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Abstract

Background Health-Related Quality of life (HRQol) in cancer survivors can be significantly affected in the long-
term by various consequences resulting from differing levels of severity of cancer and its treatments. Our objective
was to identify factors associated with HRQoL in breast cancer survivors (BCSs) and cancer-free women (CFWs).

Methods We conducted a cross-sectional study in Seintinelles volunteers who answered online questionnaires
between September 15, 2020 and February 5, 2021. HRQol. was measured using the World Health Organization Qual-
ity of Life-BREF questionnaire. We collected data on sociodemographic and health-related factors, lifestyle habits,
coping mechanisms, locus of control, and health literacy. SAS version 9.4 statistical software was used for analyses. We
performed descriptive analyses of the characteristics of the participants in each group and compared these character-
istics between the two groups using the Chi? test or the Student t-test. The adjusted means of the scores of different
psychometric scales were calculated and compared using the method of least squares to fit general linear models
(GLM) while adjusting for various factors. Multiple linear or multiple logistic regression models were used to assess

the factors associated with WHOQOL-BREF scores, separately, in the two groups of participants.

Results The study involved 722 BCSs and 1359 CFWs aged 26-75 years. BCSs had significantly lower physical health
scores and were less likely to be satisfied with their health compared to CFWs (59.5 vs. 63.2, p < 0.0001; and 56.5% vs.
75.2%, p=0.002, respectively). In both groups, some common factors were positively associated with physical health
(high financial level, being professionally active, normal BMI, good health status, alcohol consumption, higher values
(>22) of internal locus of control); or inversely associated (neurological and sleep problems, over two medical consul-
tations/year). In BCSs, treatment by mastectomy or radiation therapy/brachytherapy, a short-time since diagnosis, cur-
rent cancer therapy, and presence of sequalae were inversely associated with physical health. BCSs' health satisfaction
was diminished with lower values of coping by positive thinking (< 14) and seeking social support (< 18).

Conclusions HRQoL can be improved by developing strategies that increase internal locus of control and coping
(positive thinking, problem-solving and seeking social support), and through health literacy.
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Introduction

Breast cancer (BC) is the most common cancer among
women worldwide, and the second cause of death in
France after cardiovascular diseases. The number of
new BC cases in 2020 in France was estimated at 58,083
(28% of cancers in women), and the estimated number of
deaths from BC was of 14,183 (17.6% of cancer deaths).
The same year, the prevalent number of BC cases was
estimated at 236,658 (33.9% of cancers) [1].

BC is a cancer with a good prognosis. The standard-
ized net survival in France is estimated at 97% at 1 year
and 88% at 5 years, with net survivals at 5 years higher
for women aged 50 and 60 (94%) and slightly lower for
women aged 70 years old (92%) and 80 years old (82%)
[2]. The favorable changes in survival may be explained
by earlier diagnosis (especially screening), better targeted
therapies, innovative treatments, and increased patient
monitoring [2].

Also, BC survivors now live longer and continue to
face a wide variety of long-term consequences of dif-
fering levels of severity of cancer and its treatments [3];
their quality of life (QoL) can be significantly affected in
the long-term after cancer diagnosis [4—7] and the conse-
quences of the disease can also affect their loved ones [7].

Health-related quality of life (HRQoL) is a multi-
dimensional concept that covers cancer patients’ subjec-
tive perceptions of the positive and negative aspects of
their symptoms, including physical, emotional, social,
and cognitive functions, disease symptoms and side
effects of treatment [8].

Breast cancer survivors (BCSs) with altered HRQoL
often report fatigue, pain, psychological disorders such as
depression, insomnia, cognitive dysfunction and negative
body image [4, 9, 10]. Other factors such as beliefs about
personal control are strongly associated with HRQoL
in BCSs, as well as in cancer-free women (CFWs) [11].
Some coping strategies could play an important role in
the persistence of fatigue [10], and health literacy has
been identified as a predictor of mental HRQoL [12].

Some studies have investigated HRQoL in patients
with BC at different times before and/or after cancer
diagnosis or completion of treatments, using several psy-
chometric scales [7, 13, 14], as for example, the World
Health Organization Quality of Life—-BREF questionnaire
(WHOQOL-BREF) [15-19], but few studies have inves-
tigated the determinants of WHOQOL-BREF domains.
The WHOQOL-BREF as a QoL scale makes it possible to
integrate other dimensions of quality of life (QoL), apart
from health (“social relationships” and “environment”),
which can be applied on a longer time scale, after diagno-
sis and therapy.

Given the complexity of the concept of HRQoL after
cancer and the unique experience of each patient going
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through this complex episode, along with their coping
mechanisms in a more or less favorable family and social
context, we proposed a cross-sectional study to estimate
HRQoL among BCSs who are 1 to 10 years post-diagno-
sis, compared to cancer-free women in the Seintinelles
study. The objectives of our study were: i) to assess and
compare HRQoL between the two groups of participants
(BCSs and CFWs); and ii) to identify factors associated
with WHOQOL-BREF domains in each group separately,
among several factors including sociodemographic and
health-related factors, current lifestyle habits, and scores
of personal locus of control, coping, and health literacy.

Material and methods

Study design

This is a cross-sectional study based on self-reported
sociodemographic, health and HRQoL data among
female volunteers of the French Seintinelles commu-
nity. The Seintinelles is a collaborative research plat-
form (www.seintinelles.com) with the aim of intensifying
community-based cancer research, which since 2013 has
included 38,240 volunteer citizens, both with and with-
out a personal history of cancer [20], and who participate
in descriptive studies (answering online questionnaires)
or in interventional research related to cancer.

Study population

The project was conducted among BCSs and CFWs Sein-
tinelles women between September 15, 2020 and Febru-
ary 5, 2021. All Seintinelles participants were informed
about the study via email and a message on the website
and were encouraged to participate. The inclusion cri-
teria were to be an adult, French-speaking Seintinelles
volunteer woman, who provided consent to participate,
and a) with a BC as first cancer that was diagnosed 1 to
10 years prior to the study, without declared recurrences,
metastases or new cancer occurrence in this time interval
(BCSs); or b) had no history of cancer. There was no limit
to the number of volunteers who could participate in this
study.

