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Abstract

Purpose Immigrants are susceptible to marginalization due to social isolation, economic disadvantage and systemic bias.
Our goal was to compare symptom burden between immigrant and long-term resident women undergoing breast cancer
surgery in Ontario, Canada.

Methods A population-level retrospective cohort-study using administrative databases was conducted. Women who under-
went surgery for newly diagnosed breast cancer and were treated at regional cancer centers between 2010 and 2016 were
included. The primary outcome was a moderate or severe (>4) symptom score on the Edmonton Symptom Assessment
System Scale (ESAS).

Results There were 12,250 (87.2%) long-term Canadian residents and 1,806(12.8%) immigrants. Immigrants were younger
(mean age 53 vs. 61 years); had a higher proportion residing in a lowest income quintile neighbourhood (22.2% vs 15.4%);
were less often on a primary-care physician roster (83.7% vs. 90.4%); and were less often diagnosed with Stage I/11 disease
(80.9% vs. 84.6%) (all p<0.01). The proportion of women with scores >4 was significantly higher amongst immigrant
women for 7/9 symptom categories; with the largest differences for depression (24.9% vs. 20.2%, p<0.01) and pain (28.0%
vs. 22.4%, p <0.01). On multivariable regression analysis, immigration status was associated with scores >4 for pain (OR
1.13, 95% CI 1.02-1.23). There was an association between moderate/severe pain and region of origin, but not length of
stay in Canada or immigration class.

Conclusions This is the first study comparing symptom burden amongst immigrant and non-immigrant women with breast
cancer at a population-level. Immigrant women with breast cancer undergoing surgery were found to have a higher burden
of pain.

Keywords Breast cancer - Symptom management - Disparities - Pain

Introduction

Disparities in breast cancer outcomes between segments
of the population are well documented with a burgeoning
body of literature shedding light on the interplay of multi-
ple factors [1-4]. Social determinants have a direct effect
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on health [5]. Factors such as poverty, neighborhood disad-
vantage, access to health services, and systemic bias have
been shown to adversely affect breast cancer outcomes [5].
Immigrants are people living in a country other than that of
their birth. While there are cross-cutting social determinants
of health that impact both immigrants and non-immigrants,
immigrants may be particularly susceptible to marginaliza-
tion because of challenges with health systemic navigation,
absence of family or community support, financial stability
and language fluency, amongst other issues. First-generation
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immigrants, those born outside of Canada, compromise
21.9% of the Canadian population. It is expected that this
proportion will increase to 34% by 2041 for a number of rea-
sons including: population growth, increasing connectivity,
political situations such as conflict and climate change [6].

Differences in breast cancer screening rates [7] and stage
at diagnosis [8] have been demonstrated between immigrant
and non-immigrant Canadian women. Amongst immigrant
women in Ontario, new immigrants, refugee status women,
and women from South Asia have the lowest rates of screen-
ing [7]. Immigrants from low and middle income countries
compared to high income countries have also been shown
to be less likely to be diagnosed with early stage breast can-
cer [8]. However, breast cancer outcomes in the immigrant
population have not been well studied to date. Measuring
outcomes, including patient reported symptoms is important
to develop a better understanding of the patient experience.
Patients with breast cancer are known to experience many
physical and psychosocial symptoms that negatively affect
their quality of life [9, 10]. Work in the sphere of palliative
care has demonstrated that immigrant patients with other
cancers (lung, gastrointestinal, central nervous system and
urologic) have higher symptom burden in the last 6 months
of life compared to Canadian long-term residents [11]. This
study focused on patients undergoing treatment at the end of
life, while patients with early-stage disease and those under
going multi-modality care were not included in the cohort.
Qualitative methods examining survivorship have revealed
certain immigrant groups with breast cancer report unmet
physical and emotional needs [12]. However, assessment
of patient reported symptom burden amongst immigrant
women undergoing curative intent treatment at a population
level or using quantitative methods is lacking.

The purpose of the present study is to compare symptom
burden and trajectories between immigrant and Canadian
long-term resident women who underwent breast cancer
surgery at regional cancer centers in Ontario. The focus
on patients undergoing breast cancer surgery was chosen
as these patients typically have early-stage disease and are
undergoing multi-modality care. We hypothesized that
immigrant women with breast cancer would have a higher
unmet symptom burden compared to long-term Canadian
residents independent of co-morbidity, demographic, stage
and treatment variables, due to the unique challenges faced
by this population.

