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Abstract. Background/Aim: To examine the association
between sense of coherence (SOC) and health-related quality
of life (HRQoL) in early breast cancer patients. Patients and
Methods: The study population included 406 disease-free
breast cancer survivors who participated in 3-year and 5-
year follow-ups of a randomized exercise intervention. SOC
was assessed using the short version of the Orientation to
life questionnaire (SOC-13) in the 3-year follow-up. HRQoL
was self-reported using the EORTC QLQC30 questionnaire
in both 3-year and 5-year follow-ups. The association
between SOC and HRQoL was analyzed using the
Spearman’s rank correlation coefficient. Results: SOC had a
strong positive correlation with global HRQoL in both 3-
year (ry=0.57, p<0.01) and 5-year (r;=0.51, p<0.01) follow-
ups. Conclusion: This study provides evidence of SOC'’s
predictive value for HRQoL in early breast cancer patients.
SOC might be used for identifying patients who will profit
most from psychosocial support and intervention during the
rehabilitation period.
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Breast cancer is the most common cancer in women
worldwide (1). In 2019 there were over 76449 women living
with breast cancer diagnosis in Finland (2). However, the
prognosis of breast cancer has dramatically improved over
the past decades (3). The relative five-year survival rate
compared to an age-matched population in 2019 was 91% in
Finland (2).

Along the increasing numbers of breast cancer survivors
(BCS), more attention is being paid to the psychological
adjustment to breast cancer and to the adverse psychological
and physical effects of cancer treatments. The diagnosis of
breast cancer elicits substantial distress regardless of
prognosis (4, 5). Breast cancer and its treatments are known
to impair patients’ health-related quality of life (HRQoL) not
only during and immediately after initial treatment, but also
later in life (6-10).

People differ in how they cope with life after illness. Some
do not need nor desire any professional psychosocial support,
while others may profit greatly from it. Different
interventions are needed to help BCS to live a normal life.
For the planning and targeting of effective psychosocial
interventions it is important to understand which psychosocial
factors predict poor coping and impaired HRQoL.

The Sense of Coherence (SOC) theory by Aaron
Antonovsky, first presented in 1979, is a classic among
psychological theories and has generated vast scientific
research and literature, both theoretical and applied. Sense
of coherence is defined as “the extent to which one has a
pervasive, enduring though dynamic, feeling of confidence
that one’s environment is predictable and that things will
work out as well as can reasonably be expected.” In other
words, it can be perceived as a mixture of optimism and
control. It has three components: comprehensibility,
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manageability, and meaningfulness. Comprehensibility is the
extent to which events are perceived as making logical sense,
that they are ordered, consistent, and structured.
Manageability is the extent to which a person feels she/he
can cope. Meaningfulness is the extent to which one feels
that life makes sense, and that challenges are worth of
commitment. The sense of coherence has been shown to be
relatively stable over time (11).

The experience of potentially life-threatening illness, like
breast cancer, forces patients to confront fear, uncertainty, and
mortality. SOC is claimed to be a useful tool in explaining
how some people manage to stay well despite extremely
difficult life situations (12, 13) and there is a considerable
amount of literature on its relationship with the HRQoL in
different clinical populations (14). However, few studies (15-
19), and a meta-analysis (20), have been published on the
effects of SOC on breast cancer patients’ HRQoL.

According to the meta-analysis by Winger (20), SOC
seems to have a strong negative association with distress in
breast cancer patients. Moreover, some studies suggest that
lower SOC is associated with less adequate coping strategies,
poor health status, poor HRQoL (15) and a high symptom
burden (21) in breast cancer patients. One study (15) found
that the stronger the SOC, the more positive emotional
perceptions of general health and subjective mental well-
being were reported after breast cancer surgery. Additionally,
the meaningfulness dimension of the SOC has been shown to
correlate with breast cancer patients’ sexual functioning (22).
To the authors’ knowledge, only two longitudinal studies (17,
18) have been published about this topic. According to these
longitudinal studies with breast cancer patients, SOC seems
to be associated with HRQoL over time and remains stable
during at least one-year of follow-up. In a six-month follow-
up study (19), high SOC and the level of HRQoL at first
measurement were the strongest predictors of changes in
HRQoL over time. According to this growing body of
research, there is reason to believe that SOC might be useful
in predicting long-term HRQoL of breast cancer survivors.

Even though the evidence for the importance of SOC for
breast cancer patients’ HRQoL seems promising, there are
only a limited number of published studies on the topic. The
main limitation of the research field is the lack of
longitudinal and prospective studies. Furthermore, in most
of the studies reviewed above, sample sizes varied from
small to medium (n=60-206) and only four studies (17-19,
23) had larger samples ranging from 255 to 487 patients.

