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Background: A diagnosis of breast cancer generates psychological stress, due
not only to treatment and its side effects but also to the impact on different
areas of the patient’'s daily life. Although there are instruments for measuring
psychological stress in the cancer context, there is currently no tool for assessing
stressors specific to breast cancer.

Aims: The aim of this study was to develop the Stressors in Breast Cancer Scale
(SBCS).

Method: A panel of experts evaluated the clarity and relevance of scale items,
providing validity evidence based on test content. Psychometric properties of the
scale were then analyzed.

Results: Validity evidence based on the internal structure of the SBCS was obtained
through exploratory factor analysis (EFA) and confirmatory factor analysis (CFA),
following a cross-validation strategy. The CFA supported a second-order factor
model with five dimensions: physical appearance and sex strains, health and
daily difficulties, interpersonal relationship strains, healthcare strains, and worries
and concerns about the future. This structure was invariant across two groups
distinguished by time from cancer diagnosis (less than 3 and 3years or more
from diagnosis). Reliability, based on McDonald's omega and Cronbach’s alpha
coefficients, ranged from 0.83 to 0.89 for factor scores, and reached 0.95 for
total scores. Validity evidence was also provided by correlations with depression,
anxiety, perceived stress, and perceived health and quality of life.

Discussion: The results support the use of the SBCS for measuring stress as a
stimulus in the breast cancer context. Implications for clinical practice and
research are discussed.

breast cancer, stressors, breast cancer-specific assessment tool, healthcare strains,
concerns about the future

Introduction

The diagnosis of cancer generates psychological stress related not only to treatment and its
side effects but also to its impact on the person’s daily life and social and family roles (Brocken
etal., 2012). Breast cancer is no exception in this regard (Dooley et al., 2017; Tschuschke et al.,
2017; Borgi et al., 2020). Stress in people with cancer has been linked to high levels of anxiety,
depression (Burgess et al., 2005; Mehnert and Koch, 2008; Alagizy et al., 2020; O’Hea et al.,
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2020), sleep problems (Schell et al., 2019; De la Torre-Luque et al,
2020), lower self-care (Abdollahi et al., 2020), and low levels of
satisfaction with life (Cerezo et al., 2020, 2022). Research in this
context has also found that emotional distress is associated with poor
adherence to treatment (Ochoa and Casellas-Grau, 2017), lower
quality of life (Zhao et al., 2020), and even a reduced likelihood of
survival (Cardenal et al., 2012). These relationships demonstrate the
importance of identifying levels of stress and emotional distress
among individuals with cancer.

According to Lazarus and Folkman (1984), psychological stress is
a particular relationship between the person and the environment that
is appraised by the person as taxing or exceeding his or her resources
and endangering his or her well-being. Generally speaking, stress is
activated when a situation is perceived as being out of control,
unpredictable, and overloaded (Cohen et al, 1983), leading to
physical, psychological, and social discomfort, as well as to changes at
the brain, endocrine, and mental levels (Lazarus and Folkman, 1984).

Stress is defined both as a response and a stimulus (Cox and
Griffiths, 2010; Biggs et al., 2017). Stress as a response refers to the
body’s neurobiological, physiological, emotional or behavioral signals
that are triggered during exposure to stressors (Selye, 1978; Espejo
et al, 2011; Koh, 2018). Stress as a stimulus refers to environmental
situations, external circumstances or events which produce these
stress signals (K<oh, 2018). Life events, chronic strain, and daily hassles
are examples of stressors (Gaol, 2016; Koh, 2018).

The level of perceived stress is usually assessed with self-report
measures. Numerous stress questionnaires have been developed (see
University of California and National Institute on Aging, 2018), and
they generally include both stressors and stress responses. One of the
most popular instruments is the Perceived Stress Scale (PSS; Cohen
et al,, 1983), whose psychometric properties have been reported in
general populations (Bastianon et al., 2020; Ruisoto et al., 2020; Chen
etal, 2021; Figalova and Charvat, 2021) and in people diagnosed with
multiple sclerosis (Wu and Amtmann, 2013), diabetes (Gillani et al.,
2011), and heart problems (Leung et al., 2010). Another widely used
instrument that includes a stress subscale is the Depression, Anxiety,
and Stress Scales (DASS-21; Lovibond and Lovibond, 1995), whose
psychometric properties have also been examined in general
populations (Lee et al., 2019; Zanon et al., 2020) and in specific
populations such as adolescents (Moore et al., 2016; Shaw et al., 2017),
Chinese hospital workers (Jiang et al., 2020), the Korean working
population (Jun et al., 2018), menopausal Arab women (Bener et al.,
2016), and psychiatric patients (Ali et al., 2021). Both these scales are
global measures of perceived stress that have also been used in people
with cancer (Golden-Kreutz et al., 2004; Bener et al., 2016; Fox et al.,
2018; Kumar et al., 2019; Cerezo et al., 2022; Soria-Reyes et al., 2023).
However, for individuals who are facing particularly overwhelming
experiences, such as a diagnosis of breast cancer, global measures of
this kind should be complemented by other more specific ones.

To the best of our knowledge, two measures of perceived stress
have been developed specifically for the cancer context: the
Questionnaire on Stress in Cancer Patients (QSC-R23; Herschbach
et al, 2003), and the Newly Diagnosed Breast Cancer Stress Scale
(NDBCSS; Lee etal.,, 2013,2021). The QSC-R23 is a 23-item scale that
assesses daily stressors associated with cancer, and it evaluates five
dimensions: psychosomatic complaints, anxiety, information deficit,
daily restrictions, and social stress. However, this questionnaire
applies to all cancer patients and does not address breast
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cancer-specific situations (e.g., physical appearance related to breast).
The NDBCSS comprises 17 items evaluating four factors, labeled
negative perception, threat, unpredictable, and facing challenge, and
itis designed to measure stress perceptions in women newly diagnosed
with breast cancer. However, this questionnaire includes items related
both to stressors (e.g., loss of the breast will affect my life) and
responses (e.g., I often cry), without differentiating between the two.
In addition, and as it name indicates, it is focused on the beginning of
the cancer process and hence does not explore the stress that
individuals may experience at different stages of this process, including
survival following successful treatment. Therefore, there is currently
no instrument that measures stressors specific to breast cancer and
which is applicable throughout the disease process.

The aim of this study was to develop and examine the
psychometric properties of the Stressors in Breast Cancer Scale
(SBCS), a tool designed to measure the factors that generate stress in
women diagnosed with this condition, independently of the time from
diagnosis. A validated instrument of this kind is essential for assessing
the specific stressors that affect women with breast cancer, and it could
help to guide psychological intervention. In a first step, we conducted
focus groups with women with breast cancer (in the presence of
psycho-oncologists) to identify the dimensions that would need to
be assessed by the scale. We then drew up a battery of items covering
the five dimensions identified: physical appearance and sex strains,
health and daily difficulties, interpersonal relationship strains,
healthcare strains, and worries and concerns about the future. A panel
of experts then assessed the clarity and relevance of these items in
order to select those for inclusion in the SBCS and to provide validity
evidence based on test content. In a second step, the psychometric
properties of the SBCS were analyzed in a sample of women diagnosed
with breast cancer. This involved exploratory and confirmatory factor
analysis to obtain validity evidence based on the internal structure,
measurement invariance as a function of time from cancer diagnosis,
item analysis, reliability of test scores, and validity evidence based on
relationships with other variables, specifically depression, anxiety,
general perceived stress, and perceived health and quality of life.

Ste
an

1: Design of the questionnaire
content validity

Design of the questionnaire

To identify the dimensions to be assessed by the scale,
we conducted two focus groups with women diagnosed with breast
cancer. Each group comprised five women diagnosed with breast
cancer and recruited through cancer care associations, and two
psycho-oncologists with over 5years professional experience in the
field. Of the five women in each group, two were in the early stages of
the disease and still receiving treatment; two had been diagnosed less
than 3years previously and had completed treatment but continued
with regular check-ups; and one was a survivor of the disease at more
than 5years post diagnosis. These women, who ranged in age from 30
to 71years (M=50.5; SD=13.28), did not form part of the sample that
completed the final instrument. Their task in the focus group was to
describe potential daily stressors in different areas of their lives,
covering all stages of the disease and its treatment. This process
identified five dimensions of interest: physical appearance and sex
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strains, health and daily difficulties, interpersonal relationship strains,
healthcare strains, and worries and concerns about the future.

We then drew up a number of items as indicators of each
dimension. Each item was worded in the same direction so that higher
scores would indicate a greater level of stress. We also took into
account the guidelines for item wording regarding the importance of
clarity, brevity, representativeness, comprehensibility, relevance,
specificity, and simplicity (Muniz and Fonseca-Pedrero, 2019). The
dimension physical appearance and sex strains refers to stressors
arising from the disease that affect the body’s appearance and the
woman’s interest in sex; health and daily difficulties concerns stressors
related to states of emotional and physical discomfort and those that
affect daily routines or habits; interpersonal relationship strains refers
to stressors linked to relationships with others, including family and
friends; healthcare strains reflects stressors associated with the hospital
or healthcare context, at both the structural and functional level, as
well as with interpersonal relationships that are formed in that context;
finally, the dimension worries and concerns about the future refers to
thoughts or fears about what life may bring in the short or long term.

