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Abstract
Memorial Sloan Kettering
Advanced prostate cancer patients often undergo androgen deprivation therapy (ADT). Advanced
Cancer Center, 641 Lexington
Street, 7th Floor, New York, NY disease and adverse ADT side effects are often debilitating and negatively impact mood. Social sup10022, USA. E-mail: benedicc@ port has been shown to mitigate detrimental effects of stress on mood.
Objective: This study sought to characterize positive and negative mood in this select patient popumskcc.org
lation and determine whether social support moderated relations between stress and mood.
Methods: Participants (N = 80) completed the Interpersonal Support Evaluation List, Perceived
Stress Scale, and Derogatis Affect Balance Scale at a single time point. Hierarchical regression models
evaluated relations among social support, stress, and mood controlling for relevant covariates. Standard moderation analyses were performed.
Results: Participants reported higher levels of negative and positive mood compared with published
means of localized prostate cancer patients. Overall, mood was more positive than negative. Stress
levels were comparable to cancer populations with recurrent disease. Moderated regression analyses
showed that social support partially buffered the effects of stress on positive mood; men with high
stress and low support reported the lowest levels of positive mood. The model with negative mood
as the dependent measure did not support moderation; that is, the relationship between stress and
negative mood did not differ by level of social support.
Conclusion: Among individuals living with advanced prostate cancer, social support may be an important factor that sustains positive mood in the presence of stress. Future work should examine the
extent to which social support prospectively impacts health-related quality of life by promoting posiReceived: 31 January 2014
tive mood. Limitations include cross-sectional design, which precludes causal inferences.
Revised: 18 July 2014
Copyright © 2014 John Wiley & Sons, Ltd.
Accepted: 20 August 2014

Androgen deprivation therapy (ADT) is often the ﬁrst line
of treatment for advanced prostate cancer (APC; metastatic
disease), and its use has grown markedly in the USA [1].
ADT is associated with a number of side effects that adversely impact physical well-being. These include hot
ﬂashes, fatigue, anemia, osteopenia and osteoporosis, and
potential detrimental cardiovascular effects [1,2]. Importantly, studies show that ADT can negatively affect psychological well-being as well, often contributing towards
depression, mood swings, and worsening cognitive function
[1,2]. These treatment-related effects may occur simultaneously with general stressors associated with advanced
stage cancer (e.g., end-of-life considerations, ﬁnancial, spiritual, and social stressors) [3]. Adjustment to these sequelae
Copyright © 2014 John Wiley & Sons, Ltd.