The present study is part of an open prospective
randomized multicenter phase III trial in Finland (BREX,
clinicaltrial.gov. identifier NCT00639210) whose aim is to
investigate whether supervised exercise training shortly after
adjuvant treatments of breast cancer could reduce the long-
term side-effects of adjuvant treatments of primary breast
cancer, especially osteoporosis, and improve quality of life
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and well-being (10, 24). In the present study, the question to
be addressed was why there are variations in HRQoL in
breast cancer survivors. The specific aim was to evaluate the
potential of SOC-13 as predictor of the HRQoL of BCS.

Patients and Methods

Study population and design. The BREX study was limited to
include women aged 35-68 years who had recently (within four
months) completed adjuvant chemotherapy or started endocrine
therapy for surgically treated early breast cancer. Detailed inclusion
and exclusion criteria are presented in our previous publications (10,
24). The flow diagram of the participants throughout five years
included in the present study (those having completed the SOC
questionnaire at 3 and 5 years) is presented in Figure 1. The BREX
trial was approved by the ethical committee of Helsinki University
Hospital (DNRHUS 265/E5/05) and is registered in the Helsinki and
Uusimaa Hospital District Clinical Trials Register (trial number
210590) (25) and ClinicalTrials.gov (26). Informed consent was
obtained from all individual participants included in the study.

Of the 537 randomized patients in the original Brex study, 444
received the SOC-13 questionnaire at the 3-year follow-up. A total
of 406 patients, who participated both in the 3-year and the 5-year
follow-ups and completed and returned the SOC-13 questionnaire,
were included into the final analyses. Due to missing data, the
sample size varies between 370 and 406 depending on the analysis.

Measures

Sense of coherence. Sense of coherence was assessed at the 3-year
follow-up using a 13-item Finnish or Swedish (depending on the
patients’ maternal language) short forms (SOC-13) of the Orientation
to life Questionnaire (27). The answers are provided using a seven-
point semantic response scale. The total score goes from thirteen to
a maximum of 91 indicating very strong SOC. Example questions
are: “How often do you have the feeling that there is little meaning
in the things you do in your daily life?” (meaningfulness), “Do you
have a feeling that you are in an unfamiliar situation and don’t know
what to do?” (comprehensibility) and “How often do you have
feelings that you are not sure you can control yourself?
“(manageability). The summary score is obtained by summing all the
scores (1 to 7 points for each question) after reversing the scale for
the questions 1,2, 3,7 and 10.

Quality of life. Quality of life was measured by the EORTC
QLQC30 version 3, one of the most commonly used questionnaires
in HRQoL studies on breast cancer patients (28, 29). The
questionnaire includes 20 items and consists of five functioning
scales (physical, role, emotional, cognitive, and social), three
symptom scales (nausea/vomiting, pain, and fatigue), and a scale of
global QoL. In addition, the questionnaire contains six single items
for assessing financial difficulties, dyspnea, diarrhea, appetite loss,
sleep disturbances, and constipation. This instrument has been
validated and cross-culturally tested in hundreds of cancer
populations (30, 31).

Statistical analyses. The internal consistency of SOC-13 was tested
by Cronbach’s alpha. The associations between SOC-13 and
HRQoL scales were tested by the Spearman’s rank correlation
coefficient. SPSS (IBM, Armonk, NY, USA) version 24 was used
for the analyses.
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Figure 1. Flow diagram of the participants through the follow-ups.
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Results

Patient and tumour characteristics, adjuvant treatments as
well as SOC-13 and EORTC QLQ-30 scores are shown in
Table I. The reliability of the SOC-13 scale in the present
study was high (Cronbach’s alpha, a=0.89).

The Spearman’s rank correlation coefficients between
SOC-13 and EORTC QLQC30 scores are shown in Table II.
There was a highly significant correlation of moderate
strength between the SOC-13 score at 3 years and the
EORTC QLQC30 global QoL scores at both 3 years
(rg=0.57, p<0.01) and 5 years (r;=0.51, p<0.01). There was
also a highly significant association between the SOC-13
score and emotional function (r;=0.57 and 0.54) at 3 and 5
years, respectively, and to cognitive function (r,=0.55 and
0.47). The associations between SOC-13 and physical
function, role function and social function were weaker, but
still highly significant. The distribution of EORTC QLQC30
scores across SOC-13 quartiles are shown in Table III.

