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Globally, cervical cancer is the fourth most common 
cancer in women and seventh most common cancer 
overall, with age-standardized incidence rates and 

death rates per 100 000 in 2013 nearly twice as high in 
developing countries as in developed countries (incidence 
rate 15.70 v. 9.58; death rate 8.32 v. 3.96).1,2 Differences in 
incidence can be attributed to widespread implementation of 
screening programs in developed countries, which make use 
of the Papanicolaou (Pap) test to detect precancerous 
changes or cancer.3 If preinvasive and early-stage disease is 
detected, close monitoring and treatment can prevent the 
progression to invasive cancer.3 In Canada, it is estimated 
that 1500 new cases were diagnosed in 2015, with half of 
incident cases occurring in Ontario.4

In developed countries, such as Canada, where screening 
programs exist, it is concerning that immigrant women are 
less likely to undergo screening than nonimmigrants.5,6 
Although marginalized populations are known to have poorer 
access to health care resources, recent studies comparing stage 

at diagnosis among foreign-born versus American-born 
women have yielded contrasting findings, with 1 study finding 
that foreign-born women were more likely have their cancer 
diagnosed at a later stage than nonimmigrant women, and 
another study that found no difference.7,8

Given these conflicting results, further exploration of the 
relationship between immigrant status and stage at diagno-
sis is warranted. The aim of this study was to examine the 
association between cervical cancer stage at diagnosis 
among immigrant women compared with long-term resi-
dents of Ontario.
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Background: Globally, cervical cancer is the fourth most common cancer in women and 7th most common cancer overall. Cervical 
cancer is highly preventable with screening. Previous work has shown that immigrants are less likely to undergo screening than non-
immigrants in Ontario, Canada. We examined whether immigrant women are more likely to present with later stage cervical cancer 
than long-term residents of the province.

Methods: We conducted a retrospective matched cohort study of women with cervical cancer diagnosed between 2010 and 2014 
using provincial administrative health data. We compared the odds of late-stage diagnosis between immigrants and long-term resi-
dents, adjusting for socioeconomic measures, comorbidities and health care use. The outcome of interest was stage of cervical can-
cer diagnosis, defined as early (stage I) or late (stages II–IV). We confirmed results with a cohort of women with cancer diagnosed 
between 2007 and 2012.

Results: Complete staging data were available for 218 immigrants and 1348 matched long-term residents. We found no association 
between immigrant status and stage at diagnosis (adjusted odds ratio [OR] 0.94, 95% confidence interval [CI] 0.63–1.39). Factors 
that did show significant association with late-stage diagnosis were physician characteristics, whether a woman had previously 
undergone screening and had visited a gynecologist in the past 3 years. These results were echoed in the 2007–2012 cohort (immi-
grants v. long-term residents, OR 0.94, 95% CI 0.71–1.20).

Interpretation: Our results show that being an immigrant is not associated with late-stage diagnosis of cervical cancer in Ontario. 
Programs broadly aimed at immigrants may require a targeted approach to address higher-risk subgroups.
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Methods

Setting
Ontario is Canada’s most populous province, with a popula-
tion of 13.8 million people as of 2015.9 Census data from 
2011 suggest that 28.5% of Ontarians are immigrants, and the 
most common regions of origin are South Asia (18.5%) and 
China (12.3%).10 In Ontario, coverage of medically necessary 
services is provided through a government-funded, single-
payer system. Physician services are covered by the Ontario 
Health Insurance Program, and hospital services are provided 
for by the Ministry of Health and Long-term Care.

Study design and patient population
We conducted a retrospective matched cohort study using 
population-level administrative data that are deidentified and 
linked through a comprehensive research agreement between 
the Institute for Clinical Evaluative Sciences (ICES) and the 
Ontario Ministry of Health and Long-term Care. The cohort 
consisted of women aged 25 years and older who reside in 
Ontario and have cervical cancer (ICD 10-CA code C53.X) 
diagnosed on or after Jan. 1, 2010 until Oct. 1, 2014, and who 
were eligible for health coverage throughout the study period. 
We excluded patients with cervical cancer with a recorded 
hysterectomy before diagnosis, precancerous carcinoma in 
situ and recurrent cancer.

Outcome
The primary outcome was stage of cervical cancer stratified 
into late (II–IV) and early (I) stages. Staging is captured in the 
Ontario Cancer Registry using best available stage through 
collaborative staging. This is a process for assigning stage 
using pathologic data supplemented with clinical data col-
lected across the diagnostic period. An algorithm reconciles 
stage data acquired from patient health records, generating a 
best combined stage.11,12 Collaborative stage recording began 
in 2007, and capture of cervical cancer stage with this method 
became available in 2010.13 Data on stage subcategory was not 
available (e.g., stage IIA v. IIB).