Data collection and study measures

Participants in this study were required to answer online
self-administered questions and complete several psy-
chometric scales. To ensure answers to all questions, the
possibility of answering the next question was condi-
tioned by the answer to the previous one, with an auto-
matic reminder when necessary. The questions covered
various themes including socio-economic and familial
factors (age, living status, having dependents, financial
level, education level, employment status and habitat
environment); current habits (tobacco smoking, alcohol
consumption, physical activity); fatalistic views on cancer
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prevention; current health-related characteristics (Body
Mass Index — BMI, health status, comorbidities, neuro-
logical problems, sleep disorders); and cancer-related
characteristics in BCSs (time since diagnosis, cancer
treatment types such as surgery, medical treatment or
radiation therapy/brachytherapy, current therapy against
cancer, presence of sequelae resulting from cancer and its
treatments). All participants completed four psychomet-
ric scales (further details can be found in the Additional
file 1):

1. The French-validated version [21] of the World
Organization Quality of Life Questionnaire (WHO-
QOL) — BREF [22] was used to assess HRQoL of
Seintinelles participants. The questionnaire includes
26 items, 24 of which are grouped into 4 domains:
“physical health” (PHYSH; 7 questions), “psycho-
logical health” (PSYCH; 6 questions), “social relation-
ships” (SOCREL; 3 questions) and “environment”
(ENVIR; 8 questions), and two global items assess-
ing the global QoL and the individual’s overall health
satisfaction. The reliability of the WHOQOL-BREEF is
acceptable, with Cronbach’s alpha coefficient above
0.65. Concurrent validity was also demonstrated
globally (p»<0.0001), using scores for general QoL
assessment, satisfaction with health, and the impor-
tance of the impact of disability on daily life [21].

2. The French-validated version [23] of the Multidi-
mensional Health Locus of Control Scale (MHLCS)
“form A”, an 18-item instrument [24] that measures
three dimensions of the perception of control over
health: “internal’, “powerful others” and “chance”
(with six items each). The MHLC scales are consid-
ered reliable (Cronbach alphas ranging from 0.60
to 0.75 and test—retest stability coefficients ranging
from 0.60 to 0.70) [25].

3. The French-validated version [26] of the Brief Cop-
ing Orientation to Problems Experienced Inventory
(Brief-COPE) [27] was used to assess how people
cope with a stressful event/stressful situations in
their daily life [28]. The questionnaire includes 28
items grouped two by two into 14 coping strategies
that then allow to define 4 factors: “positive thinking”
(3 strategies), “problem solving” (2 strategies), “seek-
ing social support” (4 strategies) and “avoidance” (5
strategies) [29]. The French version of Brief-COPE
(28 items grouped into 14 coping strategies) has been
validated in both a dispositional (trait coping) and a
situational (state coping) format, and the results show
good psychometric properties regardless of the for-
mat. In our study we used the dispositional version
where the verb is in the present tense conjugation.
Expected theoretical and observed structure fit ade-
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quately (in dispositional format: Chi*=606, p<0.05,
Root Mean Square Error of Approximation—
RMSEA =0.04; Goodness of Fit Index—GFI>0.95;
Adjusted Goodness of Fit Index—AGFI>0.92; Root
Mean Square Residual —-RMR<0.03 [26]. In addi-
tion, the 4-factor structure of the Brief-COPE dem-
onstrated satisfactory psychometric properties; the
structure showed acceptable internal consistency
with all Cronbach’s alpha greater than 0.6 [29].

4. The French-validated version [30] of the European
Health Literacy Survey Questionnaire is the short
Sform with 16 items (HLS-EU-QI6) of the HLS-EU-
Q47 [31]. The questionnaire addresses self-reported
difficulties in accessing, understanding, appraising
and applying information to tasks related with mak-
ing decisions in health care, disease prevention, and
health promotion. The French version of the HLS-
EU-Q16 has acceptable psychometric properties that
allow its use in health literacy surveys, provided that
the population surveyed has sufficient reading skills
(preferably not below high school level) (internal
consistency: Cronbach alpha coefficient of 0.81; over-
all Chi? test p-value for Rasch model fit of 0.08) [30].

Data processing

Age and time since diagnosis were described in tertiles.
Body size was assessed through a calculated BMI (kg/
m?). Participants were initially classified as underweight
(BMI<18.5), normal weight (BMI 18.5-24.9), overweight
(BMI 25-29.9), or obese (BMI > 30); the first two catego-
ries were then combined because of the very low repre-
sentation of underweight women, and they were grouped
under a single “normal” weight category. The scores of
the various psychometric scales were calculated based
on the algorithms proposed by their authors (Additional
file 1) and used as either continuous or categorical vari-
ables (according to the algorithms or dichotomized
according to the median).

For the WHOQOL-BREF with these four subscales
(physical health, psychological health, social relation-
ships and environment), reliability was assessed by cal-
culating the standardized Cronbach alpha coefficients
in the two groups of participants to ensure acceptable
reliability with values greater than 0.70 [32] (standard-
ized alpha Cronbach coefficients of 0.81 for BCSs and
0.79 for CFWs).

Statistical analysis

The study first described sociodemographic character-
istics, current lifestyle habits, and health-related char-
acteristics of the participants (including cancer-related
characteristics in BCSs). Next, we compared these
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characteristics between the two groups of participants
(BCSs and CFWs) using the Chi® test or the Student
t-test according to the type of variable.

The adjusted means of the scores of different psy-
chometric scales were calculated and compared using
the method of least squares to fit general linear models
(GLM) while adjusting for various factors included living
status (0: alone; 1: not alone), having dependents (1: yes;
0: no), financial level (1: high; 0: low), education level (0:
high school; 1: undergraduate to post-graduate degree),
being professionally active (1: yes; 0: no), habitat envi-
ronment (0: rural; 1: urban), age (1: 26-39; 2: 40-52; 3:
53-75 years), BMI (1: normal; 0: overweight or obese),
current health status (0: good enough or lower; 1: good
or very good), neurological problems (1: yes; 0: no), pres-
ence of comorbidities (cardiovascular, neurovascular
diseases or diabetes; 1: yes; 0: no), consultations with a
general practitioner in the last 12 months (0:<2; 1:>2),
sleep problems (1: yes; 0: no), currently smoking (1: yes; O:
no), current alcohol consumption (1: yes; 0: no), increase
in physical activity level in the last 10 years (1: yes, 0: no),
and fatalistic perception of cancer (1: yes; 0: no). We also
calculated and compared the adjusted proportions of the
categories of scores between the two groups of partici-
pants using the multiple logistic regression (multinomial
logistic regression if the dependent variable had more
than 2 categories).

