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Abstract

Background: Canada has 2 main
streams of resettlement: government-
assisted refugees and privately spon-
sored refugees, whereby citizens can
privately sponsor refugees and provide
resettlement services, including health
care navigation. Our objective was to
compare receipt of adequate prenatal
care among privately sponsored and
government-assisted refugees.

Methods: This population-based study
used linked health administrative and
demographic databases. We included all
resettled refugees classified as female
who landed in Ontario, Canada, between

April 2002 and May 2017, and who had a
live birth or stillbirth conceived at least
365 days after their landing date. Our pri-
mary outcome — adequacy of prenatal
care — was a composite that comprised
receipt of a first-trimester prenatal visit,
the number of prenatal care visits rec-
ommended by the Society of Obstetri-
cians and Gynaecologists of Canada and
a prenatal fetal anatomy ultrasound. We
accounted for potential confounding
with inverse probability of treatment
weighting, using a propensity score.

Results: We included 2775 government-
assisted and 2374 privately sponsored

refugees. Compared with privately
sponsored refugees (62.3% v. 69.3%),
government-assisted refugees received
adequate prenatal care less often, with
a weighted relative risk of 0.93 (95%
confidence interval 0.88-0.95).

Interpretation: Among refugees reset-
tled to Canada, a government-assisted
resettlement model was associated
with receiving less adequate prenatal
care than a private sponsorship model.
Government-assisted refugees may
benefit from additional support in navi-
gating health care beyond the first year
after arrival.

There are currently about 32.5 million refugees in the world,
according to the United Nations High Commissioner for Refu-
gees,! and the gap between refugees and available resettlement
places is widening.? In 2020, the United Nations requested that
countries increase private sponsorship pathways.® A dozen coun-
tries are exploring private sponsorship,® and Canada’s private
sponsorship pathway has been used as a model for other
countries.*

Canada has 2 main streams of resettlement: government-
assisted and privately sponsored refugees. Government-assisted
refugees are selected by United Nations High Commissioner for
Refugees based on higher protection needs and, as a result, have
more language, education and health needs.® In the first year,
government-assisted refugees are connected to health care

services by government-selected and -funded organizations, but
privately sponsored refugees rely on a small group of individuals
or established community organizations without formal training
in navigating health care.’ Privately sponsored refugees are often
sponsored by family members, but those in a private settlement
pathway established in 2013, the Blended Visa Office-Referred
program, are resettled by nonfamily volunteers.®

Adequate health care is critical to successful integration for
refugees, and is particularly important for refugees who are
pregnant and at higher risk of adverse outcomes.” Both refu-
gees in the government-assisted and privately sponsored
(including those in the Blended Visa Office-Referred pathway)
categories are immediately eligible for provincial health care
insurance. Specific health considerations for refugees include
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premigration exposures and barriers to accessing health ser-
vices in the country of resettlement.®

Late access and inadequate prenatal care are associated with
poor maternal and infant outcomes.*® After adjusting for risk
factors, Canadian studies have found maternal and neonatal out-
comes to be poorer among refugees than among other immi-
grants and long-term residents.!1*?

Our objective was to determine whether refugee sponsorship
models in Canada are associated with receipt of adequate pre-
natal care services, comparing the experience of government-
assisted and privately sponsored refugees. Because government-
assisted refugees have access to health services facilitated by
government services, we hypothesized that, after adjusting for
confounding, they would be more likely than privately sponsored
refugees to receive adequate prenatal care. To provide context
for the findings, we include a comparison with nonrefugee immi-
grant and long-term resident populations.

Methods

Study design and setting

We conducted a population-based cohort study among reset-
tled refugees in Ontario from 2002 to 2017. We used administra-
tive health care databases for all individuals eligible for
government-funded health insurance?® at ICES, a not-for-profit
research institute (https://www.ices.on.ca/About-ICES). Ontario
is Canada’s most populous province (population around 14 mil-
lion) and receives about half of Canada’s refugees, of whom
more than 98% settle in urban areas.* Appendix 1, Supplemen-
tal Table 1 (available at www.cmaj.ca/lookup/doi/10.1503/
cmaj.221207/tab-related-content) outlines selection criteria
used to categorize refugees and the support they receive in Can-
ada. We followed Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE) and Reporting of Studies
Conducted Using Observational Routinely Collected Data
(RECORD) reporting guidelines for observational studies using
routinely collected data.'>!¢

Data sources

Data were available from Apr. 1, 2002, to Mar. 31, 2020. All data
sets were linked using unique encoded identifiers and analyzed
at ICES. Appendix 1, Supplemental Table 2 describes the valid-
ated databases we used.'?° We identified government-assisted
and privately sponsored refugees using the immigration cat-
egory in the Immigration, Refugees and Citizenship Canada
(IRCC) database. Deterministic and probabilistic linkage of fed-
eral immigration data to the Ontario Registered Persons Data-
base identifies 86.4% of all permanent residents and a higher
percentage of refugees.?!

Study population

We identified female resettled refugees who had arrived in
Ontario between Apr. 1, 2002, and May 31, 2017, and who had
conceived a pregnancy more than 365 days after the date they
arrived, which resulted in a live or stillbirth. The last date of data
collection was Mar. 31, 2020.