Data sources
The exposure of interest, immigrant status, was identified 
from Immigration, Refugees and Citizenship Canada’s Per-
manent Resident Database, which contains demographic, lan-
guage, place of origin (i.e., country/region of birth) and immi-
grant class (i.e., economic, family, refugee) information on 
Ontario permanent residents with a landing visa. The data-
base has been probabilistically linked to the Registered Per-
sons Database for 85.8% of records.14 

Cervical cancer diagnosis was obtained from the Ontario 
Cancer Registry, a passive surveillance patient registry that 
links data from hospitals, cancer centres and pathology labo-
ratories; incidence data has been previously assessed as having 
about 92% completeness.15,16

The Ontario Health Insurance Program and Canadian 
Institute for Health Information Discharge Abstract Database 
provided information on measures of health care use and 

comorbidity (using the Johns Hopkins case-mix aggregated 
diagnosis group and resource utilization bands).17

Data on socioeconomic status defined by neighbourhood 
income quintile and residence type (large urban/small 
urban/rural), measured with the Rurality Index of Ontario 
score, were derived from the Registered Persons Database, 
Postal Code Conversion File and Statistics Canada 2006 
Census data. 

Physician characteristics have been associated with immi-
grant screening patterns.18 We obtained family physician sex, 
whether the family physician was an international medical 
graduate and whether the physician was part of a patient 
enrolment model for rostering patients from the ICES Physi-
cians Database and Corporate Physicians Database. HIV sta-
tus was obtained from the Ontario HIV database. 

Linkage of immigrant records to the Registered Persons 
Database was probabilistic, whereas deterministic linkage of 
records to all other data sources was done using a secure 
encrypted ICES number and performed on premises.

This study received ethics approval from the Research Eth-
ics Board of Sunnybrook Health Sciences Centre in Toronto.

Outcome measures
Immigrants were identified from the Permanent Resident 
Database, and refer to people who had a landed immigrant or 
permanent resident status at any time from 1985 to 2014. 
Long-term residents were defined as those not identified in 
the Permanent Resident Database. In Canada, immigrants are 
admitted under 1 of 4 categories: economic class (skilled 
workers), family class (relatives of Canadian residents), refu-
gees and other (typically accepted for compassionate rea-
sons).19 We looked at whether an individual had been 
screened before and up to 1 year before the date of diagnosis 
(the prediagnostic interval, during which screening tests are 
likely diagnostic in nature). Health care use was measured as 
any visit to a health care provider in the 3 years before the 
prediagnostic interval, as well as any visit to a gynecologist in 
the 3 years before the prediagnostic interval. Aggregated diag-
nosis groups, captured up to 1 year before the date of diagno-
sis, were stratified into groupings of 0, 1–5, 6–10, > 10, with 
higher levels indicating greater comorbidity.

The Ontario government approved a publicly funded, 
2-dose vaccine for human papilloma virus (HPV) types 6, 11, 
16 and 18 for girls in grade 8 in 2006 and began implementa-
tion through school-based clinics in 2007.20 Because HPV is 
the cause of most cervical cancers,21 we restricted the cohort 
to women aged 25 and older who were less likely to have 
received the vaccine. However, girls have the choice to opt 
out of the program, and those who are not eligible for the 
program could pay for vaccination out of pocket for a cost of 
around $400.

Statistical analysis
Immigrants were matched in a 1 to 4 ratio to long-term resi-
dents aged up to 5 years older or younger at date of diagnosis, 
and on census tract. For descriptive analysis, we report per-
centages for categorical data, and means and standard devia-
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tions for continuous data. Bivariate and multivariate condi-
tional logistic regressions were used to determine odds ratios 
(ORs) with 95% confidence intervals (CIs) for late-stage cer-
vical cancer for immigrants versus long-term matched resi-
dents. The aforementioned variables (see Data sources) were 
included in the model because of evidence of clinical mean-
ingfulness.5,18,22,23 Screening status was excluded from the 
model because it is theoretically on the causal pathway.

Based on incidence data that about 45% of cervical can-
cer cases are late stage,4 and that about 30% of the Ontario 
population consists of immigrants, a projected sample size 
was calculated. Assuming a power of 80%, a statistical signif-
icance level of 5%, and matching immigrants to long-term 
residents in a ratio of 1 to 4, we needed 261 immigrants 
matched to 1044 long-term residents to detect a difference 
of 10% or larger on stage at diagnosis. We used SAS 9.3 to 
perform the analyses. All cell sizes of fewer than 5 women 
were suppressed. We report p values less than 0.05 as signifi-
cant. A confirmatory analysis was done with a cohort of 
women from 2007 to 2012.

