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Postpartum self-inflicted injury, suicide, assault and
homicide in relation to immigrant status in Ontario: a
retrospective population-based cohort study

Simone N. Vigod MD MSc, Serena Arora BA, Marcelo L. Urquia PhD MSc, Cindy-Lee Dennis PhD,
Kinwah Fung MSc, Sophie Grigoriadis MD PhD, Joel G. Ray, MD MSc

Background: Intentional injury, including suicide and assault, is a leading cause of maternal morbidity and mortality. We aimed to
determine whether immigrant and nonimmigrant women differ in their 1-year risk of intentional injury after birth.

Methods: This population-based retrospective cohort study used administrative data from Ontario from 2002 to 2012. Risk of self-
inflicted injury (self-harm or suicide), and injury inflicted by others (assault or homicide), were each analyzed within 1 year after deliv-
ery of a live-born infant for immigrant and nonimmigrant mothers. Relative risks (RRs) were adjusted for maternal age, parity,
income, resource utilization and psychiatric history.

Results: The study included 327 279 immigrant and 942 502 nonimmigrant mothers. Risk of self-inflicted injury was similar among
immigrants and nonimmigrants (adjusted RR 0.91, 95% confidence interval [Cl] 0.78—1.04), with no variation by duration of residence
or refugee status. Immigrants were at lower risk than nonimmigrants for injury inflicted by others (adjusted RR 0.57, 95% CI 0.51-
0.64); that risk was higher among refugees than among nonrefugee immigrants (adjusted RR 1.79, 95% Cl 1.33-2.41), and it was
higher among long-term (adjusted RR 2.27, 95% CI 1.76-2.91) and medium-term (adjusted RR 1.58, 95% CI 1.19-2.11) immigrants
than among recent immigrants. Variability by country of origin was observed for both injury types.

Interpretation: Immigrant mothers have a reported risk for self-inflicted injury after birth similar to that of their Canadian-born coun-
terparts. The extent to which selective underreporting of intentional injury in immigrant women might explain our findings is a key con-
sideration for future research.

ntentional injury, including suicide and assault, is a lead-

ing cause of morbidity and mortality for postpartum

women, with potential for devastating consequences for
women, children and families.! Suicidal thoughts are com-
mon among women after they give birth, affecting as many
as 9% of women,’ and suicide accounts for a high proportion
of maternal deaths globally."** Assault, mainly by intimate
partners, affects up to about 13% of women perinatally’ and
is also responsible for some maternal mortality.*”

Immigrant women contribute one-quarter to one-third of
births in high-income countries,!® but their risk for inten-
tional injury in the postnatal period is unknown. The selec-
tive nature of the immigration process can result in an over-
representation of relatively young, healthy, educated and
economically active people — the so-called “healthy immi-
grant effect.”!"""* However, some immigrant women exhibit
up to 3 times the rate of postpartum depression of their non-
immigrant counterparts, a risk factor for suicidal thoughts
and actions.'*'® Outside the perinatal period, women from
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certain immigrant groups are at higher risk for intimate part-
ner violence and homicide than nonimmigrants.!”!® Given
the large number of births to immigrant women in many
countries, specific knowledge about if, and how, immigration
status is a risk factor for intentional injury in the postpartum
period may be important to the design and delivery of poli-
cies and interventions to prevent this serious outcome.
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We aimed to determine whether immigrant women have a
different risk of intentional injury in the first year after giving
birth than nonimmigrant mothers. Within a large population-
based Canadian sample, we compared the risk for each of self-
inflicted injury (self-harm or suicide) and injury inflicted by
others (assault or homicide) between immigrant and nonim-
migrant women in the 1 year following delivery of a live-born
infant. Risk was also evaluated among immigrants by immi-
gration characteristics of refugee status, duration of residence
and country of origin.

Study design

This retrospective population-based cohort study was com-
pleted in Ontario, Canada’s most populous province, which
has about 13.5 million people. Included were all Ontario
women who had a live birth between Apr. 1, 2002, and Mar.
31, 2012. Outcomes were assessed up to 1 year after the
index birth.