The initial questionnaire, the Stressors in Breast Cancer Scale
(SBCS), consisted of 28 items, each rated on a 5-point Likert-type
scale: 1 =not at all stressful or is irrelevant to me; 2 =a little stressful;
3=moderately stressful; 4=quite stressful; 5=very stressful. This
reflects the response format used in other stress questionnaires (e.g.,
Byrne et al., 2007; Lima et al., 2017; Blanca et al., 2020). The battery of
items was submitted to a panel of ten experts, who assessed the clarity
of each item and its relevance to the target domain. The panel
comprised three men and seven women, aged between 33 and 64 years
(M=49.56; SD=11.58). Three of the panel were cancer patients, three
were psycho-oncologists, and four were healthcare professionals (two
oncologists and two nurses); all professionals were specialized in
breast cancer and had between 3 and 32 years of clinical experience
(M=14; SD=9.23).

Validity evidence based on test content

The analysis of validity evidence based on test content was focused
on the clarity and relevance of the items. Clarity refers to the simplicity
of understanding an item, whereas relevance is the extent to which
each item on a test is pertinent to the targeted domain (Sireci and
Faulkner-Bond, 2014). Each expert rated item clarity and its relevance
to the target domain (Osterlind, 1989) on a 5-point Likert-type scale
(from 1: low degree of clarity/relevance, to 5: high degree of clarity/
relevance). The protocol they were given included a definition of each
domain and instructions for rating the items, including an example
rating. The experts received the protocol via e-mail. We recorded
sociodemographic data for each expert (gender, age, area of expertise,
and years of experience).

Data analysis

We began by calculating the means for item clarity and relevance,
with a score higher than 3 being considered as indicating a potentially
adequate item. To assess agreement, we calculated Aiken’s V index
(Aiken, 1980, 1985), which ranges from 0 (disagreement) to 1 (perfect
agreement). A Vindex of 0.70 or higher was interpreted as indicating
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a satisfactory association between an item and its respective dimension
(Charter, 2003). We then computed the 95% confidence interval for
the Vindex of each item (Penfield and Giacobbi, 2004) and eliminated
those where the lower limit was below the aforementioned cut-off of
0.70. Confidence intervals were calculated using the program created
by Merino and Livia (2009).

Results

Means for item clarity and relevance were above 4 in all cases,
indicating that the experts considered them to be clearly worded and
relevant. However, four items were eliminated because the cut-off
value of 0.70 fell within the 95% confidence interval of the V index
for relevance. These items were: “People asking me all the time how
I'm doing,” V=0.80 [0.65, 0.89]; “People giving me lots of advice,”
V=0.80[0.65, 0.89]; “Feeling that family members are always keeping
an eye on me,” V=0.80 [0.65, 0.89]; and “Having to have lots of
medical tests,” V=0.82 [0.68, 0.91]. The remaining 24 items yielded
a Vindex above 0.70 and the lower limit of the confidence interval
was above this cut-off value. The results of this content validity
analysis are shown in Table 1. These 24 items formed the final version
of the SBCS, whose psychometric properties were examined in Step 2
of this study.

gil:?)e S2: Psychometric properties of the

Having designed the SBCS and obtained validity evidence based
on test content, we then examined its psychometric properties in a
sample of women diagnosed with breast cancer. This involved
exploratory and confirmatory factor analysis to obtain validity
evidence based on the internal structure, measurement invariance as
a function of time from cancer diagnosis, item analysis, reliability of
test scores, and validity evidence based on relationships with other
variables, specifically depression, anxiety, general perceived stress, and
perceived health and quality of life.

Method

Participants

Participants were 420 Spanish women diagnosed with breast
cancer. They ranged in age from 23 to 76 years (M =51.94, SD=8.95),
with a mean time since diagnosis of 5.32years (SD=6.03). The
inclusion criteria were being of legal age, not having difficulties in
understanding the psychological tests to be administered, a diagnosis
of breast cancer, and signing informed consent. Participants were
recruited through cancer care providers and associations that offer
support to women who have undergone surgery for breast cancer. The
sample characteristics are shown in Table 2.

Instruments

Stressors in Breast Cancer Scale (SBCS), described above in Step 1.
The SBCS comprises 24 items related to five theoretical dimensions
(physical appearance and sex strains, health and daily difficulties,
interpersonal relationship strains, healthcare strains, and worries and
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TABLE 1 Means for clarity and relevance, and values of the V index and its 95% confidence interval.

Clarity Relevance
SD V. 95%LL CIUL v 95%LL CIUL
Physical appearance and sex strains
1. Experiencing changes in physical appearance 4.70 0.68 0.93 0.80 0.97 4.67 0.71 0.99 0.78 0.97
2. They remove my breast or it is deformed 4.70 0.68 0.93 0.80 0.97 5.00 0.00 1 0.91 1
3. Losing interest in sex 5.00 0.00 1 0.91 1 4.70 0.68 0.93 0.80 0.97
4. Feeling less attractive 4.90 0.32 0.98 0.87 0.99 4.90 0.32 0.98 0.87 0.99
Health and daily difficulties
5. Feeling pain in general 5.00 0.00 1 0.91 1 4.80 0.63 0.95 0.83 0.99
6. Feeling distress in general 4.60 0.699 0.90 0.77 0.96 4.90 0.32 0.98 0.87 0.99
7. Feeling tired 5.00 0.00 1 0.91 1 4.90 0.32 0.98 0.87 0.99
8. Finding it hard to do things that require effort (e.g.,
5.00 0.00 1 0.90 1 4.80 0.42 0.95 0.83 0.99
housework, picking up heavy objects)
9. Finding it hard to engage with hobbies or leisure
5.00 0.00 1 0.91 1 5.00 0.00 1 0.91 1
activities
Interpersonal relationship strains
10. Being restricted in going out with friends 4.60 0.699 0.90 0.77 0.96 4.50 0.85 0.88 0.74 0.95
11. Feeling that some friends are not interested in me 4.60 0.97 0.90 0.77 0.96 4.40 1.35 0.85 0.71 0.93
12. Finding it hard to take care of people who depend
5.00 0.00 1 0.91 1 4.80 0.632 0.95 0.83 0.99
on me (e.g., children, grandchildren, parents)
13. Having arguments with my close family members
4.90 0.32 0.98 0.87 0.99 4.00 1.49 0.85 0.71 0.93
(e.g., partner, children, parents)
14. Feeling that family members do not pay attention to
4.70 0.95 0.93 0.80 0.97 4.60 0.97 0.9 0.77 0.96
what I say or think
Healthcare strains
15. Not being able to see the oncologist about a
4.90 0.32 0.98 0.87 0.99 4.70 0.68 0.93 0.80 0.97
problem
16. Having lots of medical appointments 4.90 0.32 0.98 0.87 0.99 4.50 0.85 0.88 0.74 0.95
17. Not understanding what the doctors tell me 5.00 0.00 1 0.91 1 4.70 0.95 0.93 0.80 0.97
18. Healthcare staff not treating all my symptoms as
5.00 0.00 1 0.91 1 4.80 0.42 0.95 0.83 0.99
important
19. Healthcare staff not offering solutions to all my
4.80 0.63 0.95 0.83 0.99 4.60 0.97 0.90 0.77 0.96
symptoms
Worries and concerns about the future
20. Thinking I'm going to have a relapse 5.00 0.00 1 0.91 1 5.00 0.00 1 0.91 1
21. Making plans for the future 4.80 0.42 0.95 0.83 0.99 4.80 0.42 0.95 0.83 0.99
22. Thinking about how the disease will affect my work 5.00 0.00 1 0.91 1 5.00 0.00 1 0.91 1
23. Thinking about how the disease will affect my 4.80 0.63 0.95 0.83 0.99 5.00 0.00 1 0.91 1
family
24. Thinking I'm going to die 5.00 0.00 1 0.91 1 5.00 0.00 1 0.91 1

concerns about the future), each rated on a 5-point Likert-type scale
(I=not at all stressful or is irrelevant to me; 5=very stressful).
Depression, Anxiety, and Stress Scales (DASS-21; Lovibond and
Lovibond, 1995), in its Spanish version (Daza et al., 2002). This
self-report instrument comprises 21 items rated on a 4-point
Likert-type scale (0 =did not apply to me at all; 3 =applied to me
very much, or most of the time). It consists of three scales or
dimensions, each with seven items: depression (e.g., “I felt
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down-hearted and blue”), anxiety (e.g., “I felt scared without any
good reason”), and stress (e.g., “I felt that I was rather touchy”).
Higher scores are indicative of a higher level of the construct
measured by each scale. The total score can also be computed,
indicating the level of general affective distress (Daza et al., 2002).
McDonald’s omega and Cronbach’s alpha coefficients in the present
sample were 0.90 for depression, 0.84 for anxiety, 0.90 for stress,
and 0.95 for total scores.
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Perceived helplessness subscale of the 10-item version of the
Perceived Stress Scale (PSS-10; Cohen et al,, 1983; Cohen and
Williamson, 1988), in its Spanish version (Remor, 2006) that has been
validated in Spanish breast cancer patients (Soria-Reyes et al., 2023).
This subscale comprises six items (e.g., “In the last month, how often
have you felt nervous and stressed?”), each rated on a 5-point Likert-
type scale (0 =never; 4 =very often), with higher scores reflecting high
levels of perceived stress. McDonald’s omega and Cronbach’s alpha
coefficients in the present sample were 0.90.