We restricted our study to include females with pregnancies
after 1 year of resettlement, to capture morbidity and primary
care affiliation from health care service use. For people with
more than 1 birth, we included only the first birth. We excluded
females younger than 13 years or older than 49 years, as well as
those with pregnancies conceived by assisted reproductive
therapy, as they typically receive extra prenatal care. We
excluded recipients of midwifery care because the Ontario health
plan billing data do not capture midwifery prenatal visits. We
included only individuals residing in an urban area, as they rep-
resent more than 98% of resettled refugees in Ontario, and
access to rural prenatal care may differ from urban access.**

To provide study context, we created 2 secondary cohorts
comprising urban nonrefugee immigrants and, separately, urban
long-term residents of Ontario. We included nonrefugee immi-
grants who arrived in Ontario between Apr. 1, 2002, and May 31,
2017, and long-term residents who conceived their first birth in
Ontario between Apr. 1, 2003, and May 31, 2019. See Appendix 1,
Supplemental Table 3 for cohort definitions and additional inclu-
sion and exclusion criteria.

Immigration categories

Our exposure was the refugee model (government-assisted or
privately sponsored refugee). Because people in the Blended
Visa Office-Referred programs receive private sponsorship and
comprise a small minority (1%-2%) of resettled refugees to Can-
ada, we assigned them to the privately sponsored refugee cat-
egory (Appendix 1, Supplemental Table 1).6

Outcomes

Our primary study outcome was receipt of adequate prenatal
care according to international and Canadian guidelines.?2? |t
was a composite of all 3 of the following: initiation of prenatal
care by 13 weeks’ gestation; receipt of a minimum number of
prenatal care visits, as recommended by the Society of Obstetri-
cians and Gynaecologists of Canada (SOGC);? and receipt of a
prenatal fetal anatomy ultrasound between 16 and 21 weeks’
gestation. We also analyzed each component separately as a
secondary outcome.

Although our composite outcome has not been validated,
this outcome reflects local practice guidelines and incorpor-
ates a measure of quality through inclusion of ultrasound
screening. Like other indices in the literature,27 it is predi-
cated on the undisputed benefit of early initiation of prenatal
care.?2% We use the SOGC minimum requirements of prenatal
visits (Appendix 1, Supplemental Table 4) to capture ade-
quacy.?? We used the total number of visits, regardless of the
trimester in which care was initiated. The sonographic screen-
ing recommended by the SOGC has been shown to reduce
adverse pregnancy outcomes.?22:2°

We defined a prenatal care visit as any visit to a family phys-
ician, obstetrician or nurse practitioner where a visit was billed
to the provincial health plan or identified using electronic med-
ical records at a community health centre. Community health
centres deliver primary health care and prioritize immigrant
and refugee populations.®® We used billing codes to identify
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prenatal care visits and receipt of fetal anatomy ultrasound,
according to Ontario Ministry of Health billing code defini-
tions®! and previously published work (Appendix 1, Supple-
mental Table 5).3%%

In addition to the individual components of the primary com-
posite outcome, secondary study outcomes included receipt of
adequate care as determined by the Revised-Graduate Prenatal
Care Utilization Index (R-GINDEX) and the Adequacy of Perinatal
Care Utilization (APNCU) index. The R-GINDEX is based on Amer-
ican College of Obstetricians and Gynecologists’ recommenda-
tions and includes the number of prenatal visits, gestational age
and initiation of first-trimester care.?*?>273* The APNCU index
categorizes adequacy based on initiation of care in the first tri-
mester and a ratio of the number of prenatal care visits to the
number of expected visits (we used minimum SOGC recommen-
dations to calculate the number of expected visits).?22

Covariates

We obtained patient demographics (age, parity, neighbourhood
income quintile) using hospital records for data accuracy, cap-
tured at delivery. Sociodemographic characteristics such as
education and ability to speak English or French (self-reported)
were captured at time of immigration to Canada using immigra-
tion records. The Johns Hopkins ACG System Aggregated Diag-
nosis Groups case-mix adjustment system (version 10) is com-
monly used as a comorbidity index.>®* We used this index to
determine Resource Utilization Bands (health care utilization)
and Aggregated Diagnosis Groups (i.e., presence of any major
morbidity) in the 1 year before conception, as described else-
where.’® We assigned primary care affiliation by billing and
rostering data in the year before conception.'® We assigned pre-
natal care provider based upon visits. Covariates, their def-
initions and their source databases are available in Appendix 1,
Supplemental Table 2.

Statistical analysis
Differences in baseline covariates were assessed using standard-
ized differences (SDs), with a value greater than 0.10 considered
potentially important.3

In assessing the study outcomes between the government-
assisted and privately sponsored refugee groups, confounding is
likely as the distribution of baseline characteristics that affect
the outcome differed between the 2 groups of refugees. Accord-
ingly, we used inverse probability of treatment weighting (IPTW)
using the propensity score to reduce the effects of confounding.3
The propensity score balances the distribution of measured
covariates between the groups. Inverse probability of treatment
weighting uses the propensity score to balance baseline patient
characteristics by weighting each individual by the inverse of the
probability of receiving the actual exposure that was received.
We derived propensity scores using a logistic regression model,
in which a binary variable denoting resettlement category was
regressed on the covariates.

Previous research has shown it is advantageous to include
in the propensity score model those variables that are prog-
nostic for study outcomes.®” Accordingly, we included these

variables that have been hypothesized or are known to be
associated with prenatal care:* maternal age at conception,
parity, time in Canada since immigration, year of delivery,
maternal education level at immigration, maternal ability to
speak English or French at immigration, secondary migration
(arriving from a country other than birth country — a proxy
variable for immigration through refugee camps), neighbour-
hood income quintile, primary care affiliation, Resource Util-
ization Bands and any major Aggregated Diagnosis Groups.
The justification for these variables is outlined in Appendix 1,
Supplemental Table 6.