Discussion

Coping with diagnosis and treatments of cancer is a very
challenging experience. We have previously shown, that
HRQoL is compromised for several years after treatment of
breast cancer compared to an age-matched population (32).
Given limited resources, the health care professionals are in
a dire need of methods of identifying those patients who will
gain most from psychosocial support and intervention during
their rehabilitation period.

In the present study, sense of coherence measured by the
SOC 13 scale was found to associate with a simultaneous,
3-year follow-up measurement of the HRQoL and also to
predict QoL two years later at the time of 5-year follow-up.
Our results support the buffering effect of SOC on the
psychological health in dealing with stressful life events.
Studies carried out in United States (33), China (23, 34),
France (22), Sweden (16, 17), and in Iran (18, 19, 35) have
indicated, that the association between SOC and HRQoL in
breast cancer patients is independent of cultural context. A
large Swedish breast cancer study (n=487) reported that
SOC remained stable for 2-3 years of follow-up (17), and
moreover, that a high SOC was associated significantly to
a reduced risk of recurrence and to an improved overall
survival (36). A Brasilian study of only 90 postradiotherapy
patients with laryngeal cancer also reported that a strong
sense of coherence was associated to high QoL scores
measured using the University of Washington Quality of
Life (UW-QOL) questionnaire (37). A Chinese study of 162
patients with brain metastases from different types of
cancer also reported that SOC was significantly associated
to HRQoL measured with the EORTC Q LQ30
questionnaire (38).
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Table 1. Descriptive statistics of the study sample.

n %  Mean (SD) Range
Age at 3 yr (years) 406 56.16 (7.40) 38.48-71.67
Menopausal state at diagnosis
Premenopausal 183  45.1
Postmenopausal 223 549
T-stage
DCIS, Tx or T1 230 56.7
N-stage
NO 164 404
Grade
1 68  16.7
2 180 443
3 154 379
Missing 4 1
ER
Positive 332 81.8
HER2
Positive 82 202
Adjuvant treatment
Chemotherapy 364  89.7
Radiotherapy 316 778
Endocrine treatment 335 822
Trastuzumab 68 16.7
Cohabiting 258 643
Missing 5 1.2
Sense of coherence 406 70.54 (11.93) 26-90
(SOC) at 3 yr
SOC-13 summary scale
divided into quartiles
Quartile 1 (lowest) 106  26.1
Quartile 2 97 239
Quartile 3 103 254
Quartile 4 (highest) 100 246
Health-related quality of life
3-year follow-up
Global health/quality 405 74 (20) 0-100
of life
Physical function 406 86 (15) 20-100
Role function 406 89 (20) 0-100
Cognitive function 406 85 (19) 17-100
Emotional function 405 82 (20) 0-100
Social function 403 93 (17) 0-100
5-year follow-up
Global health/quality 373 75 (19) 17-100
of life
Physical function 371 86 (15) 20-100
Role function 371 90 (19) 0-100
Cognitive function 373 87 (19) 0-100
Emotional function 373 84 (18) 0-100
Social function 371 93 (15) 0-100

Study strengths and limitations. To the authors’ knowledge,
this is one of the largest studies investigating the impact of
SOC on HRQoL of long-term breast cancer survivors. The
SOC-13 scale is generally considered as reliable, valid and
cross-culturally applicable, and in the present study, as in
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Table II. Spearman's correlations between SOC and HRQoL variables.

SOC3 QoL 3 QoL 5 PF 3 PF 5 RF 3 RF 5 CF3 CF5 EF 3 SF 3 SF 5
SOC3
QoL 3 0.57%*
QoL 5 0.51%*  0.61%*
PF 3 0.39%*  0.53%* 0.46%*
PF 5 0.34%%  0.44%* 0.54%* 0.77%*
RF 3 0.36%*  0.51%* 0.37%* 0.51%* 0.40%*
RF 5 0.34%*  0.36%* 0.51%* 0.38%%* 0.51%* 0.45%*
CF3 0.55%*  0.52%* 0.40%* 0.44%* 0.39%* 0.45%* 0.36%*
CF5 0.47%*  0.35%* 0.47%* 0.35%* 0.42%* 0.32%* 0.41%* 0.63%*
EF 3 0.57**  0.62%* 0.45%* 0.42%* 0.33%* 0.38%* 0.29%* 0.58%* 0.44%*
EF 3 0.54%*  0.42%* 0.58%* 0.38%%* 0.43%* 0.28%* 0.42%* 0.41%* 0.55%* 0.58%%*
SF 3 0.37%*  0.52%* 0.36%* 0.40%* 0.34%* 0.57** 0.43%* 0.44%* 0.35%* 0.46%* (0.34%*
SF5 0.29%*  0.33%* 0.50%* 0.33%%* 0.46%* 0.43%* 0.63%* 0.33%* 0.42%* 0.25%* 0.41%* 0.53%*

*#p<0.01, *p<0.05. SOC: Sense of coherence; QoL: EORTC C30 global quality of life; PF: physical function; RF: role function; CF: cognitive
function; EF: emotional function; SF: social function; 3: 3-year follow-up; 5: 5-year follow-up.

