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Abstract

Purpose: Chronic lymphocytic leukemia (CLL) is an incurable illness. For some, however, CLL
is indolent, requiring no treatment until disease progression. Physical symptom burden has been
associated with depression, anxiety, and stress in cancer patients. Additionally, certain patient
factors, i.e. individual differences, have been associated with worse psychological outcomes.
There are few psychological studies of CLL, with no examination of individual differences related
to physical symptom burden and psychological responses.

Patients and Methods: A cross-sectional design was used to study the covariation of physical
symptom burden with depressive and anxiety symptoms and cancer-specific stress, and then

test psychosocial variables as individual difference moderators. CLL patients (N=112) receiving
surveillance participated. They were Caucasian (100%), and mostly male (55%), with a mean

age of 61; the majority (62.5%) had stage O disease. A composite measure of physical symptom
burden (CLL symptoms, fatigue, pain, impaired functional status) was tested as a predictor of
psychological responses (depression, anxiety, cancer-specific stress). Psychiatric history and social
support were tested as moderators.

Results: Using multiple linear regression, greater physical symptom burden covaried with
greater severity on all measures of psychological response (ps<.05). Positive psychiatric history,
low perceived social support, and low relationship satisfaction with one’s partner were moderators
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of the covariation between greater symptom burden and greater severity of psychological response
(ps<.05).

Conclusion: Findings suggest that CLL patients receiving surveillance with a psychiatric history
and/or low social support are at risk for greater distress when coping with high physical symptom
burden. These new data clarify the experience of CLL surveillance and identify descriptive
characteristics that may aid in identifying those at heighten risk for symptom burden, stress, and
anxiety or depressive symptoms.

Introduction

Chronic lymphocytic leukemia (CLL) is incurable. Most often diagnosed in the early stages,
symptoms may be vague or non-specific. The disease course is variable, depending on the
presence of clinical, biological, and molecular risk factors.2:2 Currently, treatment is not
offered for early-stage CLL as it provides no survival advantage, making active surveillance
the best option until evidence of progressive disease emerges.3

In contrast to research on psychological variables and quality of life (QoL) for solid tumor
cancer patients, the literature for CLL is limited and mainly comes from clinical trials rather
than studies with a QoL focus. There is little data from patients continuing in surveillance;
most is from patients about to enter a treatment trial. In this literature, findings have not
detected significant QoL differences between surveillance and previously treated patients.!
However, Levin et al.# found that 25% of surveillance patients in contrast to 15% of
in-treatment patients reported the use of psychotropic medications for anxiety or depression.

Despite having indolent disease, many surveillance patients remain symptomatic. In studies
of solid tumor cancer patients, physical symptom burden is associated with greater severity
of depressive and anxiety symptoms®>~ and cancer-specific stress.8-12 In CLL, physical
symptom burden for patients undergoing treatment is linked with reduced QoL,13 though
its relationship to stress and psychological symptoms is unknown. Common cancer-related
symptoms, such as fatigue’-14-16 and pain,’14.17 as well as poor functional status,8 also
covary with psychological outcomes. Functional status captures overall physical well-being,
including that associated with comorbid illnesses/conditions.

Psychological responses to cancer are not uniform. Studies of solid tumor patients have
identified individual differences placing some at greater risk for worse psychological
outcomes. A positive psychiatric history, for example, is predictive of later psychological
distress.19-22 |nadequate social support is also relevant. Being unpartnered, or the perception
that one’s social support is low, are associated with increased distress, reduced mental QoL,
and increased risk of cancer mortality.2324 Examination of individual differences in CLL
patients may identify those at greater risk for worse psychological adjustment, particularly in
the context of physical symptom burden.

Limited knowledge of biobehavioral responses to CLL supports the need for research, and
in particular, an understanding of the CLL surveillance experience. The study had two
aims. The first was to determine the association between physical symptom burden and
psychological responses (symptoms of depression, generalized anxiety, and cancer-specific
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stress) in CLL surveillance patients. We anticipated that greater physical symptom burden
would covary with greater severity of stress and psychological symptoms. The secondary
aim was exploratory, examining individual difference factors (psychiatric history, social
support) as moderators of the relationship of psychological responses and symptom burden.
Considering the research reviewed above, we anticipated that psychiatric history and

low social support would be associated with more negative psychological responses, but
particularly so when symptom burden is high.