may be difﬁcult and may undermine the ability of APC patients to maintain optimal mood and quality of life (QOL).
Studies highlighting the association of advanced stage
prostate cancer and ADT with signiﬁcant mood changes
have primarily shown increased depression and anxiety
[4,5]. DiBlasio et al. retrospectively reviewed medical
charts of men with APC receiving ADT and reported that
up to 28% of patients were newly diagnosed with a psychiatric illness in the years following treatment, with depression being the most common diagnosis (56%) [6].
At this point, however, no studies to our knowledge have
characterized positive mood or considered simultaneous
changes in both positive and negative mood in men with
APC who are receiving ADT.
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Positive and negative mood are conceptualized as distinct constructs with varying effects on health [7,8]. Although there has been extensive debate whether positive
and negative mood are bipolar ends of the same construct
or independent constructs, most of this has centered
around the co-occurrence of both mood states in momentary experiences [9] with the strongest negative correlation
during acute emotional responses [10]. Over longer periods of time, however, positive and negative mood appear
to be more independent [10]. Folkman and Moskowitz [9]
discussed the co-occurrence of positive and negative
mood from the perspective of individuals coping with
chronic stress and argued that not only do they co-occur,
but they both can have independent effects on health and
well-being. It is argued that the ability to experience both
mood states independently and simultaneously has adaptive signiﬁcance [9,11].
A vast amount of research has associated negative mood
(e.g., depression, anxiety, hostility, and anger) with disease
morbidity and mortality [12]. On the other hand, positive
mood (e.g., happiness, joy, excitement, enthusiasm, and
contentment) provides independent beneﬁts to health controlling for the effects of negative mood [13]. Low levels
of positive mood may also be predictive of disease onset
and severity [10]. Notably, a lack of positive mood may
be a more signiﬁcant predictor of psychological distress
and health outcomes than the presence of negative mood
in some patient populations [14,15]. Anxiety is believed to
result from high levels of negative mood, whereas depression is characterized by high levels of negative mood and
low levels of positive mood [8,11]. The balance between
positive and negative mood may be a distinguishing factor
between healthy functioning versus psychopathology
[11,16]. Research in cancer populations has largely failed
to treat positive and negative mood as separate constructs,
however, and there are few attempts to account for their simultaneous effects on well-being [10].
In addition to potentially signiﬁcant mood changes, advanced cancer is associated with a number of stressors because of the various psychosocial and physical changes
that may take place. These can include having to cope
with, and adjusting to physical symptoms, changes in
roles and responsibilities, uncertainty for the future, and
end-of-life considerations [2,3]. Among patients with
APC, greater intensity of treatment side effects is associated with more cancer-related stress [17]. High levels of
stress may, in turn, affect psychological well-being. Localized PC patients who make active attempts to reduce
stress report higher levels of QOL [18]. Men with APC
undergoing ADT are vulnerable to experiencing heightened levels of stress, which may intensify the disease burden and further exacerbate mood difﬁculties.
Within this context, social support may help to mitigate
or preclude detrimental effects of stress on mood by either
reducing the propensity for negative mood or promoting
Copyright © 2014 John Wiley & Sons, Ltd.

positive mood experiences. Support resources may buffer
against negative effects of stress by protecting an individual from maladaptive cognitive and emotional responses
to stressful events, or by minimizing physiological and
behavioral responses [19]. Various indicators of support
have been shown to moderate the effects of stress on health
across several chronic diseases including cancer [20].
Importantly, the perception of support and satisfaction
with the amount and type of support received are more
critical factors than the mere availability of support
resources [19].
In general, only limited research has been conducted
speciﬁcally with APC patients. Despite the wealth of literature focusing on localized PC, there is a strong need to
differentiate patients with advanced disease. Segrin et al.
[21] reported that the effect of social support on depression was moderated by disease stage such that higher
levels of support were associated with reductions in depression among men with APC, but the effect was reversed among men with localized PC. Low levels of
support are also associated with increased psychological
distress, depression, and anxiety among men with PC
[22,23] and in mixed cancer samples [24]. Findings from
a signiﬁcant body of research suggest that perceived support may be a critical factor in determining patients’
mood, particularly among those coping with advanced
disease and with heightened levels of stress.
The present study sought to characterize positive and
negative mood among men with APC undergoing ADT.
Importantly, research clearly demonstrates the necessity
of considering both positive and negative mood as separate
constructs when determining effects on health and
well-being [10]. Despite this, most studies continue to
use uni-dimensional measures of mood or fail to control
for potential simultaneous effects of both mood states. This
is the ﬁrst study to our knowledge to characterize both positive and negative mood in this select patient population.
We also aimed to evaluate whether perceived stress contributes to positive and/or negative mood and how social
support modulates those relations. It was hypothesized that
greater perceived stress and lower social support would be
related to worse mood (i.e., higher levels of negative mood
and lower levels of positive mood); patients with high
stress and low support would have worse mood than those
with low stress and high support.

