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Abstract

Objective: Men diagnosed with localized prostate cancer (lPCa) are confronted with

the decision for a treatment strategy, potentially experiencing treatment side ef-

fects and psychological distress. The Common Sense Model proposes that coping

with such challenges is related to illness representations: Beliefs regarding conse-

quences, coherence, timeline, and controllability of the illness. We analyzed the

interplay of illness representations, coping and anxiety over an 18‐month period

among men with lPCa undergoing different treatment options (Active Surveillance,

curative treatment).

Methods: In this longitudinal study, 183 men (age M = 66.83) answered a ques-

tionnaire before starting treatment, and 6, 12, and 18 months later. We analyzed

time trajectories with growth curve modeling and conducted mediation analyses to

evaluate the influence of coping on the association of illness representations and

anxiety. Using a novel methodological approach, we compared a classic parallel

mediation model with a level‐contrast approach for the correlated mediators

problem‐ and emotion‐focused coping.

Results: Independent of treatment (b = 1.31, p = 0.200) men reported an elevated

level of anxiety after diagnosis which declined considerably within the following 6

months (b = −1.87, p = 0.009). The perceived seriousness of consequences was

significantly associated with greater anxiety, at baseline (β = 0.471) and over time

(all β ≥ 0.204). This association was mediated by coping: Using more emotion‐than

problem‐focused coping was associated with higher anxiety.

Conclusions: Receiving a lPCa diagnosis is associated with a phase of increased

anxiety. In order to reduce anxiety, information provision should be accompanied by

developing concrete action plans to enable problem‐focused coping strategies.
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1 | BACKGROUND

Prostate cancer is the second most common cancer among men, ac-

counting for 13.5% of all cancer diagnoses worldwide.1 Over the past

decades, this number has continuously increased, as a result of an aging

population and amplified early detection using prostate‐specific anti-

gen (PSA) testing. PSA testing has led to the diagnosis of more early‐
stage, localized prostate cancer (lPCa). lPCa is characterized by a

good prognosis with more than95 out of every100 mensurviving more

than 10 years.2 The European Association of Urology Guideline3 rec-

ommends three treatment strategies for patients with lPCa, including

two curative therapies, Radical Prostatectomy (RP) and Radiotherapy

(RT), and one observational strategy, Active Surveillance (AS). AS is a

treatment option in which definite therapy is only conducted following

defined disease progression, which occurs in about one in three pa-

tients. The question of the best treatment strategy has been the sub-

ject of much controversy in recent years.4 Because RP, RT, and AS do

not differ in mortality,5,6 interest has increasingly shifted to different

aspects of health related quality of life. While after curative treatments

physical side effects, such as erectile dysfunction, urinary incontinence,

and bowel problems, are frequently observed,7,8 psychological side

effects may be more common under AS due to uncertainty regarding

possible disease progression.

Receiving a cancer diagnosis is accompanied by anxiety9‐11 and

psychological consequences can persist for years.12,13 The ProtecT

study,14 a RCT with about 1500 men, as well as the PRIAS study,15

found no significant long‐term differences in anxiety levels between

men under AS and men after curative treatments, whereas in other

studies curative treatment was associated with poorer psychological

trajectories.16 Most studies report that anxiety decreases over time,

consistent with an initial elevation effect.17 Nevertheless, ProtecT and

PRIAS showed that 15.2% and 13% of men reported clinically relevant

anxiety levels up to 6 and 7 years post‐diagnosis, respectively.

However, why do some cancer patients have clinically relevant

anxiety levels years after diagnosis, while others report elevated

anxiety only around the time of diagnosis? The Common Sense Model

of Self‐Regulation (CSM) by Leventhal et al.18 offers an explanation

for the variation in patients' perception of and response to illnesses.

It proposes that individuals develop cognitive representations of

their disease, divided into six dimensions: identity (symptoms), cause,

timeline (duration & chronicity), consequences, personal control, and

treatment control.