Depending on the nature of the dependent variable
(continuous or categorical), multiple linear or multiple
logistic regression models were used to assess the factors
associated with WHOQOL-BREF scores, separately, in
the two groups of participants. The variables introduced
into the multivariable models were those identified as
statistically significant at the 5% level in the univariable
analyses, plus other variables (p>0.5) if known in rela-
tion to the outcome. The fully-adjusted model included
the variables cited above, and variables from the scores
of the psychometric scales dichotomized according to
the median [Brief-COPE: positive thinking (1:>14 vs.
0:<14), problem solving (1:>11 vs. 0:<11), seeking
social support (1:>18 vs. 0:<18), and avoidance (1:>18
vs. 0: <18); MHLCS: internal (1:>22 vs.<22), powerful
others (1:>19 vs. 0:<19) and chance (1:>18 vs. 0:<18);
health literacy (1: sufficient>12 vs. 0: limited <12)]. In
addition, the analysis among BCSs also included the fol-
lowing adjusting factors: current sequelae due to cancer
or its treatments (1: yes; 0: non), current cancer therapy
(1: yes; 0: non), time since cancer diagnosis (1: 1-3 years;
2: 4-6 years; 3: 7-10 years), and treatments against can-
cer: mastectomy (1: yes; 0: non), radiation therapy (1: yes;
0: non), and medical treatment (1: yes; 0: non).

All statistical tests were two-sided, and statistical sig-
nificance was defined as p<0.05. All analyses were
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performed using the SAS statistical software package
(version 9.4; SAS Institute, Cary, NC).

Results

Characteristics of BCSs and CFWs

A number of 2081 Seintinelles (722 BCSs and 1359 CFWs)
aged between 26 and 75 years participated in this study
and answered all the questions. As presented in Table 1,
compared to CFWs, BCSs were significantly older (mean
of 52.4 vs. 42.8 years), had fewer dependents (47.4% vs.
52.2%), and a lower level of education (high school: 21.5%
vs. 11.7%), were less likely to be professionally active (67.7%
vs. 80.1%), more likely to live in rural area (33.1% vs. 29.5%),
and were less likely to drink alcohol (72.7% vs. 76.7%). On
the other hand, compared to CFWs, BCSs were signifi-
cantly less likely to report a “good or very good” health sta-
tus (57.2% vs. 80.9%), and were two time more numerous
to declare comorbidities (cardiovascular, neurovascular
disease or diabetes; 21.9% vs. 11%). Compared to CFWss,
BCSs were also significantly less likely to have “good or
very good” QoL (78% vs. 83.5%), were less likely to be “sat-
isfied or very satisfied” with his life (56.5% vs. 75.2%), but
on the other hand, BCSs were more like to report a “suf-
ficient” health literacy compared to CEWs (54% vs. 44.9%)
(Table 2). Regarding BCSs, only a third were still under BC
treatment (33.4%), and the majority reported experiencing
sequelae due to cancer or its treatments (73.6%) (Table 1).

Psychometric scales scores of BCSs and CFWs
Comparisons of the unadjusted average scores between
the two groups of participants are provided in Additional
file 2, while the adjusted means are presented in Table 2.

Regarding WHOQOL-BREF, significant differences
were only observed in the PHYSH subscale, where BCSs
had a lower (“worser”) adjusted mean score compared to
CFWs (59.5 vs. 63.2) (Table 2).

Regarding MHLCS, the adjusted mean scores for two
subscales (“internal” and “powerful others”) showed signif-
icant differences between the two groups of participants.
The “internal” dimension was lower in BCSs compared
to CEWs (21.6 vs 22.2), and the perception control over
health corresponding to “powerful others” was higher in
BCSs compared to CFWs (19.7 vs. 18.9) (Table 2).

Regarding the Brief-COPE adjusted mean scores: “posi-
tive thinking’, “problem solving” and “avoidance”, showed
significant differences between the two groups. BCSs
had higher adjusted mean scores for “positive thinking”
and “problem solving’, and lower scores for “avoidance”
(14.7 vs. 13.6; 10.8 vs. 10.4; and 17.7 vs. 18.6, respectively)
compared to CFWs (Table 2).

Comparisons of proportions of scores (unadjusted and
adjusted) between BCSs and CFWs are given in Table 3
and Additional file 3.
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Table 1 Characteristics and lifestyle habits of breast cancer survivors and cancer-free women; the Seintinelles Study
Characteristics Breast cancer Cancer-free p-Value

Sociodemographic characteristics

Age (years)

Living alone
Dependents®

Financial level

Education level (years of study)

Currently employed
Habitat environment

Anthropometry
BMI (kg/m?)

Lifestyle habits
Current smoker

Current alcohol consumption

Increase in physical activity level
in the last 10 years

Fatalistic perception of cancer®

Health-related characteristics
Current health status

Number of consultations with a
general practitioner in the last 12
months?

Current sleep problems"

26 — 39 years

40 - 52 years

53 - 75 years

Yes

No?

Yes

No

Comfortable or very comfortable

Neither comfortable nor in difficulty
or lower*

High school (< 12)

Undergraduate to post-graduate
degree (13-17)¢

Yes
No
Rural
Urban

Normal (< 25)
Overweight or obese (= 25)

Yes
No
Yes
No
Yes
No
Yes
No

Good or very good
Good enough or lower'
<2

>2

Yes
No

Diseases diagnosed in the last 10 years

Presence of comorbidities'

Neurological problems’

Yes
No
Yes
No

survivors (n=722)

Mean (SD)

Min - Max [Median]
524 (10.1)

26-75[53]

N (%)

85(11.77)

259 (35.87)
378 (52.35)
170 (23.55)
552 (76.45)
342 (47.37)
380 (52.63)
358 (49.59)
364 (50.42)

155 (21.47)
567 (78.53)

489 (67.73)
233 (32.27)
239(33.10)
483 (66 90)
492 (68.14)
230 (31.86)

62 (8.59)

660 (91.41)
525(72.71)
197 (27.29)
354 (49.03)
368 (50.97)
243 (33.66)
479 (66.34)

3(57.20)
309 (42.80)
422 (58.45)
300 (41.55)
186 (25.76)
536 (74.24)

158
564
2203047

@
(78
(
502 (69.53

88)
12)
)
)

women (n=1359)

Mean (SD)

Min - Max [Median]
428(11.9)

26-75[41]

N (%)

643 (47.31)
391 (28.77)
325(23.91)
283(20.82)
1076 (79.18)
710 (52.24)
649 (47.76)
717 (52.76)
642 (47.24)
159 (11.70)
1200 (88.30)

1088 (80.06)
271 (19.94)
401 (29.51)
958 (70.49)

947 (69.68)
412 (30.32)

130(9.57)
1229 (90.43)
1042 (76.67)
317 (2333)
472 (34.73)
887 (65.27)
306 (22.52)
1053 (77.48)

1099 (80.87)
260 (19.13)
810 (59.60)
549 (40.40)

310(22.81)
1049 (77.19)

149 (10.96)
1210 (89.04)
367 (27.01)
992 (72.99)

Student t-test
<.0001

Chi?