Patients (N=112) had stage 0 disease (0: 62.5%; I: 32.1%, |I: 4.5%), with a mean time since
diagnosis of 4.6 years (range: 0-16 years). They were non-Hispanic Caucasians (100%)
with a mean age of 61 (range: 37-76 years) and most were male (55%). Most (63.1%)
participants completed a college degree or above, and were either employed full-time
(46.7%) or retired (37.1%). Nearly half (48.5%) reported a household income of = $100K/
year. The majority of participants were married/partnered (87.7%). Based on household zip
codes, 75% resided within-state of the cancer center.

Patients returning for follow-up at a hematologic oncology clinic at a National Cancer
Institute-designated comprehensive cancer center were approached for study participation.
Inclusion criteria were: CLL diagnosis (0-11), no history of cancer treatment, time since
diagnosis greater than 3 months, between the ages of 20 and 80 (inclusive), and ability/
willingness to provide written consent.

One hundred-thirty-nine (139) patients were eligible; 126 consented (91% accrual). Medical
chart review obtained disease-specific information (date of diagnosis, stage of disease,
treatment history). Three individuals were removed due to ineligibility (1: stage IV disease;
2: history of radiation treatment); 11 did not complete the assessment due to loss of

interest. Remaining participants (N=112) completed a 45-minute telephone assessment

of interviewer-rated and self-report measures for sociodemographic information, physical
symptoms, and psychological responses.

Physical Symptom Burden.—Symptom burden was operationalized using a composite
of physical and functional variables, as has been done previously.25-26 This methodology
mapped on to our model of symptom burden and offered statistical simplicity.2” Four
measures contributed to the composite. (1) Frequency and severity of CLL symptoms were
assessed using a symptom list generated by the physician investigators, consistent with CLL
symptom descriptions from national sources.?8 Nine symptoms/signs were assessed: fatigue,
enlarged lymph nodes, infection, night sweats, excessive bleeding/bruising, weakness,
shortness of breath, unintentional weight loss, and fever. The frequency of each symptom/
sign was rated from 0 (none in the past month) to 3 (more than three times a week); total
scores range from 0 to 27. (2) Pain is not a typical symptom/sign of CLL, but is a common
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cancer-related symptom, and was therefore examined. Pain interference with daily life was
assessed using the Brief Pain Inventory (BP1).2° Seven items were rated on a scale ranging
from 0 (none) to 10 (completely); total scores ranged from 0 to 70. (3) Fatigue interference
with daily life was assessed using the Fatigue Symptom Inventory (FSI).30:31 The 7 items of
the interference scale were scored from 0 (none) to 10 (extremely); total score ranges from 0
to 70. (4) Functional status was measured using the single-item interviewer-rated Karnofsky
Performance Status Scale (KPS)32 with 10-point intervals ranging from 0 (Dead) to 100
(Normal).

Pearson intercorrelations between CLL symptoms/signs and the remaining three measures
supported the calculation of a physical symptom burden composite. (To eliminate
redundancy, the fatigue interference item was included in the physical symptom composite
and the fatigue item on the CLL symptom scale was omitted.) All correlations among the
four physical symptom measures were significant (rs=.30 to .86, ps<.01), excepting pain
with CLL symptoms (r=.24, p>.05). Scores for functional status were reversed for ease of
interpretation. Standardized z-scores for the four measures were calculated and summed.
Significant correlations (rs=.94 to .99, ps<.01) were revealed between the composite score
and four modified versions of the composite that systematically omitted one individual
physical symptom measure (e.qg. first score omitted CLL symptoms only; second score
omitted fatigue only, etc.), providing support for its use.

Psychological responses.

Depressive symptoms.—The Center for Epidemiological Studies Depression Scale
(CES-D)33 is a 20-item measure of depressive symptoms. Item scores range from 0 (rarely/
none of the time) to 3 (most/all of the time). Total scores range from 0 to 60. A clinical
cut-off score of 16 is indicative of clinically relevant symptomatology. Cronbach’s alpha was
0.90.