Methods
Participants were part of a larger 10-week, group-based
cognitive behavioral stress management intervention
study for men with APC undergoing ADT [25]. Data
from the baseline assessment visit (T1; preintervention) were used for these analyses. Recruitment
included referrals from urology clinics, community
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presentations, and the Florida Cancer Data System (a
cancer registry maintained by the Florida Department
of Health).
Eligible participants were 50 years or older, were ﬂuent
in English, had completed a ninth grade-level education,
were diagnosed with stage III or IV PC and currently undergoing ADT, and experienced ADT side effects in the
past 12 months. A modiﬁed version of the Structured Clinical Diagnostic Interview for DSM-IV excluded participants with a history of or current psychosis, current
substance use/dependence disorders, organic mental disorder, and current suicidal ideation or panic disorders [26]. A
cut-off score of 26 on the Mini Mental State Examination
ruled out cognitive impairment [27]. Study procedures
and all documents were approved by the University of
Miami IRB. All ethical guidelines stipulated by the NIH
in the conduct of human subjects research were followed.
All participants signed an IRB approved informed consent
document. Monetary compensation ($50) was provided.

Measures
Standard questionnaires were used to collect
sociodemographic and health-related information. The
Charlson Comorbidities Index, a weighted index of 19
medical conditions, was used to assess comorbid medical
conditions [28].

Mood
Mood was measured using the Derogatis Affect Balance
Scale positive and negative affect composites [29]. Each
consists of a 20-item adjective checklist that describes
positive (joy, contentment, vigor, and affection) and negative mood (anxiety, depression, guilt, and hostility) experienced in the past week. Responses were on a ﬁve-point
scale ranging from ‘Never’ to ‘Always’. Higher scores indicate higher levels of positive and negative mood. In the
current study, both composites demonstrated internal consistency (Cronbach’s alphas = 0.91 and 0.93, respectively). Additionally, an Affect Balance Index (ABI)
assessed overall affective valence. A positive ABI score
indicates a relatively higher proportion of positive mood
than negative mood, whereas a negative score indicates a
higher proportion of negative mood; a score of zero indicates equal amounts of positive and negative mood. The
ABI has shown good psychometric properties with cancer
patients [30]. The positive and negative mood composites
were analyzed as primary outcomes, whereas the ABI was
used to help characterize the sample.

Perceived stress
The Perceived Stress Scale, a 14-item self-report measure,
assessed the degree to which participants considered situations to be unpredictable or overwhelming over the past
Copyright © 2014 John Wiley & Sons, Ltd.

month [31]. Items were answered on a ﬁve-point scale
ranging from ‘Never’ to ‘Very Often’. Higher scores indicate greater perceived stress. Internal consistency was
established in the current study (Cronbach’s alpha = 0.87).

Social support
Social support was measured using the Interpersonal Support Evaluation List, a 40-item scale that assesses perceived availability of social resources [32]. Statements
are rated on a four-point scale ranging from ‘Deﬁnitely
true’ to ‘Deﬁnitely false’. The scale is designed to give
an overall measure of support using the total score as well
as measures of separate support functions represented by
four subscales (each 10 items): Appraisal Support (i.e.,
someone with whom to talk about problems), Belonging
Support (i.e., people with whom one can do things), Tangible Support (i.e., material aid), and Self-esteem Support
(i.e., comparison of one’s self with others). Scores were
coded such that higher scores indicated more social support. The Total and all subscales demonstrated adequate
internal consistency (Cronbach’s alphas ranged from
0.70 to 0.88).

