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Abstract

Background: Most abortions occur due to unintended pregnancy. Unintended pregnancies are linked to poor
health outcomes. Canada receives immigrants from countries with disparate sexual and reproductive health
contexts which may influence abortion rates post-migration. We examined the association between abortion and
region of birth and birth order among Canadian immigrants.

Methods: We conducted a population-based person-years (PY) cohort study in Ontario, Canada using
administrative immigration (1991–2012) and health care data (1991–2013). Associations between induced abortion
and an immigrant’s region of birth were estimated using poisson regression. Rate ratios were adjusted for age,
landing year, education, neighborhood income quintile and refugee status and stratified by birth order within
regions.

Results: Immigrants born in almost all world regions (N = 846,444) were 2–5 times more likely to have an induced
abortion vs. those born in the US/Northern & Western Europe/Australia & New Zealand (0.92 per 100 PY, 95% CI
0.89–0.95). Caribbean (Adjusted Rate Ratio [ARR] = 4.71, 95% CI 4.55–4.87), West/Middle/East African (ARR = 3.38, 95%
CI 3.26–3.50) and South American (ARR = 3.20, 95% CI 3.09–3.32) immigrants were most likely to have an abortion.
Most immigrants were less likely to have an abortion after vs. prior to their 1st birth, except South Asian immigrants
(RR = 1.60, 95% CI 1.54–1.66; RR = 2.23, 95% CI 2.12–2.36 for 2nd and 3rd vs 1st birth, respectively). Secondary
analyses included further stratifying regional models by year, age, education, income quintile and refugee status.

Conclusions: Induced abortion varies considerably by both region of birth and birth order among immigrants in
Ontario.
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Plain English summary
Introduction – Most abortions occur due to unintended
pregnancy. Unintended pregnancies are linked to poor
health outcomes. Immigrants to Canada come from
countries with varying access to sexual and reproductive
health care which may influence abortion rates. We

examined the relationship between abortion and region
of birth and birth order among Canadian immigrants.
Methodology - We conducted a study in Ontario,

Canada using official immigration (1991–2012) and
health care data (1991–2013). The relationship between
abortion with an immigrant’s region of birth and num-
ber of previous children were examined.
Results - Immigrants born in almost all world regions

were 2–5 times more likely to have an induced abortion
vs. those born in the US/Northern & Western Europe/
Australia & New Zealand. Caribbean, West/Middle/East
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African and South American immigrants were most
likely to have an abortion. Most immigrants were less
likely to have an abortion after vs. prior to their 1st
birth, except South Asian immigrants. Secondary ana-
lyses included further stratifying regional models by year,
age, education, income quintile and refugee status.
Conclusion - Rates of induced abortion are consider-

ably different according to both region of birth and birth
order among immigrants in Ontario.

Background
Over half of pregnancies in the United States are
intended (i.e., desired then or sooner) of which 3% end
in abortion [1], while the remaining 45% of pregnancies
are unintended with 42% ending in abortion [2]. In
Canada 61% of women report having at least one unin-
tended pregnancy [3]. Given unintended pregnancies are
linked to a myriad of negative health [4], economic and
social circumstances [5], access to abortion is a critical
component of sexual and reproductive health care. The
path from conception to abortion is complex and can in-
clude consensual or non-consensual sexual activity,
contraceptive non-use, ineffective use or failure, unin-
tended pregnancy, and the decision to terminate [6].
Parts of this path have societal, cultural, religious, [7]
economic, legal or systemic determinants which contrib-
ute to abortion decisions.
Few studies have examined induced abortions among

immigrants, and none could be found in Canada, where
abortions have been publicly funded since 1988 and can
be obtained without restriction (i.e., within gestational
limits, with variation in accessibility by geography [8]).
There are many factors that could influence immigrant
women’s use of abortion services after migration. In the
last 45 years, immigrants to Canada have largely come
from “developing” countries where there are full or par-
tial restrictions on abortion [9]. Contraceptive preva-
lence rates rose in developing countries between 1990
and 2010 but were highly variable (82% in East Asia and
15% in West Africa) [10]. Exposures to these varying
pre-migration sexual and reproductive heath and socio-
cultural contexts may continue to shape understanding
and decisions post-migration [11]. In the Canadian post-
migration context, modern contraceptive prevalence is
relatively high (~ 74% between 1990 and 2010 [10]) and
access to primary health care services is publicly funded;
however immigrants in Ontario are less likely to be en-
rolled in any enhanced primary care model and particu-
larly those which are high quality, continuous and
comprehensive [12] which likely limits access to respon-
sive and flexible sexual and reproductive health care. A
recent Australian systematic review identified numerous
barriers to effective sexual and reproductive health care
among immigrants [13]. Given very different sexual and

