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Abstract

Objective: Benefit finding (BF) has exhibited a salutary effect on psychological adjustment to

cancer. However, few studies have examined its relationship with physiology or have examined BF

in men with cancer. This study investigated whether BF is associated with hypothalamic‐pituitary‐

adrenal axis activity (ie, diurnal salivary cortisol) in men treated for prostate cancer. Positive affect

(PA) is proposed as a potential pathway linking BF to diurnal salivary cortisol.

Methods: A sample of 66 men treated for localized prostate cancer within the prior 2 years

completed questionnaires and collected salivary cortisol 3 times per day over 3 consecutive days.

Hierarchical linear modeling was used for estimating the effects of BF and PA on cortisol

responses as measured by diurnal slope and area under the curve (AUCg). Confidence intervals

for indirect effects were estimated using the Monte Carlo method for mediation testing.

Results: BF was significantly associated with diurnal cortisol slope, controlling for body mass

index and age (B = −.12, P = .03), such that greater BF was associated with steeper cortisol slope.

Analyses revealed that PA mediated the effect of BF on cortisol slope (Monte Carlo estimation

95% CI = −0.087, −0.001); negative affect did not mediate this relationship. BF was not signifi-

cantly associated with AUCg.

Conclusions: Deriving more benefit from one's experience with prostate cancer is associated

with a healthier diurnal cortisol rhythm. Through its potential to enhance PA, the relationship of

BF and physiological processes underscores the health relevant value of BF in prostate cancer

survivors.

KEYWORDS

benefit finding, diurnal cortisol, HPA axis, oncology, positive affect, prostate cancer
1 | INTRODUCTION

Cancer diagnosis and treatment can cause emotional distress and even

lead one to confront mortality and the inevitability of death.1 More-

over, prostate cancer is not a single acute event, but rather is an

unfolding process across the disease trajectory. After treatment, survi-

vors typically face a host of difficult circumstances including physical

side effects (eg, sexual dysfunction, incontinence, sleep disruption),

social role changes, and existential concerns that can persist indefi-

nitely.1 Behavioral and emotional responses to such situations may

be inextricably linked to physical health. In tandem with the difficulties

of cancer, many survivors also report benefit from their experiences

(eg, enhanced self‐perceptions, clarification of personal goals,
td. wileyonlinelib
improved family and social relations, and changed life priorities). In

fact, there is growing recognition that stressful experiences associated

with cancer might catalyze positive changes, such as benefit finding

(BF),2 meaning‐focused coping,3 or posttraumatic growth.4 Although

different terms are used across the research literature to describe such

change, we use benefit finding to indicate perceptions of positive life

changes following cancer.

BF exerts a positive impact on psychological adjustment to cancer

including better psychological well‐being5,6 and improved subjective

physical health.7,8 Finding benefit has potential to bolster positive

intrapersonal and interpersonal coping resources, such as positive

appraisals, emotion regulation skills, likelihood of goal attainment,

and stronger interpersonal relationships.3,5,9,10 Such resources likely
Psycho‐Oncology. 2018;27:1200–1205.rary.com/journal/pon
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modulate physiological stress responses, including hypothalamic‐pitui-

tary‐adrenal (HPA) axis regulation.10,11

Research on BF and HPA activity is limited, but there is some

evidence to indicate that BF is related to better cortisol functioning in

non‐cancer populations. For instance, BF is related to decreased 24‐hour

urinary‐free cortisol output inHIV‐positive persons12 and steeper diurnal

cortisol slope in maternal caregivers.13 The pattern of cortisol secretion

across the day can provide insight into HPA axis dysregulation. In partic-

ular, flatter slopes (or low diurnal variation) have been associated with

various disorders and poorer health.14 In a study examining cortisol reac-

tivity to a laboratory induced stressor, healthy women who reported

higher BF from a past stressful event exhibited faster cortisol resolution

from consecutive laboratory stress tasks.11 BF has also been examined

in the context of cancer, though primarily breast cancer. Studies in

women with breast cancer have shown that greater BF is correlated with

lower serum cortisol,15 steeper diurnal cortisol slope,16 and increased

lymphocyte proliferation.17 In fact, observations from cancer patients

have exclusively been from women with breast cancer. Further, only

one of these16 examined diurnal cortisol patterns.

The psychological pathway by which BF affects physical health

remains largely theoretical, although empirical evidence is building.

