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Abstract
Purpose To examine the roles of both patient symptoms, and subjective appraisals of stress (self-efficacy, symptom barriers,
symptom distress), in understanding well-being (anxiety, depression, cancer-specific quality of life, mental health quality of life,
and physical health quality of life) in breast cancer patients.
Methods We examined data from 104 female breast cancer patients. Using a stress process model, we hypothesized that while
high levels of patient symptoms would be associated with poorer patient well-being, these effects would be mediated by
subjective appraisals, including patient self-efficacy, perceived symptom barriers, and symptom distress.
Results As expected, higher levels of patient symptoms were associated with poorer well-being on all five indicators. Subjective
appraisals of stress added significantly to predictors of well-being, and were mediators of this relationship across all five
outcomes.
Conclusions While patient symptoms are important predictors of patient well-being, subjective appraisals of the stressfulness of
symptoms, and of patients’ self-efficacy in managing symptoms, are also key factors. The findings suggest the utility of a stress
process model in understanding well-being in breast cancer patients, and point to the potential value of targeting patient appraisals
as well as symptoms to improve psychological well-being and quality of life.
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Introduction

Breast cancer is the most common cancer experienced by
women in the USA, with more than 250,000 new cases re-
ported per year [1]. In spite of the improvements in breast
cancer survival rates, many patients continue to experience
both physical and emotional symptoms during and following
their cancer treatment. The most common distressing symp-
toms reported by breast cancer patients undergoing treatment

are insomnia, fatigue, and nausea [2, 3]. Other symptoms that
have been found to be significant stressors include musculo-
skeletal pain, impaired limb movement, cognitive distur-
bances, changed sexuality, and swelling of arms or legs [4].
Symptoms have been found to be significant stressors for
women with breast cancer [5], and are important factors af-
fecting patient outcomes including quality of life, anxiety, and
depression [6, 7]. Experiencing multiple cancer symptoms
may contribute to greater psychological distress in women
with breast cancer, such as higher levels of depression and
anxiety [8–10]. While improving symptoms is a high priority
in clinical settings, well-being is affected by multiple factors
beyond symptom occurrence. Cancer symptomsmay not fully
explain distress in persons with cancer due to individual dif-
ferences in patients’ perceptions of symptoms [11].

According to stress process theories, an individual’s sub-
jective appraisal (i.e., perception) of objective stressors (e.g.,
symptoms) affects the level of impact stressors have on that
person’s well-being [12]. Patients can vary greatly in the ways
that they interpret or subjectively appraise symptoms.
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Differences in perceptions of cancer symptoms can range
from positive appraisals (feeling that symptoms are man-
ageable and that they are able to function well in spite of
them), to negative appraisals (feeling frightened,
overwhelmed, or even helpless in reaction to symptoms).
These subjective appraisals of stress can function as im-
portant mediators of the relationship between stressors and
patient outcomes [11].

Symptom distress is a form of appraisal that is the
degree of discomfort, suffering, or physical or mental
anguish that a patient reports as a result of their expe-
rience of these symptoms that they perceive [13].
Symptom distress has been found to be more closely
related to patient outcomes than just the magnitude of
symptoms alone [9]. How an individual appraises his or
her cancer symptoms may be altered by other factors,
such as anxiety, support, and even time [3]; therefore,
symptom distress is an inter-individualistic aspect of
cancer treatment that can be attributed to patient
perception.

Another form of appraisal, self-efficacy, is a resource
that allows patients to appraise symptoms more benignly
as they cope with cancer-related stress [14]. Self-
efficacy has been shown to reduce perceived stress
and thereby improve patient quality of life [5, 15, 16].
Self-efficacy for coping with cancer symptoms also has
been found to predict symptom resolution [5, 16, 17],
and serve as a mediator between stress and quality of
life [18]. Furthermore, self-efficacy is related to symp-
tom distress [19], number of symptoms reported [20],
symptom intensity [21], anxiety and depression [14],
and quality of life [7, 14].