Perceived health was measured with a single item (Atroszko et al.,
2015), “How would you describe your health at present?,” rated on a
10-point Likert-type scale (1 =bad; 10=excellent). This single item
serves as a screening tool for patients’ self-rated health status, which
has been shown to be a powerful predictor of future health and use of
health services (Jylhd, 2009).

Perceived quality of life was measured with a single item (Atroszko
etal, 2015), “How would you describe your quality of life at present?,”
rated on the same 10-point Likert-type scale (1=bad; 10 =excellent).
Research suggests that single-item measures of quality of life may
be useful self-reported screening tools among people aging with
disabilities (Siebens et al., 2015).

Procedure

The study was approved by the Ethics Committee of the University
of Malaga and was conducted in accordance with the ethical standards
of the Declaration of Helsinki. A convenience sampling strategy was
used to recruit participants. Women with a diagnosis of breast cancer
were sent an e-mail by staff of their respective care provider, inviting
them to take part in the study. The e-mail included information about
the study objectives and procedure, and a link to the questionnaires,
which were hosted in the form of a secure online survey. It was made
clear that participation was entirely voluntary and that data collection
was anonymous. No incentives were given. Before completing the
questionnaires, participants were required to sign (electronically)
informed consent authorizing the use of the information they
provided for research purposes. The completed survey could not
be submitted electronically unless all questions had been answered,
and hence there were no missing data.

Data analysis

We first computed descriptive statistics for each item, specifically
the mean score, standard deviation, and skewness and kurtosis
coefficients. In order to obtain validity evidence based on the internal
structure of the scale, and as a preliminary analysis, the sample was
randomly divided into two groups. With the first sample group
(N =219) we conducted an exploratory factor analysis (EFA), using
the program FACTOR (Lorenzo-Seva and Ferrando, 2006) with the
parallel analysis procedure (Timmerman and Lorenzo-Seva, 2011)
and the unweighted least squares estimation method with polychoric
correlation and promin rotation (Lorenzo-Seva, 1999). Next, a
second-order factor model with five first-order factors (physical
appearance and sex strains, health and daily difficulties, interpersonal
relationship strains, healthcare strains, and worries and concerns
about the future) was tested by confirmatory factor analysis (CFA) in
the second sample group (N=201). The analyses, which were carried
out using the EQS 6.3 software package (Bentler, 2006), were based on
the polychoric correlation matrix and used maximum likelihood and
robust estimation methods. Mardia’s normalized coefficient was
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computed to assess multivariate normality, with a value above 5
indicating that data are non-normally distributed (Bentler, 2006;
Byrne, 2006), and supporting the use of robust estimation. The
following goodness-of-fit indices (Bentler, 2006) were considered: the
Satorra-Bentler chi-square (S-B x?), the comparative fit index (CFI),
the non-normed fit index (NNFI), and the root mean square error of
approximation (RMSEA). Values of the CFI and NNFI above or close
to 0.95 and values of the RMSEA less than 0.06 indicate a good fit (Hu
and Bentler, 1999), while values of the RMSEA between 0.06 and 0.08
represent a reasonable fit (Browne and Cudeck, 1993).

Having tested the internal structure of the SBCS with the two
sample groups, we performed a CFA with the total sample, following
the same procedure as described above. To provide further validity
evidence based on the internal structure of the SBCS, we also tested
measurement invariance for the second-order factor model across two
groups as a function of time from cancer diagnosis. To this end, the
sample was divided into two balanced groups: less than 3years
(N =207) and 3 or more years from cancer diagnosis (N =213).
We began by determining the baseline model for each group separately
(Byrne, 2008), and then tested configural invariance to establish
whether the number of factors and factor-loading patterns were the
same across groups. Next, we examined metric invariance to test
equality constraints on first-order factor loading and equality
constraints on first-and second-order factor loading across groups.
The equality of constraints was considered to be tenable if the decrease
in CFI in the most constrained model was less than or equal to 0.01 in
relation to the configural model (Cheung and Rensvold, 2002;
Byrne, 2008).

We proceeded using the total sample for subsequent analysis,
computing corrected item-factor correlations and corrected item-total
correlations. Values greater than 0.30 were considered as satisfactory
(De Vaus, 2002). Reliability of test scores was estimated by computing
McDonald’s omega and Cronbach’s alpha coeflicients, once again for
each factor and the total score on the SBCS. Coefficients above 0.70
are generally considered as satisfactory (Viladrich et al., 2017). Finally,
the average variance extracted (AVE) was also computed, with values
greater than 0.50 being considered as acceptable (Fornell and
Larcker, 1981).

To obtain validity evidence based on relationships with other
variables, we computed Pearson correlation coeflicients between
scores on the SBCS and scores on depression, anxiety, other measures
of general perceived stress, and perceived health and quality of life.
Following Cohen (1988), correlations around |0.10| were considered
small, those close to |0.30| moderate, and those around |0.50| strong.

Finally, we computed descriptive statistics for scores on the five
dimensions of the SBCS, and also for the total score as a global
measure of stress. These analyses were performed using IBM SPSS v24.

Results

Descriptive statistics for each item of the SBCS are shown in
Table 3. The majority of items showed deviation from the
normal distribution.

In the EFA with the first sample group the Kaiser-Meyer-Olkin
(KMO) sampling adequacy index was 0.92, and Bartlett’s test of
sphericity was statistically significant, y*(276, N =219) =3589.2,

P <0.001. The factor loadings above 0.30 from the EFA of the SBCS
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TABLE 2 Sociodemographic and clinical characteristics of the sample

(N=420).
Variables %
Spanish region
North 39.5
South 60.5
Age (years)
<50 39.5
>50 60.5
Marital status
Married 71.9
Single 13.8
Divorced 10.7
Widowed 3.6
Educational level
Primary 9.3
Secondary/High School 47.6
University 43.1
Occupation
Homemaker 14.8
Employed 31
Unemployed 9
Sick leave 26.2
Retired 19
Breast cancer stage
0 6.2
I 21.9
I 46.4
1II 21
v 4.5
Time since diagnosis
<3years 49.3
>3years 50.7
Treatment received
Surgery 92.6
Axillary lymphadenectomy 46.7
Chemotherapy 62.1
Radiotherapy 62.1
Endocrine therapy 38.3
Monoclonal antibody 15.5
Breast surgery performed
None 7.6
Conserving 52.9
Mastectomy without reconstruction 20.2
Mastectomy with reconstruction 19.3
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TABLE 2 (Continued)

Variables %
Cancer sequelae
None 48.6
Lymphedema 23.8
Other 27.6

Medical check-up every:

None 1.2
3 months 26.7
6months 43.8
1year or more 28.3

are shown in Table 4. The analysis yielded five factors consistent
with the theoretical structure proposed when developing the scale:
physical appearance and sex strains (Factor 2), health and daily
difficulties (Factor 1), interpersonal relationship strains (Factor 5),
healthcare strains (Factor 3), and worries and concerns about the
future (Factor 4). Only one item (item 10, “Being restricted in
going out with friends”) showed a high factor loading on two
factors, namely health and daily difficulties, and interpersonal
relationship strains. According to our proposed scale design, this
item should load on the latter factor. Therefore, in the second
sample group we tested the second-order factor model using CFA
with item 10 loading on this factor. This analysis yielded a Mardia’s
coeflicient of 22.99, indicating the need to use a robust estimation
method. The goodness-of-fit indices obtained in the CFA indicated
a good fit: CFI=0.98, NNFI=0.98, RMSEA =0.064, CI [0.054,
0.073], with all factor loadings being statistically significant and
above 0.50.

Having analyzed the internal structure of the SBCS with the two
sample groups, we then tested the second-order factor model using
the total sample. The results from the CFA are shown in Table 5.
Mardia’s coefficient was equal to 46.13, and the model again showed
satisfactory goodness-of-fit indices, with values of the CFI and
NNFI above 0.95 and the RMSEA close to 0.06. Table 6 shows the
factor loadings, all of which were statistically significant and
above 0.50.

Regarding measurement invariance across two groups as a
function of time from cancer diagnosis, the analysis yielded adequate
goodness-of-fit indices across the groups with less than 3 years and 3
or more years from diagnosis. The configural model and the models
with equivalence of the first-order and second-order factor loadings
also provided adequate goodness-of-fit indices. In addition, the
decrease in the CFI value from the configural model to the more
constrained models did not exceed 0.001. Table 5 shows the results of
the measurement invariance analysis.

Table 6 also displays the corrected item-factor correlations and
corrected item-total correlations. All values were above 0.30.
McDonald’s omega coefficients were satisfactory, with values greater
than 0.70 for factor scores, and equal to 0.95 for the total score. The
same values were obtained when computing Cronbach’s alpha
coefficients. As Doval et al. (2023) point out, differences between the
two coefficients are generally reflected from the third decimal place
onwards if data are derived from a population reliability that is
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TABLE 3 Mean (M), standard deviation (SD), and skewness and kurtosis
for items of the SBCS.