We calculated individual weights using the propensity score:
1/propensity score for government-assisted and 1/(1 - propen-
sity score) for privately sponsored refugees. We estimated rela-
tive risks (RRs) in the weighted sample using a modified Poisson
regression with a robust variance estimator where confidence
intervals (Cls) were calculated using a bootstrap percentile inter-
val with 2000 bootstrap samples.

We did not include region of origin and prenatal care provider
in the propensity score, as we do not believe that region of origin
(given the diversity of countries and health systems within each
region) would be associated with the outcome, and prenatal care
provider was measured during the period in which outcomes
were ascertained. For comparisons of outcomes among
government-assisted versus privately sponsored refugees, and
the secondary cohorts, we used x? tests with significance set at a
2-sided p value, < 0.05.

We handled missing data (0.2% of the study population)
specific to each variable: we merged missing language ability
and missing education with the category of “none.” Institu-
tional policy required suppression of cell sizes less than 6 to
ensure there was no risk that patients could be re-identified.
Accordingly, we merged suppressed neighbourhood income
with the lowest quintile, as these neighbourhoods are mostly
marginalized.® Subsequently, we used a complete case analy-
sis approach.

We performed all statistical analyses in SAS version 9.4 (SAS
Institute, Cary, NC).

Ethics approval

The use of data in this project was authorized under Section 45 of
Ontario’s Personal Health Information Protection Act, which does
not require review by a research ethics board.

Results

The study included 2775 government-assisted and 2374 privately
sponsored refugees, the latter including 102 people in the
Blended Visa Office-Referred programs (Figure 1 and Table 1).
Before IPTW, privately sponsored refugees were more likely than
government-assisted refugees to have a higher education and
ability to speak English or French, reside in a higher income area,
and be less likely to have a major comorbidity. After IPTW, as
expected, baseline differences between the groups were small
(Table 1), which indicates that the propensity score model was
adequately specified.
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Female resettled refugees who landed in Ontario between
Apr. 1,2002, and Mar. 31, 2017, and who conceived a live

birth or stillbirth at least 365 days after their landing date
n=>5775

Excluded n=626

« Ruralresidence n=34(0.60%)

+ Multiple pregnancy n =94 (1.60%)

« Assisted reproductive therapy n=112 (2.00%)

+ Not eligible for provincial health insurance n =31 (0.50%)
+ Midwife provider n =332 (5.80%)

« Gestational age at birth <20 or>42 wk n=13(0.20%)

«» Maternal age < 13 or > 49 yr at conception n =13 (0.20%)
« Not a resident of Ontario at index date n=13 (0.20%)

« Missing parity n=13(0.20%)

+ Missing secondary migration n=10 (0.17%)

\ 4

Included
n=5149

Government- Privately
assisted sponsored
refugees refugees
n=2775 n=2374

Figure 1: Flowchart of participant inclusions and exclusions.

Primary outcome

The rate of receipt of adequate prenatal care was 62.3% among
government-assisted refugees and 69.3% among privately
sponsored refugees, corresponding to an unweighted RR of 0.90
(95% Cl 0.86-0.93) and a weighted RR of 0.93 (95% CI 0.88-0.95)
(Figure 2).

Secondary outcomes

The individual components of the composite outcome were
lower among government-assisted than privately sponsored
refugees, but neither receipt of a first-trimester visit nor the
number of prenatal care visits was significantly different after
IPTW (Figure 2). Findings were similar for receipt of prenatal
ultrasound.

The mean number of prenatal care visits for government-
assisted refugees was 12.0 (SD 4.3) and 11.4 (SD 4.7) for pri-
vately sponsored refugees (p < 0.01) and the mean number of
ultrasounds was 3.0 (SD 2.0) for government-assisted refu-
gees and 2.8 (SD 1.9) for privately sponsored refugees (p =
0.05). Government-assisted refugees were less likely to
receive adequate care than privately sponsored refugees, as
determined by the R-GINDEX (46.0% v. 50.7%; weighted RR
0.94, 95% CI 0.89-0.99) (Figure 2) and the APNCU index
(Appendix 1, Supplemental Table 8).

Adequate care in nonrefugee immigrants and
long-term residents

Characteristics in the secondary cohorts (557950 long-term
residents and 105099 nonrefugee immigrants) are shown in
Appendix 1, Supplemental Table 7. Compared with long-term
residents, government-assisted refugees were less likely to
have the composite prenatal care outcome (69.0% v. 62.3%; RR
0.90, 95% CI 0.88-0.93) and nonrefugee immigrants were more
likely (69.0% v. 71.6%; RR 1.04, 95% CI 1.03-1.04), with no dif-
ference for privately sponsored refugees (69.0 v. 69.3%; RR 1.01,
95% C1 0.99-1.04) (Table 2).

Using the R-GINDEX, we found that all refugee and non-
refugee immigrant groups were more likely than long-term resi-
dents to receive adequate prenatal care (Table 2); we saw similar
results for the APNCU index (Appendix 1, Supplemental Table 9).

Interpretation

This population-based study in Ontario, Canada, found that
government-assisted refugees were less likely to receive ade-
quate prenatal care services than privately sponsored refu-
gees, after we performed propensity score weighting to reduce
confounding potentially introduced by the immigration selec-
tion process.