Data sources

Deidentified and linked sociodemographic and health
administrative databases were accessed through ICES in
Toronto, Ontario (www.ices.on.ca). The MOMBABY data
set, derived from the Canadian Institute for Health Informa-
tion Discharge Abstract Database (CIHI-DAD), was used to
identify all in-hospital deliveries (> 98% of all births)'’; a
variable in this data set records parity at the time of each live
birth. The Ontario segment of the Immigration, Refugees
and Citizenship Canada (IRCC) database contains detailed
information for immigrants to the province from 1985
onward, including their refugee status, date of immigration
and country of origin. About 86% of IRCC records are suc-
cessfully linked to ICES data by probabilistic matching.?
The National Ambulatory Care Reporting System (NACRS)
contains diagnostic information for all emergency depart-
ment visits, including for intentional injuries, and the
Ontario Vital Statistics Database records cause of death.
The Registered Persons Database includes information
about sex, age and postal code for all Ontario residents. The
Ontario Health Insurance Plan contains physician billings,
including diagnostic and procedure codes. The Ontario
Mental Health Reporting System contains psychiatric hospi-
tal admission data. These linked data sets contain complete
and reliable data, highly valid for primary diagnoses in acute
health care encounters.’'=

Participants

We considered all Ontario women aged 10-50 years who
had a live-born infant and who had a valid health card num-
ber. Women entered the cohort at each birth, unless a birth
was within 1 year of a previous one. Women were classified
as immigrant or nonimmigrant, on the basis of their inclu-
sion in the Ontario segment of the IRCC data set. For addi-
tional analyses, immigrant women were further classified as
refugee or nonrefugee, by duration of residence in Canada
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at the time of the index birth (> 10 yr, 5-9 yr or < 5 yr), and
by country of origin.

Outcomes

We assessed 2 main study outcomes within 365 days after
the index birth. The first was self-inflicted injury, a compos-
ite that included any form of self-harm or death by suicide.
The second was injury inflicted by others, a composite that
included maternal assault or death. The NACRS data set
was used to identify International Statistical Classification of
Diseases and Related Health Problems, 10th revision (ICD-10),
codes for self-harm with deliberate (X60-X84) and undeter-
mined (Y10-Y19, Y28) intent. The latter codes were
included because they are strongly associated with future
deliberate self-harm.** Injury inflicted by others was identi-
fied using ICD-10 codes (X85-Y09, Y87.1), following the
proposed framework for presenting injury data recom-
mended by the US Centers for Disease Control and Preven-
tion and the Canadian ICD-10-CA coding standards.?*¢
Within the ICD-10-CA framework, external cause of injury
codes (including X and Y codes) are mandatorily required
for use with a code from S00 to T98, so T74 codes that
cover adult abuse or other maltreatment were not extracted
separately.”s A US validation study had 95% agreement
between clinical charts and International Classification of Diseases,
9th Revision (ICD-9), classification with a similar approach.”’
Deaths by suicide were identified in the Ontario Vital Statis-
tics Database; homicides were a death from external injury
where there was also a documented assault in the NACRS
data set.”®

Covariates

Covariates included maternal age, parity and neighbourhood
income level, each at the index birth. In the 2 years before the
index birth, we assessed for maternal psychiatric diagnoses
(i.e., psychotic disorders, mood disorders, substance and alco-
hol use disorders) and maternal medical morbidity, summa-
rized using health care resource utilization bands, where cate-
gories 4 and 5 represent patients with high and very high care
needs as per the Johns Hopkins Adjusted Clinical Groups
Case-Mix System.”’

Statistical analysis

We compared the risk for each of the 2 main study outcomes
between immigrant and nonimmigrant women, using modi-
fied Poisson regression with robust error variance, to account
for potential clustering of more than 1 birth within an individ-
ual woman. Relative risks (RRs) and 95% confidence intervals
(CIs) were generated. Models were adjusted for variables cho-
sen, a priori, to be important potential confounders: maternal
age, parity, residential income quintile, medical morbidity
(defined by resource utilization band quintile) and prior
maternal psychiatric diagnosis.

In analyses restricted to immigrant women, the risk for
the 2 main study outcomes was assessed by refugee versus
nonrefugee status, by duration of residence in Canada at the
time of in the index birth (= 10 yr, 5-9 yr or < 5 yr) and by



country of origin. For maternal country of origin, the top-
20 immigrant countries contributing the most births in
Ontario were chosen, with women from India serving as the
reference group, because they were the most numerous.
Relative risks were adjusted for age, parity and other immi-
gration characteristics.

Because of small sample sizes, modified Poisson regression
models did not always converge. In that situation, Cox pro-
portional hazard models were used, accounting for clustering
and generating hazard ratios (HRs) with 95% Cls. The analy-
sis of the individual elements of the main study outcomes
could not be reported because of the low outcome rates for
injuries that resulted in death.