Cancer patients’ well-being may also be affected by
their perceived barriers to symptom management [22].
Patients who perceive more barriers to symptom

management are less likely to experience improved out-
comes [10, 23]. Understanding how both patients’ symp-
toms and appraisals affect well-being may be important
and relevant in cancer care. Moreover, understanding and
intervening with patients’ perceptions and appraisals may
be an essential avenue for intervention beyond symptom
management. Previous research has mostly studied a single
form of appraisal; therefore, including the three different
aforementioned forms of appraisal will provide more in-
sight into the relationship between cancer patients’ percep-
tions of cancer symptoms and outcomes of health and
well-being.

Conceptual framework

To better understand how breast cancer patients’ percep-
tions of cancer symptoms are related to psychological
distress, a stress process model was used as the basis
for this cross-sectional, descriptive study (Fig. 1).
Utilizing a stress process model as a theoretical frame-
work that has been used successfully in previous re-
search on cancer and well-being [24, 25] allowed us
to examine and test the relationships between cancer
symptoms and well-being and psychological distress
while accounting for patients’ perceptions. That is, indi-
vidual differences in patients’ perceived self-efficacy,
symptom distress, and perceived symptom barriers may
mediate the relationship between cancer symptoms and
patient well-being.

Our project had the following aims: Aim 1. To examine
whether breast cancer patients’ well-being was associated
with their physical symptoms (viewed as a stressor in the
stress process model). Based on the previous literature, we
predicted that higher levels of physical symptoms would be

Symptom distress

Stressor

Symptom 

occurrence

c’ Path Outcome

Symptom barriers

Self-efficacy

Mediators

Fig. 1 Multiple mediation stress
process scheme

4246 Support Care Cancer (2019) 27:4245–4252



associated with poorer well-being across the diverse mea-
sures. Aim 2. To examine whether patients’ appraisals of the
stressfulness of their symptoms, their self-efficacy, and their
perceived barriers to cancer treatment were associated with
their well-being. We predicted that higher appraisals of
stressfulness and barriers, and lower appraisals of self-effica-
cy, would be associated with poorer well-being. Aim 3. To
evaluate whether patient appraisals of stressfulness of symp-
toms, self-efficacy, and symptom barriers mediated the rela-
tionships between the stressor (patient symptoms) and out-
comes (patient well-being). We predicted that these variables
would mediate this relationship, but we also explored which
appraisals would be most important in this relationship.

Methods

Participants

Our sample was obtained from a larger study of cancer pa-
tients recruited for a randomized trial of an intervention to
enhance caregiver coping and well-being at a large, compre-
hensive cancer center in the Southeastern United States. The
study was approved by the Institutional Review Board at the
University of South Florida [Pro00013488]. For the larger
study, 3369 cancer patients were approached; 1759 refused
participation, and 1076 were excluded due to not meeting
inclusion criteria, therefore leaving 534 cancer patients for
the study. Patients provided written informed consent before
participating in the study. Inclusion criteria for the study in-
cluded having scores of at least four or more (on a scale of 0
(least) to 10 (most) on measures of cancer symptom intensity,
distress, and interference) on at least two of a list of 22 cancer
symptoms. Participants also had to be at the beginning of their
cancer treatment, read/understand English, have an Eastern
Cooperative Oncology Group score of 3 or less (indicating
sufficient functional status), and have a Short Portable
Mental Status score of 8 or more. Exclusion criteria for the
study included: non-melanoma skin cancer diagnosis, being
within 6 weeks after surgery, unavailability during the study
period, placement in hospice, or having a life expectancy of
3 months or less. Because we wanted to utilize a more homo-
geneous sample in the current study, we included only female
participants diagnosed with breast cancer. While focusing on
patients with breast cancer did diminish the sample size, using
a more homogenous group of patients in these analyses helped
us to avoid problems with the heterogeneity of symptoms
across different types of cancer. We compared the analytic
sample of breast cancer patients to patients in the larger study
sample with other cancer types to determine if they differ on
demographic measures. Results of the comparative analyses
showed that the breast cancer sample was generally consistent
with the larger sample of participants. There were 108 total

breast cancer patients. One male patient and three patients
with missing data on study measures were excluded, leaving
104 patients who were included in the present analyses.