Bower10 proposed that BF exerts its influence on physical health either

directly, or indirectly, through positive affect (PA). Similarly, Folkman's

model of meaning‐focused coping3 proposed that BF represents 1

type of meaning‐based coping that contributes to the generation of

PA. Consistent with these theoretical perspectives, perceiving benefits

from cancer increases overall PA.6-8 Moreover, PA exerts beneficial

effects on neuroendocrine functioning18 suggesting a plausible path-

way by which BF relates to HPA activity.

In addition to increasing PA, there's potential that BF reduces neg-

ative affect (NA); however, meta‐analytic reviews evidence that BF is

less consistently associated with NA and is found to have lower effect

sizes than PA.7,8 Given that PA and NA represent 2 distinct (though

related) dimensions of affect each with adaptive significance in dealing

with cancer stress19 and that NA has been demonstrated to

dysregulate cortisol among cancer patients,20,21 we tested NA as an

alternative pathway through which BF may be related to diurnal

cortisol.

The goal of this study is to examine potential biological benefits of

BF, with particular focus on cortisol slope and daily cortisol output, in

prostate cancer survivors. We speculated that survivors who reported

higher levels of BF would show a steeper decline in diurnal cortisol

across the day and lower daily output, than those reporting lower

levels of BF (Hypothesis 1). Second, we tested a model that specifies

PA as a mediator of BF's relationship with cortisol (Hypothesis 2). An

alternative pathway, NA, was also tested as a possible mediator of BF's

relationship with cortisol.
2 | METHODS

2.1 | Participants and procedures

Men who completed radical prostatectomy or radiation therapy for

localized prostate cancer within the prior 2 years were recruited to
take part in a study on “health‐related quality of life after prostate can-

cer.” Men were excluded for the presence of medical comorbidities

(eg, active infection, autoimmune disorder) or medications/substances

(eg, steroids, cigarette use, excessive alcohol) that could confound cor-

tisol assessment. Sixty‐six English‐speaking men were recruited over

24 months via physician (n = 4), community outreach (n = 12), adver-

tisement (n = 3), and an institutional tumor registry database (n = 47).

After providing written informed consent, participants completed

questionnaires and were trained on saliva collection procedures in per-

son. Height and weight were measured onsite. Participants provided

saliva samples 3 times per day over 3 consecutive days. Men received

$50 compensation for their participation in the larger study. All proce-

dures were approved by the authors' Institutional Review Board (Uni-

versity of California, Los Angeles IRB# 11‐002552).

Participants (M age = 66 years, SD = 9.04; range 45–87 years)

were predominantly White (85%), married (77%), and well‐educated

(59% with 4‐year college degree or more). The majority underwent

radical prostatectomy (71%), 32% received radiation, had a mean

Gleason score of 6.0 (SD = 1.45), and 78% of the sample received their

diagnosis within 3 years of study entry.

2.2 | Measures

2.2.1 | Benefit finding

The 17‐item Benefit Finding Scale (BFS)2 was used to measure the

degree to which patients found benefit from their experience of pros-

tate cancer. Each of the 17 items begins with the stem “Having had

prostate cancer ..,” and participants are asked to rate the degree to

which they have found benefit within various life domains, such as

stronger interpersonal relationships, more developed sense of purpose

in life, and better acceptance of hardship. The response scale ranged

from Not at all (1) to Extremely (5). An average score was computed

across items in which higher scores indicate greater BF. The BFS is

widely used in cancer populations and has demonstrated sound psy-

chometric properties, including convergent and discriminant validity

and test‐retest reliability.2 The internal consistency of the BFS is .95

in the current sample.

2.2.2 | Positive affect and negative affect

The Positive and Negative Affect Schedule (PANAS)22 was used to

assess PA and NA in this study. The PANAS includes items measuring

both negative (eg, afraid, hostile, nervous) and positive (eg, happy, joy-

ful, delighted) affective states using a list of 20 adjectives. Each scale

consists of 10 items. Respondents are asked to recall their experience

during the past few weeks and rate the degree to which they felt each

emotion, from Very slightly or Not at all (1) to Extremely (5). Mean

scores across all PA and NA items were calculated for each participant.

The PANAS has demonstrated psychometric properties including high

internal consistency, construct validity, and test‐retest reliability.22 In

this study, internal consistency coefficients were .87 and .89 for PA

and NA, respectively.