All analyses were conducted using SAS 9.3 for Unix (SAS
version 9.3, SAS Institute Inc.). Cell sizes less than 6 were not
reportable because of Ontario privacy regulations.

Ethics approval
The study received research ethics board approval from

Sunnybrook Health Sciences Centre in Toronto, Ontario
(no. 2016 0904 337 000).

There were 1269 781 live births among 327 279 immigrants
and 942 502 nonimmigrants in Ontario between Apr. 1,
2002, and Mar. 31, 2012. Among the immigrant women,
41 500 (12.7%) were refugees, and close to half (z = 147 286;
45.0%) had lived in Canada less than 5 years. Immigrant
women were most frequently from India, China, Pakistan
and the Philippines (Appendix 1, available at www.cmajopen.
ca/content/7/2/E227/suppl/DC1). They were similar in age
to nonimmigrants but more likely to be multiparous (56.9%
v. 53.7%) and to reside in a low-income neighbourhood
(34.4% v. 18.6%) (Table 1). Immigrant women had slightly
higher rates of diabetes (2.0% v. 1.7%) and were more likely
to be in the highest resource utilization band for general
medical services. However, they had lower rates of maternal
psychiatric diagnoses in the 2 years before delivery. Clini-
cally, perinatal outcomes appeared not to differ substantively
by immigrant status.

In the 1-year period after the index birth, 4424 births were
affected by intentional injury inflicted either by self or others
— a rate of 3.48 per 1000 births. There were 1411 nonfatal
self-inflicted injury events (1.11 per 1000 births), 3061 nonfa-
tal injuries inflicted by others (2.41 per 1000) and 44 deaths
due to injury following self-inflicted injury or an injury
inflicted by others (0.03 per 1000 births).

In the unadjusted comparison, immigrants had a lower rate
of fatal or nonfatal self-inflicted injury (0.73 per 1000) than
nonimmigrants (1.27 per 1000); the crude RR was 0.58 (95%
CI 0.50-0.67) (Table 2). The relation was attenuated after we
adjusted for other covariates in the multivariable model
(adjusted RR 0.91, 95% CI 0.78-1.04), mainly because of the
higher burden of prepregnancy mental illness in nonimmi-
grant women (Table 2). Immigrants had a lower associated
risk of injury inflicted by others (1.10 per 1000 deliveries)
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than nonimmigrants (2.88 per 1000); the crude RR was 0.38
(95% CI 0.34-0.43) and the adjusted RR was 0.57 (95% CI
0.51 to 0.64) (Table 2).

When we restricted the analysis to immigrant women, the
RRs for self-inflicted injury were similar by duration of resi-
dence in Canada and by refugee status (Figure 1). Self-
inflicted injury was notably less common among immigrant
women from China, Jamaica and the Former Republic of
Yugoslavia, compared with immigrant women from India,
the largest immigrant group by population size (Figure 2A,
Appendix 1).

Risk for injury inflicted by others increased with longer
duration of residence in Canada (Figure 1). For example, the
corresponding rate among immigrant women living in Can-
ada for 10 or more years was 1.67 per 1000 births, compared
with a rate of 0.77 per 1000 among immigrant women living
in Canada for less than 5 years (Figure 1). Refugees (2.07 per
1000) were at a higher risk than nonrefugee immigrants (0.96
per 1000) (Figure 1). Women from Trinidad and Tobago,
Guyana, Jamaica and Somalia were at the highest risk for
injury inflicted by others (Figure 2B, Appendix 1).

Intentional injury to mothers in the first year after pregnancy
was observed for almost 1 in every 250 births in Canada. The
risk for self-inflicted injury was similar among immigrants and
nonimmigrants, after considering differences in preexisting
psychiatric morbidity. Although injury inflicted by others was
less likely to occur among immigrant women, certain sub-
groups were at higher risk than others, with rates closer to
that of Canadian-born women.

The overall rate of self-inflicted injury in this study was
similar to rates reported previously in high-income countries
such as the United States and the United Kingdom but no
previous studies on self-inflicted injury in immigrant women
were identified for comparison.**%3! Since immigrant women
have high rates of postpartum depression, a major risk factor
for suicidality, the reason why the risk for this outcome was
not elevated in immigrant women is unclear.!”*3 The
causes of severe postpartum mental illness (i.e., illness that
might result in suicidality) may be mediated more by biologi-
cal (i.e., genetic sensitivity to rapid hormonal shifts) than
socioenvironmental stressors.** Hence, higher stress related
to immigrant status could increase the risk for mental illness
generally, but not for a severe outcome like self-injury.
Members of our team previously observed a similar phenom-
enon for postpartum psychiatric hospital admission, with
comparable rates between immigrant and nonimmigrant
mothers.* That being said, attention to the issue of self-
injury in immigrant mothers may still require specific atten-
tion, even if these women are not at higher than average
risk. Symptoms of mental illness may present differently in
women from different cultures. For example, women from
some Asian countries may present with somatic symptoms
such as nonspecific pain or discomfort as an initial sign,* so
mental illness might be missed in them.
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birth in Ontario during the study period

