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Abstract
Objectives—Depression is known to be a major problem in cancer patients, and evidence is
emerging about the importance of anxiety. Because the disorders are highly comorbid, we
examined the relationship of anxiety and depression with health-related quality of life (HRQL) in
cancer patients.

Methods—Sample included 405 adult oncology patients participating in a randomized controlled
trial of telecare management for pain and depression. This secondary cross-sectional analysis of
baseline data examined independent and additive effects of anxiety and depression on HRQL,
disability, and somatic symptom severity.

Results—In 397 patients who screened positive for either pain or depression or both, 135 had
comorbid anxiety and depression, 174 had depression but not anxiety, and 88 had neither.
Differences existed across all non-physical HRQL domains and were more pronounced
incrementally across the 3 groups in the expected direction. In GLM modeling, anxiety and
depression were each associated with all domains when modeled separately (p < 0.0001). When
modeled together, anxiety and depression had independent and additive effects on the mental
health domains of HRQL and on somatic symptom burden. In other domains (vitality, perceived
disability, overall quality of life, and general health perceptions), only depression had an effect.

Conclusion—Anxiety and depression have strong and independent associations with mental
health domains and somatic symptom burden in cancer patients. However, depression has a more
pervasive association with multiple other domains of HRQL. Paying attention to both anxiety and
depression may be particularly important when addressing mental health needs and somatic
symptom distress.
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Anxiety and depression are troubling and disabling symptoms in patients with cancer.
Significant psychological distress is common across all stages of this life-threatening
disease, with anxiety and depression representing its most typical manifestation (1). Anxiety
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disorders are the most common mental health problem in the U.S. with a 1-year general
population prevalence rate of 16.4% (2). It is found in 10% to 30% of people with cancer.
The most commonly diagnosed anxiety disorders in cancer patients are generalized anxiety
disorder (GAD), specific phobias, panic disorder with or without agoraphobia, adjustment
disorder with anxious mood, and posttraumatic stress disorder (3,4). Depression occurs in
about 10% to 25% of cancer patients, a rate estimated to be at least four times greater than in
the general population (5,6) but similar to rates of depressive states in patients similarly ill
with other medical diagnoses (7). These important psychological symptoms have historically
been under-diagnosed and undertreated in cancer care but are gaining more attention
recently as researchers seek ways to improve quality of life during treatment and
survivorship.

Of these two symptoms, depression has received the most attention from cancer researchers
and its adverse effects on functional status and quality of life are well established. The
importance of diagnosing and treating depression has been recognized not only to enhance
quality of life but because it may adversely affect compliance with treatment, length of time
in the hospital, and ability for self-care (8). Although less is known about anxiety, some
suggest that its disabling effects may be as troubling as that of depression (3). With
prevalence equal to or exceeding that of depression and a potential for adversely affecting
functional status, anxiety is an important symptom to target in cancer research.

Anxiety and depression are highly comorbid, both in cancer and non-cancer samples, and
distinguishability of the two disorders has long been the subject of investigation with mixed
and inconclusive results (9). Various conceptualizations of the relationship between the two
symptoms have been advanced over time. Anxiety and depression have recently been
viewed by various researchers as being related in one of several ways—as different points
on the same continuum, as alternative manifestations of a common underlying diathesis, as
heterogeneous syndromes that are associated because of shared subtypes, as separate
phenomena that may develop into the other over time, or as distinct phenomena. The current
diagnostic system supports the last view listed—a categorical conceptualization; however,
dimensional views have gained momentum on the strength of recent evidence. Although
some investigators have gone so far as to question whether anxiety and depression are
actually distinct phenomena, a comprehensive review of the literature led researchers to
conclude that despite significant overlap, the two constructs are indeed distinguishable
(2,9,10). Greater clarity about the nature of anxiety and depression in cancer patients would
enhance our ability to recognize and treat it effectively.

We were interested in examining the relationship of anxiety and depression with health-
related quality of life (HRQL) in cancer patients. Of particular interest was the degree to
which anxiety may be associated with HRQL independent of depression—and vice versa.
We hypothesized that depression severity has a clear association with multiple domains of
HRQL (H1) and that anxiety severity examined separately also has a similarly clear
association (H2). We further expected to find that depression severity and anxiety severity
have moderate independent associations with multiple domains of HRQL (H3); and that
these independent associations are only mildly attenuated by adjusting for covariates (H4).
We also conducted exploratory analyses of the associations of anxiety and depression on
several domains of functional status.