Several meta‐analyses and systematic reviews elucidate

the relationship of illness representations and psychological out-

comes.19‐22 The more consequences patients assume, the higher their

anxiety levels are,21 the more distress they report, and the lower

their well‐being is.19 By contrast, assuming a greater sense of control

over the illness, is accompanied by less anxiety,21 less distress and

better well‐being.19

Illness representations motivate self‐regulation processes to cope

with the threat of an illness.18 Whereas the CSM does not distinguish

between specific coping strategies, the Transactional Model of Stress

and Coping by Lazarus et al.23 differentiates problem‐ and emotion‐
focused coping. Problem‐focused coping strategies center on chang-

ing the stressful situation itself, while emotion‐focused strategies

focus on regulating the negative emotional state accompanying the

situation. So far, research19 has confirmed that a higher sense of

control over the illness is associated with more problem‐focused

coping, while assuming greater consequences is associated with both

emotion‐ and problem‐focused coping. Furthermore, emotion‐
focused coping is associated with elevated distress levels whereas

problem‐focused coping is associated with lowered distress levels.

To our knowledge, no longitudinal study to date has examined

the relationships between illness representations, coping strategies,

and anxiety in men with lPCa. The little PCa‐specific evidence24,25 on

the CSM is in line with the described above meta‐analyses.

This article has two aims: First, we examine anxiety levels of men

with lPCa under different treatment strategies. Applying the frame-

work of the CSM we explore how illness representations, coping

strategies, and anxiety associate and develop over time. In particular,

we hypothesize that (1) anxiety is elevated at baseline and declines

over time, that (2) the illness representation consequences is positively

associated with anxiety, whereas personal control is negatively asso-

ciated with anxiety, and that (3) the association of illness represen-

tations and anxiety is mediated by coping. The second aim is to

introduce a new methodological approach: In addition to classic par-

allel mediation models in which each mediator represents one coping

strategy (Model 1a, 1b, 1c), we explore with a level‐contrast approach

whether the mean level and predominance of one coping strategy over

the other has an influence on anxiety (Models 2a, 2b, 2c) (Figure 1).

2 | MATERIALS AND METHODS

2.1 | Design and participants

We adopted a longitudinal design including patients across 33 cen-

ters from October 2015 to June 2017.41 At four measurement points

(T0 = baseline; T1 = 6 months; T2 = 12 months; T3 = 18 months)

participants filled out paper & pencil questionnaires. Clinical infor-

mation was obtained through physicians at baseline. Inclusion criteria

follow the German Association of Urology26: 0–12 months after

diagnosis, age <80 years, diagnosis of low/early intermediate risk

(tumor category: ≤T2a; PSA value: ≤10 ng/ml; Gleason Score ≤ 7a).

228 - OTTO ET AL.
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The first questionnaire had to be answered before treatment initia-

tion. All patients provided written informed consent. The local ethical

review board at the Charité ‐ Universitätsmedizin Berlin approved

the study (number: EA1/003/14).

2.2 | Measures

Illness representations were measured using the Brief Illness

Perception Questionnaire (B‐IPQ) with PCa specific adaptations.27

Since men with lPCa usually do not experience symptoms until

treatment, the dimension identity was omitted. We further excluded

the emotional illness representations dimensions concern and emotion

to avoid an overlap with the outcome anxiety. Results regarding

causes are not reported as they are outside the scope of this paper.

Each illness representation was assessed by one item, for example,

consequences: “How much does prostate cancer affect your life?”. The

B‐IPQ has shown good psychometric properties in previous studies.21

Coping was assessed via the Brief COPE.28,29 Previous meta‐
analyses19,30 on the CSM as well as our own preliminary study31

guided us in the selection of coping strategies: distraction coping,

active coping, and planning, assessed with two items each. The coping

dimensions were significantly correlated at all measurement points

(all r ≥ 0.36). A Principal Component Analysis revealed two factors

which we used in further analyses, (a) problem‐focused coping based

on active coping and planning, and (b) emotion‐focused coping based

on distraction (Supplement 1). Internal consistencies for baseline and

change scores at follow‐ups was acceptable to good (emotion‐
focused: baseline = 0.86, T1 α = 0.71, T2 α = 0.73, problem‐focused:

baseline α = 0.83, T1 α = 0.79, T2 α = 0.81).