SBCS items M SD Skewness Kurtosis
1 2.94 1.39 0.01 -1.25
2 2.80 1.52 0.18 —1.42
3 2.84 1.35 0.10 —L12
4 2.90 1.40 0.08 -1.23
5 3.18 1.33 -0.15 —L11
6 2.90 1.46 0.08 —1.35
7 3.25 1.34 -0.19 -1.14
8 3.12 1.36 -0.07 -1.19
9 2.81 1.28 0.12 —1.00
10 2.39 1.30 0.52 —0.89
11 2.07 1.25 0.92 —0.28
12 2.78 1.46 0.19 —-1.32
13 248 1.41 0.47 -1.13
14 2.04 1.28 0.99 —0.24
15 3.00 1.46 —0.04 —1.34
16 274 1.42 0.19 -1.25
17 2.46 1.42 0.49 —1.09
18 273 1.44 0.24 -1.28
19 2.92 1.46 0.02 137
20 351 1.43 —0.45 ~L15
21 2.51 1.36 0.40 —1.06
22 2.64 1.45 0.36 —-1.21
23 3.06 1.47 —0.05 -1.37
24 3.10 1.60 —0.09 —1.55

reasonable for practical purposes (close to 0.80). Finally, the AVE
ranged from 0.59 (interpersonal relationship strains) to 0.69
(healthcare strains), and hence all values were above 0.50.

Validity evidence based on relationships with other variables was
provided by correlations with depression, anxiety, other measures of
general perceived stress, and perceived health and quality of life.
Correlations are shown in Table 7. Overall, total scores on the SBCS
correlated positively and strongly with scores on depression, anxiety,
and perceived stress. Correlations between these variables and factor
scores were moderate or strong, the strongest correlation being that
with scores on worries and concerns about the future. Associations
with self-rated health and quality of life were negative and moderate
both for factor scores and the total score. In this case, the strongest
correlations observed were with scores on health and daily difficulties.

Having obtained evidence regarding the psychometric properties
of the SBCS, we then computed descriptive statistics for scores on the
five factors, and also for total scores so as to obtain a global measure
of stress. Factor scores were calculated both as the mean and the sum
of the respective item scores. Table 8 shows descriptive statistics for
each of the five dimensions (i.e., physical appearance strains, health
and daily difficulties, interpersonal relationship strains, healthcare
strains, and worries and concerns about the future) and for the SBCS
as a whole.
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TABLE 4 Factor loadings (above 0.30) from the EFA of the SBCS (N=219).

ltems F1 F2 F3 F4 F5

1 0.81

2 0.67

3 0.72

4 0.99

6 0.61

7 0.70

8 0.78

9 0.78

15 0.66

16 0.47

17 0.76

18 0.88

20 0.32 0.45

21 0.32 0.45

22 0.64

23 0.95

24 0.52

F1, Health and daily difficulties; F2, Physical appearance and sex strains; F3, Healthcare
strains; F4, Worries and concerns about the future; F5, Interpersonal relationship strains.

Discussion

The purpose of this study was to develop and examine the
psychometric properties of the Stressors in Breast Cancer Scale
(SBCS), a tool designed to measure the factors that generate stress in
women diagnosed with this health condition, independently of the
time from diagnosis. The study was carried out in two phases. The first
involved focus groups with women with breast cancer to identify
dimensions of interest, development of a battery of items relating to
the five dimensions identified, and evaluation of these items by a panel
of experts to obtain validity evidence based on test content. In the
second phase, we performed an exhaustive analysis of the
psychometric properties of the resulting scale in a sample of 420
women with breast cancer, including validity evidence based on the
internal structure, measurement invariance as a function of time from
cancer diagnosis, item and reliability analysis, and validity evidence
based on relationships with other variables, specifically depression,
anxiety, general perceived stress, and perceived health and quality
of life.

Validity evidence based on test content was obtained by analyzing
the clarity and relevance of items. A panel of experts comprising both
cancer patients and oncology professionals rated these two aspects
(clarity and relevance) for each of the 28 items in the initial battery.
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TABLE 5 Goodness-of-fit indices for the second-order factor model of
the SBCS for the total sample (N=420) and by time from diagnosis
(<3years: N=207; >3years: N=213), and tests of measurement invariance
across time from diagnosis.

Model S-B df = CFl NNFI  RMSEA A CFI
XZ
Total 707.97 247 0.986 0.985 0.067
sample [0.061,
0.072]
< 3years 449.85 247 0.987 0.986 0.063
[0.054,
0.072]
> 3years 510.76 247 0.984 0.982 0.071
[0.062,
0.079]
Configural 960.82 494 0.986 0.984 0.067
invariance [0.061,
0.073]
Equality 991.51 513 0.985 0.984 0.067 <0.001
constraints [0.060,
on first- 0.073]
order factor
loading
Equality 995.32 518 0.985 0.985 0.066 <0.001
constraints [0.060,
on first-and 0.072]
second-
order factor
loading

S-B %, Satorra-Bentler chi-square; df, degrees of freedom; CFI, comparative fit index; NNFI,
non-normed fit index; RMSEA, root mean square error of approximation with 90%
confidence interval; ACFI, CFI configural invariance model — CFI more constrained model.

After assessing agreement among experts, four items were eliminated
as they were not considered relevant. The remaining 24 items were
considered to adequately represent the following five dimensions:
physical appearance and sex strains, health and daily difficulties,
interpersonal relationship strains, healthcare strains, and worries and
concerns about the future.

Next, we conducted EFA and CFA to obtain validity evidence
based on the internal structure of the 24-item SBCS, following a
cross-validation strategy. These procedures, performed with two
random samples, showed an internal structure of the SBCS that
supported the proposed theoretical structure based on the
aforementioned five dimensions. The CFA yielded good fit indices
for the second-order factor model with both the reduced sample and
the total sample. In addition, measurement invariance was found
across two groups as a function of time from cancer diagnosis,
specifically, less than 3years and 3 or more years from diagnosis.
This indicates that items are indicators of the same latent factors and
that the unit of measurement of the underlying factors is the same
for both groups. The second-factor order structure enables both a
score for each dimension and a total score to be obtained. The total
score on the SBCS could be a useful measure of the impact of
stressors on women with breast cancer, complementing other
measures of general perceived stress that are not specific to this
health condition, for example, the PSS-10 or DASS-21. According to
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Herschbach et al. (2004), cancer-specific distress scales offer more
precise insight into patients’ experience than do general or
psychiatric questionnaires.

The first of the five factors that make up the SBCS is physical
appearance and sex strains, comprising four items referring to stressors
arising from the disease that affect the body’s appearance and the
womans interest in sex. Scores on this dimension were among the
highest in the present sample, indicating that strains related to physical
appearance are relevant stressors for these women. This is consistent
with previous research showing that the assessment of body image
enables a better understanding of the stress experienced by women
with breast cancer (Guedes et al, 2018), and that body image
dissatisfaction may lead to emotional distress, mood disorders, and
impaired intimate relationships (Sebri et al., 2021).

The second SBCS factor is health and daily difficulties, which
includes five items describing stressors related to states of physical
discomfort such as fatigue or pain. These symptoms have been shown
to be significant stressors for patients with different types of cancer
(van den Beuken-van Everdingen et al., 2016; Draeger et al., 2018),
and they are not limited to the treatment period (Mokhatri-Hesari and
Montazeri, 2020). This factor yielded the highest scores in the present
sample, suggesting that these symptoms should receive special
attention and be addressed by multidisciplinary teams (nurse,
physician, physiotherapist, psychologist, etc.).

The third factor is interpersonal relationship strains, comprising
five items referring to stressors that originate in the context of social
relationships, including family and friends. Previous research has
shown that strains in family relationships can affect the well-being of
both the woman with breast cancer and her close relatives (Segrin
etal., 2018), and also that social support may be a protective factor in
helping these women cope with stress (Ozdemir and Arslan, 2018). In
the present sample, this dimension yielded the lowest scores. Future
research should analyze in more detail the relationship between
interpersonal relationship strains and social support in the breast
cancer context.

The fourth factor is healthcare strains, composed of five items
referring to stressors that result from the hospital and healthcare
setting. It is acknowledged that patients continue to have healthcare
needs throughout the disease process (Cherif et al., 2020), and also
that factors such as long waiting times and difficulties communicating
with staff can lead to dissatisfaction with the care provided (Tremblay
et al., 2015). The fact that cancer survivors may, at some point,
experience mental health problems such as depression, anxiety, and
sleeping difficulties underlines the importance of ongoing access to
healthcare (Cherif et al., 2020; De la Torre-Luque et al., 2020; Aggeli
etal., 2021).

The fifth and final factor is worries and concerns about the future,
comprising five items referring to stressors that reflect thoughts or
fears about what life may bring in the short or long term. Previous
research has shown that people with cancer typically fear tumor
recurrence or metastasis, and this often leads to psychological sequelae
(Koch etal,, 2014; Cupit-Link et al., 2018). Accordingly, in the present
sample, this was the dimension that yielded the second highest scores,
and it also included the highest scored item on the SBCS (“Thinking
I'm going to have a relapse”).

As regards the item analysis, correlations between item scores and
both the score on their corresponding factor and the total score
indicated that all items showed satisfactory homogeneity, with values
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TABLE 6 Factor loadings, corrected item-factor and item-total correlations, McDonald’'s omega and Cronbach'’s alpha coefficients, and average
variance extracted for factor scores (N=420).

