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Coping strategies and depressive symptoms in cancer patients
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Abstract

Introduction Depression in cancer patients is prevalent and negatively impacts their quality of life. Likewise, it correlates
with lower overall survival. The aim of this work is to analyze whether different coping strategies, as well as sociodemo-
graphic and clinical factors are associated with the presence of depressive symptoms in individuals with a resected, non-
metastatic neoplasm about to initiate adjuvant chemotherapy.

Methods NEOcoping is a cross-sectional, prospective, observational, multicenter study. Clinical (tumor site and stage, time
to diagnosis, risk of recurrence, and type of adjuvant treatment) and sociodemographic characteristics (age, gender, marital
status, educational level, occupational sector, and employment status), coping strategies (Mini-MAC scale), and depressive
symptoms (BSI scale) were collected. A two-block linear regression model was performed to determine the predictive vari-
ables of depressive symptoms.

Results 524 adults with resected, non-metastatic cancer were recruited. Twenty-six percent of patients have clinically
significant depressive symptoms. Being female, < 40 years of age, having breast and stomach cancer, and >50% chance of
recurrence were associated with increased risk of depression. Likewise, depression was associated with greater helpless-
ness and anxious preoccupation, and less fighting spirit. Age, gender, and risk of recurrence accounted for only 7% of the
variance in depressive symptoms. Including coping strategies in the regression analysis significantly increased the variance
explained (48.5%).

Conclusion Early psychological intervention in patients with maladaptive coping strategies may modulate the onset of
depressive symptoms, especially in those at higher risk for depression.
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Introduction

< C. Calderon
cealderon@ub.edu Cancer is known to negatively affect patients’ psychological
status. More than 16% suffer from depression [1, 2] and this
deteriorates their quality of life. Moreover, depression has
been associated with lower survival rates [2—4]. Given the
high prevalence of oncological disease, depression in these

individuals is a major health problem.
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While advanced cancer may affect the development of
depression more than malignancies diagnosed in earlier
stages, the association between stage and depression var-
ies depending on the primary site. Thus, in tumors such as
breast cancer, the incidence of depression is similar in both
early and advanced stages [5]. The prevalence of depres-
sion also differs over the course of the disease time since
diagnosis. Ergo, when individuals who will receive adjuvant
treatment first consult with the medical oncologist, a lower
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incidence of psychological symptoms would be expected,
since the impact of tumor-induced symptoms and of the
diagnosis has yet to manifest. Nevertheless, other factors
can play a role in the development of depression in the con-
text of non-metastatic cancer following resection of the pri-
mary neoplasm, including uncertainty around the toxicity
of adjuvant treatments, risk of recurrence, feeling of loss of
control due to prognostic uncertainty, or the socioeconomic
and family impact.

Psychological intervention has proven to be effective
in containing depression [6, 7] and decreasing risk of its
incidence [8]. Therefore, strategies for early identification
should be a priority in oncology. Several sociodemographic
factors such as being female, younger, low socioeconomic
status, less social support, or lack of a partner have been
associated with increased risk of depression [9—13]. In con-
trast, clinical data do not appear to play a key role in the
development of depression in patients with early stage breast
cancers [14].

Coping is the set of cognitive and behavioral responses
implemented after a stressful event in an attempt to mitigate
its psychological impact. Hence, different coping strate-
gies are decisive in adjusting to a diagnosis of cancer and
may influence the development of depression [15] and its
evolution.

For the purposes of this work, baseline data have been
used from individuals with non-metastatic, resected cancer
who will receive adjuvant treatment to investigate associa-
tions and explore interactions between participants’ sociode-
mographic and clinical characteristics, coping strategies, and
depression symptoms.

Method
Study design and patients

NEOcoping is a cross-sectional, prospective, observational
multicenter study. Inclusion criteria were > 18 years of age
with resected, non-metastatic cancer for which the clinical
practice guidelines recommended adjuvant chemotherapy.
Exclusion criteria were cognitive impairment and any neo-
adjuvant therapy. Institutional review boards/ethics commit-
tees approved the protocol at all participating institutions.