Analytic strategy
Psychometric properties of all variables were evaluated. A
categorical income variable was deﬁned by creating three
groups representing an annual household income less than
or equal to $35,000, between $35,000 and $100,000, and
greater than or equal to $100,000. Pearson correlations
and one-way analysis of variance were used to evaluate
preliminary relations among study variables. Covariates
related ( p < .10) to outcomes were retained in subsequent
analyses.
Hierarchical multiple regression analyses evaluated relations among perceived stress, social support, and mood
outcomes. Analyses were conducted separately for positive and negative mood and included participants who
had complete data on all variables in the model. Following
standard guidelines, perceived stress and social support
were centered to avoid multicollinearity, and interaction
terms were computed [33]. Main effects and the interaction effect on mood, controlling for covariates and the
other mood scale, were evaluated. Post hoc tests assessed
relations between perceived stress and mood for participants who reported high versus low levels of social support. Conditional group variables for social support were
created by adding one standard deviation (SD; high social
support group) and subtracting one SD (low social support
group). Two regressions generated the slopes for high and
low social support groups, which were then used to plot
regression lines by substituting high and low values (i.e.,
one SD above and below the mean, respectively) of perceived stress in each equation [33]. All primary model parameters were tested at p < .05.
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Results
Participants (N = 80) were an average of 70 years old
(SD = 9.8), most were married/partnered (67%), and the
sample was ethnically diverse (Non-Hispanic White,
65%; Hispanic, 13%; Black, 21%; Other, 1%). Men were
about 3 years post-diagnosis (SD = 2.7) and had undergone 1.6 (SD = 1.4) years of ADT at the time of assessment. See Table 1 for descriptive information.
Mean levels of both negative (M = 14.3, SD = 10.6) and
positive mood (M = 52.3, SD = 12.8) were lower than reported in a previous study of localized PC patients and a
comparison cohort of healthy men [34]. The average
ABI score was 1.89 (SD = 1.05), indicating that participants acknowledged an overall emotional experience that
was more positive than negative. Positive and negative
mood were negatively correlated (r = .59, p < .001).
Table 1. Sample characteristics (N = 80)

Sociodemographic and health-related variables
Age (years)
Education (years)
Time since diagnosis (months)
Time since any cancer-related treatment (months)
Months of ADT
Medical comorbidities
Perceived stress (PSS)a
Social support (ISEL; Total score)b
Tangible Support subscale
Appraisal Support subscale
Self-esteem Support subscale
Belonging Support subscale
Positive mood (ABS Positive Mood Composite)c
Negative mood (ABS Negative Mood Composite)c
Ethnicity
Non-Hispanic White
Hispanic
Black/African-American
Other
Income (annual; household)
<$35,000
$35,000–$100,000
>$100,000
Unknown (‘I don’t know’; ‘No response’)
Current relationship status
Married or equivalent relationship
Single/never married
Divorced or separated
Widowed

Mean

SD

69.7
15.1
37.6
10.2
18.7
2.3
17.83
86.13
22.61
20.94
21.14
21.49
52.25
14.32

9.8
3.0
34.3
19.9
17.3
2.7
8.09
18.89
5.49
6.53
4.07
5.57
12.78
10.65

% of sample
65
13
21
1

24
43
28
5
67
9
13
11

ADT, androgen deprivation therapy; PSS, Perceived Stress Scale; ISEL, Interpersonal
Support Evaluation List; ABS, Affect Balance Scale.
a
The PSS possible score range is from 0 to 10 with higher scores indicating higher levels
of perceived stress.
b
The ISEL Total score can range from 0 to 120 (each subscale score ranges from 0 to
40) with higher scores indicating more support.
c
The ABS Positive and Negative Mood Composite scores can range from 0 to 80 (each
subscale score range is 0–20) with higher scores indicating higher levels of the speciﬁed
mood state.

Copyright © 2014 John Wiley & Sons, Ltd.

Levels of perceived stress were higher than reported of
healthy older adults [35] and post-treatment patients with
localized PC [36].
Less education (r = .29, p < .05) and a greater number
of medical comorbidities (r = .19, p < .10) were related to
higher levels of negative mood. Participants in the lowest
income group (≤$35,000) reported higher levels of negative mood than those in the highest income group
(≥$100,000; F[2, 73] = 3.03, p < .10; Tukey pairwise
comparisons, p < .05). Longer duration of ADT was related to higher levels of positive mood (r = .20, p < .10).
No other relations were signiﬁcant at the p < .10 level
(age, ethnicity, time since diagnosis, and time since treatment). Covariates that were related ( p < .10) to outcome
variables were retained in primary analyses.