SBCS items Factor loading = Second-order Item-factor ltem-total
factor loading correlation correlation
Physical appearance
anZl, sex s::)ins 0.75 0.83 0.63
1 0.79 0.67 0.60
2 0.77 0.63 0.61
3 0.74 0.62 0.52
4 0.87 0.75 0.60
Health and daily
difficulties 0.87 0.89 0.68
5 0.82 0.73 0.69
6 0.80 0.69 0.68
7 0.86 0.77 0.69
8 0.82 0.74 0.65
9 0.82 0.73 0.70
Interpersonal
relationship strains 0.87 0.83 0.59
10 0.77 0.63 0.65
11 0.68 0.55 0.56
12 0.78 0.62 0.65
13 0.80 0.69 0.62
14 0.79 0.66 0.55
Healthcare strains 0.85 0.89 0.69
15 0.80 0.75 0.69
16 073 0.66 0.71
7 0.79 0.72 0.64
18 0.92 0.79 0.72
19 0.92 0.78 0.70
Worries and concerns
about the future 087 0.87 0.65
20 0.88 0.73 0.70
21 0.75 0.66 0.61
2 071 0.62 0.62
23 0.80 0.70 0.69
24 0.88 0.73 0.69

above 0.50. Reliability, estimated by McDonalds omega and
Cronbach’s alpha coefficients, ranged from 0.83 to 0.89 for scores on
the five factors, while the coefficients for the total score were 0.95, all
above the 0.70 threshold. These results indicate satisfactory reliability
of SBCS scores. The AVE was also above the 0.50 threshold for all
factor scores, indicating that the amount of variance that is captured
by the construct is larger than the variance due to measurement error
(Fornell and Larcker, 1981).

Validity evidence based on relationships with other variables was
provided by correlations between SBCS scores and scores on
depression, anxiety, stress, affective distress (all with the DASS-21),
the perceived helplessness subscale of the PSS-10, and perceived
health and quality of life (both using single items). Overall, total scores
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on the SBCS correlated positively and strongly with scores on
depression, anxiety, and stress, in line with previous research (Alagizy
etal, 2020; Borgi et al., 2020). These results show that the impact of
stressors experienced by women with breast cancer is reflected in their
level of perceived general stress and other indicators of mental health.
In terms of factor scores, scores on worries and concerns about the
future showed the strongest correlations with these variables,
indicating that thoughts or fears about what life may bring in the short
or long term are associated with higher levels of affective distress.
These results are consistent with previous research which found that
fear of disease progression was the greatest concern for cancer patients
(Cupit-Link et al., 2018), especially women with breast cancer
(Herschbach et al., 2004).
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TABLE 7 Correlations between SBCS factor and total scores and scores on depression, anxiety, stress, perceived helplessness, and perceived health and
quality of life (N =420).

Variables Physical Health and Interpersonal Healthcare Worries and
appearance and daily relationship strains concerns about
sex strains difficulties strains the future

Depression (DASS-21) 0.377%%% 0.37%%% 0.38%#* 0.36%** 0.447%%* 0.447%%*
Anxiety (DASS-21) 0.39%%% 0.477%5% 0467+ 0,497 0.53%% 0.54%%%
Stress (DASS-21) 0.317%#% 0335 0,407+ 0397 0.49%%% 0.45%#%
Affective distress

0.39%%#5% 043755 045745 04555 05375 05275
(DASS-21 total score)
Perceived helplessness

0.46%%% 04175 0.43%5% 0.417%%% 04875 0.517%%%
(PSS-10)
Perceived health —(.35%:%* —0.407%%* —(.32%%:%:% —(.3] %% —(.377%%* —0.407%%*
Perceived quality of life —0.40%** —0.43%*%* —0.37%*%* —0.37%%* —0.44%%* —0.46%**

5 < 0,001,

TABLE 8 Means, standard deviations, and skewness and kurtosis for scores on the SBCS (its five dimensions and total, N =420) calculated as the sum or
the mean (5 points) of the respective items.

SBCS scores Number of items M M (5 points) SD (5 points) Skewness Kurtosis
Physical appearance 4 11.48

2.87 1.16 0.11 -1.03
and sex strains
Health and daily 5 15.27

3.05 1.13 —0.04 —0.99
difficulties
Interpersonal 5 11.76

2.35 1.04 0.50 —0.71
relationship strains
Healthcare strains 5 13.84 2.77 1.21 0.13 -1.13
Worries and concerns 5 14.82

2.96 1.18 0.03 —1.09
about the future
Total score SBCS 24 67.16 2.80 0.96 0.04 —0.85

In the present sample, we also found that scores on self-rated  breast cancer context and takes into account the particular features of
health and quality of life were negatively correlated with both the total ~ this health condition. The main advantage of the SBCS is its brevity
score and factor scores on the SBCS, which again is consistent with  and its potential applicability throughout the breast cancer process,
previous studies (Zhao et al., 2020). The strongest correlations were  including survival following successful treatment; the latter sets it
observed for health and daily difficulties and worries and concerns  apart from measures such as the NDBCSS (Lee et al., 2013,2021) that
about the future, indicating that perceived difficulties in everyday life ~ are focused on the beginning of the disease process. Another point to
and fears about what life may bring in the short or long term are, for ~ consider is that the SBCS is a measure of stress as a stimulus that
women with breast cancer, the most relevant stressors associated with  provides not only a total score but also scores for specific areas, and it
the perception of lower levels of health and quality of life. has been shown here that these scores are invariant across two groups

The present study has a number of limitations that need to  asa function of time from cancer diagnosis (less than 3 years and 3 or
be mentioned. First, the SBCS is a self-report scale whose scores may ~ more years from diagnosis). The scale can therefore be used as a
be affected by response bias. Second, our use of a convenience sample  complement to other measures of stress as a response or of general
may limit the generalizability of results. Third, participants were  perceived stress so as to reach a better understanding of an individual’s
women diagnosed with breast cancer from various locations in Spain,  stress levels. The relationships between SBCS scores and other
and hence further research is needed to analyze the psychometric  indicators of mental health, such as depression and anxiety, as well as
properties of the SBCS with other populations, thereby potentially  with perceived health and quality of life, support its potential utility in
paving the way for its use in cross-cultural studies. Finally, given the  the clinical setting. Specifically, the information obtained through the
cross-sectional nature of the present study, causal relationships between ~ SBCS could help psycho-oncology professionals to target interventions
stress and other indicators of mental health cannot be established. at specific areas that generate stress in women diagnosed with breast

These limitations notwithstanding, the study also has important  cancer, with the aim of improving their psychological well-being. It
strengths. In contrast to measures such as the QSC-R23 (Herschbach ~ would therefore be of interest in future research to determine cut-off
et al., 2003) that are designed to assess daily stressors among cancer ~ points for SBCS scores to guide professionals when undertaking
patients in general, the SBCS has been developed specifically for the  psychological assessment. Finally, the SBCS could also be a useful tool
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in research aimed at investigating the impact of stressors on mental
health and analyzing potential variables that mediate or moderate this
relationship, thereby allowing the empirical testing of theoretical
models of stress in the context of breast cancer.

Data availability statement

The raw data supporting the conclusions of this article will
be made available by the authors, without undue reservation.

Ethics statement

The studies involving human participants were reviewed and
approved by Ethics Committee of the University of Malaga (55-2017-H).
The patients/participants provided their written informed consent to
participate in this study.

Author contributions

MC: conceptualization, investigation, methodology and writing the
original draft, the reviews and editing. LS-R: conceptualization,
investigation, writing the original draft, and reviews. BP and JG-M:
investigation and writing reviews. MB: investigation, methodology,
supervision and writing the original draft, writing the reviews and editing.
All authors contributed to the article and approved the submitted version.

References

Abdollahi, A., Taheri, A., and Allen, K. A. (2020). Self-compassion moderates the
perceived stress and self-care behaviors link in women with breast cancer. Psycho-
Oncology 29, 927-933. doi: 10.1002/pon.5369

Aggeli, P, Fasoi, G., Zartaloudi, A., Kontzoglou, K., Kontos, M., Konstantinidis, T.,
et al. (2021). Posttreatment anxiety, depression, sleep disorders, and associated factors
in women who survive breast cancer. Asia Pac. J. Oncol. Nurs. 8, 147-155. doi: 10.4103/
apjon.apjon_65_20

Aiken, L. R. (1980). Content validity and reliability of single items or questionnaires.
Educ. Psychol. Meas. 40, 955-959. doi: 10.1177/001316448004000419

Aiken, L. R. (1985). Three coefficients for analyzing the reliability and validity of
ratings. Educ. Psychol. Meas. 45, 131-142. doi: 10.1177/0013164485451012

Alagizy, H. A., Soltan, M. R,, Soliman, S. S., Hegazy, N. N., and Gohar, S. E. (2020).
Anxiety, depression and perceived stress among breast cancer patients: single institute
experience. Middle East Curr. Psychiat. 27, 1-10. doi: 10.1186/s43045-020-00036-x

Ali, A. M., Alkhamees, A. A., Hori, H., Kim, Y., and Kunugi, H. (2021). The depression
anxiety stress scale 21: development and validation of the depression anxiety stress scale
8-item in psychiatric patients and the general public for easier mental health
measurement in a post COVID-19 world. Int. J. Environ. Res. Public Health 18:10142.
doi: 10.3390/ijerph181910142

Atroszko, P. A., Baginiska, P, Mokosiniska, M., Sawicki, A., and Bartosz, A. (2015).
Validity and reliability of single-item self-report measures of general quality of life,
general health and sleep quality. Comparat. Europ. Res. 11, 207-211.