reproductive health contexts and experiences prior to
and after arrival, epidemiologic studies are needed to
better understand patterns of induced abortion among
immigrants in Canada.
The purpose of this study is to examine induced abor-

tions to inform efforts to reduce unintended pregnancies
and their negative consequences among Canada’s large
and diverse immigrant population. We used population-
based administrative databases to estimate rates of in-
duced abortion according to world region of birth for all
immigrant females. Since the need for contraception and
family planning varies over the life course and helps to
achieve desired family size which may vary by region of
birth, we also estimated induced abortion rates by birth
order among females who gave birth in Ontario.
In this study, “immigrants” refer to refugee and

non-refugee immigrants who were successful in gain-
ing legal permanent residency status in Canada and
who have access to provincially funded health care
services at arrival (refugees) or within 3 months of ar-
rival (non-refugee immigrants). The setting of this
study is the province of Ontario, the most populous
province in Canada (14 million) with the highest
number and proportion of immigrants, 70% of whom
arrived between 1985 and 2016. Permanent resident
immigrants are generally categorized into three
streams [14] – economic, family and refugee class; 60,
27 and 11% of all immigrants respectively [15].
Briefly, economic immigrants are selected based on
skills and their ability to contribute to Canada’s econ-
omy; family class immigrants are sponsored by adult
family members who are either Canadian citizens or a
permanent residents living in Canada; and refugees
are those who unable or unwilling to return to their
country of origin owing to a well-founded fear of be-
ing persecuted for reasons of race, religion, nationality
or membership in a particular social group.

Methods
Population-based linked administrative databases were
accessed at ICES (formerly known as the Institute for
Clinical Evaluative Sciences) in Toronto, Ontario to con-
duct this retrospective study. ICES is an independent,
non-profit research institute whose legal status under
Ontario’s health information privacy law allows it to
collect and analyze health care and demographic data,
without consent, for health system evaluation and im-
provement. ICES houses data on individuals eligible for
coverage under the Ontario Health Insurance Plan
(OHIP). OHIP provides publicly funded health care
coverage at no cost to those with Canadian citizenship,
permanent resident status and some temporary residents
with work permits.
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Study design and inclusion/exclusion criteria
We took a retrospective longitudinal cohort approach
and enumerated all induced abortions occurring since
migration (i.e., since receiving permanent resident sta-
tus) to Canada, measured per 100 person-years (PY) of
follow-up time. Given our study design, we did not esti-
mate annual abortion rates per 1000 women, as is typic-
ally seen in cross-sectional or repeated cross-sectional
studies. Persons who indicated their sex to be female
were included in the study if they immigrated to Canada
between April 1, 1991 and December 31, 2012, were reg-
istered for OHIP and resided and were alive in Ontario
for at least one year between 1 April 1991 and 31 March
2014 following arrival. For each year a female met the
stated eligibility criteria and was between the ages of
15–44 years, a year of follow up time was assigned and
summed in PY. Induced abortions were enumerated for
females who contributed a PY of follow-up time in the
year abortion(s) occurred. To examine induced abortion
rates prior to a birth, the population included those who
delivered up to three or more consecutive singleton
births in Ontario hospitals between April 1993 and
March 2014. Those who did not have all their births in
Ontario were excluded from birth order analyses, along
with all their children.
This study does not include asylum seekers awaiting a

refugee determination hearing which decides their eligi-
bility for permanent residency. Asylum seekers are eli-
gible for federally funded health care services while they
wait for their hearing (i.e., Interim Federal Health Pro-
gram). This study also does not include migrants: with
temporary (1 year) work permits who fill Canada’s short-
term labour needs and are eligible for provincially
funded health care; with temporary student permits who
may be eligible for student health care plans; who are
undocumented (estimated at ½ million, the majority ini-
tially entered Canada legally but have overstayed their
permits [16]) who have limited or no access to publicly
funded health care.