Methods
Study design and cohort

A population-level retrospective cohort-study using
linked Ontario administrative databases held at ICES was
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conducted. ICES is an independent, non-profit research insti-
tute 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 evalu-
ation and improvement. Women > 18 years of age with newly
diagnosed breast cancer between January 1, 2010 and March
1, 2016 and undergoing treatment at regional cancer cent-
ers in Ontario were included. Regional cancer centers are
responsible for implementing programs for cancer care that
meet the requirements and targets set out in their partnership
agreements with Cancer Care Ontario [13]. We limited the
cohort to women undergoing breast cancer surgery as part
of their treatment. Women were excluded if they had in-situ
disease only, missing staging data, another cancer diagnosed
within the last five years, or did not have provincial health
care plan coverage. In Ontario, universal healthcare plan
coverage is provided by through the Ontario Health Insur-
ance Plan (OHIP). The vast majority of residents of Ontario
have OHIP coverage.

Data sources and covariates

Incident cancer cases were identified from the Ontario Can-
cer Registry (OCR) along with their stage and histology
information. The Immigration, Refugees and Citizenship
Canada’s Permanent Resident (IRCC-PR) database was
used to determine immigration status. The IRCC-PR data-
base contains immigration data on people who immigrated
to Canada from 1985 onward. Women not in the IRCC-PR
database were classified as “long-term residents/Canadian-
born”, as some of these women would be immigrants who
had arrived prior to 1985 and others would be Canadian
born. Immigrant women were subclassified by immigrant
class (economic, family, refugee or other), region of origin
and length of stay in Canada. Region of origin was classi-
fied based on previously described modified World Bank
Regions [7]. The Ontario Health Insurance Plan (OHIP)
physician billing claims, Discharge Abstract Database
(DAD), Same Day Surgery Database (SDS), Cancer Activ-
ity Level Reporting (ALR), and the National Ambulatory
Care Reporting System (NACRS) were used to obtain treat-
ment data including receipt of surgery, radiation and chemo-
therapy. Pre-existing comorbidities were categorized using
the Johns Hopkins ACG® System Version 10 Aggregated
Diagnosis Groups (ADGs) (defined using hospitalizations
and outpatient visits occurring in the 2 years before the
index date, while excluding the malignancy diagnosis group
from the score) [14, 15]. The Ontario Marginalization (ON-
Marg) index was used to assess for confounding based on
the neighbourhood demographics [16]. Being enrolled on
a primary physician roster was also captured through the
Client Agency Program Enrolment (CAPE) database. These
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datasets were linked using unique encoded identifiers and
analyzed at ICES.

Outcome measures

The primary outcome was the proportion of patients report-
ing moderate/severe (>4) Edmonton Symptom Assessment
System Scale (ESAS) scores for each of 9 individual symp-
tom categories over time. The Edmonton Symptom Assess-
ment System (ESAS) was first developed in 1991 as a sim-
ple and comprehensive method for symptom assessment in
patients with advanced cancer admitted to palliative care
units. Since its inception, it has been validated in patients
undergoing curative intent treatment, has been translated
into over 20 languages, is open source, and has now been
implemented across regional cancer centers in Ontario [17].
The ESAS has several strengths including the ability to be
completed quickly, it can be used to monitor symptom pro-
gression over time, and it allows for symptom clusters to be
identified [18, 19]. Completion of the ESAS is voluntary.
The ESAS is scored from O to 10, with higher scores indi-
cating a higher symptom burden. A dichotomous outcome
measure was used as a moderate-to-severe score which has
been previously shown to identify patients with a clinically
significant symptom burden [20]. Data points are reported at
3-month intervals for the first year after diagnosis, and then
6-month intervals until data cut-off in March 2020, prior to
the COVID-19 pandemic. When more than one data point
was available within a time interval, the highest reported
score was taken. If scores for one of the symptoms for a
patient was missing in a time interval, the score would be
imputed to be clinically insignificant (<4) [21].