Bastianon, C. D., Klein, E. M., Tibubos, A. N., Brihler, E., Beutel, M. E., and
Petrowsky, K. (2020). Perceived stress scale (PSS-10): psychometric properties in
migrants and native Germans. BMC Psychiatry 20, 1-9. doi: 10.1186/s12888-020-02851-2

Bener, A., Saleh, N. M., Bakir, A., and Bhugra, D. (2016). Depression, anxiety, and
stress symptoms in menopausal Arab women: shedding more light on a complex
relationship. Ann. Med. Health Sci. Res. 6,224-231. doi: 10.4103/amhsr.amhsr_341_15

Bentler, P. M. (2006). EQS 6 Structural Equations Program Manual. Encino, CA:
Multivariate Software, Inc.

Biggs, A., Brough, P,, and Drummond, S. (2017). “Lazarus and Folkman’s psychological
stress and coping theory” in The Handbook of Stress and Health: A Guide to Research and
Practice. eds. C. L. Cooper and J. Quick (Hoboken, NJ: Wiley), 351-364.

Frontiers in Psychology

11

10.3389/fpsyg.2023.1102169

Funding

This study was supported by Grupo de investigacion consolidado
CTS-110, Junta de Andalucia y I Plan Propio y Transferencia de la
Universidad de Mélaga (ayuda de Publicacién en Abierto, C.1).

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

Supplementary material

The Supplementary material for this article can be found online
at: https://www.frontiersin.org/articles/10.3389/fpsyg.2023.1102169/
full#supplementary-material

Blanca, M. J., Escobar, M., Lima, J. E, Byrne, D., and Alarcén, R. (2020). Psychometric
properties of a short form of the Adolescents Stress Questionnaire (ASQ-14). Psicothema
32,261-267. doi: 10.7334/psicothema2019.288

Borgi, M., Collacchi, B., Ortona, E., and Cirulli, F. (2020). Stress and coping in women
with breast cancer: unravelling the mechanisms to improve resilience. Neurosci.
Biobehav. Rev. 119, 406-421. doi: 10.1016/j.neubiorev.2020.10.011

Brocken, P, Prins, J. B., Dekhuijzen, P. R., and van der Heijden, H. F. (2012). The faster
the better? A systematic review on distress in the diagnostic phase of suspected cancer,
and the influence of rapid diagnostic pathways. Psycho-Oncology 21, 1-10. doi: 10.1002/
pon.1929

Browne, M. W, and Cudeck, R. (1993). “Alternative ways of assessing model fit” in
Testing Structural Equation Models. eds. K. A. Bollen and J. S. Long (Newbury Park, CA:
Sage), 136-162.

Burgess, C., Cornelius, V., Love, S., Graham, J., Richards, M., and Ramirez, A. (2005).
Depression and anxiety in women with early breast cancer: five-year observational
cohort study. BMJ 330:702. doi: 10.1136/bm;j.38343.670868.D3

Byrne, B. M. (2006). Structural Equation Modeling with EQS: Basic Concepts,
Applications, and Programming. New York, NY Routledge.

Byrne, B. M. (2008). Testing for multigroup equivalence of a measuring instrument:
a walk through the process. Psicothema 20, 872-882. PMID: 18940097

Byrne, D. G., Davenport, S., and Mazanov, J. (2007). Profiles of adolescent stress: the
development of the Adolescent Stress Questionnaire (ASQ). J. Adolesc. 30, 393-416. doi:
10.1016/j.adolescence.2006.04.004

Cardenal, V., Cerezo, M. V., Martinez, J., Ortiz-Tallo, M., and Blanca, M. J.
(2012). Personality, emotions and coping styles: predictive value for the evolution
of cancer patients. Span. J. Psychol. 15, 756-767. doi: 10.5209/rev_SJOP.2012.v15.
n2.38887

Cerezo, M. V,, Blanca, M. J., and Ferragut, R. (2020). Personality profiles and
psychological adjustment in breast cancer patients. Int. J. Environ. Res. Public Health
17:9452. doi: 10.3390/ijerph17249452

Cerezo, M. V., Soria-Reyes, L. M., Alarcén, R., and Blanca, M. J. (2022). The
satisfaction with life scale in breast cancer patients: psychometric properties. Int. J. Clin.
Health Psychol. 22:100274. doi: 10.1016/j.ijchp.2021.100274

frontiersin.org


https://doi.org/10.3389/fpsyg.2023.1102169
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/fpsyg.2023.1102169/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpsyg.2023.1102169/full#supplementary-material
https://doi.org/10.1002/pon.5369
https://doi.org/10.4103/apjon.apjon_65_20
https://doi.org/10.4103/apjon.apjon_65_20
https://doi.org/10.1177/001316448004000419
https://doi.org/10.1177/0013164485451012
https://doi.org/10.1186/s43045-020-00036-x
https://doi.org/10.3390/ijerph181910142
https://doi.org/10.1186/s12888-020-02851-2
https://doi.org/10.4103/amhsr.amhsr_341_15
https://doi.org/10.7334/psicothema2019.288
https://doi.org/10.1016/j.neubiorev.2020.10.011
https://doi.org/10.1002/pon.1929
https://doi.org/10.1002/pon.1929
https://doi.org/10.1136/bmj.38343.670868.D3
https://doi.org/18940097
https://doi.org/10.1016/j.adolescence.2006.04.004
https://doi.org/10.5209/rev_SJOP.2012.v15.n2.38887
https://doi.org/10.5209/rev_SJOP.2012.v15.n2.38887
https://doi.org/10.3390/ijerph17249452
https://doi.org/10.1016/j.ijchp.2021.100274

Cerezo etal.

Charter, R. A. (2003). A breakdown of reliability coefficients by test type and reliability
method, and the clinical implications of low reliability. J. Gen. Psychol. 130, 290-304.
doi: 10.1080/00221300309601160

Chen, J. Y., Chin, W. Y., Tiwari, A., Wong, J., Wong, I. C. K., Worsley, A., et al.
(2021). Validation of the perceived stress scale (PSS-10) in medical and health sciences
students in Hong Kong. Asia Pacific Scholar 6, 31-37. doi: 10.29060/TAPS.2021-6-2/
0A2328

Cherif, E., Martin-Verdier, E., and Rochette, C. (2020). Investigating the healthcare
pathway through patients’ experience and profiles: implications for breast cancer
healthcare providers. BMC Health Serv. Res. 20:735. doi: 10.1186/s12913-020-05569-9

Cheung, G. W,, and Rensvold, R. B. (2002). Evaluating goodness-of-fit indexes for
testing measurement invariance. Struct. Equ. Model. 9, 233-255. doi: 10.1207/
S$15328007SEM0902_5

Cohen, J. (1988). Statistical Power Analysis for the Behavioral Sciences. Hillsdale,
NJ LEA.

Cohen, S., Kamarck, T., and Mermelstein, R. (1983). A global measure of perceived
stress. J. Health Soc. Behav. 24, 385-396. doi: 10.2307/2136404

Cohen, S., and Williamson, G. (1988). “Perceived stress in a probability sample of the
United States” in The Social Psychology of Health. eds. S. Spacapan and S. Oskamp
(Newbury Park, CA: Sage Publishers), 31-67.

Cox, T, and Griffiths, A. (2010). “Work-related stress: a theoretical perspective” in
Occupational Health Psychology. eds. S. Leka and J. Houdmont (Chichester: Wiley-
Blackwell), 31-56.

Cupit-Link, M., Syrjala, K. L., and Hashmi, S. K. (2018). Damocles’ syndrome
revisited: update on the fear of cancer recurrence in the complex world of today’s
treatments and survivorship. Hematol. Oncol. Stem Cell Ther. 11, 129-134. doi: 10.1016/j.
hemonc.2018.01.005

Daza, P, Novy, D. M,, Stanley, M. A., and Averill, P. (2002). The depression anxiety
stress Scale-21: Spanish translation and validation with a Hispanic sample. J.
Psychopathol. Behav. Assess. 24, 195-205. doi: 10.1023/A:1016014818163

De la Torre-Luque, A., Cerezo, M. V,, Lopez, E., and Sibole, J. V. (2020). Emotional
distress among long-term breast cancer survivors: the role of insomnia and worry.
Behav. Psychol. 28, 533-549.

De Vaus, D. (2002). Analyzing Social Science Data: 50 Key Problems in Data Analysis.
Thousand Oaks, CA Sage.

Dooley, L. N, Slavich, G. M., Moreno, P. I, and Bower, J. E. (2017). Strength through
adversity: moderate lifetime stress exposure is associated with psychological resilience
in breast cancer survivors. Stress. Health 33, 549-557. doi: 10.1002/smi.2739

Doval, E., Viladrich, C., and Angulo-Brunet, A. (2023). Coefficient alpha: the
resistance of a classic. Psicothema 35, 5-20. doi: 10.7334/psicothema2022.321

Draeger, D. L, Sievert, K. D., and Hakenberg, O. W. (2018). Analysis of psychosocial
stress factors in patients with renal cancer. Ther. Adv. Urol. 10, 175-182. doi:
10.1177/1756287218754766

Espejo, M. E., Blanca, M. J., Ferndndez-Baena, E J., and Torres, M. V. T. (2011).
Adaptacién espanola de la escala de manifestaciones de estrés del Student Stress
Inventory (SSI-SM) [Spanish adaptation of the stress manifestations scale of the Student
Stress Inventory (SSI-SM)]. Psicothema 23, 475-485.