<.0001

0.1521

0.0342

0.1677

<.0001

<.0001

0.0907

0.4692

0.4628

0.0462

<.0001

<.0001

<.0001

0.6102

0.1326

<.0001

0.0945
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Table 1 (continued)
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Cancer-related characteristics

Treatments received

Mastectomy Yes
No
Radiation therapy* Yes
No
Drugs' Yes
No
Current cancer therapy Yes
No
Time since diagnosis (years) 1-3 years
4-6 years
7-10 years
Persistent sequelae due to Yes
cancer and its treatments No

269 (37.26)

453 (62.74)
655 (90.72)
67 (9 28)
4(71.19)
208 (28 81)
241(33.38)
481 (66.62)
259 (35.87)
255 (35.32)
208 (28.81)
531( )
191 ( )

73.55
2645

2 Living with partner or with a family member

b Children or other dependents

¢ Includes: “in difficulty or in great difficulty” BCSs: n=29 (4.02%) and CFWs: n=57 (4.19%) and “neither comfortable nor in difficulty” BCSs: n=335 (46.40%) and CFWs:

n=585 (43.05%)

9 Education level: “undergraduate to graduate degree” (13-17 study years): BCSs: n=471 (65.24%), CFWs: n =964 (70.93%); and “post-graduate degree” (> 17 study

years): BCSs: n=96 (13.30%), CFWs: n=236 (17.37%)

€ Corresponds to wrong answers to the question: “Cancer cannot be avoided”

fIncludes: “Bad or very bad”: BCSs: n=39 (5.40%) and CFWs: n =43 (3.16%); and “Good enough”: BCSs: n=270 (37.40%) and CFWs: n=217 (15.97%)

9 Among BCSs, apart from any medical visit related to cancer

P Sleep problems: sleep < 7 h at night in the week, with difficulty falling asleep or sleep interruptions during the night

i Comorbidities: cardiovascular disease, neurovascular disease or diabetes

J Neurological disorders: Parkinson disease, depression, psychological disorders requiring treatment, migraine, memory problems requiring treatment, other

neurological disease

K Radiation therapy or brachytherapy

"'Medical cancer treatments: chemotherapy, immunotherapy, hormonotherapy, targeted therapy or other drug therapy

Compared to CFWs, BCSs were significantly less
likely to be “satisfied or very satisfied” with their health
compared to CFWs (56.5% vs. 75.2%). They were also
more likely to report a “sufficient” health literacy (HL
scores > 12; 54% vs. 44.9%). Regarding their assessment of
global QoL, even if the proportion of BCSs considering it
“good or very good” was lower compared to CFWs (78%
vs. 83.4%), this difference was not statistically significant
in adjusted models (Table 3 and Additional file 3).

Factors associated with scores of HRQoL in BCSs
WHOQOL-BREF scores (Table 4; Additional file 4)

Physical health The factors significantly positively asso-
ciated with PHYSH scores were: a high financial level,
being professionally active, a normal BMI and a good
health status, have received medical treatment for cancer,
current alcohol consumption, a Brief-COPE “problem
solving” score>11, and an “internal” MHLCS score >22.
The factors significantly inversely associated with PHYSH
scores were: a high education level, presence of neurolog-
ical problems, more than 2 consultations with a general

practitioner in the last year and sleep problems, current
therapy against cancer, have had mastectomy and treat-
ment by radiations, have cancer-related sequelae, and
short time since diagnosis (1-3 years).

Psychological health The factors significantly positively
associated with PSYCH scores were: a good financial level,
a good health status, a Brief-COPE “positive thinking”
score>14, a “problem-solving” score>11 and a “seeking
social support” score > 18. The factors significantly inversely
associated with PSYCH scores were: be between 40 and
52 years old, have neurological problems, more than 2 con-
sultations with a general practitioner in the last year, a short
time since diagnosis (1-3 years), a Brief-COPE “avoidance”
score>18, and a MHLCS “chance” score > 18.

Social relationships The factors significantly positively
associated with SOCREL scores were: not living alone,
a good health status, a Brief-COPE “positive thinking”
score>14 and a “seeking social support” score>18. The
factors significantly inversely associated with SOCREL
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Table 2 Comparisons of adjusted means of psychometric scale scores between breast cancer survivors and cancer-free women

Breast cancer survivors (n=722)
Adjusted mean? [Cl 95%]

Cancer-free women (n=1359) p-Value
Adjusted mean? [Cl 95%)]

WHOQOL-BREF

WHOQOL: physical health [PHYSH] 59.45 [57.95; 60.96] 63.24 (61.68; 64.80] <.0001
WHOQOL: psychological health [PSYCH] 57.96 [56.28; 59.63] 4 [56.40; 59.88] 0.8026
WHOQOL: social relationships [SOCREL] 54.59[52.53; 56.66] 55.12[52.98;57.27] 0.5552
WHOQOL: environment [ENVIR] 67.55 [66.22; 68.88] 67.20 [65.82; 68.58] 0.5445
MHLCS - Form A
MHLCS: internal 21.581[21.19;21.97] 22201(21.79;22.61] 0.0003
MHLCS: powerful others 19.73[19.24; 20.23] 18.90[18.38;19.42] 0.0001
MHLCS: chance 18.55 [18.04; 19.05] 18.28[17.76; 18.81] 0.2261
Brief-COPE
BCOPE: positive thinking 14.78 [14.41;15.16] 13.58 [13.19; 13.96] <.0001
BCOPE: problem solving 10.76 [10.46; 11.07] 10.41[10.09; 10.73] 0.0087
BCOPE: seeking social support 17.05 [16.56; 1753] 17.24[16.74;17.74] 0.3651
BCOPE: avoidance 17.71[17.34,18.09] 18.59[18.20; 18.98] <.0001
HLS-EU-Q16° 1216 [11 12.52] 11,92 [11.54;12.31] 0.1426

2 Adjusted means and 95% confidence intervals; adjusted for: living status (0: alone; 1: not alone), having dependents (1: yes; 0: no), financial level (1: high; 0: lower),
education level (0: high school; 1: undergraduate to post-graduate degree), being professionally active (1: yes; 0: no), habitat environment (0: rural; 1: urban), age (1:
26-39; 2: 40-52; 3: 53-75 years), BMI (1: normal; 0: overweight or obese), current health status (0: good enough or lower; 1: good or very good), neurological problems
(1: yes; 0: no), presence of comorbidities (cardiovascular, neurovascular diseases or diabetes; 1: yes; 0: no), consultations with a general practitioner in the last