E472 CMAJ | April 3,2023 | Volume 195 | Issue 13



Table 1 (part 1 of 2): Characteristics of government-assisted and privately sponsored refugees

Before inverse probability After inverse probability of treatment
of treatment weighting weighting*
No. (%)t of No. (%)t of PercentageTt of Percentaget
government- privately government- of privately
assisted sponsored assisted sponsored
refugees refugees refugees refugees

Characteristic n=2775 n=2374 SD% n=2775 n=2374 Sh¥
Age at conception, yr, mean + SD 28.4+6.3 29.2+4.8 0.13 289+6.2 289+4.8 0.001
Parity, mean + SD 12+1.7 0.8+1.3 0.30 1.0+1.6 1.0+1.3 0.002
Duration of residence in Canada, yr, mean + SD 4.8+3.6 4.8+3.4 0.01 49+34 4.8+3.2 0.01
Year of index delivery

2003-2008 225(8.1) 126 (5.3) 0.11 7.3 7.4 0.005

2009-2014 810 (29.2) 669 (28.2) 0.02 28.7 30.5 0.04

2015-2020 1740 (62.7) 1576 (66.4) 0.08 64.0 62.1 0.04
Education level at landing

None 189 (6.8) 107 (4.5) 0.10 5.6 8,1 0.02

No postsecondary education 763 (27.5) 596 (25.1) 0.05 27.0 27.6 0.02

Postsecondary education below 83(3.0) 150 (6.3) 0.16 4.5 4.5 0.002

Bachelor’s degree

Bachelor’s degree or higher 105 (3.8) 185 (7.8) 0.17 6.0 5.9 0.004

College diploma or trade certificate 33(1.2) 40 (1.7) 0.05 1.4 1.6 0.009

Not applicable 1596 (57.5) 1277 (53.8) 0.07 55.5 55.3 0.003

(age was <25 yr at landing or was missing)
Official language ability§

English or French 766 (27.6) 1009 (42.5) 0.32 34.7 353 0.01

Neither 2001 (72.1) 1351 (56.9) 0.32 65.3 64.7 0.01
Secondary migration9 1648 (59.4) 1522 (64.1) 0.09 63.1 62.9 0.004
Neighbourhood income quintile

1 (lowest) 1840 (66.3) 1280 (53.9) 0.25 60.2 60.3 0.002

2 477 (17.2) 413 (17.4) 0.01 17.2 17.2 0.001

8 228 (8.2) 332 (14.0) 0.18 111 111 0.003

4 153 (5.5) 245 (10.3) 0.18 8.0 7.9 0.004

5 (highest) 75 (2.7) 104 (4.4) 0.09 Bi5 34 0.004
Primary care affiliation**

Community health centre 183 (7.6) 67 (2.8) 0.13 4.7 4.6 0.005

Comprehensive model 1745 (62.9) 1531 (64.5) 0.03 64.4 64.2 0.004

Fee-for-service or no model 741 (26.7) 672 (28.3) 0.04 27.0 27.4 0.008

None 105 (3.8) 104 (4.4) 0.03 38 39 0.003
Resource utilization bandtT

Non-user 247 (8.9) 204 (8.6) 0.01 8.4 8.6 0.01

Healthy user 142 (5.1) 150 (6.3) 0.05 5.6 6.1 0.02

Low morbidity 588 (21.2) 539 (22.7) 0.04 21.6 21.9 0.005

Moderate morbidity 1318 (47.5) 1128 (47.5) 0.00 48.1 47.5 0.01

High morbidity 463 (16.7) 344 (14.5) 0.06 15.9 155 0.01

Very high morbidity 14 (0.5) 7(0.3) 0.04 0.4 0.4 0.009
Any major morbiditytt 755 (27.2) 508 (21.4) 0.14 24.7 24.6 0.003
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Table 1 (part 2 of 2): Characteristics of government-assisted and privately sponsored refugees

Before inverse probability
of treatment weighting

No. (%)t of
government-
assisted
refugees
Characteristic n=2775
Region of origin§$§
Africa and Middle East 1762 (63.5)
Americas 83 (3.0)
Asia and Pacific 813 (29.3)
Europe 86 (3.1)
Stateless 28 (1.0)
Prenatal care provider9|
Family physician 458 (16.5)
Community health centre 18 (0.65)
Obstetrician 896 (32.3)
Obstetrician and community health centre 77 (2.8)
Family physician and obstetrician 1326 (47.8)

Note: SD = standardized difference.

After inverse probability of treatment

weighting*
No. (%)t of Percentaget of Percentaget
privately government- of privately
sponsored assisted sponsored
refugees refugees refugees
n=2374 SD} n=2775 n=2374 SD¥

1557 (65.6) 0.04 = = =

45 (1.9) 0.07 = = =
717(30.2) 0.02 = = =
13 (0.55) 0.19 = = =
43(1.8) 0.06 = - =
271 (11.4) 0.15 = - =
7(0.29) 0.05 = - =
826 (34.8) 0.05 = - =
38 (1.6) 0.08 = = =

1232 (51.9) 0.09 - = -

*Prenatal care provider and world region of origin were not included in the propensity score. All other characteristics in the table were included.

tUnless stated otherwise.
tStandardized differences with a value > 0.10 are considered potentially important.*
§Self-reported for Canada’s official languages of French and English.

Y Secondary migration indicates that country of citizenship was different from person’s country of last permanent residence.
**A Community Health Clinic is a primary health care delivery model that prioritizes immigrant and refugee populations. “Comprehensive” refers to enrolment in any primary care
model. “Fee-for-service” refers to physicians who are not part of primary care models such as solo practice or walk-in clinics. “None” refers to having no primary care visits in the

previous year.

tTResource Utilization Bands are a ranking system of overall morbidity level based upon expected use of the health care system.
$fAny major morbidity is based on the Johns Hopkins ACG System Aggregated Diagnosis Groups case-mix adjustment system. Any major morbidity was characterized as time-limited
major; chronic medical, unstable; psychosocial, unstable; progressive or likely to recur; or a malignancy.

§§Regions of origin were assigned based on country of citizenship.

Y9Prenatal care provider is the physician who provided > 70% of prenatal care visits, or if less, a mix is indicated.