Table 1: Baseline characteristics of immigrant and nonimmigrant women who gave

No. (%) of women*

Primiparous

Lowest neighbourhood income quintile

Diabetes mellitus before or in pregnancy
Hypertension before or in pregnancy

Health care resource utilization
bands 4 and 5 (highest)

Mood disorder
Psychotic disorder
Substance or alcohol use disorder

Primary care physician visit for a
psychiatric disorder

Psychiatrist visit
Psychiatric hospital admission
Deliberate self-harm

Preterm birth < 37 wk gestation
Birth weight, mean + SD, g
Cesarean delivery
Neonatal morbidity
Respiratory distress syndrome
Seizure
Sepsis
Intraventricular hemorrhage
Persistent fetal circulation
Congenital/neonatal infection
Neonatal intensive care unit admission

Infant mortality < 365 d of the index birth,
no. (rate)

141 131 (43.1)
112 624 (34.4)

Maternal morbidity within 2 yr before the index birth

6445 (2.0)
6276 (1.9)
233 840 (71.4)

Psychiatric morbidity within 2 yr before the index birth

7372 (2.3)

680 (0.2)

1613 (0.5)
75 978 (23.2)

5518 (1.7)
532 (0.2)
2588 (0.8)

Obstetrical and perinatal indicators at the index birth

21594 (6.6)
3282 + 557
92 094 (28.1)

3724 (1.1)
949 (0.3)
4144 (1.3)
1745 (0.5)
893 (0.3)
1219 (0.4)
45 976 (14.0)

1227 (3.8 per 1000)

Immigrants Nonimmigrants
Characteristic n =327 279 n =942 502
Demographic
Age, mean = SD, yr 30.5+5.2 29.7+5.6

435 940 (46.3)
175 588 (18.6)

16 057 (1.7)
26 657 (2.8)
638 345 (67.7)

46 849 (5.0)
2929 (0.3)
24 966 (2.6)
271 515 (28.8)

34 413 (3.7)
4358 (0.5)
20 396 (2.2)

68 637 (7.3)
3410 + 584
258 841 (27.5)

14 216 (1.5)
3583 (0.4)
14094 (1.5)
5490 (0.6)
3172 (0.3)
1219 (0.4)

121 434 (12.9)

3276 (3.5 per 1000)

Note: SD = standard deviation.
*Unless specified otherwise.

Our results for injury inflicted by others are consistent
with those of a Canadian survey in which rates of self-
reported intimate partner violence were about 50% lower in
immigrant mothers.”” Given that we observed increasing risk
by duration of residence, our findings could be partly
explained by a healthy immigrant effect in which people
exhibit greater health at their arrival and then take on nega-
tive health attributes of their host country over time, partly in
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response to the stress of acculturation and norms of the new
country.'? Alternatively, the observed lower rate of intentional
injury inflicted by others may have been a result of selective
underidentification. Especially for those newest to the coun-
try, issues such as social stigma, language fluency, fear of
deportation or reprisal, or the presence of a male relative at a
health visit might discourage a woman who recently immi-
grated from disclosing that a specific injury was intentional %3
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Table 2: Risk of self-inflicted injury (self-harm or suicide) and injury inflicted by others (assault or homicide),
comparing 327 279 immigrant women and 942 502 nonimmigrant women who gave birth in Ontario during the
study period
Self-inflicted injury Injury inflicted by others
No. with the No. with the
outcome outcome
(rate per Crude RR  Adjusted RR* (rate per Crude RR Adjusted RR*
Variable 1000 births) (95% Cl) (95% Cl) 1000 births) (95% Cl) (95% Cl)
Nonimmigrant status 1199 (1.27) 1.00 1.00 2710 (2.88) 1.00 1.00
(reference) (reference) (reference) (reference)
Immigrant status 240 (0.73) 0.58 0.91 360 (1.10) 0.38 0.57
(0.50-0.67) (0.78-1.04) (0.34-0.43) (0.51-0.64)
Maternal age, yr 0.86 0.81
(0.85-0.87) (0.80-0.81)
No. of previous births 144 1.64
(1.39-1.51) (1.59-1.68)
Maternal income quintile
1, 2 or 3 (lower) 1.00 1.00
(reference) (reference)
4 or 5 (higher) 0.86 0.61
(0.76—0.98) (0.56-0.68)
Resource utilization band
1, 2 or 3 (lower) 1.00 1.00
(reference) (reference)
4 or 5 (higher) 0.88 1.04
(0.79-0.98) (0.96-1.12)
Prior maternal psychiatric diagnosis
No 1.00 1.00
(reference) (reference)
Yes 7.01 3.55
(6.25—-7.86) (3.26-3.86)
Note: Cl = confidence interval, RR = relative risk.
*Adjusted for maternal age, parity, income quintile, resource utilization band and prior maternal psychiatric diagnosis.