Statistical analysis

The study cohort is presented using descriptive statistics.
Baseline variables were described using means and frequen-
cies for continuous and categorical variables, respectively.
Total proportion of patients reporting ESAS scores >4 at
any point in time as well as patient trajectories of these pro-
portions were presented graphically, with a denominator
given by the total number of ESAS assessments recorded
in the time interval. Significance between study groups was
determined by a Chi-Squared test. Multivariable logistic
regression models were constructed to assess the associa-
tion between immigration status and moderate/severe ESAS
scores for all 9 symptom categories with covariates selected
a priori. Generalized estimating equations with exchangea-
ble correlation structure were applied to account for repeated
measures for each patient. Surgery patients who reported
ESAS scores were compared to those with missing ESAS
score in order to assess generalizability. All analyses were
conducted using SAS Version 9.4 (SAS Institute, Cary, NC).

Results
Baseline characteristics

The cohort included 14,056 women, of which 12,250
(87.2%) were categorized as Canadian long-term resi-
dents and 1806 (12.8%) as immigrants (Table 1). Immi-
grant women had a younger mean age of diagnosis (53 vs.
61 years), more often resided in a lowest income quintile
neighbourhood (22.2% vs 15.4%) and were less likely to be
on a primary care physician roster within the last 2 years
(83.7% vs. 90.4%) (all p<0.01). Immigrant women were
less often diagnosed with Stage I/II disease (80.9% vs.
84.6%) and had a higher proportion of Grade 3 tumours
(29.7 vs. 26.1%) (both p <0.01). The characteristics of the
immigrant cohort with respect to immigration specific var-
iables including region of origin, length of stay in Canada
and immigration class are displayed in Table 2.

Outcomes

During the study time period there were 67,466 unique
ESAS assessments measured within the follow-up period.
Of these scores, 58,915 (87.3%) were from Canadian long-
term residents and 8,551 (12.7%) were from immigrant
women. Median number of scores reported per patient was
the same in both groups [5 (IQR 3-7)]. Comparison of
patients with and without ESAS assessments are presented
in Online Appendix 1. Those without ESAS assessments
includes those treated outside of a regional cancer center
where ESAS measures are not routinely collected. The
proportion of women reporting moderate/severe scores
was significantly different between immigrant women and
Canadian-long term residents for all symptoms categories
except appetite and tiredness (Fig. 1). For the remaining
7 symptom categories, immigrant women reported more
moderate/severe scores on all scales except drowsiness.
The largest magnitude of difference was found for depres-
sion and pain. For depression, the proportion of Cana-
dian long-term residents reporting an ESAS score >4
at 3 months was 20.2% vs 24.9% for immigrant women
(p <0.01). For pain, the proportion of Canadian long-
term residents reporting an ESAS score >4 at 6 months
was 22.4% vs 28.0% for immigrant women (p <0.01).
Symptom trajectories for each of the 9 individual symp-
tom scales comparing immigrant and long-term resident
women are presented in Fig. 2. The proportion of immi-
grant women with ESAS score >4 for each symptom cat-
egory at any time point by region of origin, immigration
class and length of stay is displayed in Fig. 3. For over-
all worse-well-being women from USA/Australia/New
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Table 1 Baseline variables of study cohort