12 months (0: <2; 1:>2), sleep problems (1: yes; 0: no), currently smoking (1: yes; 0: no), current alcohol consumption (1: yes; 0: no), increase in physical activity level in
the last 10 years (1: yes, 0: no), and fatalistic perception of cancer (1: yes; 0: no)

b N=1817 in whom the scores could be calculated (678 BCSs and 1139 CFWs) / 2081

Table 3 Comparisons of proportions of psychometric scale scores between breast cancer survivors and cancer-free women

Characteristics Breast cancer survivors Cancer-free women Chi?p-Value Adjusted p-Value?
(n=722) (n=1359)
N (%) N (%)
WHOQOL-BREF: Global QoL
Poor or very poorb 28 (3.88) 58(4.27) 0.0014 0.3307
Neither poor nor good 131 (18.14) 167 (12.29)
Good or very good® 563 (77.98) 1134 (83.44)
WHOQOL-BREF: Health satisfaction
Dissatisfied or very dissatisfiedd 113 (15.65) 140 (10.30) <.0001 0.0019
Neither satisfied nor satisfied 201 (27.84) 197 (14.50)
Satisfied or very satisfied® 408 (56.51) 1022 (75.20)
Health literacy (HLS-EU-Q16)
Inadequate (0-8) 73(10.77) 158 (13.87) <.0001 <.0001
Problematic (9-12) 239 (35.25) 470 (41.26)
Sufficient (13-16) 366 (53.98) 1(44.86)
Don’t know/ Not applicable 220(16.19) 44 (6‘09)

@ Models adjusted for same variables as in Table 2, footnote a
b “Very poor”: BCSs: n=2 (0.28%), CFWs: n=4 (0.29%); “Poor”: BCSs: n=26 (3.60%), CFWs: n=54 (3.97%)

€ “Good": BCSs: n =455 (63.02%), CFWs: n=811 (59.68%); “Very good”: BCSs: n =108 (14.96%), CFWs: n =323 (23.77%)

d “Very dissatisfied”: BCSs: n=5 (0.69%), CFWs: n=9 (0.66%); “Dissatisfied”: BCSs: n=108 (14.96%), CFWs: n =131 (9.64%)
€ “Satisfied”: BCSs: n =355 (49.17%), CFWs: n =744 (54.75%); “Very satisfied”: BCSs: n =53 (7.34%), CFWs: n = 278 (20.46%)
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scores were: presence of neurological problems, more
than 2 consultations with a general practitioner in
the last year and sleep problems, time since diagnosis
(1-6 years), and a Brief-COPE “avoidance” score > 18.

Environment The factors significantly positively asso-
ciated with ENVIR scores were: a good financial level, a
good health status, current alcohol consumption, a Brief-
COPE “positive thinking” score>14, a “problem-solving
score”>11 and a sufficient HL score (>12). The factors
significantly inversely associated with ENVIR scores
were: have sleep problems and a Brief-COPE “avoidance”
score>18.

Appreciation of global QoL BCSs were more likely to
rate their global QoL as good if they lived in rural area
and if were alcohol consumers; and they were less likely
to rate their QoL as good if they had a low financial level,
a poorer health status, had had a mastectomy, or had
lower values of Brief-COPE “positive thinking” (<14) and
“seeking social support” (<18), or higher values (>18) of
“chance” MHLCS scores (Table 5).

Health satisfaction BCSs were less likely to be satisfied
with their health if they had a poorer health status, had
comorbidities, and if they had lower values of the Brief-
COPE “positive thinking” and “seeking social support”
scores (Table 5).

Factors associated with scores of HRQoL in CFWs
WHOQOL-BREF scores (Table 4; Additional file 5)

Physical health The factors significantly positively asso-
ciated with PHYSH scores were: a good financial level,
being professionally active, having a normal BMI and a
good general health status, current alcohol consump-
tion, an increased physical activity level, a Brief-COPE
“positive thinking” score>14, and an “internal” MHLCS
score >22. The factors significantly inversely associated
with PHYSH scores were: having neurological problems,
comorbidities, more than 2 consultations with a general
practitioner in the last year, sleep problems, and a Brief-
COPE “avoidance” score > 18.

Psychological health The factors significantly positively
associated with high scores of PSYCH were: not living
alone, a good financial level, being professionally active,
age between 53 and 75 years, having a normal BMI and a
good general health status, a Brief-COPE “positive think-
ing” score> 14, “problem solving” score>11 and a “seek-
ing social support” score>18. The factors significantly
inversely associated with PSYCH scores were: having

Page 10 of 17

neurological problems, more than 2 consultations with a
general practitioner in the last year, sleep problems, and a
Brief-COPE “avoidance” score > 18.

Social relationships The factors significantly positively
associated with SOCREL scores were: not living alone,
being professionally active, a good health status, a Brief-
COPE “positive thinking” score > 14 and a “seeking social
support”’>18, a MHLCS “powerful others” score>19,
and a sufficient HL score (>12). The factors significantly
inversely associated with SOCREL scores were: sleep
problems, and a Brief-COPE “avoidance” score > 18.

Environment The factors significantly positively asso-
ciated with ENVIR scores were: not living alone, a
good financial level, a good health status, a Brief-COPE
“positive thinking” score>14, a “seeking social support”
score>18, and a sufficient HL score (>12). Sleep prob-
lems were significantly inversely associated with ENVIR
scores.

Appreciation of global QoL CFWs were less likely to
rate their global QoL as good if they lived alone, had a
low financial level, were no longer professionally active,
had a poorer health status or sleep problems, or if they
had lower values (< 14) of Brief-COPE “positive thinking”
and higher values (> 18) of “avoidance” scores (Table 5).

Health satisfaction CFWs were more likely to be satis-
fied with their health if they were smokers, and they were
less likely to be satisfied if they had a low financial level, a
poorer health status, neurological problems, sleep prob-
lems, if they had had more than 2 consultations with a
general practitioner, if they did not increase their level of
physical activity in the past 10 years, or had lower (<22)
“internal” MHLCS scores (Table 5).