After providing written informed consent, consecutive
eligible patients were included during the first visit to the
medical oncology department for adjuvant chemotherapy
and approximately 1 month after surgery. A baseline his-
tory was taken, a physical examination was performed,
and respondents filled out the questionnaires individually.
Each survey contained written instructions and clearly
specified that completing the form was both voluntary and
confidential.

Measures

Demographic (age, gender, marital status, education level,
occupational sector, and employment status) and clinical
characteristics [tumor site and stages (I, II, III), time to
diagnosis, risk of recurrence, type of adjuvant treatment
(chemotherapy alone or with concomitant radiotherapy)]
were collected via a centralized website (https://www.
neocoping.es/). The time to diagnosis was defined as the
time between the onset of symptoms and diagnosis. It was
calculated in days and divided into three groups: <30
(early), between 30 and 60 (intermediate), and > 60 days
(delayed diagnosis). Risk of relapse was estimated by
medical oncologists based on the stage and location of
the primary tumor and expressed as a percentage: > 50%
was considered high, between 25 and 50%, moderate,
and < 25%, low.

Brief Symptom Inventory (BSI)

The BSI-6 consists of six items that assess the dimension
of depression, ranging from sadness to suicidal symptoms
[16]. Respondents were asked to answer based on how
they had felt over the previous seven days; each item was
rated on a five—point Likert scale from 0 (not at all) to
4 (extremely); scores on scale range from 0 to 24 with
higher scores indicating greater depression. Raw scores
are converted to T-scores based on gender-specific nor-
mative data. To identify individuals with significant lev-
els of depression; according to the cutoff values recom-
mended by Derogatis [16], patients whose T score > 63
to < 67 were categorized as “possible depression’ and T
score > 67 were considered as probable depression. The
test—retest reliability ranged from 0.78 to 0.90. In the pre-
sent study, internal consistency (Cronbach’s alpha) was
0.75.

Mini-Mental Adjustment to Cancer (Mini-MAC)

The Mini-MAC scale is one of the most widely used
instruments to measure coping responses in cancer
patients [17]. This 29-item scale appraises five cognitive
coping strategies: helplessness—hopelessness, anxious
preoccupation, cognitive avoidance, fatalism, and fight-
ing spirit. Numerous studies examining the psychometric
properties of the Mini-MAC have supported the reliability
of all five subscales [17, 18]. Test-retest reliability ranged
from 0.62 to 0.99; Cronbach’s alpha was 0.78-0.93 [19]. In
this study, Cronbach’s alpha for the scale was 0.75-0.87.
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Statistical analysis

Descriptive statistics, means, and standard deviations (SD)
were computed for the sample’s demographic and clinic
characteristics. The binomial test analysis was used to ver-
ify whether the proportion of participants with clinically
significant symptoms of depression differs significantly
from that of subjects with no/some depressive symptoms.
ANOVAs were used to study differences in depressive
symptoms (BSI score) according to demographic and
clinical variables.

Pearson correlations were calculated to evaluate the asso-
ciation between depressive symptoms and coping strategies.
Multicollinearity among the variables was rejected by the
Variance Inflation Factor which was <5 for all and toler-
ance >0.2 (Field, 2005). To ascertain predictive variables of
depressive symptoms, a two-block linear regression model
was performed. In the first block, age, gender, cancer locali-
zation, and risk of recurrence were entered as independent
variables. In the second block, coping strategies (fighting
spirit, helplessness, anxious preoccupation, and cognitive
avoidance) were entered as criterion variables. A statistical
significance level of 0.05 was established. Statistics were
performed using the IBM-SPSS software package for Win-
dows, version 23.0 (SPSS, INC., Chicago, III).