Variable Total Canadian long- Immigrant p-value
n=14,056 term resident  n=1806
n=12,250
Age at diagnosis Mean (SD) 60.08 (12.99) 61.12(12.85) 53.01 (11.68) <0.01
Neighborhood Income Quintile 1-n (%) 2291 (16.3%) 1890 (15.4%) 401 (22.2%) <0.01
2 2575 (18.3%) 2242 (18.3%) 333 (18.4%)
3 2641 (18.8%) 2279 (18.6%) 362 (20.0%)
4 3090 (22.0%) 2680 (21.9%) 410 (22.7%)
5 3459 (24.6%) 3159 (25.8%) 300 (16.6%)
Johns Hopkins ADG Comorbidity score 0-n (%) 105 (0.7%) 94 (0.8%) 11 (0.6%) 0.77
1-5 5684 (40.4%) 4967 (40.5%) 717 (39.7%)
6-9 5741 (40.8%) 4989 (40.7%) 752 (41.6%)
10+ 2526 (18.0%) 2200 (18.0%) 326 (18.1%)
Geographic location Rural—n (%) 852 (6.1%) 839 (6.8%) 13 (0.7%) <0.01
Urban 13,204 (93.9%) 11,411 (93.2%) 1793 (99.3%)
Neighborhood dependency quintile 1-n (%) 3296 (23.4%) 2541 (20.7%) 755 (41.8%) <0.01
2 2731 (19.4%) 2354 (19.2%) 377 (20.9%)
3 2628 (18.7%) 2337 (19.1%) 291 (16.1%)
4 2339 (16.6%) 2151 (17.6%) 188 (10.4%)
5 3062 (21.8%) 2867 (23.4%) 195 (10.8%)
Neighborhood deprivation quintile 1-n (%) 3113 (22.1%) 2858 (23.3%) 255 (14.1%) <0.01
2 3148 (22.4%) 2803 (22.9%) 345 (19.1%)
3 2936 (20.9%) 2548 (20.8%) 388 (21.5%)
4 2602 (18.5%) 2208 (18.0%) 394 (21.8%)
5 2257 (16.1%) 1833 (15.0%) 424 (23.5%)
Neighborhood ethnic diversity quintile 1-n (%) 2217 (15.8%) 2171 (17.7%) 46 (2.5%) <0.01
2 2619 (18.6%) 2529 (20.6%) 90 (5.0%)
3 3239 (23.0%) 3044 (24.8%) 195 (10.8%)
4 3147 (22.4%) 2711 (22.1%) 436 24.1%)
5 2834 (20.2%) 1795 (14.7%) 1039 (57.5%)
Neighborhood instability quintile 1-n (%) 2769 (19.7%) 2249 (18.4%) 520 (28.8%) <0.01
2 2555 (18.2%) 2245 (18.3%) 310 (17.2%)
3 2703 (19.2%) 2478 (20.2%) 225 (12.5%)
4 2595 (18.5%) 2344 (19.1%) 251 (13.9%)
5 3434 (24.4%) 2934 (24.0%) 500 (27.7%)
Cancer stage I-n (%) 6351 (45.2%) 5636 (46.0%) 715 (39.6%) <0.01
I 5471 (38.9%) 4725 (38.6%) 746 (41.3%)
I 2081 (14.8%) 1760 (14.4%) 321 (17.8%)
v 153 (1.1%) 129 (1.1%) 24 (1.3%)
Presence on primary physician roster within 2 years of diagnosis No-7 (%) 1474 (10.5%) 1179 (9.6%) 295 (16.3%) <0.01
Yes 12,582 (89.5%) 11,071 (90.4%) 1511 (83.7%)
HR status Negative—n (%) 1915 (13.6%) 1658 (13.5%) 257 (14.2%) 0.60
Positive 10,068 (71.6%) 8792 (71.8%) 1276 (70.7%)
Unknown 2073 (14.7%) 1800 (14.7%) 273 (15.1%)
HER?2 status Negative—n (%) 7133 (50.7%) 6235 (50.9%) 898 (49.7%) <0.01
Positive—n (%) 1293 (9.2%) 1078 (8.8%) 215 (11.9%)
Unknown 5630 (40.1%) 4937 (40.3%) 693 (38.4%)
Grade 1-n (%) 2112 (15.0%) 1926 (15.7%) 186 (10.3%) <0.01
2 5202 (37.0%) 4562 (37.2%) 640 (35.4%)
3 3737 (26.6%) 3201 (26.1%) 536 (29.7%)
Unknown 3005 (21.4%) 2561 (20.9%) 444 (24.6%)
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Table 1 (continued)

Variable Total Canadian long- Immigrant p-value

n=14,056 term resident n=1806
n=12,250

Surgery BCS—n (%) 8976 (63.9%) 7905 (64.5%) 1071 (59.3%) <0.001
Mastectomy 5080 (36.1%) 4345 (35.5%) 735 (40.7%)

Received radiation therapy within 12 months of surgery No—n (%) 3730 (26.5%) 3286 (26.8%) 444 (24.6%) 0.04
Yes 10,326 (73.5%) 8964 (73.2%) 1362 (75.4%)

Received chemotherapy within 6 months of diagnosis No—n (%) 6371 (45.3%) 5686 (46.4%) 685 (37.9%) <0.01
Yes 7685 (54.7%) 6564 (53.6%) 1121 (62.1%)

ADG aggregated diagnosis groups, HR hormone receptor, BCS breast conserving surgery

Table 2 Baseline variables specific to immigrant cohort

Variable Total = 1806

n (%)