Measures

Participants reported information on age, sex, ethnicity/race,
and education at the baseline interview. Other measures rep-
resent components of the stress process model: stressors, me-
diators (stress appraisal measures), and outcomes.

Stressor

Symptom occurrence was assessed using the Cancer
Symptom Scale (CSS), which lists 33 common cancer symp-
toms (e.g., pain, vomiting, and hair loss) [26]. Participants
reported whether a symptom occurred in the past week (yes/
no). A summed variable was computed for the total number of
symptoms the participant experienced in the past week.

Mediators: appraisals of stress

Self-efficacy was assessed using the Cancer Behavior
Inventory Brief version (CBI-B), which is a 12-item instru-
ment with summed rating scales ranging from 1 (not at all
confident) to 9 (completely confident) [27]. The instrument
is designed to assess whether a participant believes that he or
she can successfully enact behaviors designed to result in a
desired outcome, such as improved symptom management.
Higher scores indicate greater cancer-related self-efficacy.
Validity of the measure is shown by positive correlations with
measures of quality of life and optimism, and negative corre-
lations with depression and sickness impact. Reliability for the
measure in the current sample was α = 0.91. Barriers to symp-
tom management were measured using the Symptoms
Barriers Questionnaire, a 9-item scale designed to assess bar-
riers to management of symptoms other than pain [28].
Participants were presented with statements representing rea-
sons why people do not like to talk about symptom occurrence
and treatment, such as: BIt does not do any good to talk about
symptoms,^ BMedicine cannot relieve cancer symptoms,^ or
BGood patients avoid talking about symptoms.^ Participants
were asked to indicate how accurate each of the statements
were for them on a scale ranging from 0 (strongly disagree) to
5 (strongly agree). Higher scores indicated that participants
perceived greater barriers to symptom relief. Reliability for
the questionnaire in the current sample was α = 0.77.

Global symptom distress was assessed using the CSS [26].
Participants were asked about how distressing they found the
symptoms that they reported on the CSS, using a scale of 0
(least) to 10 (most). Symptom distress scores were totaled for
all symptoms to create a total score. Participants who reported
more symptoms and higher item distress scores have higher
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Global Distress Scores. Previous research supports the valid-
ity of this measure of appraisal of symptom distress [26]. As
predicted, the correlation between the CSS and quality of life
was significant but moderate (r = 0.50; p < .001) indicating
that they measure two related but distinctly different concepts.
The alpha for the Global Symptom Distress was very strong
(r = .76).

Outcomes

State anxiety was assessed using the State-Trait Anxiety
Inventory (STAI, 20-item) on a 4-point summated rating scale
(1 to 4). State scale scores can range from 20 (no anxiety) to 80
(highest anxiety) [29]. Several studies have utilized the STAI
among individuals with cancer and have found significant
correlations between anxiety and various cancer-related
symptoms [30, 31]. Reliability for the measure in the current
sample was α = 0.92. A score of 39 or higher indicates high
levels of anxiety [32].The Centers for Epidemiological
Studies—Depression Scale (CES-D) is widely used to mea-
sure depressive symptoms and detect individuals at risk for
depression. It has been translated into multiple languages for
use in diverse populations, has impressive reliability, validity,
sensitivity, and specificity. It has also been established as a
reliable measure of depressive symptoms in breast cancer pa-
tients [33, 34]. This measurement is ideal for measuring de-
pression in individuals with cancer since it does not include
physical symptoms (i.e., fatigue, change in appetite, or
weight) that are commonly seen in non-depressed individuals
with cancer. Thus, this scale helps to avoid over-diagnosis of
depressive symptoms in this population. The 10-item, dichot-
omous (yes or no) version of the CES-D was used for this
study. Reliability for the measure in the current sample was
α = 0.68. A score of 4 or higher indicates significant depres-
sive symptoms [35].Quality of life was assessed using the
multidimensional quality of life—cancer (MQOL-C), a 33-
item measure that assesses four dimensions of quality of life
[7, 36]. Items are scaled 0 to 10 with total scale scores that
range from 0 (lowest) to 330 (highest quality). Validity was
supported by significant correlations with measures of depres-
sion and social and physical functioning. Reliability for the
measure in the current sample was α = 0.91.