Data sources
Several population-based administrative databases were
linked to perform this study. These datasets were linked
using unique encoded identifiers and analyzed at ICES.
The Ontario portion of the Immigration, Refugee and

Citizenship Canada Permanent Resident Database
(IRCC-PRD) contains the legal immigration records for
all individuals who obtained permanent residency in
Canada between January 1985 and December 2012 and
intended to reside in Ontario. About 86% of individuals
in the Ontario portion of the IRCC-PRD were linked to
Ontario’s healthcare registry consisting of Ontarians eli-
gible for publicly funded healthcare insurance in Ontario
between April 1, 1990 and March 31, 2014 with a valid

health card number. There were small standardized dif-
ferences (< 0.2) between linked and unlinked individuals
across nearly all sociodemographic variables and regions
of birth indicating that the linked individuals were
largely representative of the original IRCC-PRD [17].
Reporting of induced surgical or pharmacological

abortions in publicly funded clinics is mandatory and
captured in the Canadian Institute for Health Informa-
tion’s (CIHI) Discharge Abstract Database (DAD - hos-
pital acute care visits), Same-Day Surgery and the
National Ambulatory Care Reporting system (NACRS -
emergency department visits). Out-of-hospital abortions
are captured using OHIP billing codes for surgical abor-
tions. The CIHI DAD was also used to identify hospital
births to immigrant females and their birth characteris-
tics including birth order.
The Office of the Registrar General’s Vital Statistics

Death registry (1991–2013), supplemented by mortality
recorded in the healthcare registry and other administra-
tive databases was used to identify any deaths among
immigrants included in the initial population. For the
year in which a death occurred, follow-up time was cal-
culated from January 1 to the date of death that year.

Variables
Induced abortion (henceforth “abortion”) was defined as
any surgical or pharmacologically induced termination
of pregnancy in the absence of a diagnosis of spontan-
eous abortion. Given the single-payer health care system
in Ontario and the use of population-based databases
(rather than self-reported surveys), we report on all in-
duced abortions except a minority conducted in private
clinics. If two abortion procedures were recorded within
40 days of each other for a given woman, they were con-
sidered the same event and first abortion date was used.
CIHI diagnosis codes and OHIP billing codes for in-
duced abortion are described elsewhere [18]. Late in-
duced abortions were any abortions occurring at 15
weeks or more gestation identified using fee code S785.
Late terminations are eligible for publicly funded pay-
ment if gestational age is confirmed by ultrasonography.
In 2017 Mifesgymiso (i.e., Mifespristone) for pharmaco-
logically induced abortion became available free of
charge in Ontario, [19] however no abortions were car-
ried out using this drug during the time period of this
study. Medically indicated abortions (i.e., for health rea-
sons) could not be excluded since Canadians do not
have to provide a reason for abortion. Consequently,
Canadian statistics on abortion reasons could not be
found but 2018 data from Florida (USA) indicates ~ 1%
of all abortions in that state were due to a life endanger-
ing physical condition or serious fetal genetic defect/de-
formity/abnormality. An additional 3% were performed
to protect the physical/emotional/psychological health of
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the mother (not life endangering); while the remain-
der were due to rape/incest (< 0.1%), social/economic
reasons (20%) or no reason provided was provided
(75%) [20].
The exposure of primary interest was region of birth

categorized using country of birth as reported in the
IRCC-PRD and the United Nations geographical classifi-
cation system which categorizes countries into 22 sub-
regions [21]. Sub-region categories were explored for
similarity in induced abortion rates to identify geograph-
ically adjacent sub-regions or sub-regions with similar
levels of “development” for which aggregation would not
mask important heterogeneity. Based on this exploration
some sub-regions were aggregated into larger regions.
We also examined abortion rates by birth order which

was defined as the complete sequence of up to three
consecutive live births from the same mother since there
were few females that had more than three births. At the
time of each pregnancy the alive status of previous sib-
lings was determined using the vital statistics registry
and in-hospital death data. If prior siblings were not
alive by the estimated conception date of the current live
birth, the birth order was reduced for each subsequent
live birth.
Covariates as reported in the IRCC-PRD included:

country of birth, age at arrival (continuous and catego-
rized as 0–14, 15–19, 20–24, 25–29, 30–34, 35–39, 40-
44 years), year of arrival (continuous and categorized as
5-year intervals), education level at arrival (0–9 years,
10–12 years, 13+ years, trade certificate/non-university
diploma, university degree), marital status at arrival (sin-
gle, married/common-law, separated/divorced/widowed),
official language ability at arrival (English and/or French,
neither English or French), refugee status (refugee, non-
refugee immigrants [economic and family class immi-
grants]) and years residing in Ontario (5-year intervals).
Residential neighborhood income quintile (1 = lowest to
5 = highest) for the year after arrival was reported in
Ontario’s healthcare registry and utilized for analysis.
The year after arrival was used to capture residential in-
come quintile for immigrants arriving later in the year.

Analyses
Population counts and proportions were calculated for
year of arrival, age of arrival, education at arrival, income
quintile the year after arrival, marital status at arrival, of-
ficial languages at arrival, refugee status and years resid-
ing in Ontario stratified by region of birth.
For all regression analyses unadjusted and adjusted

rate ratios (RR and ARR, respectively) were estimated
using Poisson regression with the outcome specified as
the count of induced abortions and the offset specified
as the time in years residing in Ontario since arrival for
each female. Crude abortion rates (per 100 PY) and

associated 95% CIs were estimated for females from each
region and each country if the country population was
≥500 females. Unadjusted and adjusted rate ratios were
estimated for region of birth specified as the independ-
ent variable and confounders included year of arrival,
age at arrival, education at arrival, neighborhood income
at arrival and refugee status. Adjusting for year and age
at arrival were related to our hypothesis that pre-
migration exposures may impact induced abortion after
arrival. Specifically, those arriving as adults may be more
likely to adhere to the sexual and reproductive health
norms related to their country of birth at the time they
emigrated. For those arriving younger, sexual and repro-
ductive health norms may be shaped by both the coun-
try of origin (through their parents) as well as by the
Canadian context.
Persons born in the United States/ Northern & West-

ern Europe/Australia & New Zealand were chosen as
the comparator given similar levels of development.
Study subjects with missing outcome and covariate data
were excluded from regression analyses. We did not ad-
just for marital status at arrival since this is likely to be-
come misclassified with increasing length of stay,
particularly for those arriving younger and single. In sec-
ondary analyses, unadjusted and adjusted Poisson regres-
sion was conducted for each world region of birth to
examine the association between abortion and each of
year, age, education, income quintile (at arrival) and
refugee status.
Birth order analyses were restricted to mothers who

had three or more consecutive singleton births in On-
tario between 1993 and 2012. Induced abortion rates
(per 100 births) and 95% CIs were estimated for abor-
tions occurring prior to the 1st birth, between the 1st
and 2nd births (i.e., prior to the 2nd birth) and between
the 2nd and 3rd or higher births (i.e., prior to the third
or higher birth) for each region of birth. RRs and 95% CI
were also estimated comparing each birth order to that
prior to the 1st birth.

Results
See Table 1a and b for detail on sociodemographic and
immigration characteristics by region of birth and sup-
plementary Table S1 for frequencies, proportions and
abortion rates (95% CI) by country of birth. In terms of
year of arrival, over half of immigrants from the Carib-
bean arrived between 1991 and 1999 whereas immi-
grants from South America, West/Middle/East Africa,
North Africa/West Asia, East Asia and South Asia
mostly arrived in later years. About 30% of immigrants
arrived between the ages of 0–19. There was wide vari-
ation in the proportion of immigrants who arrived with
a post secondary education across regions (between 8
and 50% among those born in the Caribbean and
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Central Asia, respectively). The region with the highest
proportion of refugees was from West/Middle/East Af-
rica (45%), followed by Central America (25%) and
North Africa/West Asia (23%). Between 50 and 70% of
immigrants from all regions had resided in Ontario for
less than 10 years by the end of the follow-up period.
There were 846,444 immigrant females born in the 12

world regions who contributed a total of 7,985,664
person-years (PY) to these analyses (an average of 9.4
years of follow-up per female). The highest abortion rate
was among those born in the Caribbean (5.24 per 100
PY, 95% CI 5.51–5.88) and lowest among Southern Afri-
cans (0.77, 95% CI 0.69–0.87) (Fig. 1); while the rate
among those from the United States/Northern &