Results
Patients’ characteristics

Five hundred and seventy-seven patients from 15 Spanish
hospitals consented to participate between July 2015 and
March 2017; 524 were eligible. Females represented 62%
(n=326) of the sample with a mean age of 58.4 years [stand-
ard deviation (SD)=12.2, range 25-85]; most were married
or partnered (77%), and had a primary level of education
(77%). The most common employment status was retired
(59%). As for clinical features, the most frequent tumors
were colorectal (40%) and breast (34%). All were treated
with adjuvant chemotherapy and 36% received radiother-
apy. Median time to diagnosis was 99.8 days (SD=127.0)
and 45% had been diagnosed early. The estimated risk of
recurrence was 43.1% (SD=23.3) (see Table 1). Prior to
the diagnosis of cancer, 4% suffered from depression and
were receiving pharmacological treatment prescribed by a
specialist. Of these subjects, 47.6% displayed worsening of
their symptoms at the time of analysis.

Sociodemographic and clinical characteristics
and depressive symptoms

Based on BSI scores [16], more than half (58%) of the cases
displayed no clinically significant symptoms of depression

@ Springer

Table 1 Patients’ characteristics

Patients with
cancer (n=524)

Baseline characteristics

Gender: n (%)

‘Women 326 (62)
Men 198 (38)
Age (years): mean (SD) 58.4(12.2)

Marital Status: n (%)

Married/partnered 404 (77)

Without partnered 120 (33)
Educational level: n (%)

Primary 445 (85)

Medium 79 (15)
Employment status: n (%)

Active 213 (41)

Retired or unemployed 311 (59)
Cancer localization: n (%)

Colorectal 210 (40)

Breast 180 (34.3)

Stomach 28 (5.3)

Others 106 (20.2)
Cancer stage: n (%)

I-1I 303 (58)

1 221 (42)
Type of treatment: n (%)

CT 335 (64)
CT+RT 189 (36)
Time to diagnosis (days, mean; SD) 99.8 (127)
Risk of recurrence (%, mean; SD) 43.1 (23.3)

CT chemotherapy, RT radiotherapy, SD standard deviation; % per-
centage

(T score <63); 16% had some symptoms (7 score > 63
to < 67), and 26% exhibited clinically significant symptoms
(T score >67). The binomial test analysis indicates that the
percentage of participants with depressive symptoms is sig-
nificantly different from that of participants with no/some
depressive symptoms (p <0.001).

Women had more symptoms of depression than men
[F(1,522)=12.914, p <0.001]. Differences were also found
in terms of age [F(2, 522)=4.278, p=0.014] and tumor
site [F(3,522)=4.895, p=0.002]. Whereas younger partici-
pants (<40 years) had more symptoms of depression than
people > 50 years (p =0.006), those with colorectal cancer
had less depressive symptomatology compared to sub-
jects with breast (p =0.009), gastric (p =0.009), and other
tumors (p=0.003). Patients with a high risk of recurrence
[F(2,533)=4.046, p=0.018] also had more symptoms of
depression than those with moderate or low risk (p =0.020).
No significant differences were found on the basis of marital
status (p=0.156), educational level (p =0.971), employment
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Table2 ANOVA’s and ¢ test to analyze differences in the level of
depressive symptoms according to sociodemographic and clinical
characteristics (n=524)

Mean SD F )4
Gender
Women 62.1 6.5 12914 0.002
Men 60.0 6.0
Age (years)
<40 63.9 1.0 4.278 0.014
>40 and <50 61.8 0.59
>50 60.9 0.33
Marital status
Married/partnered 61.1 6.3 2.016 0.156
Without a partner 62.1 6.7
Educational level
Primary 61.3 6.5 0.001 0.971
Intermediate 61.4 5.5
Employment status
Active 61.5 6.4 0.191 0.662
Retired or unemployed 61.2 6.4
Cancer localization
Colon 60.1 6.1 4.895 0.002
Breast 61.8 6.6
Stomach 63.2 54
Others 62.4 6.4
Cancer stage 0.328 0.597
I-1I 61.2 6.3
11 61.5 6.6
Type of adjuvant treatment
CT 61.1 6.7 1.530 0.217
CT+RT 61.8 5.8
Time to diagnosis (days)
<30 61.2 0.60 1.335 0.265
>30 and <60 60.5 0.75
>60 61.9 0.48
Risk of recurrence (%)
Low <25 61.0 6.2 4.046 0.018
Moderate > 25 and <50 60.6 6.4
High> 50 62.4 6.5

Bold values indicate the significant at 5% level

CT chemotherapy, RT radiotherapy, SD standard deviation, % per-
centage

status (p =0.662), cancer stage (p =0.597), type of adjuvant
treatment (p=0.217), and time to diagnosis (p =0.265) (see
Table 2).