Immigration class

Economic 905 (50.1%)
Family 637 (35.3%)
Refugee 231 (12.8%)
Other 33 (1.8%)
Length of stay in Canada (years)

Established (11+) 1244 (68.9%)
Recent (6-10) 320 (17.7%)
New (0-5) 242 (13.4%)

Region of origin
East Asia and Pacific Islands 465 (25.7%)
335 (18.5%)

193 (10.7%)

Eastern Europe and Central Asia
Latin America and the Caribbean

Middle East and North Africa 242 (13.4%)
South Asia 311 (17.2%)
Sub Saharan Africa 82 (4.5%)
USA, Australia and New Zealand 56 (3.1)
Western Europe 122 (6.8%)
Canadian Language ability
Bilingual 60 (3.3%)
English 1193 (66.1%)
French 16 (0.9%)
Neither 537 (29.7%)

Zealand, Western Europe and East Asia had the lowest
scores, whereas women from South Asia and Sub-Saharan
Africa had the highest scores. A similar pattern was seen
for tiredness, pain, shortness of breath and appetite.
Multivariable logistic regression modelling of the prob-
ability of a moderate/severe ESAS score adjusting for base-
line variables comparing immigrant versus Canadian long-
term resident women identified significant differences for
anxiety, drowsiness, pain and tiredness (Table 3). Immigrant
status was associated with a protective effect for anxiety

Canadian long-term resident
Immigrant

Anxiety*
40%

, Depression*

/
/
%

7 — Wellbeing*

Nausea* —

Appetite <

Drowsiness* * Tiredness

Fig. 1 Proportion with ESAS >4 at any time point for each symptom
scale comparing Canadian long-term resident and immigrant women.
*denotes statistically significant difference between groups

(OR, 95% CI: 0.86, 0.78-0.94), drowsiness (OR 95% CI
0.81, 0.73-0.89) and tiredness (OR 95% CI 0.86, 0.79-0.94).
Immigrant status was associated with worse pain (OR 95%
CI 1.13, 1.03-1.23). While on univariate analysis immi-
grant women reported more depression, there was no dif-
ference found between immigrant and Canadian-long term
residents on multivariable analysis. Higher odds of report-
ing a moderate/severe depression score was seen amongst
women from the lowest income quintile neighbourhood,
women from neighbourhoods with the highest deprivation
and ethnic diversity quintiles, women with the highest co-
morbidity scores, Grade 3 tumours, more advanced stage,
those receiving chemotherapy and those having mastectomy
on multivariable analysis (Online Appendix 2). In the multi-
variable model, type of surgery (mastectomy vs. BCS) was
a significant predictor of higher scores for anxiety, appetite,
depression, pain and worse well-being (Online Appendix 2).

The proportion of immigrant women reporting moder-
ate/severe pain over time was compared based on region
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Fig.2 Proportion with ESAS Anxiety
score >4 in all eligible patient 50%
visits over time comparing 5
Canadian long-term residents 40%
and immigrant women for 30% —e— Canadian Long-term
symptom scales: a anxiety, - Resident
b appetite, ¢ depression, d 20% Immigrant
drowsiness, e nausea, f pain, g 10%
tiredness, h shortness of breath, 3 6 9* 12 18 24 30* 36 42
i wellbeing. *Statistically Months
significant difference between a
groups Appetite Depression
50% 50%
40% 40%
30% 30%
20% \&\ 20% o —o —e
— T ——
10% 10%
b 3 6 9 12 18 24 30 36 42 c 3 6 9* 12* 18* 24 30* 36* 42*
Drowsiness Nausea
50% 50%
40% 40%
30%
30%
20%
20% 10% M 55
=]
10% 0%
d 3 6 9 12 18 24" 30 36 42 e 3* 6 9 12 18 24 30 36 42¢
Shortness of breath Pain
50% 50%
40% 40%
30% 30%
20% A 20% /\\4—0——
10% - 10%
f 3 6 9 12 18 24 30 36 42 3 6% 9% 12* 18* 24 30 36* 42
Tiredness Worse Wellbeing
60% 50%
0,
0% — /SN 40%
40% \
==L 30%
30%
20% 20%
10% 10%
h 3 6 9 12 18 24 30 36 42 I 3* 6 9* 12* 18 24 30 36" 42