Figalova, N., and Charvat, M. (2021). The perceived stress scale: reliability and validity
study in the Czech Republic. Ceskoslovenskd Psychologie 65, 46-59. doi: 10.51561/
cspsych.65.1.46

Fornell, C., and Larcker, D. E. (1981). Evaluating structural equation models with
unobservable variables and measurement error. J. Mark. Res. 18, 39-50. doi:
10.2307/3151312

Fox, R. S, Lillis, T. A., Gerhart, J., Hoerger, M., and Duberstein, P. (2018). Multiple
group confirmatory factor analysis of the DASS-21 depression and anxiety scales: how
do they perform in a cancer sample? Psychol. Rep. 121, 548-565. doi:
10.1177/0033294117727747

Gaol, N. T. L. (2016). Teori stres: Stimulus, respons, dan transaksional. Buletin
Psikologi 24, 1-11. doi: 10.22146/bpsi.11224

Gillani, S., Syed, S. S., Sari, Y., Sarriff, A., Amin, A., and Baig, M. (2011). Perceived

stress scale: psychometric validation for Malaysian diabetic patients. Br. J. Pharm. Res.
1, 156-163. doi: 10.9734/BJPR/2011/511

Golden-Kreutz, D. M., Browne, M. W,, Frierson, G. M., and Andersen, B. L. (2004).
Assessing stress in cancer patients: a second-order factor analysis model for the
Perceived Stress Scale. Assessment 11, 216-223. doi: 10.1177/1073191104267398

Guedes, T., Dantas de Oliveira, N. P,, Holanda, A. M., Reis, M. A, Silva, C. P,
Rochae Silva, B. L., et al. (2018). Body image of women submitted to breast cancer
treatment. Asian Pac. ]. Cancer Prev. 19, 1487-1493. doi: 10.22034/APJCP.2018.
19.6.1487

Herschbach, P, Keller, M., Knight, L., Brandl, T., Huber, B., Henrich, G., et al. (2004).
Psychological problems of cancer patients: a cancer distress screening with a cancer-
specific questionnaire. Br. J. Cancer 91, 504-511. doi: 10.1038/sj.bjc.6601986

Herschbach, P, Marten-Mittag, B., and Henrich, G. (2003). Revision und

psychometrische Priifung des Fragebogen zur Belastung von Krebskranken (FBK-R23).
Z. Med. Psychol. 12, 69-76.

Frontiers in Psychology

10.3389/fpsyg.2023.1102169

Hu, L. T, and Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance
structure analysis: conventional criteria versus new alternatives. Struct. Equ. Model. 6,
1-55. doi: 10.1080/10705519909540118

Jiang, L., Yan, Y,, Jin, Z.-S., Hu, M.-L., Wang, L., Song, Y., et al. (2020). The depression
anxiety stress Scale-21 in Chinese hospital workers: reliability, latent structure, and
measurement invariance across genders. Front. Psychol. 11:247. doi: 10.3389/
fpsyg.2020.00247

Jun, D, Johnston, V., Kim, J.-M., and O'Leary, S. (2018). Cross-cultural adaptation and
validation of the Depression, Anxiety and Stress Scale-21 (DASS-21) in the Korean
working population. Work 59, 93-102. doi: 10.3233/WOR-172661

Jylhd, M. (2009). What is self-rated health and why does it predict mortality? Towards
a unified conceptual model. Soc. Sci. Med. 69, 307-316. doi: 10.1016/j.
socscimed.2009.05.013

Koch, L., Bertram, H., Eberle, A., Holleczek, B., Schmid-Hopfner, S., Waldmann, A.,
et al. (2014). Fear of recurrence in long-term breast cancer survivors — still an issue.
Results on prevalence, determinants, and the association with quality of life and
depression from the cancer survivorship — a multi-regional population-based study.
Psycho-Oncology 23, 547-554. doi: 10.1002/pon.3452

Koh, K. B. (2018). Stress and Somatic Symptoms: Biopsychosociospiritual Perspectives.
Cham Springer

Kumar, K., Kumar, S., Mehrotra, D., Tiwari, S. C., Kumar, V., and Dwivedi, R. C.
(2019). Reliability and psychometric validity of Hindi version of Depression, Anxiety
and Stress Scale-21 (DASS-21) for Hindi speaking head neck cancer and oral potentially
malignant disorders patients. J. Cancer Res. Ther. 15, 653-658. doi: 10.4103/jcrt.
JCRT_281_17

Lazarus, R. S., and Folkman, S. (1984). Stress, Appraisal, and Coping. Berlin Springer
Publishing Company.

Lee, T. Y., Chen, H. H., Yeh, M. L,, Li, H. L,, and Chou, K. R. (2013). Measuring
reliability and validity of a newly developed stress instrument: newly diagnosed breast
cancer stress scale. J. Clin. Nurs. 22, 2417-2425. doi: 10.1111/jocn.12107

Lee, T. Y., Hsing, S. C., and Li, C. C. (2021). An improved stress-scale specifically
designed to measure stress of women with newly diagnosed breast cancer. Int. J. Environ.
Res. Public Health 18:2346. doi: 10.3390/ijerph18052346

Lee, J., Lee, E. H., and Moon, S. H. (2019). Systematic review of the measurement
properties of the Depression Anxiety Stress Scales-21 by applying updated COSMIN
methodology. Qual. Life Res. 28, 2325-2339. doi: 10.1007/s11136-019-02177-x

Leung, D. Y., Lam, T. H,, and Chan, S. S. (2010). Three versions of perceived stress
scale: validation in a sample of Chinese cardiac patients who smoke. BMC Public Health
10, 1-7. doi: 10.1186/1471-2458-10-513

Lima, J. E, Alarcon, R., Escobar, M., Ferndndez-Baena, F. J., Munoz, A. M., and
Blanca, M. J. (2017). Psychometric properties of the Spanish version of Adolescent Stress
Questionnaire (ASQ-S). Psychol. Assess. 29, el-e12. doi: 10.1037/pas0000516

Lorenzo-Seva, U. (1999). Promin: a method for oblique factor rotation. Multivar.
Behav. Res. 34, 347-365. doi: 10.1207/S15327906 MBR3403_3

Lorenzo-Seva, U., and Ferrando, P. J. (2006). FACTOR: a computer program to fit the
exploratory factor analysis model. Behav. Res. Methods 38, 88-91. doi: 10.3758/
BF03192753

Lovibond, P. E, and Lovibond, S. H. (1995). Manual for the Depression Anxiety Stress
Scales 2nd Sydney, NSW Psychology Foundation.

Mehnert, A., and Koch, U. (2008). Psychological comorbidity and health-related
quality of life and its association with awareness, utilization, and need for psychosocial
support in a cancer register-based sample of long-term breast cancer survivors. J.
Psychosom. Res. 64, 383-391. doi: 10.1016/j.jpsychores.2007.12.005

Merino, C., and Livia, J. (2009). Intervalos de confianza asimétricos para el indice la
validez de contenido: un programa Visual Basic para la V de Aiken [Asymmetric
confidence intervals for the content validity index: a Visual Basic program for Aiken’s
V1. Anal. Psicol. 25, 169-171.

Mokhatri-Hesari, P, and Montazeri, A. (2020). Health-related quality of life in breast
cancer patients: review of reviews from 2008 to 2018. Health Qual. Life Outcomes 18:338.
doi: 10.1186/s12955-020-01591-x

Moore, S. A., Dowdy, E., and Furlong, M. J. (2016). Using the depression, anxiety,
stress scales—21 with U.S. adolescents: an alternate models analysis. J. Psychoeduc. Assess.
35, 581-598. doi: 10.1177/0734282916651537

Muiiiz, J., and Fonseca-Pedrero, E. (2019). Ten steps for test development. Psicothema
31, 7-16. doi: 10.7334/psicothema2018.291

O’Hea, E., Kroll-Desrosiers, A., Cutillo, A. S., Michalak, H. R., Barton, B. A,
Harralson, T., et al. (2020). Impact of the mental health and dynamic referral for
oncology (MHADRO) program on oncology patient outcomes, health care utilization,
and health provider behaviors: a multi-site randomized control trial. Patient Educ.
Couns. 103, 607-616. doi: 10.1016/j.pec.2019.10.006

Ochoa, C., and Casellas-Grau, A. (2017). Positive life change after cancer: the key
ingredients to facilitate it and effects on well-being. Papeles del Psicélogo/Psychologist
Papers 37, 1-11. doi: 10.23923/pap.psicol2017.2815