Results

Before matching, our study sample consisted of 2508 women 
(Figure 1), 345 (13.7%) of whom were immigrants. In com-
parison, 25%–26% of women aged 25 years and older in 
Ontario are  foreign-born.10,24 Immigrant women were 
matched on age at diagnosis and census tract with 1380 long-
term residents. Characteristics of the final study cohort are 
presented in Table 1.

Table 2 describes the characteristics of the 345 immigrant 
women in the study cohort, stratified by stage at diagnosis. 
Most of the immigrants with a diagnosis of cervical cancer 
were from East Asia (34.2%), Western Europe and the USA 
(27.2%), and South Asia (13.9%). Women of East Asian or 
Western European and American origin had a higher inci-
dence of early stage cancer, whereas the incidence of late-
stage cancer in South Asian women was higher.

Regarding stage at diagnosis, among immigrants, 34.2% of 
cancers were diagnosed at stage I, 12.4% at stage II, 9.8% at 
stage III and 6.7% at stage IV. Among long-term residents,  
33.5% of cancers were diagnosed at stage I, 10.2% at stage II, 
11.8% at stage III and 7.7% at stage IV. Stage data were not 
available for 36.8% of immigrants and for 36.7% of long-
term residents. A confirmatory cohort with greater availability 
of stage data showed comparable results; stage data were not 
available for 13.5% of immigrants and 14.4% of long-term 
residents (results not shown).

We did not observe a difference in screening history 
between immigrants and long-term residents in our cohort of 
women who already had a diagnosis of cervical cancer. There 
was no difference between immigrants and long-term resi-
dents with cervical cancer on stage when stratified by screen-
ing status. In addition, we did not see an income gradient or 
difference in comorbidity or residence type between immi-
grants or long-term residents with cervical cancer.

The unadjusted and adjusted ORs for the outcome of late 
vs. early stage cervical cancer at the time of diagnosis are pre-
sented in Table 3. No significant difference in diagnosis of 
late-stage cancer was seen between immigrants and long-term 
residents (unadjusted OR 0.99, 95% CI = 0.70–1.40; adjusted 
OR 0.94, 95% CI = 0.63–1.39). In bivariate analyses, signifi-
cant associations were seen with comorbidity, screening sta-
tus, gynecologist visit, sex of family physician and number of 
health care contacts in the past 3 years, but only history of a 
gynecologist visit in the prediagnostic interval remained sig-
nificant in the adjusted model. HIV status was excluded from 
the model because there were too few cases, and screening 
status was excluded because lack of screening could be on the 
causal pathway.

Interpretation

Our results show no association between immigrant status 
and stage of diagnosis of cervical cancer in Ontario from 2010 
to 2014. These results were replicated with data from 2007 to 
2012 to confirm that the observed lack of association was not 
due to data unavailability.

Our findings present a thought-provoking query as to why, 
despite having lower screening rates for cervical cancer than 
long-term residents,25 immigrant women in Ontario did not 
present with more advanced disease. Risk factors for cervical 
cancer include HPV infection (which is sexually transmitted) 
and smoking, and it is reasonable to suggest that Ontario’s 
immigrant population may have a different prevalence of 
these risk factors. Compared with the difference in screening 
rates between immigrants and long-term residents in the gen-
eral population, the lack of observed difference in our cohort 
of women with a cervical cancer diagnosis may be a positive 
indication that the benefit of screening is of equal value to 
both immigrants and long-term residents.

We observed a higher incidence of later stage cancer in 
South Asian women. In previous work, South Asian women 
showed the lowest rates of screening among immigrant 
women in Ontario.5 Furthermore, it was shown that South 

Diagnoses of cervical cancer 
in Ontario after Jan. 1, 2010 

n = 2904 

Included in analysis 
n = 2508 

Excluded  n = 396 
• Not 25–99 yr of age or Ontario 

resident  n = 101 
• Not eligible for OHIP within 

3 yr before index date  n = 167 
• Hysterectomy before  

Jan. 1, 2010  n = 38 
• Carcinoma in situ  n = 28 
• Arrived in Ontario after cancer 

diagnosis  n = 62  

Figure 1: Selection of study cohort.
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Table 1: Characteristics of women in the study cohort with cervical cancer diagnosed in Ontario in 2010–2014

Characteristic

No. (%)*

Immigrants (n = 345)
Long-term residents

 (n = 1380)
Standardized mean 

difference†

Age, yr,  mean ± SD 52 ± 14.7 52 ± 14.7 0.03

Neighbourhood income quintile

    1 (lowest) 96 (27.8) 304 (22.0) 0.3

    2 93 (27.0) 271 (19.6)