Anxiety symptoms.—The Generalized Anxiety Disorder Questionnaire-1V (GAD-Q-
IV)34 consists of 9 items to assess symptoms of generalized anxiety disorder. Eight of

the 9 items are quantitative, scored either dichotomously (0 for absence; 1 for presence)
or on a 9-point scale (0, none, to 8, very severe). The one qualitative item was not used.
Total scores range from 0 to 27. A clinical cut-off of 5.7 is indicative of clinically relevant
symptomatology.34:35 Cronbach’s alpha was 0.78.

Stress.—The Impact of Events Scale-Revised (IES-R)38 is a 22-item measure that assesses
intrusive thoughts, physiological arousal, and hypervigilance. Items were worded with
regard to having CLL. Item scores range from 0 (not at all) to 4 (extremely). Total scores
range from 0 to 88. A cut-off score of 37 is used to identify symptomatology in the clinical
range.3” Cronbach’s alpha was 0.91.

Individual differences.

Psychiatric History was assessed with three items: psychiatric diagnosis in one’s lifetime
(diagnostic history); medication use to manage mood, anxiety, or sleep (pharmacotherapy
history); and therapy/counseling for emotional or psychological problems (psychotherapy
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history). Scores for each were 0 for absence, 1 for presence. Items were summed with a total
score ranging from 0 to 3.

Social support was assessed with measures of perceived support and additionally,
relationship satisfaction for partnered individuals. The Interpersonal Support Evaluations
List (ISEL)38 is comprised of 40 statements assessing perceived availability of social
support. Items were scored as 1 (probably false) or 2 (probably true), with total scores
ranging from 40 to 80. Cronbach’s alpha was .86. For partnered participants, the satisfaction
item of the Dyadic Adjustment Scale (DAS),3° a common approach for assessing
relationship satisfaction,*? was used and is rated on an 8-point scale ranging from 0
(extremely unhappy) to 7 (perfect).

Analytic strategy

Results

Descriptive

Descriptive statistics, Pearson and Spearman correlations, and multiple linear regression
(SPSS version 21.0)*! were conducted. Demographic (age, gender, education, employment,
household income) and disease relevant variables (stage of disease, time since diagnosis)
were considered as controls.

Multiple linear regression first tested the covariation between physical symptom burden and
each psychological response variable in independent models. Second, individual difference
factors were tested as moderators between physical symptom burden and psychological
response. Dummy coding transformed psychiatric history to a dichotomous variable
(O=absence vs. 1=presence). Perceived social support and relationship satisfaction were
standardized by calculating z-scores. The regression model was as follows: (a) control
variable(s); (b) physical symptom burden; (c) moderator; and, (d) interaction term (predictor
X moderator).

Mean scores for physical symptoms and psychological response variables are reported in
Table 1. Eighty percent (80.4%) of the patients reported CLL symptoms. Of the CLL
symptoms, fatigue was most commonly endorsed (57.9%); however patients’ reports of
fatigue interference with daily activities was relatively low (M=11.4). Nearly one third of the
sample (32.7%) endorsed pain unrelated to CLL.

The data provided important clinical detail. Using published cutoffs for “clinically
significant symptoms” on self-report measures, 6.3% reported significant stress (> 37)
specific to CLL (IES-R). Twenty percent (20.5%) met the CES-D criterion (> 16) for
significant depressive symptoms, 20.5% for generalized anxiety symptoms (> 5.7) on the
GAD-Q-1V; 11.6% had depressive and anxiety symptom comorbidity. Two-thirds (66%)
reported a positive psychiatric history in some form. Thirty-two percent (32.1%) reported
“yes” to having received a psychiatric diagnosis in their lifetime. Of them, the most
prevalent self-reported diagnoses were mood [27.2%, Major Depressive Disorder (MDD);
3.2%, Bipolar Disorder] and anxiety disorders [8.7%, Generalized Anxiety Disorder (GAD);
2.9%, Post Traumatic Stress Disorder]; 5.4% reported MDD/GAD comorbidity. Fifty-five
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percent (55.7%) responded “yes” to current or past pharmacotherapy, with commonly
reported medications being antidepressants (29.5%), anxiolytics (19.6 %), and over-the-
counter or prescribed sleep aids (15.7%). Forty six percent (45.6%) reported “yes” to a
history of psychotherapy for emotional or psychological problems. Treatment was sought
primarily with psychologists (68.8%), psychiatrists (29.5%), and family counselors (23.8%).