Our findings suggest that private sponsorship plays a role in
facilitating prenatal care use, and that government-assisted refu-
gees may benefit from additional resettlement support related to
health care navigation. A lower proportion of government-assisted
than privately sponsored refugees had a first-trimester visit and
received a fetal anatomy ultrasound; however, after reducing con-
founding, government-assisted refugees had a relative risk similar
to that of privately sponsored refugees for both outcomes.

This attenuation in the weighted results suggests that
government-assisted refugees may have barriers to accessing
prenatal care related to factors included in the propensity score,
such as education and language ability. This finding could help
target services to improve health care access, especially after the
onset of the COVID-19 pandemic.

Although we found a statistically significant difference with
the composite score, none of the individual components were
different between the 2 groups after IPTW. This may be because
our sample size was too small to detect a difference and it may
also indicate that people who receive 1 component of care may
not receive another.

We found effect sizes with the composite outcome that
were close to that of the R-GINDEX. The R-GINDEX is driven
mostly by the number of prenatal visits, and the populations
most likely to have had an adequate number of visits also had
adequate care as measured by the R-GINDEX (Table 2) and
APNCU index (Appendix 1, Supplemental Table 9).

Privately sponsored refugees and nonrefugee immigrants
were more likely to have an adequate number of visits than long-
term residents. The indices do not capture the content of the
visits; however, increased visits related to perceived or higher
medical need or need for counselling may be reasons for more
visits in the privately sponsored refugees and nonrefugee immi-
grant populations. There is limited evidence on the relationship
of the R-GINDEX and APNCU index to outcomes.?’

Evidence suggests that private sponsors remain committed
after 1 year of resettlement and can act as cultural brokers.® A
single-centre study showed privately sponsored refugees were
more likely to complete cervical screening than government-
assisted refugees despite being offered this screening at the
same rate.” This suggests that our findings on ultrasound use
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No. with outcome/no. at risk

(overall rate [%])

Less likely ' More likel
RR (95% Cl) ’ g

Composite prenatal
care outcome

Initiated prenatal care
within the first trimester

Received recommended
number of visits

Received prenatal fetal
anatomy ultrasound

Adequacy of prenatal
care by R-GINDEX

«— i —>
1
|
m 100 (Ref)
1
I
PSR 1644/2374 (69.3) 0.90 (0.86-0.93) —_———— !
1
GAR 1728/2775 (62.3) 0.93 (0.88-0.95) —0 X
1
I
:
* 1.00 (Ref.)
I
PSR 1959/2374 (82.5) 0.94 (0.91-0.96) —— |
I
GAR 2146/2775 (77.3) 0.96 (0.89-1.01) '
1
1
|
.: 1.00 (Ref.)
_ I
PSR 2176/2374 (91.4) 0.96 (0.92-1.03) ° !
1
GAR 2453/2775 (88.2) 0.97 (0.90-1.01) ° ;
1
1
|
-' 1.00 (Ref.)
I
— 1
PSR 2026/2374 (85.3) 0.98 (0.95-1.00) ——
I
I
GAR 2312/2775 (83.3) 0.99 (0.92-1.03) .
1
B |
1
m  1.00 (Ref)
1
_ 1
PSR 1203/2374 (50.7) 0.91 (0.85-0.96) ° X
1
GAR1277/2775 (46.0) 0.94 (0.8-0.99) :
I
- |
0.85 0.90 0.95 1.00 1.05

Relative risk (95% Cl)

Figure 2: Receipt of adequate prenatal care and related outcomes, comparing government-assisted refugees (GAR; circles) with privately sponsored
refugees, the reference category (PSR; squares). The composite prenatal care outcome comprised the receipt of a first-trimester visit, the recom-
mended number of prenatal visits and a prenatal fetal anatomy ultrasound. The black circles reflect the unweighted analysis, and the white circles the
inverse probability treatment-weighted analysis, the latter based on a propensity score that included maternal age, parity, year of delivery, education,
language ability, neighbourhood income quintile, primary care affiliation, resource utilization band and the presence of a major maternal comorbidity.

Note: Cl = confidence interval, Ref. = reference category, R-GINDEX = Revised-Graduated Prenatal Care Utilization Index, RR = relative risk.

may not reflect access to care alone. Our data do not allow us
to identify factors such as differing attitudes toward fetal
screening; this may affect the acceptance of fetal anatomy
ultrasounds.®>*# The same group studied refugees who were
pregnant upon arrival in Canada and showed that government-
assisted refugees received higher rates of first-trimester visits
than privately sponsored refugees.*? These findings likely
reflect higher screening rates in newly arrived government-
assisted refugees by refugee specialists who are aware of their
higher medical needs.

Limitations

We excluded those with pregnancy loss before 20 weeks’ gesta-
tion, estimated at 8%-10% in a Canadian population.** We
excluded them because of the shorter gestation period and the
complexity of factors associated with pregnancy loss.