Methods
Study Design and Sample

Baseline data from the Indiana Cancer Pain and Depression (INCPAD) study was analyzed.
INCPAD is a randomized controlled trial that tested telecare management delivered by a
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nurse-psychiatrist team in a statewide network of urban and rural community-based cancer
clinics. The intervention was based upon the Three-Component Model—a collaboration
between the oncology practice, a centralized nurse care manager, and a supervising pain-
psychiatrist (11,12). A telemedicine approach was utilized with automated home-based
symptom monitoring of pain and depressive symptomatology coupled with telephonic nurse
care management over 12 months. Recruitment began in February 2006 and ended in
August 2008. The study was approved by the Institutional Review Boards of Indiana
University and Community Hospitals of Indianapolis. The study has been described in more
detail elsewhere (13).

The INCPAD sample consisted of 405 adult oncology patients who screened positive for
pain (24%) or depression (32%) or both (44%). Participants were recruited from 15
oncology clinics affiliated with the Community Cancer Care (CCC) network. Clinic staff
members asked patients to complete a 4-item depression and pain questionnaire, which is a
combination of 2-item screeners which are both well-validated for assessing depression and
pain severity. The PHQ-2 depression scale (14) was drawn from the 9-item Patient Health
Questionnaire (PHQ-9) and the pain screener is the SF-36 bodily pain scale (15). Patients
who screened positive for pain, depression, or both and expressed willingness were
contacted by telephone for an eligibility interview. Informed consent was audiotaped, with
follow-up by mail.

To be eligible for the INCPAD study, cancer patients had to meet criteria for either pain or
clinical depression. Depression had to be of at least moderate severity, which is defined as a
PHQ-9 score of 10 or greater with endorsement of depressed mood and/or anhedonia. In past
research, over 90% of patients meeting these criteria had major depression and/or
dysthymia, and the depression of the remaining patients was clinically significant with
substantial functional impairment(16,17). Participants were eligible to be enrolled for their
pain if it was cancer-related, of at least moderate severity—defined by a score of 5 or greater
on the Brief Pain Inventory (18)—and persistent after use of at least 2 different analgesics.

Study Outcomes and Measures
The current secondary cross-sectional analysis of baseline data examined the independent
and additive effects of anxiety and depression on cancer patients' HRQL, disability, and
related outcomes. Independent variables were anxiety severity and depression severity. The
primary dependent variables were multiple domains of HRQL; secondary dependent
variables included disability and somatic symptom severity.

Independent Variables—Anxiety was measured by the 7-item Patient Health
Questionnaire Generalized Anxiety Disorder Scale (GAD-7), which has been shown to have
excellent internal consistency (Cronbach's alpha of 0.92) and test-retest reliability (ICC =
0.83) in a sample of 965 patients from 15 primary care sites. Criterion, construct, factorial,
and procedural validity are also established (19). Though initially developed for generalized
anxiety disorder, the GAD-7 also has good operating characteristics as a screener for panic,
social anxiety, and posttraumatic stress disorder (20). Responses are chosen from a 4-point
Likert-type scale including “not at all,” “several days,” “more than half the days,” and
“nearly every day.” The scale is scored by summing the points across all items, with scores
ranging from 0 to 27. Cut-points of 5, 10, and 15 represent mild, moderate, and severe levels
of anxiety. A score of 10 has been empirically established as a reasonable cut-point for
identifying an anxiety case (19) and was used in the current analysis.

Depression severity was measured with the Depression Subscale (SCL-20) of the Hopkins
Symptom Checklist (SCL-90). The SCL-20 is a well-validated modified subscale of the
SCL-90 that was chosen for its demonstrated sensitivity in detecting differences in
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depression severity between treatment groups in previous trials (16). The 20 items ask
respondents to rate how much distress was experienced over the past 4 weeks because of
various symptoms such as “feeling lonely or blue,” “feeling no interest in things,” “trouble
falling asleep,” and “thinking, speaking, and moving at a slower pace.” Five response
choices range from “not at all” to “extremely.” The diagnostic utility of the SCL-90-R has
been demonstrated in numerous studies (21).