Only age and stage of disease were identified as controls. Significant associations were
revealed for age with depressive symptoms (r= —.20, p<.05) and CLL-specific stress (r=
-.26, p<.01), and stage of disease with generalized anxiety (r= —.20, p<.05).

As predicted, multiple linear regressions revealed that greater physical symptom burden
covaried with greater depressive symptoms [B=.44, 95% Confidence Interval (C.1.) =.84,
1.96], generalized anxiety symptoms [p=.37, 95% C.I. =.52, 1.46], and cancer-specific stress
[B=.20, 95% C.I. =.047, 1.85] (all ps<.05).

Psychiatric history, perceived social support, and relationship satisfaction were tested

as moderators of the covariation between physical symptom burden and psychological
responses. Psychiatric history was a significant moderator [f=.41, 95% C.I. =.10, 2.87,
p<.05]. For ease of interpretation, Figure 1 displays the relationship between depressive
symptoms (CES-D) and symptom burden in the context of the absence or presence of a
psychiatric history. Overall, those with a psychiatric history report a significantly higher
current level of depressive symptoms [p=.31, 95% C.I. =2.19, 8.10, p<.01]; however the
co-occurrence of greater physical symptom burden is associated with even higher levels
of depressive symptoms. In contrast, psychiatric history was not a significant moderator
for physical symptom burden and generalized anxiety symptoms (GAD-Q-1V) or cancer-
specific stress (IES-R).

Perceived social support (ISEL) was a significant moderator of the relationships of physical
symptom burden with depressive symptoms [ = -.17, 95% C.I. = -1.06, —.07, p<.05]

and with cancer-specific stress [p = —.21, 95% C.I. = -1.94, -.10, p<.05]. There was

a significant main effect for greater physical symptom burden associated with greater
depressive symptomatology [p=.38, 95% C.I. = .72, 1.70, p<.001]. Moderation effects show
that when physical symptom burden was high, low perceived social support was related

to greater depressive symptoms and higher cancer-specific stress. Social support was not a
significant moderator for physical symptom burden and generalized anxiety (p>.05).

For patients with partners (n=98 of 112), relationship satisfaction (DAS) was a significant
moderator of physical symptom burden with generalized anxiety symptoms [B=-.21, 95%
C.l. = -.86, —.06, p<.05] and with cancer-specific stress [f=-.24, 95% C.I. = -1.82, -.18,
p<.05], although not depressive symptoms (p > .05). There was a significant main effect of
greater physical symptom burden associated with greater generalized anxiety [f=.33, 95%
C.l. =.35, 1.24, p<.01]. Generalized anxiety was similarly endorsed for both the high and
low perceived support groups when symptom burden was low. However, when symptom
burden was high, low relationship satisfaction was associated with greater generalized
anxiety symptoms (Figure 2).
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Discussion

Few studies have examined psychological and quality of life variables in CLL. The

present research examined physical symptom burden, psychological response, and individual
difference variables in CLL patients receiving surveillance, an understudied group. Results
show that CLL patients receiving surveillance experience greater physical symptom

burden associated with greater severity of depressive, anxiety, and cancer-specific stress.
Additionally, this research identifies individual differences in psychiatric history and social
support as moderators of this relationship.

The majority (80.4%) of participants reported CLL-related symptoms; the most common

of which was fatigue (57.9%). About one-third (32.7%) also reported concurrent pain
unrelated to CLL. Our use of a physical symptom burden composite score simplified
analyses examining the covariation between physical symptoms and psychological response.
Increases in physical symptom burden were consistently associated with increased
depression (CES-D) and anxiety (GAD-Q-1V) symptoms, and cancer-specific stress (IES-R).
While these cross-sectional results do not elucidate the temporal nature of the relationship,
these findings demonstrate the relevance of symptom burden and its covariation with poorer
psychological well-being in patients with indolent disease.