Western Europe/Australia & New Zealand was 0.92 per
100 PY (95% CI 0.80–0.95) (Ontario rate reported by
Statistics Canada in 2005 was 1.19 per 100 women [22]).
Those born in the Caribbean were 6 times more likely to
have an induced abortion, followed by West/Middle/East
Africans and South Americans who were 4 times more
likely and South Asians who were 3 times more likely.
Those born in South East Asia & Oceania Islands, Cen-
tral Asia, East Asia, Central America and Southern &
Eastern Europe were twice as likely to have an induced
abortion, while those from North Africa/West Asia were
31% more likely to have an induced abortion. In second-
ary analyses (supplementary Fig. S2a-c including a short
interpretation) the association between abortion rates

Fig. 1 Unadjusted (open circles) and adjusted (black circles) induced abortion rate ratios (RR) and 95% confidence intervals (CI) (1991–2014) by
region of birth for immigrant females arriving in Ontario (1991–2012) (N = 846,444). Adjusted for year of arrival, age at arrival, education at arrival,
neighborhood income quintile at arrival and refugee status
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and characteristics at arrival stratified by region of birth
were also examined.
Of the immigrants included in the above described co-

hort, 152,264 had three or more consecutive births in
Ontario (Fig. 2). Those born in West/Middle/East Africa,
South East Asia & Oceania Islands, Southern & Eastern
Europe and United States/Northern & Western Europe/
Australia & NZ were all less likely to have an induced
abortion prior to the 1st birth vs. after the 1st birth,
while only South Asians were more likely to have an
abortion after the 1st birth (prior to both 2nd and 3rd
births). Abortion rates did not differ significantly by
birth order among Central Americans; while among
those from the Caribbean abortion rates remain high
and did not vary as strongly by birth order compared to
other regions. South Americans, North Africans/West
Asians and East Asians were less likely to have an abor-
tion prior to their 2nd birth but more likely or as likely
to have an abortion prior to their 3rd birth. Abortion

counts for Southern Africans and Central Asians were
too small to be reported and abortion rates were not es-
timated. The pattern was mixed for those from the
remaining regions, with some estimates indicating no
difference in abortion rates by birth order.

Discussion
In this large population-based study in Ontario, we
found that immigrant females born in all world regions,
except Southern Africa, were 2–5 times more likely to
have an induced abortion compared to females born in
the United States/Northern & Western Europe/Australia
& New Zealand after adjustment for sociodemographic
and immigration characteristics. Comparing to other
published data [22] immigrants from most regions in
our study had higher abortions rates than the general
Ontario population (1.19 per 100). Ours is one of a
handful of studies examining abortion among immi-
grants residing in high-income countries [23–29].

Fig. 2 Prior induced abortion rate ratios (95% CI) by birth order and region of birth among immigrant females who had up to three consecutive
births in Ontario (1993–2014) (N = 152,264)
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Smaller studies with less diverse populations of immi-
grants from Finland [23] and Norway [29] also found
higher rates of induced abortion among immigrants
compared to non-immigrants. In our study, immigrants
from most world-regions were less likely to have an
abortion after the 1st birth compared to prior to the 1st
birth, with more variability prior to the 3rd birth. A Nor-
wegian study found the opposite, with higher abortion
rates after the 1st child compared to before the 1st child
(not stratified by region of birth) [29].
Given that the majority of abortions result from unin-

tended pregnancies [1], our findings suggest unmet need
for contraception varies considerably by region of birth
among immigrants in Ontario. Multi-country and Can-
adian studies describing contraceptive use potentially
provide insight into reasons for this unmet need. Ac-
cording to a Demographic and Health Survey (DHS)
[30] married women wanting to avoid pregnancy did not
use contraception because: i) of concerns about the
health risks of modern contraceptives, ii) someone close
to them opposed contraception use and iii) of the misper-
ception that infrequent sex, breastfeeding or not resuming
menstruation after birth, protects against pregnancy.
Among never-married women wanting to avoid preg-
nancy, infrequent sex, concerns about contraceptive side-
effects and not being married were cited for not using
contraception. As Mengesha et al. [13] suggests, such pre-
migration knowledge and experiences related to sexual
and reproductive health may persist post-migration. In
fact, a Canadian abortion clinic study [31] is consistent
with the DHS study in that more frequent use of less ef-
fective contraceptives among immigrant (n = 533) com-
pared to non-immigrant (n = 466) women was linked to
health concerns of hormonal contraceptives.
There are two examples that may help to further eluci-