    3 47 (13.6) 278 (20.1)

    4 64 (18.6) 271 (19.6)

    5 (highest) 44 (12.8) 247 (17.9)

Missing data < 5 (NA) < 5 (NA)

Rurality index

    Major urban 332 (96.0) 937 (67.9) 0.9

    Nonmajor urban < 5 (NA) 324 (23.5)

    Rural < 5 (NA) 108 (7.8)

    Missing data < 5 (NA) 8 (0.6)

Aggregated diagnosis group

    0 (no comorbidity) 23 (6.7) 108 (7.8) 0.1

    1–5 163 (47.2) 655 (47.4)

    6–9 105 (30.4) 445 (32.2)

    ≥ 10 (high comorbidity) 54 (15.7) 172 (12.5)

Time since last screening, yr

    > 3 126 (36.5) 465 (33.7) 0.1

    3–5 32 (9.3) 162 (11.7)

    > 5 11 (3.2) 38 (2.8)

    Never screened 174 (50.4) 715 (51.8)

Visit to gynecologist in past 3 yr

    Yes 204 (59.1) 788 (57.1) 0.04

    No 141 (40.9) 592 (42.9)

    Missing data – –

No. of health contacts in past 3 yr,  mean ± SD 30.7 ± 25.3 29.0 ± 30.3 0.05

Diagnosis of HIV < 5 (NA) < 5 (NA) –

Family physician sex

    Female 118 (34.2) 507 (36.7) 0.2

    Male 222 (64.3) 798 (57.8)

    Missing data 6 (1.7) 64 (4.6)

Family physician is an international medical 
graduate

    Yes 154 (44.6) 250 (18.1) 0.6

    No 186 (53.9) 1066 (77.2)

    Missing data 6 (1.7) 64 (4.6)

Family physician in a patient enrollment model

    Yes 296 (85.8) 1207 (87.5) 0.3

    No 45 (13.0) 112 (8.1)

    Missing data < 5 (NA) 61 (4.4)

Note: NA = not available.
*Unless otherwise specified.
†Values > 0.1 are considered important differences.
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Asian women in Ontario are more likely to present with late 
stage breast cancer.26 These trends may indicate causes related 
to sociocultural determinants of health associated with place 
of origin, including religious and cultural beliefs influencing 
how and when health care is accessed.27–29

Our finding that physician characteristics were related to 
stage at diagnosis may be due to female patients feeling more 
comfortable with female health care providers. It has been 
previously reported that physicians who were international 
medical graduates screened for cervical cancer at lower rates 
than Canadian graduates;18 here, we found that immigrants 
were more likely to have a family physician who is an interna-
tional medical graduate, but we still did not see a difference in 
stage at presentation.

Similar overall findings were shown by Gomez and col-
leagues using data from the California Cancer Registry to 
compare foreign-born and American-born women of His-
panic origin on the odds of late stage cervical cancer (OR 
1.04, 95% CI 0.94–1.15). Montealegre and colleagues, how-
ever, used data from the Surveillance, Epidemiology, and End 
Results program, and found that foreign-born Hispanic 
women were slightly more likely to have a late-stage diagnosis 
than US-born Hispanic women (OR 1.09, 95% CI 1.05–
1.15), although the outcome was defined differently than was 
done in the present study.8 It was suggested that immigrants 
may be selectively healthier than nonimmigrants at immigra-
tion and have a different profile of risk factors that protects 
against last-stage diagnosis.

Limitations
Here, we are reporting findings based on the entire popula-
tion of the province of Ontario. However, our study has sev-
eral limitations. Our data set was not sufficiently large to 
allow for subgroup comparisons, including between more 
recent and less recent immigrants. In addition, the transition 
to new staging methods resulted in a sizeable proportion 
(36%) of unavailable stage data in the 2010–2014 cohort, 
although the comparable proportion of missing data 
between both groups makes it unlikely to be an issue of dif-
ferential reporting. We confirmed our results with data from 
2007 to 2012, for which the proportion of missing data was 
smaller (14%).

The Immigration, Refugees and Citizenship Canada’s Per-
manent Resident Database does not capture all immigrants to 
Ontario (e.g., those who migrated to another province before 
coming to Ontario), and thus our control group likely 
includes some foreign-born women.  In addition, the collab-
orative staging data from the Ontario Cancer Registry, to our 
knowledge, has not been validated. 