Associations among perceived stress, social support,
and mood
Separate regression models were speciﬁed for positive and
negative mood. First, main effect models were speciﬁed to
evaluate the relationships between perceived stress and
mood outcomes. Covariates in the positive mood model
included months of ADT and negative mood; and the negative mood model included education, income (two
dummy coded variables), medical comorbidities, and positive mood. Both main effect models were signiﬁcant
(positive mood, F[3, 71] = 20.42, p < .001; negative
mood, F[6, 66] = 20.31, p < .001) and accounted for
46% and 65% of the variance in positive and negative
mood, respectively. Perceived stress was associated with
lower levels of positive ( β = .52, p < .001) and higher
levels of negative mood ( β = .68, p < .001).
Next, to determine whether social support moderated
these relations, positive and negative mood models were
speciﬁed in which covariates and the other mood scale
were entered in the ﬁrst step, perceived stress and social
support were entered as main effects in the second step,
and their interaction was entered in the third step. The positive mood model was signiﬁcant (F[5, 67] = 17.96,
p < .001), accounting for 57% of the variance in positive
mood scores (Table 2). The perceived stress and social
support interaction factor was signiﬁcant (β = .19,
p < .05; R2Δ = .03, FΔ[1, 67] = 5.12, p < .05); however,
the main effects of perceived stress (β = .37, p < .01)
and social support (β = .30, p < .01) continued to be signiﬁcant with the inclusion of the interaction term, suggesting a partial moderation effect. The overall negative mood
model was signiﬁcant (F[8, 62] = 15.35, p < .001) and
accounted for 66% of negative mood variance. The interaction factor was not associated with negative mood; education ( β = .19, p < .05) and perceived stress ( β = .70,
p < .001) were the only signiﬁcant correlates (Table 2).
Both positive and negative mood models indicated acceptable collinearity diagnostics (variance inﬂation factor [VIF]
Psycho-Oncology (2014)
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Table 2. Hierarchical regression models for positive and negative mood
Step

Factor

Positive mood
1
Months of androgen deprivation therapy
Negative mood
2
Perceived stress
Social support
3
Perceived stress × social support
Negative mood
1
Education
Medical comorbidities
Income (dummy 1)
Income (dummy 2)
Positive mood
2
Perceived stress
Social support
3
Perceived stress × social support

R2

R2Δ

FΔ

p

β

t

.35

.35

18.90

<.001

.54

.19

14.01

<.001

.57

.03

5.12

.03

.04
.22
.37
.30
.19

0.50
1.81
2.83
3.44
2.26

.62
.07
.01
.001
.03

.44

.44

10.14

<.001

.66

.24

21.04

<.001

.66

.001

.19
.03
.15
.04
.16
.70
.13
.04

2.23
0.34
1.58
0.36
1.49
6.37
1.41
0.49

.03
.74
.12
.72
.14
<.001
.16
.62

range = 1.17–2.69; tolerance range = .37–.92), indicating
multicollinearity was not a problem [37,38].
Post hoc analyses were conducted for positive mood to
determine the nature of the moderation. Overall, men with
higher levels of perceived stress reported lower levels of
positive mood; those who also indicated less social support reported the lowest positive mood scores, whereas
more social support was associated with higher positive
mood scores (Figure 1). Men with low levels of perceived
80

Positive Mood

70
60

High Social Support
(+1 SD)

50

Low Social Support
(-1 SD)

40
30
20
10
0
1.65
(-2 SD)

9.74
(-1 SD)

Low Stress

17.83

25.92
34.01
(+1 SD) (+2 SD)
High Stress

Perceived Stress

Figure 1. Social support is a partial moderator of the association of
perceived stress with positive mood. Moderated regression analyses
showed that social support partially buffered the effects of stress on
positive mood. Men with high stress reported lower levels of positive mood; those who also indicated less social support reported
the lowest positive mood scores, whereas more social support
was associated with higher positive mood scores. Men with low
levels of perceived stress reported higher levels of positive mood regardless of social support levels. Positive mood was measured using
the Derogatis Affect Balance scale [26]; perceived stress was measured using the Perceived Stress Scale [28]; and social support was
measured using the Interpersonal Support Evaluation List [29]
Copyright © 2014 John Wiley & Sons, Ltd.