Dependent Variables—HRQL was measured across multiple domains with the Medical
Outcomes Study Short Form (SF). Subscales from the SF-36 were used to assess Vitality
and Mental Health. The SF-36 was developed to measure HRQL in samples of any age,
disorder, or treatment group, and includes subscales in 8 domains (22). Its psychometric
properties are well established (15,22,23). Other SF-derived independent variables besides
the 2 subscales were the Mental Component Summary (MCS-12) and the Physical
Component Summary (PCS-12) derived from items from the briefer SF-12 scale, and a
single-item General Health score—also from the SF-12. The component summary scales
were developed as a comprehensive measure of mental or physical health status and each
includes 6 items. General health was measured with the item “In general, would you say
your health is [excellent, very good, good, fair, or poor]?” This item has been shown to
predict long-term health outcomes (24). All SF scores range from 0 (maximal impairment)
to 100 (no impairment). Items use a mix of Likert-type scales ranging from 3 to 6 points.

An additional single-item measure also assessed overall quality of life (25). The item asked
patients to rate their quality of life during the past month including physical and mental
well-being on a scale of 0 to 10. “If you feel your life is perfect—you are completely well—
then choose level 10. If you feel your situation is about as bad as dying, then choose level
0.”

Disability was measured in two ways—with the 3-item Sheehan Disability Scale (26), and
by assessing the number of days spent in bed or with reductions in usual activities in the
previous 4 weeks. Somatic symptom severity was assessed with a combined scale made up
of 14 items from the PHQ-15 (27) and 10 items from the M.D. Anderson Symptom
Inventory (28).

Covariate—Age, comorbid diseases (i.e., presence of a disorder from one of eight disease
groups such as arthritis or heart disease), gender, race, and a composite index of
socioeconomic disadvantage were analyzed as potential covariates. The socioeconomic
disadvantage index includes self-reported levels of education, employment, and income.

Analysis
For categorical analysis, participant data were initially allocated by clinical status into four
groups—no depression or anxiety (reference group), anxiety only, depression only, and
comorbid anxiety and depression. To determine group status, a cutoff score of ≥ 10 was
used for both the GAD-7 for anxiety and the PHQ-9 for depression. It should be noted that,
because only participants who were assessed as having pain or depression were enrolled in
the INCPAD study, all in the reference group had cancer-related pain of at least moderate
severity, whereas those in the other 2 groups may or may not have had pain. Means and
standard deviations were calculated by group for each continuous variable and analysis of
variance (ANOVA) was used to test for differences among groups.

To test our hypotheses, generalized linear regression (GLM) modeling was conducted for
each dependent variable—first separately with anxiety alone or depression alone as
independent variables, then with both anxiety and depression entered into the model, and
third, with anxiety and depression in the model along with the covariates of age, sex, race,
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medical comorbidity, and the socioeconomic index. For total disability days, Poisson
regression modeling was substituted for GLM. All hypothesis testing was conducted at the
0.05 significance level (2-tailed).

Results
Sample Characteristics

Roughly, about a third of the total INCPAD sample had minimal to no anxiety (37%), a
third had mild anxiety (28%), and a third had moderate to severe anxiety (35%). Depression
was more heavily represented in the sample—assessed in 309 participants (78%)—which
was expected given that depression, along with pain, was the focus of the INCPAD study
and a factor in the inclusion criteria. Of the 309 participants with depression, 135 had
comorbid anxiety.

Because only patients with depression and/or pain were enrolled in INCPAD, a
disproportionate number of participants had depression relative to a typical oncology
practice and, consequently, few patients (n =8) had anxiety without depression. Thus, the
latter group was excluded from the analysis, leaving a sample of 397 adult cancer patients.
Overall, 271 (68%) were women, and 315 (79%) were white. About half (49%) were
married. The sample included people of various education levels, with 86 (22%) lacking a
high school diploma, 159 (40%) being high school graduates, and the remainder having at
least some college. Only 20% were employed, with 44% reporting they were unable to
work. Most of the remaining participants (29%) were retired. Nearly half (48%) reported
having just enough income to make ends meet; 24% reported being financially
“comfortable,” and 27% reported not having enough to make ends meet.