Discussion

This cross-sectional study conducted in a large sample
of BCSs and CFWs Seintinelles participants shows that
BCSs had a significantly lower adjusted-mean physical
health (PHYSH) score than CFWs, and that the adjusted
proportion of BCSs reporting being satisfied with their
health was also significantly lower compared to CFWss.
Generally, the same sociodemographic and general
health factors identified as being associated with the
WHOQOL-BREF domains in BCSs were also found in
CFWs. In addition, among CFWs, age over 52 years was
associated with higher PSYCH scores, increased level
of physical activity was associated with higher PHYSH
scores, while the presence of comorbidities was inversely
associated with this domain.
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Table 5 Factors associated with Good Global Quality of Life and Health Satisfaction in BCSs and CFWs BCSs and CFWs

Variable Breast cancer survivors (n=722) Cancer-free women (n=1359)
WHOQOL-BREF WHOQOL-BREF
Global Quality of life Health' satisfaction Global Quality of life Health' satisfaction
Good (n=563) vs. Low Yes (n=408) vs. No (n=314) Good (n=1134) vs. Low Yes (n=1022) vs. No
(n=159) (n=225) (n=337)
OR [C1 95%]° OR [C1 95%]° OR [C195%]P OR[C195%]°
Living alone
Yes 0.631[0.39; 1.03] 1.491[0.95; 2.32] 043 [0.30; 0.621*** 0.93[0.63;1.37]
No¢ Reference Reference Reference Reference
Dependents
Yes 1.12[0.68; 1.84] 0.8910.59; 1.35] 1.12[0.78; 1.60] 1.06 [0.75; 1.50]
No Reference Reference Reference Reference
Financial level
Low? 0.34[0.22; 0.55]*** 0.79[0.55; 1.15] 0.51[0.36; 0.72]** 0.67 [0.48; 0.931*
High® Reference Reference Reference Reference

Education level (study years)
High school (< 12)

Undergraduate to post-
graduate degree (>12)

Professionally active
Yes
No
Habitat environment
Rural
Urban
Age (years)
26 -39
40-52
53-75
P
Body mass index (BMI)

trend

Normal
Overweight or obese
Current health status
Good enough or lower
Good or very good
Neurological problems” 9
Yes
No
Presence of comorbidities? "
Yes
No

1.49[0.87;2.55]

Reference

Reference
0.62[0.39;1.01]

1.92[1.19; 3.10]**
Reference

Reference
0.54[0.25; 1.16]
0.521[0.23;1.15]
0.161

Reference
1.44[0.90; 2.28]

0.35[0.22; 0.56]***

Reference

0.68 [0.44; 1.06]
Reference

0.75[0.44; 1.25]
Reference

Consultations with a general practitioner’

<2
>2
Currently smoking
Yes
No

Current alcohol consumption

Yes
No

Reference
0.94[0.61; 1.46]

0.86 [0.44; 1.69]
Reference

1.90 [1.22; 2.96]**

Reference

1.29[0.81; 2.05]

Reference

Reference
146 [0.95; 2.23]

1.00 [0.68; 1.47]
Reference

Reference
0.70[0.38;1.27]
0.54[0.29; 1.03]
0.063

Reference
0.71[0.48; 1.04]

0.22 [0.15; 0.32]***

Reference

0.8310.56; 1.22]
Reference

0.50[0.32; 0.79)**
Reference

Reference
0.97[0.67; 1.40]

0.96 [0.51; 1.80]
Reference

1.36 [0.92; 2.02]

Reference

0.78[0.48; 1.26]

Reference

Reference
0.56 [0.38; 0.83]**

1.10[0.77;1.58]
Reference

Reference
0.92[0.62; 1.37]
1.20 [0.76; 1.88]
0.549

Reference
1.05 [0.74; 1.48]

0.43 [0.30; 0.62]***

Reference

0.78 [0.55; 1.11]
Reference

1.23[0.73; 2.05]
Reference

Reference
0.76 [0.54; 1.07]

1.27[0.74; 2.15]
Reference

0.83[0.57;1.22]

Reference

1.14[0.70; 1.86]

Reference

Reference
1.02 [0.68;1.52]

1.2510.89;1.76]
Reference

Reference

0.70 [0.48; 1.02]
0.93[061; 1.44]
0434

Reference
0.81[0.58;1.12]

0.09 [0.07; 0.13]***

Reference

0.61 [0.44; 0.85]**
Reference

0.69[0.43;1.10]
Reference

Reference
0.68 [0.50; 0.931*

1.7411.01; 3.00]*
Reference

1.22[0.85;1.74]

Reference
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Variable

Breast cancer survivors (n=722)

Cancer-free women (n=1359)

WHOQOL-BREF

WHOQOL-BREF

Global Quality of life

Good (n=563) vs. Low
(n=159)

OR[Cl 95%]°

Health’ satisfaction

Yes (n=408) vs. No (n=314)

OR[Cl 95%]°

Global Quality of life

Good (n=1134) vs. Low
(n=225)

OR [C1 95%]P

Health' satisfaction

Yes (n=1022) vs. No

(n=337)

OR [CI 95%]°

Increased physical activity level

Yes
No
Sleep problems
Yes
No

Reference
0.82[0.54;1.25]

0.64 [0.40; 1.00]
Reference

Fatalistic opinion about cancer!

Yes
No

Brief-COPE: positive thinking®

<14
>14

Brief-COPE: problem solving*

<1
>11

1.27 [0.80; 2.00]
Reference

0.48[0.31;0.75]**

Reference

0.96 [0.62; 1.49]
Reference

Brief-COPE: seeking social support*

<18
>18
Brief-COPE: avoidance*
<18
>18
MHLCS: internal
<22
>22
MHLCS: powerful others*
<19
>19
MHLCS: chance®
<18
>18

Health literacy (HLS-EU-Q16)

Limited (<12)
Sufficient (>12)
Current cancer sequelae
Yes
No
Current cancer treatment
Yes
No

Response time since diagnosis

1-3years
4 - 6 years
7 - 10 years
P,

trend

0.59[0.37;0.92]*
Reference

Reference
0.86 [0.55; 1.34]

1.17[0.75; 1.83]
Reference

Reference
0.98 [0.64; 1.50]

Reference
0.64 [0.41;0.99]*

0.81[0.53; 1.24]

Reference

0.83[0.47;1.46]
Reference

1.23[0.73; 2.07]

Reference

0.92[0.52; 1.62]
1.05 [0.60; 1.84]
Reference
0.737

Reference
0.85[0.59; 1.20]

1.16 [0.77;1.75]

Reference

0.87[0.59; 1.27]
Reference

0.54[0.38;0.777**

Reference

0.93[0.64; 1.34]
Reference

0.62 [0.43; 0.90]*
Reference

Reference
1.18 [0.80; 1.74]

0.751[0.52; 1.09]
Reference

Reference
1.02 [0.71; 1.45]

Reference
0.86 [0.60; 1.25]

0.87[0.61;1.24]

Reference

0.78[0.50; 1.22]
Reference

0.89[0.57;1.39]

Reference

0.75 [0.46; 1.23]
1.07 [0.67;1.70]
Reference
0.207

Reference
0.74[0.52; 1.05]

