the number presenting
for health care. Although these differences are
small, it is an interesting pattern that should
continue to be monitored.

Of importance, this study took place
between 2002 and 2016, stopping just shy of
the global #MeToo social movement that
went viral in October 2017. New empirical
research has identified an increase in police
reporting, Internet searches, and new
workplace regulations on sexual assault and
harassment after #MeToo.33–35 It is possible
that this pattern may also be present in health
care administrative data and important for
future research.

Limitations
Many studies that use administrative data

are prone to measurement bias. A limitation
of this study is the absence of a validation

TABLE 3—Age- and Sex-Stratified Standardized Rates of Sexual Assault and Poisson Regression Models: Ontario, Canada, 2002–2016

Standardized Rates per 100 000a Females Males

Age, Years Females Males Total RRb (95% CI) Annual % Change (95% CI) RRb (95% CI) Annual % Change (95% CI)

0–4 74.94 41.76 57.95 0.98 (0.97, 0.98) –2.40 (–3.11, –1.68) 0.98 (0.97, 0.99) –1.79 (–2.73, –0.85)

5–9 48.31 29.37 38.60 0.99 (0.98, 1.00) –1.28 (–2.16, –0.39) 0.95 (0.94, 0.97) –4.52 (–5.60, –3.43)

10–14 61.31 7.95 33.95 0.97 (0.97, 0.98) –2.57 (–3.33, –1.80) 0.98 (0.96, 1.00) –2.12 (–4.17, –0.03)

15–19 187.78 8.26 95.56 1.01 (1.00, 1.01) 0.79 (0.37, 1.22) 1.01 (0.99, 1.02) 1.01 (–0.95, 3.01)

20–24 127.96 7.72 66.99 1.02 (1.01, 1.03) 1.99 (1.47, 2.51) 1.05 (1.03, 1.07) 5.09 (2.93, 7.30)

25–29 74.54 6.58 41.19 1.02 (1.01, 1.03) 1.83 (1.15, 2.51) 1.04 (1.02, 1.06) 3.92 (1.54, 6.34)

30–34 51.68 4.66 29.16 1.03 (1.03, 1.04) 3.39 (2.56, 4.21) 1.02 (0.99, 1.05) 1.81 (–0.94, 4.64)

35–39 37.22 3.91 21.21 1.02 (1.01, 1.03) 1.86 (0.94, 2.80) 1.04 (1.01, 1.07) 3.59 (0.60, 6.66)

40–44 29.37 3.48 16.82 1.02 (1.01, 1.03) 1.92 (0.91, 2.94) 1.05 (1.02, 1.08) 4.93 (1.83, 8.12)

45–49 18.95 2.54 10.90 1.03 (1.01, 1.04) 2.66 (1.45, 3.89) 1.09 (1.05, 1.13) 8.86 (5.18, 12.67)

50–54 11.49 1.42 6.56 1.06 (1.04, 1.08) 5.97 (4.30, 7.67) 1.06 (1.01, 1.11) 5.65 (0.89, 10.64)

55–59 6.79 1.13 4.05 1.04 (1.02, 1.07) 4.35 (2.08, 6.66) 1.04 (0.98, 1.10) 3.99 (–1.60, 9.89)

60–64 3.66 0.99 2.37 1.04 (1.00, 1.07) 3.73 (0.45, 7.12) 1.02 (0.95, 1.09) 2.03 (–4.62, 9.14)

65–69 2.92 0.74 1.87 1.01 (0.97, 1.05) 0.83 (–3.14, 4.95) 0.97 (0.87, 1.09) –3.02 (–13.34, 8.53)

‡ 70 3.11 1.36 2.36 1.02 (1.00, 1.05) 2.48 (0.01, 5.01) 1.06 (1.02, 1.11) 6.29 (1.71, 11.08)

Total 46.23 7.55 27.38 1.00 (1.00, 1.01) 0.31 (0.10, 0.52) 0.99 (0.99, 1.00) –0.97 (–1.50, –0.43)

Note. CI = confidence interval; RR = rate ratio.
aWith 2011 Census population data.
bInterpretation: rate change for each additional year.
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study to assess the accuracy and reliability of the
broad case definition against a reference
standard of confirmed sexual assault cases. The
case definition was built to overcome the
general pattern of underreporting of sexual
assault; however, we do not have infor-
mation on the degree or direction of
misclassification. In our study, we used
census population rates (per 100 000) for
standardization, which limits comparison
with many sexual assault studies that
use hospitalizations (per 1000) as the de-
nominator.20,28 Census population standard-
ized rates have broad population and public
health application; however, hospitalization
standardized rates are useful to hospital ad-
ministrators and emergency department staff.

The main source of selection bias in this
study was the use of data primarily from
ambulatory care settings, representing the
most severe hospital-based cases of sexual
assault. These estimates should be considered
hospital-based rates and not representative of
the volume of sexual violence in the general
population. In addition, not all hospitals and
emergency departments have specialized
clinics for sexual assault cases, which may
result in a higher volume of cases from

hospitals with specialized services. Although
there are ICD codes available to collect
information on the perpetrator (e.g., inti-
mate partner, spouse, family member), at this
time, we chose to create a case definition
restricted to diagnostic and procedural codes.
We additionally do not have information
on race, ethnicity, or gender diversity,
including information on trans and nonbi-
nary individuals, all factors known to influ-
ence risk.

Public Health Implications
Sexual assault is often a stigmatizing ex-

perience that has historically been under-
reported and underestimated. Accurate
documentation of the burden of sexual assault
is a prerequisite for better allocation of health
resources and services for survivors. Results
from this study highlight a high annual fre-
quency of sexual assault, across all age cate-
gories and sexes, with rates increasing from
adolescence onward. The results from this
study suggest that health care administrative
databases are a useful source of routinely
collected information to investigate the epi-
demiology of sexual assault in the population

over time. Broadening the case definition of
sexual assault by including several ICD-10
codes, including procedural and examination
codes, is a useful strategy to identify cases in
which theremay be ambiguity or hesitation to
apply the singular diagnostic code (e.g., Y05:
sexual assault by bodily force).24Ultimately, if
there is a source of routinely collected in-
formation on the temporal patterns of sexual
assault, it will provide the infrastructure to
evaluate sexual assault treatment, prevention,
and care programming. With more people
than ever coming forward and disclosing
experiences of sexual violence, it is a public
health imperative to have a strong system in
place to document and monitor the preva-
lence and patterns of sexual assault in the
population.
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