Finally, not all relevant variables are captured in admin-
istrative data, including those such as educational achieve-
ment and religion, and variables such as country of origin 
may not accurately reflect sociocultural influences on dis-
ease risk factors at an individual level. Although our results 
are representative of the population of Ontario, they may 
not be generalizable to other regions with different popula-
tion demographics.

Table 2: Characteristics of immigrant women in Ontario with a diagnosis of cervical cancer

Characteristic

Cervical cancer, no. (%) 
n = 345

Overall No known stage Early stage Late stage

Immigrant class

   Economic 134 (38.8) 43 (33.9) 55 (46.6) 36 (36.0)

   Family 162 (47.0) 64 (50.4) 45 (38.1) 53 (53.0)

   Refugee with landing visa 48 (13.9) 19 (15.0) 18 (15.3) 11 (11.0)

   Other < 5 (NA) < 5 (NA) – –

Language ability

   English or French 195 (56.5) 75 (59.1) 71 (60.2) 49 (49.0)

   Other 150 (43.5) 52 (40.9) 47 (39.8) 51 (51.0)

Region of origin

   Africa 8 (2.3) < 5 (NA) 6 (5.1) < 5 (NA)

   Caribbean 26 (7.5) 11 (8.7) 9 (7.6) 6 (6.0)

   East Asia 117 (34.2) 40 (31.5) 46 (39.0) 31 (31.0)

   Latin America 29 (8.4) 10 (7.9) 11 (9.3) 8 (8.0)

   Middle East 20 (5.8) 12 (9.4) < 5 (NA) < 5 (NA)

   South Asia 48 (13.9) 22 (17.3) < 5 (NA) 22 (22.0)

   Western Europe and USA 94 (27.2) 30 (23.6) 36 (30.5) 28 (28.0)

Note: NA = not available.
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Conclusion

We observed no difference in stage at diagnosis between 
immigrants and long-term residents with cervical cancer in 
Ontario. In the context of previous research showing that 
immigrant women had lower rates of screening for cervical 
cancer, our results represent an unexpected finding that sug-

gests that previously broad notions regarding immigrant 
health may require a refined approach that factors in differing 
innate health risks by ethnic group and health habits. Future 
work into the characteristics of those patients who never 
undergo screening will better elucidate how programs may be 
directed to address an otherwise preventable disease.

Table 3: Bivariate and multivariate analysis showing unadjusted and adjusted odds ratios with respect to the probability of late 
stage versus early stage for the study cohort

Characteristic Unadjusted OR (95% CI) p value Adjusted OR (95% CI) p value

Immigrant status

    Long-term resident 0.99 (0.70–1.40) 0.9 0.94 (0.63–1.39) 0.7

    Immigrant 1.00 1.00

Income quintile

    1 (lowest) 0.85 (0.54–1.36) 0.8 0.87 (0.53–1.43) 0.6

    2 1.02 (0.62–1.67) 0.99 (0.58–1.70)

    3 0.86 (0.53–1.41) 0.92 (0.54–1.58)

    4 1.05 (0.64–1.73) 1.33 (0.78–2.27)

    5 (highest) 1.00 1.00

Rurality index

    Rural 0.98 (0.53–1.80) < 1.0 0.94 (0.45–1.93) 0.7

    Nonmajor urban 0.95 (0.67–1.38) 0.85 (0.55–1.30)

    Major urban 1.00 1.00

Aggregated diagnosis group

    0 (no comorbidity) 3.29 (1.51–7.15) 0.0006 1.66 (0.60–4.59) 0.2

    1–5 1.50 (0.93–2.43) 1.18 (0.61–2.27)

    6–9 0.88 (0.52–1.48) 0.78 (0.42–1.45)

    ≥ 10 (high comorbidity) 1.00 1.00

Time since last screening, yr*

    > 3 0.41 (0.29–0.59) < 0.0001 – –

    3–5 0.48 (0.28–0.81)

    > 5 1.88 (0.54–6.54)

    Never screened 1.00

Visit to gynecologist in the past 3 yr

    No 2.73 (2.00–3.73) < 0.0001 2.47 (1.8–3.50) < 0.0001

    Yes 1.00 1.00

Family physician sex

    Female 0.69 (0.50–0.95) 0.02 0.71 (0.50–1.00) 0.06

    Male 1.00 1.00

Family physician in a patient enrolment 
model

    No 1.65 (0.99–2.77) 0.06 1.72 (0.98–3.00) 0.06

    Yes 1.00 1.00

No. of health care contacts in past 3 yr 0.99 (0.97–1.00) 0.01 1.00 (0.99–1.01) 0.9

Note: CI = confidence interval, OR = odds ratio.
*Screening was excluded from multivariate analysis because lack of screening could be on the causal pathway
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