of origin, length of stay in Canada and immigration
class (Fig. 4). Statistically significant differences based
on region of origin were found at all time points except
18 months. At 12 months, 46.7% of women from South
Asia reported moderate/severe pain compared to 18.2% of
women from Western Europe. Women from the USA/Aus-
tralia/New Zealand, Western Europe, and East Asia had
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the lowest reported moderate/severe pain, whereas women
from South Asia, Sub-Saharan Africa, Middle East/North
Africa and Latin America and the Caribbean had the high-
est. Statistically significant differences were not observed
at most time points when comparing based on length of
stay or immigration class.
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Fig.3 Proportion of immigrant
women with ESAS score >4 for
each symptom at any time point

50%

40%

I
o
a
o
g
based on a. region of origin b. 8
length of stay and ¢. immigra- £ 30%
tion class @
el
g 20%
ey
E=]
5 10%
<}
g 0%
o Anxiety Appetite Shortness of Depression Drowsieness Nausea Pain Tiredness Worse Well-
o breath being
B E Asia and Pacific M E Europe and Central Asia M Latin America and the Caribbean
Middle East and North Africa B South Asia M Sub Saharan Africa
a. B USA Australia and NZ B Western Europe
o 50%
o
o
@
<
o 40%
[}
wv
S
s
© 30%
Q
©
<}
€
= 20%
E=
2
5
i I I I I
15}
Q
: il
& 0%
Anxiety Appetite Shortness of Depression Drowsiness  Nausea Pain Tiredness Worse Well-
b Breath being
m New 0-5y mRecent 6-10y M Established 11+y
o
= 50%
8
<
o 40%
[
g
S~
2
®  30%
[}
-]
g
20%
=
2
é 10% I
a
S o%
Anxiety Appetite Shortness of Depression Drowsiness Nausea Pain Tiredness Worse Well-
C Breath being
m Economic Family mRefugee
Discussion This study demonstrates that amongst immigrant

The number of international migrants has been steadily
rising over the last two decades, driven by economic, envi-
ronmental, and political factors [22]. To our knowledge,
this is the first study exploring symptom burden amongst
immigrant women undergoing breast cancer surgery at the
population level. This study included a large cohort of
immigrant women from diverse countries of origin, length
of stay in Canada and immigration class.

women undergoing breast cancer surgery, there is a
higher burden of symptoms of anxiety, depression, nau-
sea, shortness of breath, pain and overall worse well-being
compared to long-term residents/Canadian-born women.
However, the higher burden of symptoms was no longer
present when adjusting for confounders for all the symp-
tom categories except for pain. Factors including stage,
adjuvant chemotherapy, neighbourhood income quintile
and deprivation quintile, and having a primary care physi-
cian were significant in the models.
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Table 3 Multivariable logistic regression comparing immigrant
women and Canadian long-term resident women (Reference) for pro-
portion of scores with ESAS >4 for individual symptom scales

ESAS symptom OR (95%CT) p-value
Anxiety 0.86 (0.78-0.94) <0.01
Appetite 0.91 (0.83-1.00) 0.06
Depression 1.05 (0.95-1.16) 0.40
Drowsiness 0.81 (0.73-0.89) <0.01
Nausea 1.09 (0.96-1.24) 0.19
Pain 1.13 (1.03-1.23) 0.01
Tiredness 0.86 (0.79-0.94) <0.01
Shortness of breath 1.07 (0.95-1.20) 0.24
Wellbeing 0.98 (0.90-1.07) 0.68

Variables included in the model: age, geographic location, neighbour-
hood income quintile, neighbourhood dependency quintile, neigh-
bourhood deprivation quintile, neighbourhood ethnic diversity quin-
tile, neighbourhood residential instability quintile, Johns Hopkins
ADG comorbidity score, cancer stage, hormone receptor status, Her2
receptor status, grade, type of surgery, receipt of radiation, receipt of
chemotherapy, presence on physician roster

Bold indicates statistical significance (p < 0.05)