date the connection between pre- and post-migration
sexual and reproductive health contexts. A review of the
factors influencing contraceptive use in Sub-Saharan
Africa [32] (SSA) indicate women experience immense
societal pressure to bear children and have concerns that
modern contraception harms fertility. However once
fertility is proven by bearing children, a woman can
“maintain her husband’s respect and stabilize their rela-
tionship” and adopt a contraceptive method going for-
ward, if the husband approves. These societal
expectations may help explain why females from West/
Middle/East Africa in our study had the 2nd highest
overall abortion rate among all regions and more specif-
ically why the abortion rate was highest prior to the 1st
birth and dropped significantly for subsequent births. In
South Asia early marriage, lower female autonomy and
limited participation in personal health care decisions
have been described [33] which limits access to effective
family planning and contraceptive counseling. These

circumstances carrying over to the post-migration con-
text may help explain why South Asians had the 4th
highest abortion rate of all regions and were the only
group to be more likely to have an abortion after both
their 2nd and 3rd births. A related phenomenon, is that
of sex-selective abortion, an extreme manifestation of
son preference stemming from specific forms of patri-
archy (i.e., patrilocality and patrilineality) [34] which
may help explain higher abortion rates after the 1st birth
in our study. A study led by co-author MLU demon-
strated that son-biased sex ratios, particularly after two
previous daughters, was associated with abortion among
immigrants from India [18] (42% of South Asian immi-
grant females in Ontario – see supplementary Table S1).
The post-migration health care context is also very

likely to impact induced abortion and unmet needs for
contraception among immigrant women. A systematic
review from Australia identified numerous barriers and
facilitators to sexual and reproductive health care affect-
ing immigrant women that are likely relevant to Canada
given similarities in terms of a high proportion of immi-
grants and publicly funded health care. Barriers included
a healthcare system and model of care which were not
culturally responsive, the sensitive and culturally bound
nature of sexual and reproductive health limiting some
women’s ability to freely discuss and accept medical ad-
vice; language and communication; and difficulty navi-
gating the health care system. Facilitators included being
provided with a female health professional, having health
professionals that listened to concerns, answered ques-
tions and explained options [13]. A known barrier in the
Canadian context, is that immigrants residing in Ontario
for as long as 10+ years have lower access to enhanced
primary care models, particularly those which are
patient-centered, comprehensive, coordinated and con-
tinuous [12, 35] which make effective contraception
counseling and ongoing family planning less accessible.
Finally, due to regulatory barriers, access to long-acting
reversible contraceptives (LARCs) specifically all types of
subdermal implants and many types of intrauterine de-
vices (IUDs) are not available in Canada [36, 37]. IUDs
that are available have large upfront costs and require
and appointment with a doctor trained in insertion as
well as time off work for the procedure and to rest. In
addition, non-hormonal IUDs may not be covered by
drug plans [38].

Potential strategies for reducing inequity
Our findings provide information to further target rec-
ommended Canadian immigrant clinical care guidelines
for screening for unmet need and contraceptive counsel-
ing [39]. To improve access, it also may be necessary to
increase the scope of practitioners providing counseling
and contraception (e.g., nurses with a directive).
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Training in the provision of culturally humble [40] care
is likely critical, given the importance of socio-cultural
context for the sexual and reproductive health of immi-
grants [11]. Cultural humility moves beyond cultural
competency, criticized for reinforcing harmful cultural
and racial stereotypes, to encourage clinicians to engage
in a process of self-reflection aiming to build honest and
trusting relationships with patients. For Caribbean and
West/Middle/East African populations who commonly
experience anti-Black racism in the Canadian health care
system [41, 42] which may prevent or delay seeking sex-
ual and reproductive health care, a culturally humble ap-
proach may be particularly important. Improving
availability and access to high-quality, professional inter-
pretation [43, 44] is also important. Overcoming regula-
tory barriers to LARCs [38] and providing a universal
contraception subsidy [36, 37], given the high costs of
contraception and the high proportion of immigrants
with low incomes, may increase opportunities for immi-
grants to access and utilize contraception that best suits
a variety of needs and circumstances. Finally, improving
immigrant’s access to high quality primary care [12] is
critical to establish and enable ongoing contraceptive
counseling and family planning.