Characteristics by Clinically Defined Groups
Table 1 summarizes the baseline characteristics by anxiety and/or depression subgroup.
Participants with comorbid depression and anxiety were younger (p < 0.0001), less likely to
be married (p = 0.01), and reported more comorbid medical diseases (p = 0.01) than the
other groups. People in the groups with depression or comorbid depression and anxiety also
were less likely to be employed, more often reported being unable to work, and were less
likely to self-report being financially comfortable (all at p < 0.0001). There were no
differences between groups by gender or race. Group differences existed across all but one
of the HRQL domains (Table 2). As expected, differences in the Physical Component
Summary (PCS-12) were nonsignificant, suggesting that the groups had been successfully
allocated according to psychological rather than physical differences. In those variables with
group differences, symptoms were shown to be significantly more severe or problems more
pronounced in an incremental fashion across the three groups. That is, the depression-only
group reported doing less well than the group with neither depression nor anxiety, and the
comorbid depression-anxiety group did less well than those with depression only. All
pairwise comparisons except one (SF General Health) remained significant (p < 0.05) even
after Tukey's adjustment for multiple comparisons. Taken as a whole, these findings suggest
that depression has an adverse association with cancer patients' quality of life, and that
comorbid anxiety is an additive influence.

Independent and Additive Effects
In testing our hypotheses through GLM modeling, anxiety was found to be significantly
associated with every dependent variable tested when entered into the model separately, and
the same was true for depression (p < 0.0001 in all but 1 case; see Table 3). These findings
supported H1 and H2. When anxiety and depression were entered into the same model
together for each dependent variable, however, the results were mixed. Depression's
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association held across every dependent variable (p < 0.0001), but anxiety's association
remained significant only for the SF Mental Health subscale (p < 0.0001), the MCS-12 (p =
0.005), and somatic symptom severity (p < 0.0001). The independent and additive effects of
depression and anxiety are illustrated in the Figure. Thus, H3 was not supported; after
accounting for depression, anxiety had an independent association in some domains of
HRQL but not others. Similar results were found when both anxiety and depression were
entered into models together along with covariates—age, sex, race, medical comorbidity,
and socioeconomic disadvantage index. In the covariate models, depression was associated
with every dependent variable. After accounting for depression, however, anxiety was only
associated with SF Mental Health (p < 0.0001), the MCS-12 (p = 0.004), and somatic
symptom severity (p = 0.007). H4 is, therefore, partially supported. In those domains in
which anxiety had an association independent of depression, that association was only
mildly attenuated by the covariates and the association was still found to be statistically
significant.

Poisson regression modeling tested the association between depression/anxiety and the
number of self-reported disability days in the past four weeks. Results were similar to those
found in the GLM models. In the Poisson models, depression and anxiety were each
significantly related to disability days when entered separately (Wald χ2 = 419.5, and 222.4
respectively, p < 0.0001). When entered together into the model, however, depression was
significantly associated with disability days (χ2= 199.9, p < 0.0001) and anxiety was not
(χ2= 0.43, p = .51). Adjusting for covariates did not change the findings (depression χ2=
172.6, p < 0.0001; anxiety χ2= 0.22, p = -.64).

Discussion
These findings indicate that depression and anxiety are each associated with multiple
domains of health-related quality of life in cancer patients. Group comparisons suggested
that participants with no depression or anxiety had better HRQL than did those with
depression only, and that those with comorbid depression-anxiety reported worse HRQL
than did the depression-only group. Moreover, the participants in the depression and anxiety
groups also self-reported incrementally more disability on both an overall measure (Sheehan
Disability Index) and a measure of the number of disability days. In interpreting these
findings, it is important to note that the 88 patients in the reference group with no depression
or anxiety did meet criteria for pain, making it an atypical comparison group. However,
since pain itself causes pervasive disability across multiple domains of HRQL and
functional status (29), it is likely that even greater differences would be found if we had
compared a depressed group and a group with depression and anxiety to a group of cancer
patients with no pain as well as no anxiety or depression. Thus, our findings of the
relationship between depression/anxiety and HRQL may be conservative given the nature of
our reference group.