The Memorial Anxiety Scale for Prostate Cancer (MAX‐PC),32

including 18 items, was used to assess prostate cancer specific anx-

iety. A cumulative anxiety score can be calculated (with a cut‐off for

clinically relevant anxiety ≥27 points) (Supplement 5).33 Internal

consistency at baseline was good (α = 0.94), as well as for change

scores at follow‐ups (T1 α = 0.83, T2 α = 0.80, T3 α = 0.77).

F I GUR E 1 Hypothesized mediation models (a, b, and c’ = standardized regression coefficients): indirect effect = a*b; direct effect = c’;
total effect c = sum of indirect and direct effect = a*b + c’. Models 1a and 2a include baseline scores. Models 1b and 2b include change scores

from baseline to 6 months and models 1c and 2c include change scores from 6 to 12 months. Models differ in their mediators: model 1 includes
both coping strategies, each as one mediator (problem‐ & emotion‐focused), and model 2 includes one overall coping level mediator and one
mediator representing a level‐contrast of problem‐minus emotion‐focused coping

OTTO ET AL. - 229
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2.3 | Data analysis

Differences in sociodemographic characteristics between treatment

groups were tested with t‐tests for continuous variables or χ2 tests

for categorical data. To analyze the relationship between illness

representations as predictor variables and anxiety as outcome vari-

ables, we conducted regression analyses.

A detailed description of the statistical methods to assess change

over time and mediation models is provided in Supplement 2. Due to

nonlinear changes over time, we added a dummy coded variable

which modeled the initial elevation to the linear time slope.17 The

resulting growth curve model with two time variables (initial eleva-

tion and linear slope) assessed change over time in anxiety, illness

representations, and coping. Since 37 men changed treatments over

the course of the study, treatment was included as a time varying

covariate. With an interaction term, treatment by time, we examined

the difference in trajectories between treatment groups. Growth

curve modeling was conducted with restricted maximum likelihood

estimation using IBM SPSS Statistics, Version 27 (IBM Corporation,

2020).

We compared two mediation models each at baseline (Model 1a

and 2a) and four subsequent change scores (Model 1b and 2b: 6

months minus baseline; Model 1c and 2c: 12 minus 6 months). To test

Mediation Model 1a, 1b, and 1c, we conducted classic parallel

mediation analyses (problem‐ and emotion‐focused coping). As

problem‐ and emotion‐focused coping were highly correlated

(r = 0.44 at baseline, T1 r = 0.57, T2 r = 0.67), we adapted a novel

level‐contrast approach as suggested by Iida et al.34: In Mediation

Model 2a, 2b, and 2c, we included the overall coping level (i.e., the

mean of all coping variables) and the contrast (i.e., the difference of

problem‐focused minus emotion‐focused coping). For all models we

followed recommendations by Hayes.35

3 | RESULTS

Of 229 invited men, 183 met the inclusion criteria and agreed to

participate in the study. Over time, 9.29% of the participants dropped

out (study flowchart in Supplement 3). In terms of sociodemographic

and clinical parameters, men under curative treatments differed from

men under AS only with regard to Gleason Score (indicating tumor

aggressiveness); a higher Gleason Score was associated with curative

treatments (Table 1).

Participants reported a moderate level of anxiety at baseline

(M = 16.30; Table 1). In line with Hypothesis 1, participants showed

higher anxiety at baseline and lower levels of anxiety in subsequent

measurement points. Men under AS showed initially elevated anxiety

at baseline and then significantly lower anxiety at 6 months

(b = 15.82 and b = −1.87, p < 0.05) and maintained the same lower

level from 6 to 18 months (b = 0.162, ns). Men with curative treat-

ments did not significantly differ from men under AS at baseline

(b = 1.31, ns) and showed an additional decrease from 6 to 18 months

(b = −1.25, p < 0.05; Figure 2, Supplements 4 and 5).