Osterlind, S. J. (1989).
Academic Publishers

Constructing Test Items. Boston, MA Kluwer

frontiersin.org


https://doi.org/10.3389/fpsyg.2023.1102169
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1080/00221300309601160
https://doi.org/10.29060/TAPS.2021-6-2/OA2328
https://doi.org/10.29060/TAPS.2021-6-2/OA2328
https://doi.org/10.1186/s12913-020-05569-9
https://doi.org/10.1207/S15328007SEM0902_5
https://doi.org/10.1207/S15328007SEM0902_5
https://doi.org/10.2307/2136404
https://doi.org/10.1016/j.hemonc.2018.01.005
https://doi.org/10.1016/j.hemonc.2018.01.005
https://doi.org/10.1023/A:1016014818163
https://doi.org/10.1002/smi.2739
https://doi.org/10.7334/psicothema2022.321
https://doi.org/10.1177/1756287218754766
https://doi.org/10.51561/cspsych.65.1.46
https://doi.org/10.51561/cspsych.65.1.46
https://doi.org/10.2307/3151312
https://doi.org/10.1177/0033294117727747
https://doi.org/10.22146/bpsi.11224
https://doi.org/10.9734/BJPR/2011/511
https://doi.org/10.1177/1073191104267398
https://doi.org/10.22034/APJCP.2018.19.6.1487
https://doi.org/10.22034/APJCP.2018.19.6.1487
https://doi.org/10.1038/sj.bjc.6601986
https://doi.org/10.1080/10705519909540118
https://doi.org/10.3389/fpsyg.2020.00247
https://doi.org/10.3389/fpsyg.2020.00247
https://doi.org/10.3233/WOR-172661
https://doi.org/10.1016/j.socscimed.2009.05.013
https://doi.org/10.1016/j.socscimed.2009.05.013
https://doi.org/10.1002/pon.3452
https://doi.org/10.4103/jcrt.JCRT_281_17
https://doi.org/10.4103/jcrt.JCRT_281_17
https://doi.org/10.1111/jocn.12107
https://doi.org/10.3390/ijerph18052346
https://doi.org/10.1007/s11136-019-02177-x
https://doi.org/10.1186/1471-2458-10-513
https://doi.org/10.1037/pas0000516
https://doi.org/10.1207/S15327906MBR3403_3
https://doi.org/10.3758/BF03192753
https://doi.org/10.3758/BF03192753
https://doi.org/10.1016/j.jpsychores.2007.12.005
https://doi.org/10.1186/s12955-020-01591-x
https://doi.org/10.1177/0734282916651537
https://doi.org/10.7334/psicothema2018.291
https://doi.org/10.1016/j.pec.2019.10.006
https://doi.org/10.23923/pap.psicol2017.2815

Cerezo etal.

Ozdemir, D., and Arslan, E T. (2018). An investigation of the relationship between
social support and coping with stress in women with breast cancer. Psychooncology 27,
2214-2219. doi: 10.1002/pon.4798

Penfield, R. D., and Giacobbi, P. R. (2004). Applying a score confidence interval to
Aiken’s item content-relevance index. Meas. Phys. Educ. Exerc. Sci. 8, 213-225. doi:
10.1207/s15327841mpee0804_3

Remor, E. (2006). Psychometric properties of a European Spanish version of the
Perceived Stress Scale (PSS). Span. J. Psychol. 9, 86-93. doi: 10.1017/
$1138741600006004

Ruisoto, P, Lépez-Guerra, V. M., Paladines, M. B., Vaca, S. L., and Cacho, R. (2020).
Psychometric properties of the three versions of the Perceived Stress Scale in Ecuador.
Physiol. Behav. 224:113045. doi: 10.1016/j.physbeh.2020.113045

Schell, L. K., Monsef, 1., Wockel, A., and Skoetz, N. (2019). Mindfulness-based stress
reduction for women diagnosed with breast cancer. Cochrane Database Syst. Rev.
2019:CD011518. doi: 10.1002/14651858.CD011518.pub2

Sebri, V., Durosini, L, Triberti, S., and Pravettoni, G. (2021). The efficacy of
psychological intervention on body image in breast cancer patients and survivors: a
systematic-review and meta-analysis. Front. Psychol. 12:611594. doi: 10.3389/
fpsyg.2021.611954

Segrin, C., Badger, T. A., Sikorskii, A., Crane, T. E., and Pace, T. W. (2018). A dyadic
analysis of stress processes in Latinas with breast cancer and their family caregivers.
Psychooncology 27, 838-846. doi: 10.1002/pon.4580

Selye, H. (1978). The Stress of Life. New York McGraw Hill.

Shaw, T., Campbell, M. A., Runions, K. C., and Zubrick, S. R. (2017). Properties of the
DASS-21 in an Australian community adolescent population. J. Clin. Psychol. 73,
879-892. doi: 10.1002/jclp.22376

Siebens, H. C., Tsukerman, D., Adkins, R. H., Kahan, J., and Kemp, B. (2015).
Correlates of a single-item quality-of-life measure in people aging with disabilities. Am.
J. Phys. Med. Rehabil. 94, 1065-1074. doi: 10.1097/PHM.0000000000000298

Sireci, S., and Faulkner-Bond, M. (2014). Validity evidence based on test content.
Psicothema 26, 100-107. doi: 10.7334/psicothema2013.256

Frontiers in Psychology

13

10.3389/fpsyg.2023.1102169

Soria-Reyes, L. M., Cerezo, M. V., Alarcén, R., and Blanca, M. J. (2023). Psychometric
properties of the Perceived Stress Scale (PSS-10) with breast cancer patients. Stress.
Health 39, 115-124. doi: 10.1002/smi.3170

Timmerman, M. E., and Lorenzo-Seva, U. (2011). Dimensionality assessment of
ordered polytomous items with parallel analysis. Psychol. Methods 16, 209-220. doi:
10.1037/a0023353

Tremblay, D., Roberge, D., and Berbiche, D. (2015). Determinants of patient-reported
experience of cancer services responsiveness. BMC Health Serv. Res. 15:425. doi:
10.1186/5s12913-015-1104-9

Tschuschke, V., Karadaglis, G., Evangelou, K., von Schweinitz, C. G., and
Schwickerath, J. (2017). Psychological stress and coping resources during primary
systemic therapy for breast cancer: results of a prospective study. Geburtshilfe
Frauenheilkd. 77, 158-168. doi: 10.1055/s-0043-101237

University of California and National Institute on Aging. (2018). Stress Measurement
Toolbox. Available at: https://www.stressmeasurement.org/measurement-toolbox

van den Beuken-van Everdingen, M. H. J., Hochstenbach, L. M., Joosten, E. A.,
Tjan-Heijnen, V. C., and Janssen, D. J. (2016). Update on prevalence of pain in patients
with cancer: systematic review and meta-analysis. . Pain Symptom Manag. 51,
1070-1090.€9. doi: 10.1016/j.jpainsymman.2015.12.340

Viladrich, C., Angulo-Brunet, A., and Doval, E. (2017). A journey around alpha and
omega to estimate internal consistency reliability. Ann. Psychol. 33, 755-782. doi:
10.6018/analesps.33.3.268401

Wu, S. M., and Amtmann, D. (2013). Psychometric evaluation of the perceived stress
scale in multiple sclerosis. International Scholarly Research Notices 2013, 1-9. doi:
10.1155/2013/608356

Zanon, C., Brenner, R. E., Baptista, M. N., Vogel, D. L., Rubin, M., Al-Darmaki, F. R.,
etal. (2020). Examining the dimensionality, reliability, and invariance of the Depression,
Anxiety, and Stress Scale-21 (DASS-21) across eight countries. Assessment 28,
1531-1544. doi: 10.1177/1073191119887449

Zhao, J., Ma, Y., Tanimoto, T., Ozaki, A., Chen, W. L., Wang, J. Y,, et al. (2020). Effects of
physical activity and stress on the relationship between social capital and quality of life
among breast cancer survivors. Sci. Rep. 10, 17746-17712. doi: 10.1038/s41598-020-74706-5

frontiersin.org


https://doi.org/10.3389/fpsyg.2023.1102169
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1002/pon.4798
https://doi.org/10.1207/s15327841mpee0804_3
https://doi.org/10.1017/S1138741600006004
https://doi.org/10.1017/S1138741600006004
https://doi.org/10.1016/j.physbeh.2020.113045
https://doi.org/10.1002/14651858.CD011518.pub2
https://doi.org/10.3389/fpsyg.2021.611954
https://doi.org/10.3389/fpsyg.2021.611954
https://doi.org/10.1002/pon.4580
https://doi.org/10.1002/jclp.22376
https://doi.org/10.1097/PHM.0000000000000298
https://doi.org/10.7334/psicothema2013.256
https://doi.org/10.1002/smi.3170
https://doi.org/10.1037/a0023353
https://doi.org/10.1186/s12913-015-1104-9
https://doi.org/10.1055/s-0043-101237
https://www.stressmeasurement.org/measurement-toolbox
https://doi.org/10.1016/j.jpainsymman.2015.12.340
https://doi.org/10.6018/analesps.33.3.268401
https://doi.org/10.1155/2013/608356
https://doi.org/10.1177/1073191119887449
https://doi.org/10.1038/s41598-020-74706-5

	Development and psychometric properties of the Stressors in Breast Cancer Scale
	Introduction
	Step 1: Design of the questionnaire and content validity
	Design of the questionnaire
	Validity evidence based on test content
	Data analysis
	Results

	Step 2: Psychometric properties of the SBCS
	Method
	Participants
	Instruments
	Procedure
	Data analysis
	Results

	Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher’s note
	Supplementary material

	 References