Midwifery visits are not included in the billing data available
to us, despite midwives being an important source of prenatal
care in Ontario.* Patients with midwifery visits not documented
in the hospital delivery record may have been included, which
may have underestimated the extent of prenatal care; this is
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Table 2: Prevalence of adequate prenatal care, and related outcomes, among government-

assisted refugees, privately sponsored refugees and the secondary cohorts of nonrefugee
immigrants and long-term residents in Ontario*

Prenatal care outcome

Composite prenatal care outcome
Long-term residents of Ontario
Nonrefugee immigrants
Privately sponsored refugees
Government-assisted refugees

First-trimester prenatal care visit
Long-term residents of Ontario
Nonrefugee immigrants
Privately sponsored refugees
Government-assisted refugees

Recommended number of prenatal care visitsT
Long-term residents of Ontario
Nonrefugee immigrants
Privately sponsored refugees
Government-assisted refugees

Had a prenatal anatomy ultrasound
Long-term residents of Ontario
Nonrefugee immigrants
Privately sponsored refugees
Government-assisted refugees

Adequacy of prenatal care by R-GINDEX%
Long-term residents of Ontario
Nonrefugee immigrants
Privately sponsored refugees

Government-assisted refugees

No. with outcome/

no. eligible (%) RR (95% Cl)
384 940/557 950 (69.0) 1.00 (Ref.)
75239/105 099 (71.6) 1.04 (1.03-1.04)
1644/2374 (69.3) 1.01 (0.99-1.04)
1728/2775 (62.3) 0.90 (0.88-0.93)
458 855/557 950 (82.2) 1.00 (Ref.)
88522/105 099 (84.2) 1.02 (1.03-1.02)
1959/2374 (82.5) 1.00 (0.98-1.02)
2146/2775 (77.3) 0.94 (0.92-0.96)
490 079/557 950 (87.8) 1.00 (Ref.)
95 256/105 099 (90.6) 1.03(1.03-1.03)
2176/2374 (91.4) 1.04 (1.03-1.05)
2453/2775 (88.2) 1.00 (0.99-1.02)
495 249/557 950 (88.8) 1.00 (Ref.)
91673/105 099 (87.2) 0.98 (0.99-0.98)
2026/2374 (85.3) 0.96 (0.95-0.98)
2312/2775 (83.3) 0.82 (0.80-0.84)
219 653/557 950 (39.4) 1.00 (Ref.)
49 385/105 099 (46.9) 1.19(1.18-1.19)
1175/2374 (49.5) 1.27 (1.22-1.32)
1230/2775 (44.3) 1.14 (1.09-1.19)

Note: Cl = confidence interval, Ref. = reference category, R-GINDEX = Revised-Graduated Prenatal Care Utilization Index, RR = relative risk.
*The composite prenatal care outcome comprised the receipt of a first-trimester visit, the recommended number of prenatal visits and a

prenatal fetal anatomy ultrasound.

TMinimum number of visits, as recommended by the Society of Obstetricians and Gynaecologists of Canada for low-risk pregnancies.?
1R-GINDEX is based on American College of Obstetricians and Gynecologists’ recommendations for number of visits, and the trimester in
which prenatal care began. Prenatal care is deemed not adequate if initiated after 13 weeks’ gestation.

another reason that some patients may have received 1 compo-
nent of recommended prenatal care but not another. A minor
percentage (n = 88 [0.01%]) of patients had no physician billing
claims and a small percentage (n = 2320 [0.3%]) had no prenatal
visits despite having a hospital delivery, which may reflect
uncaptured prenatal care.

There have been no validation studies of the refugee category
variable in the immigration data. Our primary outcome and iden-
tification of prenatal visits by billing codes is not validated and
may misclassify visits as prenatal care, or under-capture visits
that included prenatal care content with alternative billing
codes; this could affect our estimation of timing of initiation. We
were unable to measure the content or quality of visits.

Conclusion

Among resettled refugees in Canada, those in the government-
assisted pathway were less likely to receive adequate prenatal care
than privately sponsored refugees. Government-assisted refugees
may benefit from longer-term resettlement support related to
health care navigation, even in a health care system that publicly
funds all physician care and hospital admissions.

References

1. Refugee Data Finder. Geneva:United Nations High Commissioner for Refugees;
updated 2022 Oct. 27. Available: https://www.unhcr.org/refugee-statistics/
(accessed 2023 Jan. 26).

E476 CMAJ | April 3,2023 | Volume 195 | Issue 13



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Report of the United Nations High Commissioner for Refugees Part II: Global com-
pact on refugees. General Assembly, Official Records, Seventy-third Session, Sup-
plement no 12. New York: United Nations; 2018. Available: https://www.unhcr.
org/excom/unhcrannual/5ba3a5d44/report-united-nations-high-commissioner
-refugees-part-ii-global-compact.html (accessed 2021 Feb. 24).

Bond J, Kwadrans A. Resettling refugees through community sponsorship: a
revolutionary operational approach built on traditional legal infrastructure.
Canada’s Journal on Refugees 2019;35:87-109.

Kaida L, Hou F, Stick M. The long-term economic integration of resettled refu-
gees in Canada: a comparison of privately sponsored refugees and
government-assisted refugees. J Ethn Migr Stud 2020;46:1687-708.

Hyndman J, Payne W, Jiminez S. The state of private refugee sponsorship in
Canada: trends, issues, and impacts. Toronto: Center for Refugee Studies, York
University; 2016:1-21. Available: https://refugeeresearch.net/wp-content/
uploads/2017/02/hyndman_feb%E2%80%9917.pdf (accessed 2021 Mar. 25).

Evaluation of the resettlement programs (GAR, PSR, BVOR and RAP). Ottawa:
Immigration, Refugees and Citizenship Canada; 2016. Available: https://www.
canada.ca/content/dam/ircc/migration/ircc/english/pdf/pub/resettlement.pdf
(accessed 2019 Sept. 19).

The impact of government-sponsored refugee resettlement: a meta study of
findings from six countries. Geneva: United Nations High Commissioner for
Refugees; 2020:1-61. Available: https://www.unhcr.org/603e5d344 (accessed
2021 Feb. 24).

Feijen-de Jong El, Jansen DE, Baarveld F, et al. Determinants of late and/or
inadequate use of prenatal healthcare in high-income countries: a systematic
review. Eur J Public Health 2012;22:904-13.