Men with curative treatments reported significantly more

emotion‐focused coping as well as problem‐focused coping at base-

line than men under AS (b = 0.482 and b = 0.325, p < 0.01). Over

time, coping did not significantly change and treatment did not

interact with coping strategies (Supplement 4).

Regarding illness representations, men with curative treat-

ments expected a significantly shorter duration of their illness

(timeline) (b = −2.27, p < 0.01) and expected more consequences

(b = 0.606, p < 0.05) at baseline than men under AS. With

respect to treatment control, personal control and coherence no

significant differences between treatment groups occurred.

Illness representations did not change significantly over time and

no interaction effects of treatment*time were found

(Supplement 4).

A series of regression analyses revealed that consequences was

significantly associated with anxiety at baseline and at follow‐ups

with change scores (from β = 0.204 to β = 0.471, see c paths in

Table 2). The other illness representations were not consistently

associated with anxiety (Supplement 6). Therefore, in the following

mediation analyses we focused on the link between consequences and

anxiety. We can partly confirm hypothesis 2 for consequences, but not

for personal control.

Parallel mediation models (1a, 1b, 1c, Figure 1) with consequences

as predictor, problem‐focused and emotion‐focused coping as par-

allel mediators, and anxiety as outcome were calculated (Table 2).

Mediation Model 1a revealed that the association of consequences

and anxiety was mediated by emotion‐as well as problem‐focused

coping. Mediation Models 1b (change scores: 6 months minus base-

line) and 1c (12 minus 6 months) showed that the associations of

change in consequences and change in anxiety were not mediated by

change in coping.

3.1 | A novel methodological approach to the
consequences–anxiety association

Because the two coping strategies were significantly correlated at

all measurement points (all r ≥ 0.44), we reevaluated the mediation

models using a novel methodological approach (Models 2a, 2b, 2c)

(Table 2). Instead of including both coping strategies individually,

we included the overall coping level as Mediator 1 and a level‐
contrast of problem‐minus emotion‐focused coping as Mediator 2.

At baseline, the association of consequences and anxiety was

mediated by both mediators, showing that overall coping level was

associated with higher anxiety while the contrast between

problem‐focused and emotion‐focused coping was associated with

lower levels of anxiety. In Model 2b (6 months minus baseline), the

association between consequences and anxiety was not mediated by

either coping mediator. In Model 2c (12 minus 6 months), the as-

sociation of consequences and anxiety was mediated by the overall

coping level but not the contrast between problem‐ and emotion‐
focused coping. The comparison of Model 1a and 2a indicates

that the contrast between problem‐ and emotion‐focused coping

230 - OTTO ET AL.
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matters: Men reported higher anxiety levels when they coped more

emotion‐than problem‐focused compared to men with a balanced

use of both coping strategies or a predominant use of problem‐
focused coping. Thus, the findings partly support Hypothesis 3

that coping mediates the association of illness representations and

anxiety.

4 | DISCUSSION

Across all treatment groups men experienced a phase of elevated

anxiety immediately after diagnosis, which considerably declined in

the following six months. The initial higher anxiety levels were still

within a subclinical range for most men. This is consistent with

TAB L E 1 Sociodemographic data at baseline

Range Total N = 183 AS n = 100 Curative treatment n = 83

Age Mean (SD) 65.8 (7.4) 66.7 (7.0) 64.8 (7.7)

Family status n (%)

Living with partner 159 (87.4) 89 (88.9) 70 (86.7)

Occupation n (%)

Retired 120 (65.9) 70 (70.7) 50 (60.3)

Working 58 (31.9) 28 (28.3) 30 (36.1)

Unemployed 4 (2.2) 1 (1.0) 3 (3.6)

School education n (%)

Low 84 (46.7) 43 (43.4) 41 (50.6)