0.54[0.38;0.77]**
Reference

1.19[0.82; 1.75]
Reference

0.41[0.28; 0.61)***

Reference

1.01[0.71; 1.44]
Reference

0.88[0.64; 1.21]
Reference

Reference
0.65 [0.46; 0.901**

1.07 [0.77;1.48]
Reference

Reference
1.38[0.97; 1.96]

Reference
0.72[0.52; 1.00]

0.82[0.59; 1.15]

Reference

Reference
0.60 [0.43; 0.84]**

0.56 [0.40; 0.791**

Reference

1.09[0.75; 1.57]
Reference

0.72[0.51;1.01]

Reference

1.16 [0.83; 1.62]
Reference

0.81[0.60; 1.10]
Reference

Reference
0.79[0.58; 1.09]

0.69[0.51; 0.951*
Reference

Reference
1.00[0.72; 1.39]

Reference
0.95[0.70; 1.30]

0.89[0.65; 1.22]

Reference
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Table 5 (continued)
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Variable Breast cancer survivors (n=722) Cancer-free women (n=1359)
WHOQOL-BREF WHOQOL-BREF
Global Quality of life Health' satisfaction Global Quality of life Health' satisfaction
Good (n=563) vs. Low Yes (n=408) vs. No (n=314) Good (n=1134) vs. Low Yes (n=1022) vs. No
(n=159) (n=225) (n=337)
OR [Cl 95%)° OR [C1 95%)° OR [CI 95%]° OR [C1 95%]P
Mastectomy
Yes 0.55[0.35; 0.871* 0.81[0.55; 1.20]
No Reference Reference
Radiation therapy'
Yes 0.72[0.33;1.57] 0.80[0.41;1.56]
No Reference Reference

Medical treatment™

Yes 1.11 [0.66; 1.88] 1.411[0.90; 2.21]
No Reference Reference
"p<0.05
"p<0.01
™ p<0.0001

2 0dds ratios and 95% confidence intervals. Models adjusted for same variables as in Table 4, footnote a

b 0dds ratios and 95% confidence intervals. Models adjusted for same variables as in Table 4, footnote b

¢ Living with partner or with a family member
d “Neither comfortable nor in difficulty” or lower
¢ “Comfortable and very comfortable”

fNeurological problems: Parkinson disease, depression, psychological disorders requiring treatment, migraine, memory problems requiring treatment, other

neurological disease

9 Comorbidities: cardiovascular disease, neurovascular disease or diabetes
P Diagnosis in the last 10 years

iIn the last 12 months; apart from consultations related to cancer in BCSs
J Agree that: “Cancer cannot be avoided”

K Median value

'Radiation therapy or brachytherapy

™ Medical therapy: chemotherapy, hormone therapy, immunotherapy, targeted therapy or other drug therapy

WHOQOL-BREF scores and associated factors

The mean scores of the four WHOQOL-BREF domains
and the perception of global QoL measured in BCSs vary
widely between studies [7, 15—-18, 33]. These differences
may be due to the fact that these studies were conducted
in different countries/regions, in different living environ-
ments, among people of different cultures, with differ-
ent education and financial levels, different age and time
periods since cancer diagnosis or surgery; and presenting
above all unadjusted mean scores on specific domains of
WHOQOL-BREF. For example, in the study of Kluth-
covsky and Urbanetz, the average PHYSH score was also
significantly lower among Brazilian BCSs 5 years post-
diagnosis, compared with the cancer-free group [15].

Sociodemographic factors
Regarding sociodemographic factors, in BC patients in
Central rural India, being without a partner was inversely

associated with the PSYCH and SOCREL scores, lower
education was inversely associated with ENVIR scores,
whereas higher income was associated with higher
three scores (PSYCH, SOCREL and ENVIR), and age
above 50 years was associated with higher ENVIR scores
[17]. Also, in Serbian BCSs, higher education level was
associated with higher all the four WHOQOL-BREF
domains; marital status (living not alone) was associated
with higher SOCREL and ENVIR scores; while age was
inversely associated with PSYCH, SOCREL and ENVIR
scores [33]. Our results concerning a good financial level,
not living alone and age, are broadly consistent with those
of these studies. Furthermore, in our study, be profession-
ally active was associated with higher PHYSH scores.

Health-related factors
Regarding factors related to health in general or to BC
in particular, it has been reported that the presence of
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comorbidities was inversely associated with scores of all
the WHOQOL-BREF domains, that the number of years
since BC surgery was associated with higher PHYSH,
PSYCH and ENVIR scores, and that compared to a classi-
cal mastectomy, a breast-conserving or mastectomy with
breast reconstruction were associated with higher PHYSH
scores [33]. The negative role of mastectomy on WHO-
QOL-BREF has also been reported by Marinkovic et al.;
in this study, Serbian patients with radical mastectomy
had worse scores in all four domains compared to women
with conservative surgery [19]. Some other studies have
shown that patients with BC in active treatment or with
metastatic disease had worse PSYCH and SOCREL scores
compared with survivors during the different follow-up
periods [7], and that patients who were not included in
a physical activity program after cancer treatment had
worse PHYSH, PSYCH and SOCREL scores [18].

Similarly, in our study, some health problems (pres-
ence of neurological problems and sleep problems,
more than two consultations in a year with a general
practitioner excluding cancer) were inversely associ-
ated with certain WHOQOL-BREF scores; and on the
other hand, in Seintinelles BCSs, a good health status
was associated with higher all the four WHOQOL-
BREF domains, and a normal BMI was associated with
higher PHYSH scores. Regarding factors directly related
to BC, our study showed also that being still under
cancer treatment, having cancer-related sequelae, hav-
ing undergone a mastectomy or radiation treatment
(radiation therapy or brachytherapy), were inversely
associated with PHYSH score. Compared to a long
period of time (7-10 years), a shorter time since diag-
nosis (1-3 years) was inversely associated with PHYSH,
PSYCH and SOCREL scores.

Health locus of control (HLC)

The mean scores of the three HLC domains measured in
women with cancer vary between studies [34—37], and
those of BCSs Seintinelles are integrated among these
values. On the other hand, few studies have investigated
HLC scores both in cancer patients and in healthy people.
Women with cancer (or specifically with BC) had higher
scores on all external HLC subscales, and lower internal
HLC compared to healthy women [34, 35] and our results
are consistent with these findings. In Seintinelles, the dif-
ferences between the adjusted means between the two
groups of participants were significant only for “internal”
and “powerful others” subscales. That implies that Sein-
tinelles BCSs believe that their health status is controlled
more by external forces (by “powerful others” and to a
lesser extent by “chance”), and less by their own actions
(health behaviors), compared to CFWs. Individuals with a
higher internal HLC have a greater predictive potential for
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better adaptation to cancer, a fact which implies that they
are more likely to seek information about health-threaten-
ing conditions and to adopt healthier behaviors [24].