Coping strategies and depressive symptoms
An association between coping strategies and depression

symptoms was confirmed (see Table 3). While a positive
correlation between depressive symptoms and helplessness

Table 3 Pearson correlations between depressive symptoms (BSI-6)
and coping strategies (Mini-MAC)

Mini-MAC-coping subscales ~ BSI-depression

Mean SD R P
Fighting spirit 77.4 187 —-0.261 0.001
Helplessness 19.9 18.9 0.409  0.001
Resignation 67.5 193 -0.093 0.034
Anxious preoccupation 449 26.2 0.644  0.001
Cognitive avoidance 54.7 259 0.199 0.001

BSI brief symptom inventory, Mini-MAC mini-mental adjustment to
cancer, SD standard deviation

(p <0.001), cognitive avoidance (p <0.001), and anx-
ious preoccupation (p =0.034) was detected, depressive
symptoms were negatively correlated with fighting spirit
(»<0.001) and resignation (p <0.001).

Predictors of depressive symptoms

In the first model, linear regression analysis revealed that
variations in age, risk of recurrence, and gender accounted
for 7% of variance in depressive symptoms (F=13.691,
p<0.001). Including coping strategies in the regression
analysis of the second model, there was a significant increase
in the variance explained, 48.5% (F=77.602, p <0.001). In
this model, anxious preoccupation, helplessness (increas-
ing the risk), and fighting spirit (decreasing the risk) were
significant predictors (see Table 4). The most robust findings
are that being female, younger, and individuals at high risk
for recurrence were at increased risk for depression. Cop-
ing characterized by anxious preoccupation, helplessness,
and less fighting spirit can may increase the likelihood of
displaying greater depressive symptomatology.

Discussion

To the best of our knowledge, this is the first study that
simultaneously explores the influence of coping strategies
and clinical and sociodemographic factors on depression in
people with resected, non-metastatic cancer prior to initiat-
ing adjuvant treatment. We found that 26% of those who
underwent surgery for non-metastatic disease suffer clini-
cally significant symptoms of depression prior to receiving
adjuvant chemotherapy and that women, ages <40 years,
gastric and breast tumors, high risk of recurrence (> 50%),
helplessness, anxious preoccupation, and less fighting spirit
were associated with greater risk of depression.

In a relatively recent meta-analysis, 16.3% of cancer
patients presented depression [1]. However, there is great
variability depending on clinical and sociodemographic
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analys to predict deprossive b 4 d 4 RET
symptoms Model 1 0.070 13.691

Constant 61.645 31.456 0.001

Age —0.093 -0.177 —3.39 0.001

Risk of recurrence 0.049 0.175 3.965 0.001

Gender 1.927 0.602 0.144 0.001

Model 2 0.485 77.602

Constant 60.571 33.922 0.001

Age —0.068 —-0.130 -3.779 0.001

Risk of recurrence 0.033 0.120 3.597 0.001

Gender 1.052 0.079 2.310 0.001

Anxious preoccupation 0.133 0.539 13.743 0.001

Fighting spirit —0.063 —0.181 —5.520 0.001

Helplessness 0.031 0.091 2.308 0.021

SD standard deviation

data or even on the scales used. Thus, studies have detected
prevalence rates of depression ranging from 5.7% to 37.2%
[20-26] early in the course of the disease. Such disparity
might also be due to when symptoms are assessed (after
being diagnosed and informed of their diagnosis and prog-
nosis; following tumor resection, convalescing, but confi-
dent regarding the curative nature of the surgery; prior to
chemotherapy when suffering the uncertainty of toxicities;
after adjuvant treatment with residual toxicity and the fear of
being unable to regain their former quality of life).