.24

.62

p

stress reported higher levels of positive mood regardless
of social support levels.

Discussion
Managing advanced cancer and adverse effects related to
treatment can be taxing both physically and emotionally.
Factors related to optimal adjustment among men with
APC undergoing ADT are not well understood. We
sought to characterize the mood of this select patient population and to identify modiﬁable factors (i.e., perceived
stress and social support) that may increase risk for poor
mood outcomes. Men reported levels of positive and negative mood that were lower than published ﬁndings of localized PC patients and a comparison cohort of healthy
men [34] but an overall emotional experience that was
more positive than negative. Our hypothesis was partially
supported such that higher levels of perceived stress related to lower levels of positive mood, particularly if
men reported less social support. Perceived stress was also
positively correlated with negative mood. Contrary to expectations, this relation did not vary based on perceptions
of social support. One of the strengths of this study is that
positive and negative mood were analyzed separately and
controlled for in all analyses. Over longer periods of time,
positive and negative mood are believed to be relatively
independent [7,8], suggesting that positive mood may provide beneﬁt even in the midst of negative emotional experiences. Research has demonstrated that it is imperative to
account for simultaneous effects of positive and negative
mood when trying to understand related inﬂuences on
health and well-being [10], particularly among advanced
cancer patients [14]. Despite this, much of the literature
has failed to measure and/or account for the potential effects of both mood states [10]. Evaluating factors that relate to positive mood experiences, even in the midst of
Psycho-Oncology (2014)
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negative mood, may inform interventions to promote optimal adjustment and well-being.
Men reported more positive emotional experiences than
negative ones, although their overall mood was less positive than reported of a healthy age-matched sample [39].
Positive mood is believed to serve important functions in
the context of stressful situations such as providing respite
and opportunity to restore coping resources, increase
awareness and use of personal and interpersonal resources, promote creativity and ﬂexibility in coping and
problem-solving, and function as a buffer against deleterious physiological and psychological effects of stress and
negative emotional experiences [9,40]. Beneﬁts of positive mood are wide ranging and may increase engagement
in social network activities and successful coping strategies [10,41]. Research suggests that positive mood may
be more predictive of general health perceptions, expectations, and functional status than negative mood [42,43].
Sharpley and colleagues [43] reported that depression
among PC patients was primarily a result of decreased interest and pleasure, not increased sadness or depressed
mood. They hypothesized that anhedonic mood may prevent men from engaging in activities that facilitate coping
and stress management. Similarly, men with low positive
mood may be less likely to engage in social activities or
access social support resources [10].
In situations of heightened stress, such as advanced cancer, having adequate social support is well accepted as a
critical factor in helping individuals feel capable of managing stressors and maintaining a sense of control and
well-being. We found that men in this study appeared better able to maintain positive mood under stress when they
perceived higher levels of support. For those with lower
levels of support, stress appeared to undermine their ability to experience positive affect states. The perception that
support is available if needed contributes to an overall
sense of having sufﬁcient resources to cope effectively
and regulate emotional reactions [19]. A wealth of literature has supported the buffering effects of social support
and, consistent with our ﬁndings, has shown that although
support may provide beneﬁt under stressful conditions, effects may be limited during times of low stress [19].
Social support did not provide additional beneﬁt to men
who reported low levels of stress or modulate the effects
of stress on negative mood. It is unclear why relations differed between positive versus negative mood outcomes. It
may be that the number of side effects resulting from androgen deprivation (e.g., fatigue, hot ﬂashes, bodily feminization, and erectile dysfunction) may overpower support
beneﬁts. Stress was more strongly associated with negative mood than it was with positive mood, possibly indicating that this relation is less easily modiﬁed by support
resources. Costanzo et al. [44] reported that although cancer survivors had similar numbers and types of daily
stressors as a sociodemographic-matched comparison
Copyright © 2014 John Wiley & Sons, Ltd.