Immigration status was found to be protective for anxi-
ety amongst women with breast cancer on multi-variable
analysis. This finding is in keeping with the literature which
demonstrates that first generation immigrant groups have a
lower prevalence of anxiety disorders [23]. The reason for
this is likely multifactorial, but in part related to the resilience
required for the migration experience [23]. Similar findings
were seen for measures of fatigue—tiredness and drowsiness.
Pain amongst women undergoing breast cancer treatment is a
prevalent and complex issue that can have many detrimental
effects [24]. In our study, immigration status was associated
with worse pain in patients undergoing breast cancer surgery
on multivariable analysis. Significant differences existed
consistently between immigrant and Canadian-long term
resident women until 18 months from the time of diagnosis.
After 18 months, there was not significant difference seen
for the majority of remaining time points, perhaps indicative
of inadequate management of pain during active treatment
rather than a baseline difference between groups. The mag-
nitude of the difference was most pronounced at 6 months,
where the difference in proportion of women reporting mod-
erate/severe symptoms, exceeded 10%. Other factors linked
to worse pain included age, neighbourhood income quintile,
higher neighbourhood deprivation quintile, more advanced
stage and receipt of chemotherapy. Mastectomy compared to
breast conserving surgery was also associated with more pain
on multivariable analysis.

The reason for the increased self-reported burden of pain
amongst immigrant women is not clear, and likely multi-fac-
eted. Pain in marginalized populations can be poorly recog-
nized and unsuccessfully managed [25]. Immigrant women
with language barriers may have challenges in adequately
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communicating their pain and response to treatment, and
providers may have difficulty recognizing pain symptoms
[25]. There may be cultural differences in reporting pain and
response to treatment [26]. There is also the possibility of
unconscious bias and stereotyping influencing health care
providers clinical decisions [27]. Under treatment of pain
can be related to under prescribing pain medication and/or
patients’ being less willing to take medication [28]. A pre-
vious US study that used administrative data demonstrated
that foreign-born women with breast cancer are less likely
to use opioid pain medication [29]. We did also identify dif-
ferences in proportion of women with moderate/severe pain
based on region of origin, but not length of stay or immi-
gration class. Women from South Asia and Sub-Saharan
Africa had the highest reported scores, whereas women from
Western Europe, the US, Australia and New Zealand had the
lowest reported scores. The observed difference raises the
possibility of the effect of unconscious bias and inadequate
cultural competence. Women born in Sub-Saharan Africa
and South Asia are often racialized, whereas women born
in Western Europe, USA, Australia and New Zealand are
less often racialized (though of course this is not true for
every woman). We did not have race data in our cohort,
but this finding suggests race may play a role in the differ-
ence we observed. Furthermore, fewer cultural similarities
exist between Sub-Saharan Africa, South Asia and Canada
compared to Western Europe, USA, Australia, New Zealand
and Canada. When healthcare providers interact with women
who dress or speak in a way unfamiliar to them, they may
make unfounded assumptions about these women’s health-
care needs [30].

There are limitations to this study which warrant men-
tion. Patients without provincial health care coverage are
not included in the dataset. This group may experience more
marginalization than the remainder of the cohort. With a
large administrative database study, missing data, including
missing ESAS measures, is prevalent. The cohort complet-
ing the ESAS assessments differed from those not complet-
ing the ESAS assessments on baseline characteristics. Those
completing the ESAS assessments came from higher income
neighbourhoods, resided in urban areas and in neighbourhoods
with low levels of deprivation, dependency, and instability.
Those receiving chemotherapy and radiation therapy more
often completed the ESAS, likely related to more frequent
health care visits. The impact on generalizability is difficult
to interpret, but there may be a difference in symptom burden
in the cohort not studied. In our study, all patients were cared
for at regional academic cancer centers where uniform prac-
tice guidelines would be expected. The differences at other
centers may be more pronounced. With a large database, it is
possible to observe statistically significant differences that are
not necessarily clinically meaningful. However, with equity
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Fig.4 Proportion of immigrant
women with ESAS score >4 for
pain over time by a. region of
origin b. length of stay and c.
immigration class. *Statistically
significant difference between
groups. Values with fewer than
50 responses are censored

research, even small differences which are otherwise unex-
plained warrant further investigation into potentially biased

systems and processes.
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and treatment variables. Differences in pain were observed
between women based on region of origin, but not length
of stay or immigration class. Further research to understand
approaches to more optimal pain management in these women
is needed. This work highlights the need of symptom support
services to be accessible and delivered by providers with cul-
tural competence.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s10549-023-06938-8.
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