Data regarding psychiatric history and symptoms is extensive. Patients had received
surveillance for an average of 5 years, although some as long as 16 years. Only six

percent reported significant stress related to CLL; however mood symptoms were more
common. On self-report measures, 20.5% reported current clinically significant symptom
levels of depression or generalized anxiety, whereas an additional 11.6% met the cutoff

for both. A population—based cohort study of a mixed sample of 1,300 cancer patients
found 26% with depressive symptoms across three assessments in 6 years.*2 In the present
study, the self-report measure data are consistent with patients’ verbal reports of lifetime
diagnoses and treatments received. Most common was Major Depressive Disorder at 27.2%.
Generalized Anxiety Disorder also occurred (8.7%) and was often comorbid with MDD
(5.4%) as is common among those with#3 and without cancer.#4 Consistent with these

data, patients acknowledged receipt of antidepressants (29.5%) and/or anxiolytics (19.6 %)
and/or psychotherapy (45.6%). The only comparable data is that from Levin and colleagues*
finding that 25% of surveillance patients studied (N= 57) reported current pharmacotherapy
use. It is unknown whether psychiatric diagnoses or treatments preceded CLL diagnosis, but
regardless, the moderating role of psychiatric history suggests that it not only heightens the
likelihood of depressive symptoms but does so particularly when there is a high symptom
burden. Collectively, these data suggest that psychiatric history warrants assessment in an
untreated group of patients who may benefit from ongoing psychiatric treatment following
CLL diagnosis.

Social support variables-perceived support and relationship satisfaction- were also
significant moderators, though in somewhat different manners. Low perceived support was
associated with poor psychological response (depression, stress) in the context of higher
symptom burden. For partnered patients, relationship satisfaction demonstrated a buffering
effect, whereby a high degree of satisfaction in one’s relationship was protective in the face
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of high symptom burden. Relationship satisfaction was associated with less generalized
anxiety when physical symptom burden was high; however the degree of relationship
satisfaction was not impactful when symptom burden was low.

Methodological aspects of the study are noted. The study sample was large and more
representative of patients in collaborative trials (who tend to be younger). With CLL being
a low incidence disease, patients are more often treated and followed at large centers.

Thus, this sample was not a “local” one, with 75% coming from around state and another
25% from other states. Only 12.3% were unpartnered. With a predominantly male sample,
higher partnered rates would be expected, however.*> With the majority being partnered, the
perceived social support results are probably not generalizable to the unpartnered. Regarding
other psychological data, psychiatric history came from patients’ self-reports rather than
diagnostic interviews. However, the self-report measures provide some confirming evidence
as current depressive and anxiety symptom rates were comparable, and it is also the case
that both MDD and GAD are chronic conditions for many. Thus far, this is the only CLL
study that has provided both psychiatric history and symptom assessments of anxiety and
depression.

Study findings highlight the covariation between physical symptom burden and
psychological responses, and identify individual differences factors in early-stage, untreated
CLL, an understudied patient group. Like their treated counterparts, patients receiving
surveillance may also experience psychological responses related to their physical well-
being, and contend with individual difference factors that further impact adjustment. Further
examination of group differences and risk factors (e.g. gender, age, or medical comorbidity)
would be a clinically informative future direction of research. Greater emphasis should also
be placed on the assessment of psychiatric history in CLL, including the use of brief self-
report measures that can be administered in a busy clinical setting. Identifying potential risk
factors and providing appropriate biopsychosocial intervention can improve the psychosocial
adjustment of these patients.
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Figure 1.

Moderation effect of psychiatric history associated with greater depressive symptoms when
physical symptom burden is high. No significant main effect for physical symptom burden.
Psychiatric history was a significant main effect ($=.31, 95% C.I. =2.19, 8.10, p<.01).
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Mean scores and prevalence rates for physical symptom and psychological response variables (N=112).

Table 1.

Variable Mean (Std. Dev)/Prevalence (%)
CLL symptoms (total scale) 5.6 (4.8)
None 19.6%
Fatigue 57.9%
Enlarged lymph nodes 38.3%
Infections 37.4%
Night sweats 27.4%
Excessive bleeding/bruising 21.5%
Weakness 15.9%
Shortness of breath 15.9%
Fever 3.7%
Significant weight loss 3.7%
Fatigue (FSI) 11.4 (13.1)
Pain (BPI) 13.7 (13.1)
Functional status (KPS) 88.69 (10.74)
Depressive symptoms (CES-D) 10.2 (8.1)
Generalized anxiety symptoms (GAD-Q-1V) 3.8(6.5)
Cancer-specific stress (IES-R) 13.7 (12.4)

1 . .
Percent endorsing the presence of the symptom in the last month; Coded 0=none, 1=some.
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