Limitations and strengths
To our knowledge, this study includes the largest and
most diverse population of immigrants residing in a high-
income country eligible for publicly funded health care.
We used population-based health care databases to iden-
tify females who underwent induced abortions and there-
fore did not rely on self-reported surveys which suffer
from underreporting. We were unable to examine types of
contraception use among immigrants which could provide
insight into associations with abortion. We could not cap-
ture a small number of abortions provided in private
clinics since they are not subject to the same reporting re-
quirements. We were also unable to exclude a small pro-
portion of abortions which were health related or
medically indicated (< 4%) [20] since there is no require-
ment to provide a reason for abortion. We recognize that
there is considerable heterogeneity within regions exem-
plified by country-level abortion rates within regions (see
Table S1) resulting from differing social, cultural, religious
and systemic determinants of abortion which we were un-
able to disentangle with the data we had. The advantage
of examining abortion rates by these regions is that it fa-
cilitated direct comparison to global health studies of
abortion, contraceptive prevalence and unmet need [10,
30] which allowed us to shed light on the pre-migration
sexual and reproductive health care context. Given that
we used administrative data, we were unable to provide a
direct explanation of why induced abortion rates vary by
region of birth and birth order. However, we looked to

relevant literature from other high-income countries,
Canada and the global health context to provide some
insight. We could not identify migrants with temporary
work permits (typically lasting 1 year) in our databases
even though most are eligible for provincial health care.
We also could not examine induced abortion among a
small number of undocumented migrants (estimated at ~
1/2 million in all of Canada [16]), given that these individ-
uals are not eligible for publicly funded health care.

Conclusion
Our study finds that there were high rates of induced
abortion among immigrants now residing in Ontario
particularly for those from the Caribbean, West/Middle/
East Africa and South America regardless of birth order;
and from South Asia after the 1st birth and from most
other regions prior to the 1st birth. Suggested strategies
to reduce these inequities and unintended pregnancies
will likely benefit immigrant and Canadian-born persons
alike.
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1186/s12978-020-00982-z.

Additional file 1: Table S1. Frequency, proportion and abortion rates
(/100 PY) (95% CI) (1991–2014) by immigrant female’s countries of birth
(1991–2012) (where country counts ≥500 only) and legal status of
abortion in birthplace. Figure S2a. Unadjusted (open circles) and
adjusted (closed circles) induced abortion rate ratios (RR) and 95%
confidence intervals (CI) (1991–2014) for sociodemographic factors
among immigrant females born in the Caribbean, Central America, South
America and West/East/Middle Africa arriving in Ontario (1991–2012).
Models adjusted for year, age, education, neighborhood income quintile
and refugee status (adjusted for variable when not examined as the main
sociodemographic exposure of interest). b: Unadjusted (open circles) and
adjusted (black circles) induced abortion rate ratios (RR) and 95%
confidence intervals (CI) (1991–2014) for sociodemographic factors
among immigrant females born in South Africa, North Africa/West Asia,
Central Asia and East Asia arriving in Ontario (1991–2012) and residing in
Ontario for at least one year. Models adjusted for year, age, education,
neighborhood income quintile and refugee status (adjusted for variable
when not examined as the main sociodemographic exposure of interest).
c: Unadjusted (open circles) and adjusted (black circles) induced abortion
rate ratios (RR) and 95% confidence intervals (CI) (1991–2014) for
sociodemographic factors among immigrant females born in South Asia,
South-East Asia & Oceania Islands, Southern & Eastern Europe and United
States/Northern & Western Europe/Australia & New Zealand arriving in
Ontario (1991–2012) and residing in Ontario for at least one year. Models
adjusted for year, age, education, neighborhood income quintile and
refugee status (adjusted for variable when not examined as the main
sociodemographic exposure of interest).
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