Diurnal cortisol was assessed from saliva collected at home using

Salivette collection tubes (Sarstedt, Inc.). Participants collected saliva

upon awakening (morning), 8 hours post‐awakening (afternoon), and

at bedtime (evening) for 3 consecutive days. They were instructed

http://topics.sciencedirect.com/topics/page/Endocrine_system
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not to eat, drink, or brush their teeth for at least 20 minutes before

sampling. Each day, participants self‐reported compliance with collec-

tion instructions via telephone or text. Average sample collection times

were as follows: waking: 6:17 am (SD = 1:01); 8 hours post‐waking:

2:42 pm (SD = 1:40); bedtime: 11:34 pm (SD = 1:45). Participants

refrigerated samples until returning them via express mail. Salivettes

were stored in a −20°C freezer until analyzed. Concentrations of sali-

vary free cortisol were measured in duplicate using a commercially

available chemiluminescence‐immunoassay at the TUD Biopsychology

Laboratory in Dresden, Germany. Assay sensitivity was measured to be

0.015 μg/dL. The lower detection limit is 0.41 nmol/L, and inter‐assay

and intra‐assay coefficients of variance are <10%.
FIGURE 1 Diurnal cortisol patterns at high (1 SD above the mean) and
low (1 SD below the mean) levels of benefit finding
2.3 | Statistical analysis

Relationships of relevant demographic, biobehavioral, and disease‐spe-

cific variables with cortisol were examined to identify possible covari-

ates.14 Only age and body mass index (BMI) were related to cortisol

and so were included as covariates in all the analyses.

Two cortisol indices were used in this study: diurnal slope and area

under the curve with respect to ground (AUCg). For diurnal slope, hierar-

chical linearmodeling (HLM)was used to estimate the slope of the diurnal

change in cortisol levels and examine the relationship between BF and

cortisol slope and the mediation of PA and NA. HLM provides analysis

of change over time on an individual basis (ie, cortisol levels across the

day). Data were analyzed using HLM 7.0 statistical software program,

SSI Inc. Cortisol data were log‐transformed to control for skewness. Cor-

tisol observation timeswere entered as Level 1 variable in the analyses, so

the intercept provided an estimate of waking cortisol level. Greater slope

values reflectmore rapid declines in cortisol levels,whereas smaller values

reflect flatter declines. Cortisol intercept and slope and all the predictors

(Level 2 variables) were allowed to vary randomly. Regression coefficients

were estimated using restricted maximum‐likelihood estimation.

For mediation, the association between BF (predictor) and PA/NA

(mediators) was estimated by multiple regression models, controlling for

covariates. Then, a 2‐step approach usingHLMwas adopted in this study.

PA and NA were examined in separate models. This approach helps

understand the independent function of PA (or NA). First, we estimated

BF's effect on cortisol slope (direct path). Second, PA (orNA)was included
TABLE 1 Multilevel models of diurnal cortisol

Model 1 Direct Path

Estimate (SE)

Awakening cortisol (intercept) 1.701 (0.096)

Age −0.004 (0.012)

BMI −0.017 (0.022)

Benefit finding 0.215 (0.117)

Positive affect

Diurnal cortisol slope −0.545 (0.045)

Age 0.006 (0.006)

BMI 0.015 (0.010)

Benefit finding −0.123 (0.056)

Positive affect

Abbreviation: BMI, body mass index.
simultaneously with BF as predictors of cortisol slope (indirect path). For

multilevel model mediation, confidence intervals (CI) for indirect effects

were estimated using theMonteCarlomethodwith 20000 repetitions.23

All level 2 predictors were mean centered.

Linear regressions were conducted to examine direct effects of BF

and tests of mediation in models predicting cortisol daily output

(AUCg).
3 | RESULTS

3.1 | Descriptive and correlation analyses

Primary study variables (ie, BF, PA, and NA) were not correlated with

age or BMI, except for the significant negative correlation between

NA and age (r = −.28, P = .02). PA and NA were moderately negatively

correlated (r = −.40, P < .001). Neither PA (r = .22, P = .07) nor NA

(r = −.17, P = .25) were significantly correlated with BF.
3.2 | Mediation model: Cortisol slope