The analysis of sociodemographic factors revealed that
being female and aged less than 40 years are associated
with higher risk of presenting symptoms of depression.
Vodemaier et al. found similar results in a population that
included different neoplasms at any stage [5]. Focusing
on the adjuvant scenario in breast cancer, we encountered
discordant data; while Alcalar et al. found no relationship
between age and depression [15], other authors have pro-
posed that being older is a mitigating factor for the develop-
ment of depression [14, 24].

As for clinical factors, we have found that subjects with
gastric and breast tumors and higher risk of recurrence had
more depressive symptoms. Other authors have also reported
that the site of the primary neoplasm may modify the risk of
depression, finding higher rates among women with breast
malignancy than in those with gynecologic tumors [24].
Similarly, poorer prognosis is associated with a higher risk
of depression. In another study that included cancers of any
origin and at any stage, men diagnosed with early stage lung
or prostate tumor had the lowest risk of depression [5]. A
Korean study found that primary gastric cancer was associ-
ated with increased prevalence of depression in subjects with
advanced gastrointestinal disease [27].

In contrast, we did not find any correlation between
depression and marital status, educational level,
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employment, stage, type of treatment, or time to diagnosis.
Multiple studies concur that there is no association between
clinical variables and depression in localized disease [14,
15, 25, 26]. Conversely, all coping strategies were related to
depression. The direct association between anxious preoc-
cupation and helplessness with depression, as well as the
inverse correlation between fighting spirit and depression
in oncological patients are consistent in the literature [15,
28, 29]. However, one feature that distinguishes this study is
that it was conducted in a population about to begin adjuvant
treatment. Debbie et al. do not confirm relationships between
depression and ineffective coping in individuals with head
and neck cancer undergoing treatment with curative intent
[25]. Though one study reveals an association between res-
ignation (inverse) and avoidance (direct) and depression in
the univariate analysis, these associations are weak and do
not provide information in the linear regression model. The
literature yields dissimilar results, such that while several
studies have detected a correlation between resignation and
acceptance and fewer symptoms of depression [30, 31], oth-
ers have failed to confirm these findings [15, 25, 28].

The linear regression analysis (Model 1) that includes
sociodemographic and clinical variables, shows that age,
gender, and risk of recurrence correlate with depressive
symptomatology, but it is a poor model (R*=0.07). How-
ever, when three of the coping strategies analyzed (fighting
spirit, anxious concern, and hopelessness) are incorporated,
the model improves significantly (R*>=0.485). To date, no
predictive models of depression have been reported that
associate sociodemographic and clinical variables with
coping strategies in this specific scenario of patients with
resected, non-metastatic disease prior to adjuvant treatment.
Other predictive models in breast cancer after completion of
adjuvant treatment also highlight the role of coping strate-
gies in the development of depressive symptoms without
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providing clinical or sociodemographic variables other than
educational level.

There are some limitations to this research. Given its
cross-sectional design, there is no clear indication of cau-
sality and temporal relationship between variables and
depression, nor is there any information as to the duration of
depression. Furthermore, although the BSI-6 has proven its
reliability as a screening tool, it should be used in conjunc-
tion with a multidisciplinary, clinical approach to detecting
and managing depression.

In conclusion, our study reveals that certain clinical and
sociodemographic characteristics, and, in particular, specific
coping strategies relate directly to depression in individuals
with cancer before adjuvant chemotherapy. These findings
potentially enable applications to be developed, e.g., early
identification of patients at risk for depression, timely psy-
chological intervention of subjects with maladaptive coping
strategies intended to modulate the risk of depression, or
adopt a better approach to psychological intervention for
people who already have depression. However, longitudinal
studies and clinical trials confirming these findings would
be necessary.
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