group, they experienced greater negative mood reactions
in response to stressors, while differences in positive
mood were not signiﬁcant. The differential impact of
stress on negative versus positive mood may be particularly true among older individuals living with cancer.
Older age is related to greater ability to regulate emotional
responses to stress, unless there are health problems or
functional impairments [45,46]. In the context of poor
health, stress may be more likely to manifest as negative
emotional responses among older adults and thus may require more resources as compared with positive mood
changes. Men in this study reported relatively low levels
of support compared with mixed cancer populations [24]
and may have needed more support or different kinds of
support to buffer the effects of stress on negative mood.
An important caveat of the stress-buffering hypothesis
is that social support will only mitigate the effects of stress
if the support needs elicited by the stressor match the support resources perceived to be available [19]. It may be
that men in this study were in need of different kinds of
support than what they perceived themselves as having.
As we did not measure perceptions of unmet support
needs and satisfaction, it is difﬁcult to determine what, if
any, other support resources would have helped to modulate the effects of stress on negative mood. All men were
part of a larger, group-based, psychosocial intervention
study, suggesting they may have been looking for additional or different kinds of support resources. Furthermore, only 16% of participants reported that it was
‘easy’ to ask for help or support, and only 19% felt they
could clearly express their needs to important people in
their lives (as evidenced by responses of ‘I can do this extremely well’), suggesting that men may have had difﬁculty accessing support in their personal lives even if it
was available.
The only other signiﬁcant correlate of negative mood,
aside from perceived stress, was educational attainment;
men with lower education levels reported more negative
mood. Thirty-seven percent of participants reported having a high school education or less. It is well accepted that
education ranks as a key determinant of health (among
other indicators of socioeconomic status such as employment or income) [47]. Education is separate from but
strongly associated with health literacy, which is an important mechanism that drives socioeconomic disparities
observed across health outcomes including mental health
[48,49]. This is particularly true among older adults and
those with complex health conditions [49]. Of note, social
support has been identiﬁed as a critical resource individuals use to compensate for health literacy problems [48].
Although not measured directly, participants with lower
education may have had more difﬁculty understanding
and/or managing their illness and thus may have been
more likely to experience negative mood, particularly if
support resources were perceived to be inadequate.
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This study has a number of limitations that should be
considered. The cross-sectional design precludes causal
inferences regarding directionality, and prospective evaluation of these relations is necessary. As these were secondary analyses, we were not powered to control for all
conceptually relevant covariates and therefore adopted a
data-driven approach to specify which covariates to include in our models with the potential to lead to model
over-ﬁt. Participants’ mood states may have been more
transient than the assessment of mood (self-report of past
7 days) implied, and a single time point did not allow
tracking of mood changes over time. We also did not have
data on whether participants were experiencing clinically
elevated depression and anxiety. Overall, levels of negative mood were relatively low, which may have affected
our ability to detect a moderating role of social support.
Future studies should explore the role of social support
among men living with APC who report clinically significant levels of negative mood. Furthermore, although we
argue the importance of maintaining positive mood levels,
we also acknowledge that heightened positive mood may
reﬂect maladaptive processes in some cases (e.g., denial
or emotional suppression). A balance of negative and positive emotions is likely the most appropriate coping style
and an indication that one is facing the reality of the situation and taking the disease and its treatment seriously
[10]. Further research is needed to clarify these relations.
One ﬁnal limitation of the study is its inability to distinguish whether the alterations and differential impact of social support on positive and negative mood result directly
from advanced prostate cancer itself or from ADT. It is
widely recognized that androgen replacement in
hypogonadal men has restorative effects on mood, energy
levels, vitality, and libido [50]. Distinguishing the differential impact of hypogonadism and APC itself on mood
could have implications for management of these patients.
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