GLM regression modeling further supported significant linear associations of depression
severity and anxiety severity on HRQL and disability, all in the expected direction.
Associations were significant for each symptom across all domains when modeled
separately. The findings are more equivocal, however, about the degree to which anxiety's
relationship to these outcomes exists independent of depression. When the two variables
were entered into the models together, depression showed a significant association across all
domains, but anxiety associations were not found to be significant in a majority of the
domains after depression had been accounted for.

Of the three domains in which significant independent associations of anxiety were found,
two were mental health constructs—SF Mental Health and the SF Mental Component
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Summary. It is not surprising that anxiety would show an association independent of
depression in these domains, which are intended to represent psychological symptoms.
Somatic symptom severity was the other variable in which anxiety showed an association
over and above that of depression. This finding is consistent with previous evidence in
noncancer medical populations of the strong associations among anxiety, depression, and
somatization – the “SAD triad” (30,31). The current finding does contradict, however, a
recent finding that neither anxiety nor depressed mood was associated with physical
symptoms in a sample of hospitalized advanced cancer patients (1). The explanation for the
incongruent findings may be difference in measurement and/or differences in the cancer
patient sample, since the current data is derived from a more representative sample of
patients with different types and stages of cancer .

Our results suggest that depression has more pervasive effects than anxiety on non-mental
domains of quality of life in cancer patients. Anxiety had an effect distinguishable from
depression on mental health and functioning as well as somatic symptom severity. Perhaps
these findings could be considered consistent with the tripartite model of anxiety and
depression (10). This theory holds that anxiety and depression represent two affective
syndromes with some components in common and some that are unique. According to the
tripartite model, anxiety and depression share a general distress factor. An additional
structural component that is specific to anxiety, however, is physiological hyper-arousal,
whereas a component over and above general distress that distinguishes depression is
anhedonia. It could be that accounting for depression in our GLM analyses represented a
partialing out of the general distress that is common to both anxiety and depression. Factors
specific to anxiety, then, might explain why the comorbid anxiety-depression group fared
worse than the depression-only group on most domains in our group comparisons. It might
also explain the independent association of anxiety over and above depression on the mental
health domains in this study. In the context of the tripartite model, our findings may merely
suggest that in cancer patients, the general distress component is proportionally more
influential than the unique factors of anxiety and depression on domains of HRQL. INCPAD
was by design oversampled for depression, which may have contributed to the more
pervasive findings for depression. An important next step would be to conduct similar
analyses in a sample with a relatively even proportion of patients with anxiety, and including
an anxiety-only group in the comparisons.

A limitation to this study is its cross-sectional design, which precludes any interpretations
about causality or directionality. While it is tempting to conclude that anxiety and
depression have negative effects on HRQL, it is also possible that lower HRQL contributes
to severity of anxiety and depression or that a cancer diagnosis or other cause has
simultaneous effects on HRQL as well as depression and anxiety. Moreover, it is possible
that the lower self-reported HRQL might be related to the tendency of a depressed person to
make more negative appraisals of HRQL. Other important limitations have already been
alluded to—the oversampling of depression relative to anxiety and the fact that the reference
group is a clinical sample with pain symptoms.

In summary, depression and anxiety are independently associated with mental health
domains and somatic symptom severity in a heterogeneous sample of cancer patients who
screened positive for depression or pain or both. In other important domains of HRQL and
disability (vitality, general health, overall quality of life, and disability), anxiety and
depression had significant associations when analyzed separately; however, when entered
into a general linear model together, anxiety did not show an independent association after
depression had been accounted for. The overall findings of this study are consistent with a
large body of literature that suggests that, although the overlap of the two symptoms is
pronounced, anxiety is distinguishable from depression in some—although not all—contexts
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(9,10). It also highlights the importance of recognizing and treating depression and anxiety
in oncology practice, not only for the suffering caused by the disorders themselves but also
for their adverse effects on multiple domains of HRQL.
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Figure.
Incremental adverse effect of depression and anxiety on Mental Component Summary score
(scored on 0 to 100 scale, with 0 representing worst and 100 best mental health) and somatic
symptom severity (scored on 0 to 44 scale, with 0 representing no somatic symptom burden
and 44 the worst burden).
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