Table III. Health-related quality of life (HRQoL) across the quartiles of sense of coherence (SOC).

Sense of coherence

Quartile 1 Quartile 2 Quartile 3 Quartile 4
Health-related quality of life Mean SD Mean SD Mean SD Mean SD
3-year follow-up
EORTC QLQ-C30
Global health/quality of life 58.41 19.87 71.13 16.45 80.47 16.73 85.58 15.48
Physical function 77.59 17.69 85.74 14.07 88.01 13.04 92.00 12.25
Role function 78.93 25.75 87.97 21.62 93.69 15.68 96.33 9.65
Cognitive function 68.71 22.62 84.19 16.73 92.56 11.84 95.50 10.29
Emotional function 66.33 22.61 81.96 15.32 90.66 13.23 93.58 1291
Social function 86.19 20.34 90.88 19.11 97.90 10.09 97.33 12.01
5-year follow-up
EORTC QLQ-C30
Global health/quality of life 62.25 19.15 71.86 18.23 80.79 15.99 85.04 14.93
Physical function 79.20 16.58 84.96 14.56 87.05 12.45 91.23 13.44
Role function 81.83 22.11 89.88 17.93 93.68 1597 94.02 16.12
Cognitive function 72.17 24.28 87.84 16.34 92.63 11.84 95.52 9.56
Emotional function 70.75 20.90 81.57 13.73 90.26 11.70 94.09 10.82
Social function 86.87 20.38 93.73 13.84 97.02 9.72 97.28 9.97

several previous studies, its reliability was high (16, 39).
Both theory and psychometric evaluations (27, 39) support
the use of this instrument as an unidimensional measure
without separating the three components (comprehensibility,
manageability and meaningfulness). We also followed the
recommendation (13) not to divide the SOC summary scale
into high or low SOC given that “normal” level has not been
defined for SOC. Accordingly, the summary score was used
as a continuous variable in the present study.

Some limitations need to be considered when interpreting the
present findings. It could be argued that the study design would

have been stronger if SOC measurements were available already
at the baseline level. However, a true baseline value (indicating
level before illness) cannot be obtained in an intervention study
like this one. The patients were asked for informed consent to
participate in the study only after they had received their
diagnosis and participated in their primary treatments. Any
effects of this on their SOC and QoL would therefore already
have affected their baseline scores. Given that SOC is generally
found to be a relatively stable characteristic in adulthood, there
is no reason to expect significant or non-predictable variation in
SOC during the first 3 years after primary treatment. In general,
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we strongly feel that enriching a longitudinal study with a new
insight during its course is entirely acceptable and useful, as long
as the new elements do not interfere with the original ones.

Clinical implications. Currently existing research results have
shown that the need for and usefulness of psychosocial
interventions varies among breast cancer patients; one size
indeed does not fit all. As an example, Admiraal et al. reported
that while their web-based tailored psychoeducational program
(ENCOURAGE) for breast cancer patients, aiming at
empowering patients to take control over prevailing problems,
failed to show any difference between intervention and control
groups, an unplanned subgroup analysis showed that in clinically
distressed patients, the use of the ENCOURAGE program
increased optimism and sense of control over the future at 12
weeks more than in patients in the control group (40).

The present findings might help clinicians to plan more
individualized interventions. One potential approach of this
salutogenic model would be to offer different kind of
psychosocial support to patients having lower or higher SOC
at the time of diagnosis. Those having lower SOC might profit
more organized information and psychoeducation, professional
social support, and regular psychosocial monitoring to cope
with disease- and treatment-related symptoms and concerns.
For those with higher SOC and strong social networks, basic
information about disease, physical activity, and nutritional
counseling, contact information of peer support groups and
breast cancer organizations might be sufficient. However,
additional research in this field is warranted.

Conclusion

The present findings strongly support the use of the SOC-13
diagnostic instrument, based on the central concept, sense of
coherence, of the salutogenic theory by Antonovsky, as a
cost-effective and reliable tool in detecting those patients
most in need of psychosocial support.
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