Coping Orientation to problem Experienced Inventory - Brief
(Brief-COPE)

After BC diagnosis, many women used different cop-
ing strategies to adjust their lives accordingly, and these
strategies can have an impact on patients’ perception
about their illness, helps adapting to change, and conse-
quently, affect their level of mental health, psychological
well-being and QoL [38, 39].

As reported by Nipp et al, in patients with incurable
cancer, reporting emotional support and acceptance
coping strategies correlated with better QoL and mood,
whereas denial and self-blame negatively correlated with
these outcomes [38]. Women who respond to their BC
diagnosis with passive acceptance and resignation are at
significant risk for poor long-term psychological adjust-
ment [40]. Also, it has been reported that maladaptive
coping and lower social support increased adjusted odds
of decline in QoL [41]. Moreover, a maladaptive coping
style in the diagnostic phase was associated with worse
HRQoL for 2 years after diagnosis in South Korean
women with BC [42].

Regarding the “positive thinking” strategy, Lopez et al.
reported that it is one of the most commonly used by
cancer patients and that it can predict better health ben-
efits for the short and long term [43]. In our study, the
comparison of the adjusted means of the scores indi-
cates that BCSs use more efficient strategies in terms of
QoL protection (more “positive thinking” and “problem
solving” strategies and use less the “avoidance” strategy)
compared to CFWs. However, adjusted “seeking social
support” mean scores were comparable between the two
groups of Seintinelles. Also, in the Turkish case—control
study, Inci et al. found no significant differences in “seek-
ing social support” between cancer patients and cancer-
free people [44].

Health literacy (HL)

The European Health Literacy Survey conducted in
eight countries (without France), shows that for the
overall sample, the proportion of people with limited
HL (inadequate or problematic levels measured with
the HLS-EU-Q86 instrument) was of 47.6%, and that
the distribution of levels differed substantially across
countries [31]. As reported more recently by Bacco-
lini et al. in their systematic review and meta-analysis
concerning the Health Literacy in European union
Member States, the pooled prevalence of low HL var-
ies between 27 to 48%, depending on the literacy assess-
ment method applied [45]. Southern, Western, and
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Eastern EU countries had lower HL compared to north-
ern Europe; and for example, low HL in France was of
51% compared to 44% in Denmark [45]. In our study,
the proportions of limited HL were different between
the two groups of participants, lower in BCSs compared
to CEW's (46.0% vs. 55.1%).

A low level of HL has been associated with poor
health status [31, 46], more than one long-term illness
[31], more hospitalizations, greater use of emergency
care [31, 46], lower rate of mammography screen-
ing, poorer ability to demonstrate taking medications
appropriately, and poorer ability to interpret labels
and health messages [46]. In Chinese cancer survivors,
inadequate HL was an independent predictor of poor
QoL (measured by EORTC QOL-C30) and was associ-
ated with a lower level of functioning and a higher level
of symptomatology or problems [47]. Quite the oppo-
site, better HL was associated with better cognitive
status, fewer depressive symptoms and chronic con-
ditions, higher life-space mobility and better physical
performance in 75-year-old Finnish men and women
[48]. However, it should be noted that comparisons of
our findings with the literature are generally difficult,
given that different measurement instruments have
been used, both for HRQoL and for HL. Added to this
are the particularities linked to the populations under
study (country, culture, age, socio-demographic char-
acteristics, etc.).

As observed in our study, HLC, coping strategies and
HL play important roles on all components of the WHO-
QOL-BREE. In Seintinelles, apart from certain particular-
ities in BCSs or in CFWss, in both groups of participants,
the PHYSH domain increased significantly with higher
values (>22) of “internal” HLC; the PSYCH domain
increased with higher values of “problem solving” (>11),
“positive thinking” (>14) and “seeking social support”
(>18), and decreased with higher values (>18) of “avoid-
ance”; the SOCREL domain increased with higher values
of “positive thinking” and “seeking social support’, and
decreased with higher values of “avoidance”; while the
ENVIR domain increased with values corresponding to
a sufficient HL (>12). Thus, acting on these three factors
could lead to an improvement in HRQoL in both BCSs
and CFWs.

As stated in the literature, coping strategies and HLC
can be changed by cognitive behavioral interventions [49].
The association between HL and HRQoL is important
from a clinical and public health perspective, for interven-
tions aimed at improving the overall QoL of cancer sur-
vivors [47]. Increasing QoL is important for improving
symptom relief, care, and rehabilitation of patients [50],
and on the other hand, to predict survival [51].
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Strengths and limitations

Our study has several strengths, such as the large sample size,
the involvement of people who have had BC and also women
without a personal history of cancer, the collection of data in
many fields, the fact of having identified several factors posi-
tively or inversely associated with the QoL and the fact of
having covered a long-time sequence, up to ten years after the
end of the treatments. However, it also had limitations. The
main methodological limitation of this study is its cross-sec-
tional design, with all variables (dependent and explanatory)
measured at the same time, such that the temporal sequence
of cause and effect cannot be determined. We retrospectively
collected self-reported data dating back 10 years, which may
induce a recall bias. Participants were all volunteers with a
high socio-economic and educational level, concerned about
their health, which implies a selection bias. Another limita-
tion is the fact that our study took place in the midst of the
COVID-19 pandemic and that the QoL of the participants (in
both groups) could have been affected by this event.

In conclusion, our study showed that BCSs had signifi-
cantly lower levels of physical health and were less likely to
be satisfied with their health than CFWs. Particular atten-
tion should be given to HLC, coping and HL as these factors
can significantly influence WHOQOL-BREE, particularly
among cancer survivors. Increasing the level of HL through
wider dissemination of messages related to health in general
and cancer risk factors in particular would help improve
certain domains of WHOQOL-BREE. Also, developing
cognitive-behavioral interventions to be able to modify cop-
ing strategies and the HLC of BCSs, such as increasing the
“internal” locus of control as well as coping by developing
“positive thinking’;, “problem solving” rather than problem
avoidance, and the search for the necessary social support,
could make it possible to increase their HRQoL. The various
aspects related to HRQoL should be discussed with BCSs
and investigated, with the aim of developing strategies to
ensure appropriate psychosocial and supportive care, and
to improve the HRQoL in these cancer survivors. Further
research involving a broader social representation of the
population is needed to investigate the relationship between
HL and HRQoL, to identify the causes of poor HL, and to
develop intervention programs to improve it.
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