Health care providers with minimal knowledge of a woman’s
cultural norms may underidentify intentional injury in some
cases.®

Interestingly, our finding that immigrant mothers were at
lower risk for injury inflicted by others is not consistent with
prior European data that showed a higher homicide rate
among female migrants.!”'®# These prior studies were not
restricted to events arising in the postpartum period, nor did
they include data on nonfatal assaults. Thus, the extent to
which our findings reflect a Canadian phenomenon or are
generalizable to other countries is unclear. In our study,
higher rates of assault — approaching those among nonim-
migrant women — were observed among some immigrant
groups, namely refugees and women from certain countries
of origin. This is consistent with studies that observed a
higher risk of sexual assault among mothers who are refu-
gees and asylum seekers than among nonrefugee immigrant
mothers.* World regions with high rates of perinatal inti-
mate partner violence do include areas of Africa and the
Caribbean where the higher rates of immigrant assault were

observed.”# The extent to which our findings are general-
izable to other countries or jurisdictions may depend to
some extent on differences in immigrant characteristics in
those regions.

Limitations

Limitations inherent to the use of these administrative data
sets include the inability to measure key covariates such as
marital status or paternal history that could help explain the
findings. Further, administrative data can only capture those
injuries severe enough to warrant declaration, such as an
emergency department encounter. For self-inflicted injury,
there is no mechanism to distinguish between injuries where
a woman intended to die versus self-harm, such as for self-
regulation or a plea for help. Immigrant women, and partic-
ularly newer immigrant women, may be less comfortable
presenting to an emergency department, especially when
their injuries are not life threatening, for reasons similar to
those discussed above, which could lead to selective under-
disclosure. This could result in selective undercounting of
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Adjusted RR (95% Cl)

Figure 1: Risk of self-inflicted injury (self-harm or suicide) and injury inflicted by others (assault or homicide), by duration of residence and by
refugee status, restricted to immigrants to Canada. Note: Relative risks (RRs) are adjusted for maternal age and parity. Cl = confidence interval.

intentional injury in some immigrant groups. Finally, the
results should be interpreted with the following additional
limitations in mind. Data on immigration status were
unavailable before 1985, so women who had immigrated to
Canada before that time (i.e. 17 yr before the first birth in
the cohort) would have been classified into the nonimmi-
grant group. Women who gave birth again within 1 year of
the index birth were not included in the sample so the
results cannot be generalized to them. We might have
underestimated the prevalence of preexisting mental illness
in recent immigrant women for whom data on history
before immigration to Canada were unavailable. Also, the
small number of outcomes limits the precision of the
estimates.
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Conclusion

This study expands knowledge about risk factors for postpar-
tum self-inflicted injury and injury perpetrated by others.
Immigrant and nonimmigrant women appear to be at similar
risk for intentional self-injury. Symptoms of mental illness
may present differently in women from different cultures.
Awareness of cultural differences can help health care provid-
ers to rapidly identify emerging mental illness and ensure
women are screened for any ensuing suicidality. Although the
lower rates of reported assault among immigrant women are
somewhat reassuring, a key avenue for future research is to
determine whether intentional injury is underidentified in
this population. In the meantime, the observed vulnerability
of refugee women and immigrants from specific countries
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Figure 2: Risks of (A) self-inflicted injury (self-harm or suicide) and (B) injury inflicted by others (assault or homicide) among immigrant women,

comparing those from 19 different countries to women from India. Note: Hazard ratios (HRs) are adjusted for maternal age, parity, duration of

residence and refugee status. Cl

confidence interval.
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supports the rationale to enhance the cultural competence
and awareness of health care providers who care for women
during pregnancy and in the months thereafter.
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