Controlling for age and BMI, BF significantly predicted steeper cortisol

slope (b = −.12, SE = .06, t = −2.22, P = .03; Table 1, Model 1). Diurnal

cortisol patterns at relatively high (+1 SD) and low (−1 SD) levels of BF

are depicted in Figure 1.
Model 2 Indirect Path

P Estimate (SE) P

<.001 1.701 (0.089) <.001

.737 −0.011 (0.012) .367

.437 −0.012 (0.020) .542

.073 0.100 (0.114) .384

0.098 (0.143) .497

<.001 −0.545 (0.044) <0.001

.282 0.013 (0.006) .036

.136 0.014 (0.010) .149

.029 −0.059 (0.056) .289

−0.177 (0.070) .012
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Regression and HLM analyses were used to test whether the asso-

ciation between BF and diurnal cortisol slopes could be explained by

an indirect effect through PA. Multiple regression analysis controlling

for covariates showed that BF significantly predicted PA levels

(B = .20, SE = .09, P = .03). We next tested the indirect effect of BF

via PA on cortisol slope. To evaluate this, we simultaneously entered

BF and PA into the specified HLM model to predict cortisol slope. As

shown in Model 2 of Table 1 (Indirect Path), PA was a significant pre-

dictor of steeper cortisol slope (B = −.18, SE = .07, p = .012), whereas

BF was not significant. The effect of BF reduced considerably after

entering PA. The effect of BF on cortisol slope is fully mediated by

PA—that is, the pathway by which BF influences cortisol slope is

through its potential influence on PA. PA was associated with a

steeper cortisol slope, indicating that those individuals who had higher

levels of PA experienced a greater cortisol decline throughout the day.

Monte Carlo estimation analyses showed the indirect effect of BF on

cortisol slope via PA was significant (95% CI [−0.087, −0.001]).

In the alternative model, PA was replaced by NA. BF did not signif-

icantly predict NA (B = −.15, SE = .09, P = .09). In the HLM model, NA

was not significantly associated with cortisol slope (b = .13, SE = .07,

P = .07). Because the NA model did not fit the requirements for medi-

ation, we did not test the indirect effect.
3.3 | Total cortisol output

AUCg was neither related to BF nor PA in the regression models.

Therefore, the indirect effect was not tested.
4 | DISCUSSION

Our results indicate that survivors who derive more benefit from their

experience of prostate cancer demonstrate steeper diurnal cortisol

slope across the day. Consistent with our hypotheses, the results

showed PA, and not NA, mediated the association between BF and

diurnal cortisol slope. PA is a likely psychological pathway by which

BF might serve to regulate HPA activity.

Cortisol levels, influenced by HPA activity, generally peak in the

morning and then decrease over the course of the day.24 Alterations

in this diurnal pattern have been linked to physiological and functional

outcomes including increased inflammation, disease‐related functional

disability, tumor progression, and cancer survival.25-27 Our results

imply that BF has a role in physical health, in addition to psychological

wellbeing.

The findings suggest that finding benefit from cancer may be an

adaptive effort in adjustment to cancer. However, its exact role in

the adaptation process has been debated. BF has been characterized

as both a system of appraisal and as a strategy for coping. As a process

of favorable cognitive appraisal, BF is thought to enhance notions of

the self and overall coping efficacy, which protects people from the

detrimental effects of cancer stress.28 As a process of coping,29 BF

might serve to facilitate meaning‐making and positive construal of

from difficult occurrences.5 When successful, such coping efforts

might contribute to positive transformation4 and psychological

thriving.11
To the degree that adaptive coping is supported, BF will facilitate

PA.3,10 This pathway can be further elaborated by the connection

between BF and positive appraisal, coping resources, sense of mastery,

and interpersonal resources.2,7 It might be that BF, and associated PA,

is associated with health via increasing personal resources in coping,

interpersonal support, and self‐efficacy.30 Such enhancement in per-

sonal resources promotes psychological preparedness for future

stressors or “enhanced allostasis” whereby BF promotes physical reac-

tivity, recovery, and habituation.10 For example, a person who

strengthens social support and affirms personal goals during cancer

may be less vulnerable to body image concerns following treatment,

resulting in more regulated HPA axis activity across time.

Support for the PA pathway supports Folkman's model of mean-

ing‐focused coping.3 To the extent that BF is a process of meaning‐

focused coping, the generation of positive emotions regulates stress

by enhancing coping resources and potentially providing motivation

for future coping efforts. This is especially relevant for stressors with

no imminent resolution.