Heaman MI, Newburn-Cook CV, Green CG, et al. Inadequate prenatal care and
its association with adverse pregnancy outcomes: a comparison of indices.
BMC Pregnancy Childbirth 2008;8:15.

Heaman M, Bayrampour H, Kingston D, et al. Migrant women’s utilization of
prenatal care: a systematic review. Matern Child Health J 2013;17:816-36.

Khanlou N, Haque N, Skinner A, et al. Scoping review on maternal health
among immigrant and refugee women in Canada: prenatal, intrapartum, and
postnatal care. J Pregnancy 2017;2017:8783294. doi: 10.1155/2017/8783294.

Wanigaratne S, Yogendra S, Gagnon A, et al. Refugee maternal and perinatal health
in Ontario, Canada: a retrospective population-based study. BMJ Open 2018;
8:018979.

Ontario Health Insurance Plan (OHIP). Toronto: Ontario Council of Agencies
Serving Immigrants. Available: https://settlement.org/ontario/health/ohip
-and-health-insurance/ontario-health-insurance-plan-ohip/ (accessed 2022
July 25).

#WelcomeRefugees: key figures. Ottawa: Immigration, Refugees and Citizen-
ship Canada; modified 2021 Jan. 11. Available: https://www.canada.ca/en/
immigration-refugees-citizenship/services/refugees/welcome-syrian-refugees
/key-figures.html (accessed 2022 July 25).

Benchimol El, Smeeth L, Guttmann A, et al.; RECORD Working Committee. The
REporting of studies Conducted using Observational Routinely-collected
health Data (RECORD) statement. PLoS Med 2015;12:€1001885.

von Elm E, Altman DG, Egger M, et al.; STROBE Initiative. The Strengthening the
Reporting of Observational Studies in Epidemiology (STROBE) statement:
guidelines for reporting observational studies. J Clin Epidemiol 2008;61:344-9.

Vigod SN, Kurdyak PA, Dennis CL, et al. Maternal and newborn outcomes
among women with schizophrenia: A retrospective population-based cohort
study. BJOG 2014;121:566-74.

Ray JG, Urquia ML, Berger H, et al. Maternal and neonatal separation and mor-
tality associated with concurrent admissions to intensive care units. CMAJ
2012;184:E956-62.

Juurlink D, Preyra C, Croxford R, et al. Canadian Institute for Health Information
Discharge Abstract Database: a validation study. Toronto: ICES; 2006.

CIHI data quality study of Ontario emergency department visits for fiscal year 2004-
2005: executive summary. Ottawa: Canadian Institute for Health Information
(CIHI); 2008. Available: https://secure.cihi.ca/free_products/voll_nacrs_executive
_summary_nov2_2007.pdf (accessed 2022 July 25).

Chiu M, Lebenbaum M, Lam K, et al. Describing the linkages of the immigra-
tion, refugees and citizenship Canada permanent resident data and vital sta-
tistics death registry to Ontario’s administrative health database. BMC Med
Inform Decis Mak 2016;16:135.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

Schuurmans N, Blake J. Healthy beginnings: giving your baby the best start, from
preconception to birth. Ottawa: Society of Obstetricians and Gynecologists of
Canada; 2017.

Antenatal care. NICE guideline NG201. London (UK): National Institute for Health
Care and Excellence (NICE); 2021. Available: https://www.nice.org.uk/guidance/
ng201/resources/antenatal-care-pdf-66143709695941 (accessed 2021 Feb. 24).

Alexander GR, Kotelchuck M. Assessing the role and effectiveness of prenatal
care: history, challenges, and directions for future research. Public Health Rep
2001;116:306-16.

Alexander GR, Kotelchuck M. Quantifying the adequacy of prenatal care: a
comparison of indices. Public Health Rep 1996;111:408-18, discussion 419.

Kotelchuck M. An evaluation of the Kessner Adequacy of Prenatal Care Index
and a proposed Adequacy of Prenatal Care Utilization Index. Am J Public Health
1994;84:1414-20.

Rowe S, Karkhaneh Z, MacDonald 1, et al. Systematic review of the measure-
ment properties of indices of prenatal care utilization. BMC Pregnancy Child-
birth 2020;20:171.

Kaelin Agten A, Xia J, Servante JA, et al. Routine ultrasound for fetal assessment
before 24 weeks’ gestation. Cochrane Database Syst Rev 2021;8:CD014698.

WHO recommendations on antenatal care for a positive pregnancy experience.
Geneva: World Health Organization (WHO); 2016:1-172. Available: http://www.
who.int/reproductivehealth/publications/maternal_perinatal_health/anc-positive
-pregnancy-experience/en/ (accessed 2021 Feb. 24).

Glazier RH, Rayner J, Kopp A. Examining community health centres according to
geography and priority populations served, 2011/12 to 2012/13: an ICES chartbook.
Toronto: ICES; 2015.

Ng R, Macdonald EM, Loufty MR, et al. Adequacy of prenatal care among
women living with human immunodeficiency virus: a population-based study.
BMC Public Health 2015;15:514.

Nishat F, Lunsky Y, Tarasoff LA, et al. Prenatal care adequacy among women
with disabilities: a population-based study. Am J Prev Med 2022;62:39-49.

Schedule of benefits: physician services under the Health Insurance Act.
Toronto: Ministry of Health and Long-Term Care; 2015. Available: https://www.
health.gov.on.ca/en/pro/programs/ohip/sob/physserv/sob_master20151013_
flumist.pdf (accessed 2019 Sept. 19).