We used the Medical Outcomes Survey (MOS) SF-36,
which includes 36 items to assess mental and physical well-
being [37, 38]. The mental well-being items (α = 0.91) and
physical well-being items (α = 0.81) both had high internal
consistency in this sample.

Statistical analyses

We used SPSS, version 24 (SPSS Inc., Chicago, IL), for sta-
tistical analyses. We first conducted correlation analyses to
examine any significant associations between stressors,

appraisal variables, and outcomes. Using a stress process
model as a guiding framework, we used Hayes PROCESS
macros [39] to examine the direct effect of stressor variables
on each of the five outcomes, as well as the extent to which the
influences were mediated through the appraisal variables.
Figure 1 shows the stress process mediation scheme that guid-
ed the mediation analyses. Significance for all analyses was
established at the α = 0.05 level, and the mediation analyses
used 10,000 bootstrapped estimates, as recommended by
Hayes [39].

Results

The overall sample was predominantly Caucasian, non-
Hispanic, and on average received more than secondary edu-
cation. The majority of the sample reported undergoing che-
motherapy treatment (73.1%) and 45 participants (43.3%) re-
ported at least one metastatic site. Participants reported more
than 40% of the listed cancer symptoms and generally report-
ed high self-efficacy, low symptom barriers, and moderate
symptom distress. Using the cut points noted above, 32 pa-
tients (31%) had CES-D scores suggestive of significant de-
pressive symptoms, and 30 (29%) had elevated State Anxiety
scores. Table 1 displays the descriptive statistics of the sample.

Correlation analyses

Pearson’s and Spearman’s correlations were conducted to ex-
amine significant associations between demographic, stressor,
stress appraisal, and well-being measures. None of the demo-
graphic variables were significantly correlated with either the
stress appraisal variables or the outcome variables (p < .05).
Table 2 shows the correlations between all variables in this
study.

Mediation analyses

Multiple mediation analyses were conducted to examine sig-
nificant mediation pathways of the three stress appraisal var-
iables (i.e., self-efficacy, symptom barriers, symptom distress)
separately for each of the five outcomes (anxiety, depression,
quality of life, and both mental and physical health). Figure 1
displays the multiple mediation stress process scheme used for
this study. Table 3 displays the estimates and statistical signif-
icant of the indirect and direct paths for each of the five out-
comes. As a guide to this table, the Ba^ paths represent the
effect of the stressor (e.g., symptom occurrence) on the medi-
ators (e.g., appraisals of stress) and the Bb^ paths represent the
effect of the mediators on the five outcomes. Direct effects,
shown in the c′ path (Fig. 1), denote a direct association from
the stressor to the outcome variable that is independent of the
mediating variable. Across all models, symptom occurrence
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was significantly associated with each of the three appraisal
variables. Specifically, higher symptom occurrence was asso-
ciated with lower self-efficacy, higher symptom barriers, and
higher symptom distress. The results of the mediating relation-
ships for each of the five outcome measures are shown below.

& For anxiety, two of the mediated paths were statistically
significant. Higher anxiety was related to lower self-
efficacy and higher symptom distress. A comparison of
the magnitude of these indirect effect indicated that self-
efficacy was the stronger mediated relationship (β =
0.239, SE = 0.100, CI [0.072, 0.470]). There was no sig-
nificant direct effect of symptom occurrence on anxiety
independent of the mediated relationships.

& For depression, neither the direct effect of symptom oc-
currence nor the indirect effects through the mediators
were statistically significant.