Notably, effects were found only for cortisol slope but not daily

cortisol production. These indices capture independent, though

related, components of HPA axis function31 (correlation in our study

was r = .33, P < .05). Higher daily cortisol volume, reflecting cumulative

hormone burden, tends to be linked to recent and ongoing stress;

while diurnal pattern tends to better reflect the HPA capacity to

respond to stress and so is associated with perception of challenge

and controllability of the event.14,24,32 This interpretation would be

consistent with the view that BF reflects a process of coping, or

response, to cancer‐related stressors. It is possible that the participants

in this study did not perceive consistently intense threat, but rather

were engaged in a process of response to unresolved cancer‐related

sequelae, such as relationship changes, goal adjustment, and sexual

and urinary symptoms. Men with higher BF might perceive stressors

as controllable challenges.

As shown in Figure 1, with high BF morning output is higher (com-

pared with low BF), evening secretion is similar. The boost hypothe-

sis33 suggests that cortisol morning rise implies an active coping

effort, in which the body is mobilizing its resources to confront the

anticipated challenges. Furthermore, cortisol morning peak is positively

associated with greater social support and more coping activities and

negatively associated with fatigue, exhaustion, and hopelessness.34,35

Taken together, this supports the notion that BF is associated with

perceiving stress as a challenge and bolstering personal coping

resources.

Understanding BF may be particularly useful in the context of cop-

ing with the consequences of prostate cancer treatment. Treatment

side effects typically include declines in sexual and urinary function,

social role changes, and existential concerns,1 with more rapid recov-

ery of function in the 12 to 24 months following treatment. The limited

research on BF in men with prostate cancer36,37 suggests that BF is

associated with greater use of active coping and social support seek-

ing. BF in the initial recovery period following treatment might work

to facilitate adaptive coping and reduce physiological stress.

It is worth noting that age became a significant predictor of corti-

sol slope when PA was added to the model (see Table 1). It may be a

case of so‐called “inconsistent mediation”,38 in which the total effect
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of age on cortisol slope was not significant because the relationships of

age to PA and PA to cortisol are in opposite directions. This would

imply that older men have flatter slopes, controlling for the effect

of PA.
4.1 | Study limitations

These results should be considered in light of several limitations. First,

given the cross‐sectional nature of the study, the results show associ-

ations among BF, PA, and cortisol slope rather than causal links. Our

study calls upon theory to conceptualize PA as the mediator of BF's

relationship to physiology.3 However, alternate relationships are also

possible. We tested BF as a mediator of PA's effect on cortisol slope

as an alternative hypothesis, and the results did not support BF as a

mediator. Future research should extend the results by using a pro-

spective design to better distinguish the time course of these

relationships.

Second, the current sample was composed of a homogenous sam-

ple of men. It is critical to replicate findings in more diverse samples.

Moreover, while our study focuses on prostate cancer survivors,

the generalizability to other types of cancer and survivor groups

(eg, women, young adults) merits exploration. Future studies should

also consider other potential mediators that might be associated with

the effect of BF on health, coping resources,39 self‐efficacy, and inter-

personal resources.30 Also, the possibility of response bias and recall

accuracy associated of self‐report measures should be considered.

Finally, this study relied on a relatively small sample; however, power

analyses suggest adequate power would be achieved with the addition

of 2 participants. Future studies will need to replicate findings in larger

samples.
4.2 | Clinical implications

Our findings extend previous studies in women with breast cancer15,16

by examining in BF in a sample of men with prostate cancer and

pointing to PA as a potential mechanism of BF. Given the potential

for physical benefit of BF, our study has implications for the develop-

ment of interventions designed to enhance the adjustment in cancer

survivors, especially men with prostate cancer. Beyond targeting

reduction of distress, interventions that facilitate BF and focus on

enhancement of PA have the potential to benefit physical health. This

will require assessment and recognition of the potential for BF and the

ability to facilitate the growth appropriately across the survivorship

trajectory.

Several clinical interventions have demonstrated enhanced BF in

cancer survivors, including cognitive‐behavioral stress management2

and mindfulness‐based cancer recovery.40 Moreover, interventions

that encourage cancer survivors to disclose their feelings and stories

can help them engage in a meaning‐making process in which they

explore the personal impact of cancer, and reappraise their lives in a

way that leads to the discovery of positive outcomes. Clinical

approaches that allow patients to identify "benefits found" (versus

direct imperatives to find benefit) will likely prove most efficacious.

That is, growth is originated from within the person.4 Existential or cli-

ent‐centered approaches that value self‐exploration, intrinsic
motivation, and activation of positive emotion may prove useful in

facilitating the recognition of growth.
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