Concept: Revised-Graduated Prenatal Care Utilization Index (R-GINDEX). Winni-
peg: Manitoba Centre for Health Policy; updated 2020 Aug. 7. Available: http://
mchp-appserv.cpe.umanitoba.ca/viewConcept.php?printer=Y&conceptID=1360
(accessed 2019 Sept. 19).

The Johns Hopkins ACG system. Baltimore: Johns Hopkins University. Avail-
able: https://www.hopkinsacg.org/ (accessed 2019 Sept. 19).

Glazier RH, Bradley EM, Gilbert JE, et al. The nature of increased hospital use in
poor neighbourhoods: findings from a Canadian inner city. Can J Public Health
2000;91:268-73.

Austin PC. An introduction to propensity score methods for reducing the effects
of confounding in observational studies. Multivariate Behav Res 2011;46:399-424.

Austin PC, Grootendorst P, Anderson GM. A comparison of the ability of differ-
ent propensity score models to balance measured variables between treated
and untreated subjects: a Monte Carlo study. Stat Med 2007;26:734-53.

Agrawal S, Zeitouny S. Settlement experience of Syrian refugees in Alberta.
Edmonton: University of Alberta; 2017:1-38.

Whalen-Browne M, Talavlikar R, Brown G, et al. Cervical cancer screening by
refugee category in a refugee health primary care clinic in Calgary, Canada,
2011-2016. J Immigr Minor Health 2022;24:1534-42.

Jarvis C, Munoz M, Graves L, et al. Retrospective review of prenatal care and
perinatal outcomes in a group of uninsured pregnant women. J Obstet Gynae-
col Can 2011;33:235-43.

Malebranche M, Norrie E, Hao S, et al. Antenatal care utilization and obstetric
and newborn outcomes among pregnant refugees attending a specialized ref-
ugee clinic. J Immigr Minor Health 2020;22:467-75.

Perinatal health indicators for Canada. Ottawa: Public Health Agency of Canada;
modified 2013 Apr. 3. Available: https://publications.gc.ca/site/eng/411563/
publication.html (accessed 2021 Feb. 24).

Discover midwivery across Canada. Montréal: Canadian Association of Mid-
wives. Available: https://canadianmidwives.org/about-midwifery/ (accessed
2023 Jan. 26).

CMAJ | April 3,2023 | Volume 195 | Issue 13

E477

yoieasay



Research

Competing interests: Andrea Evans was funded by the Frederick Banting
and Charles Best Canadian Institutes of Health Research Scholarship and
the Ontario Women'’s Research Health Scholars Award. Astrid Guttmann
reports holding a Tier 1 Canada Research Chair and was the nominated
principal applicant of grant no. PJT-155917, awarded by the Canadian In-
stitutes of Health Research. Peter Austin is supported by a Mid-Career
Investigator Award from the Heart and Stroke Foundation (paid to institu-
tion). No other competing interests were declared.

This article has been peer reviewed.

Affiliations: Institute of Health Policy, Management and Evaluation
(Evans, Ray, Austin, Guttmann), University of Toronto; ICES Central (Ray,
Austin, Lu, Gandhi, Guttmann); Departments of Medicine, and Obstetrics
and Gynaecology (Ray), St Michael’s Hospital; The Hospital for Sick Chil-
dren (Guttmann), Department of Paediatrics, and Edwin SH Leong Centre
for Healthy Children (Guttmann), University of Toronto, Toronto, Ont.

Contributors: Andrea Evans, Astrid Guttmann, Joel Ray and Peter Austin
contributed to the conception and design of the work. Andrea Evans,
Astrid Guttmann and Hong Lu contributed to the acquisition, analysis
and interpretation of data. Andrea Evans drafted the manuscript. All of
the authors revised the manuscript critically for important intellectual
content, gave final approval of the version to be published and agreed
to be accountable for all aspects of the work.

Content licence: This is an Open Access article distributed in accordance
with the terms of the Creative Commons Attribution (CC BY-NC-ND 4.0)
licence, which permits use, distribution and reproduction in any medium,
provided that the original publication is properly cited, the use is noncom-
mercial (i.e., research or educational use), and no modifications or adapta-
tions are made. See: https://creativecommons.org/licenses/by-nc-nd/4.0/

Funding: This study was supported by ICES, which is funded by an
annual grant from the Ontario Ministry of Health. This study also
received funding from the Canadian Institutes of Health Research grant
no. PJT-155917. All decisions regarding study design, publication, and
data analysis were made independent of the funding agencies. The
study funder had no role in study design, data collection, data analysis,
data interpretation or writing.

Data sharing: The data set from this study is held securely in coded
form at ICES. While data-sharing agreements prohibit ICES from
making the data set publicly available, access may be granted to
those who meet prespecified criteria for confidential access, avail-
able at http://www.ices.on.ca/DAS. The full data set creation plan
and underlying analytic code are available from the authors upon
request, understanding that the computer programs may rely upon
coding templates or macros that are unique to ICES and are therefore
either inaccessible or may require modification.

Disclaimer: Parts of this material are based on data and information
compiled and provided by the Ontario Ministry of Health, Canadian
Institute for Health Information and Immigration, Refugees and Citi-
zenship Canada (IRCC) current to May 31, 2017. Geographical data are
adapted from Statistics Canada, Postal Code Conversion File +2011
(Version 6D) and 2016 (Version 7B). The analyses, conclusions, and
opinions and statements expressed herein are solely those of the
authors and do not reflect those of the funding or data sources; no
endorsement is intended or should be inferred.

Accepted: Jan. 31,2023

Correspondence to: Astrid Guttmann, astrid.guttmann@ices.on.ca

E478 CMAJ | April 3,2023 | Volume 195 | Issue 13