& All three of the mediated relationships were statistically
significant for quality of life. Better quality of life was
associated with higher self-efficacy and lower symptom
barriers and symptom distress. A comparison of the mag-
nitude of the mediated effects indicated that self-efficacy
was a stronger mediator of the effect of symptom occur-
rence on quality of life (β = − 0.022, SE = 0.010, CI [−
0.045, − 0.006]) as compared to symptom barriers.
Independent of the mediated relationships, higher symp-
tom occurrence scores were related to lower quality of life.

& Two of the mediated relationships were statically signifi-
cant for mental health. Lower self-efficacy and higher
symptom distress were associated with worse mental
health, with self-efficacy exhibiting the strongest relation-
ship (β = − 0.133, SE = 0.068, CI [− 0.301, − 0.026]).
There was a significant direct effect of symptom occur-
rence on mental health.

& Only one mediated path was statistically significant for
physical health. In this case, higher symptom distress
was associated with poorer physical health. Independent
of the mediated relationships, the direct effect of symptom
occurrence on physical health remained statistically
significant.

Discussion

Our sample focused on patients receiving treatment for
breast cancer, and the recruitment-targeted patients who
had at least moderate numbers of cancer symptoms. The
sample also showed significant levels of psychological
distress, with 32 patients (31%) reporting CES-D scores
suggestive of significant depressive symptoms, and 30
(29%) reporting elevated State Anxiety scores. Such pa-
tients are greatly in need of treatment to reduce symptoms
and the psychological sequellae of these symptoms. While
much of cancer care focuses on improving patient symp-
toms, our results demonstrate that symptom distress, bar-
riers, and self-efficacy all mediate the relationship be-
tween symptom occurrence and well-being. These find-
ings are consistent with the stress process model and our
hypotheses. The pattern of mediation varied somewhat
across the five dependent variables measuring well-being,
but self-efficacy and symptom distress were most com-
monly significant as mediators. Patients with higher self-
efficacy may be better able to process symptom-related
information and find appropriate ways to manage symp-
toms, therefore improving their well-being and quality of
life [17]. Patients with higher self-efficacy may also be
better able to process symptom-related information and
accurately associate symptoms with their cause, thereby

Table 1 Demographics, stressors, appraisals, and well-being in breast
cancer patients

Variable Participants (n = 104)

M (n) SD (%)

Demographics

Age (years) 56.04 10.70

Ethnicity/race (Caucasian) (85) (81.70)

Education (years) 14.22 2.58

Treatment

Radiation (6) (5.8)

Chemotherapy (76) (73.1)

Both (11) (10.6)

Other (11) (10.6)

Metastatic site (yes) (45) (43.3)

Time since diagnosis (years) 3.38 2.33

Stressors

Symptom occurrence using CSS 14.73 6.11

Appraisals

Symptom barriers using SBQ 1.29 0.65

Symptom distress using CSS 5.24 1.73

Self-efficacy using CBI-B 7.30 1.23

Well-being

Anxiety using STAI 33.38 10.88

Depression using CES-D-10 2.65 2.00

Quality of life using MQOL-Cancer 6.52 1.21

Mental health using SF-36 46.25 7.87

Physical health using SF-36 36.27 9.89

CSS Cancer Symptom Scale, SBQ Symptoms Barriers Questionnaire,
CBI-B Cancer Behavior Inventory, STAI State-Trait Anxiety Inventory,
CES-D-10 Center for Epidemiological Studies Depression Scale short
form, MQOL-Cancer multidimensional quality of life cancer, SF-36
Short Form Health Survey
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reducing anxiety related to the symptoms [17]. Patients
may vary considerably in how distressing they find their
symptoms based on a variety of factors, including the
subjective meanings they assign to symptom occurrence.

Appraisals of symptom barriers were much less consis-
tent in their relationship to well-being than appraisals of
symptom distress and self-efficacy. Symptom barrier ap-
praisals did mediate the relationship between symptom
occurrence and specific components of mental health.
The instrument used to assess symptom barriers in the
current study assessed patient perceptions of barriers to
symptom management such as fatalistic attitudes, fears
of distracting the team from its mission to treat the cancer,
fears of addiction, and other side effects [28].

Our analyses did not find evidence that self-efficacy,
symptom distress, or barriers mediated the relationship
be tween symptom occur r ence and depres s ion .
Depression has been identified as the most common psy-
chological symptom in breast cancer [40]. The mean
scores for depression did not meet the cutoff of 4 or
higher on the 10-item version that indicates significant
depressive symptomatology [35]. Perhaps, the low de-
pression scores in this sample affected our depression-
related results.

Symptom distress was the only significant mediator
between symptom occurrence and physical health-related
quality of life. This finding is consistent with previous
research that has found that patients who perceive their
physical symptoms to be distressing are likely to perceive
that the symptoms are adversely effecting both their

physical and emotional well-being, as well as their overall
quality of life [26].

This study had important limitations to be noted. First, the
analyses are cross-sectional in nature, so they do not show
potential change over time and cannot demonstrate causal
relationships. Longitudinal data analysis should be used in
future research to explain changes in symptoms, stress ap-
praisal, and well-being in individuals with breast cancer across
different time points. Second, our sample may not be fully
representative of breast cancer patients for several reasons.
The sample was drawn from a single site that is a designated
National Cancer Institute cancer center; some patients refused
to participate, and participants were required to have at least
moderate symptomatology.We did not have information com-
paring individuals who were in the sample versus those who
either declined participation or who were ineligible. It is pos-
sible that those who enrolled are not representative with re-
spect to demographic, socioeconomic, or symptoms experi-
enced, which could have influenced our findings.

Clinical implications

Our findings suggest that interventions aimed at improving
outcomes related to well-being in breast cancer should also
address not only efforts to reduce symptoms (which can be
challenging), but also how patients subjectively appraise the
stress of cancer and their symptoms. In particular, self-efficacy
and perceptions of the subjective stressfulness of symptoms
appear important. Incorporating assessment of these ap-
praisals, and appropriate interventions to modify them, may

Table 2 Correlations between demographics, primary stressors, mediators, and outcomes

Measure 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12.

1. Age – .255** − .158 − .078 .009 .148 .051 − .116 − .030 .162 .047 − .024
2. Education – .048 .171 − .013 − .096 .010 .026 − .094 .019 − .037 − .024
3. Ethnicity – − .056 .133 − .034 .145 − .088 − .063 − .025 .035 .033

4. Symptom occurrence – .214* − .373** .322** .385** .334** − .514** − .448** − .349**

5. Symptom barriers – − .433 .200* .409** .319** − .462** − .368** − .202*
6. Self-efficacy – − .268** − .662** − .405** .646** .546** .262**

7. Symptom distress – .405** .395** − .494** − .392** − .457**
8. Anxiety – .478** − .667** − .643** − .304**
9. Depression – − .640** − .652** − .413**

10. Overall QOL – .654** .696**

11. SF-12 mental – .192

12. SF-12 physical –

n = 104; Patient symptoms a count of dichotomous (yes or no), ethnicity recoded as white or other, education in years, age in years; symptom distress
score is average distress rating per symptom endorsed

QOL quality of life, SF short form

*p < .05; **p < .01 correlation between mental and physical well-being trending at p = .051

Support Care Cancer (2019) 27:4245–42524250



represent important opportunities for clinical intervention that
may yield improvements in distress and quality of life.
Previous studies have successfully emphasized appraisal as a
focus of interventions for cancer patients, family caregivers,
and couples [41–43].

Conclusions

The findings from this study support the application of the
stress process model to better understand the complex re-
lationships between symptoms, appraisals, and well-being
in persons with breast cancer. Since cancer and cancer-
related symptoms have enormous potential to adversely
affect physical and emotional well-being and quality of
life, understanding mediators of those relationships is use-
ful toward implementing effective interventions.
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