Clinical parameters

PSA‐value at baseline Mean (SD) 5.9 (2.6) 5.9 (2.3) 5.8 (3.0)

Tumor stadium at baseline n (%)

T1a–T1c 170 (93.4) 93 (93.9) 77 (92.8)

T2a 12 (6.6) 6 (6.1) 6 (7.2)

Gleason score n (%)

≤6 138 (75.8) 91 (91.9) 47 (56.6)

7a (3 + 4) 44 (24.2) 8 (8.1) 36 (43.4)

Charleston Comorbidity Index n (%)

0 138 (78.4) 78 (81.3) 60 (75.0)

≥1 38 (21.6) 18 (18.7.) 20 (25.0)

Time since diagnosis in weeks Mean (SD) 9.4 (9.1) 9.0 (8.9) 9.9 (9.4)

Central study variables

Illness representations Mean (SD)

Timeline 0–10 6.4 (3.2) 7.7 (2.6) 4.8 (3.0)

Consequences 0–10 3.3 (2.7) 3.0 (2.7) 3.7 (2.6)

Personal control 0–10 4.0 (2.9) 4.1 (3.0) 3.9 (2.9)

Treatment control 0–10 7.8 (1.9) 7.9 (1.9) 7.8 (2.0)

Coherence 0–10 7.4 (2.2) 7.3 (2.1) 7.5 (2.3)

Coping Mean (SD)

Emotion‐focused 1–4 2.1 (0.9) 1.8 (0.8) 2.3 (1.0)

Problem‐focused 1–4 2.4 (0.9) 2.2 (0.8) 2.5 (0.9)

Anxiety Mean (SD) 0–54 16.3 (11.2) 15.7 (10.2) 17.0 (12.3)

Clinically relevant anxiety n (%) 29 (16.8) 14 (15.1) 15 (18.8)

Abbreviations: AS, active surveillance; M, mean; PSA, prostate specific antigen; SD, Standard deviation.

OTTO ET AL. - 231
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previous research demonstrating that men with PCa have lower

anxiety levels than individuals with other cancer diagnoses.36 One

reason may be the on‐average good prognosis for lPCa. Another

reason could be that traditional concepts of masculinity may hinder

emotional expression.37 Therefore, even relatively low levels of

anxiety deserve attention. Furthermore, we found that one in ten

men, independent of the chosen treatment strategy, reported clini-

cally relevant anxiety levels, a finding which is supported by other

longitudinal studies.14,15

Illness representations in men were found to be stable, whereas,

according to the CSM, they are likely to change over the life span.38

Possibly the time span in our study was too short to show any

changes as such processes may take more time. In addition, PCa di-

agnoses affect men who may already have relatively stable assump-

tions about their disease, because they often witness PCa illnesses in

their social group. Considering the intraindividual changes, perceiving

an increase of consequences was associated with an increase in

anxiety. This is in line with other studies showing that changes in

illness representations can be determinants for changes in psycho-

logical and behavioral illness outcomes.39,40

The CSM proposes that severe consequences signal threat

and lead individuals to manage negative feelings using coping

strategies. In line with a recent meta‐analysis,19 we found that

assuming more severe consequences is associated with higher use

of both emotion‐ and problem‐focused coping. Another finding

from this meta‐analysis is that problem‐focused coping is related

to less distress, whereas emotion‐focused coping is related to

more distress.19 Our results support this latter association–but

only partially: when analyzed as individual mediators, both

coping strategies were associated with an increase in anxiety.

However, by using a new methodological approach which allows

to model the overall level of coping in addition to the contrast

between problem‐ and emotion‐focused coping, we were able to

get a more nuanced understanding: Participants with higher

emotion‐than problem‐focused coping showed higher anxiety

levels, while participants with a balanced combination of emotion‐
and problem‐focused coping or a predominantly problem‐focused

coping style showed lower anxiety levels. Thus, too much

emotion‐focused coping in the absence of problem‐focused coping

seems to be problematic in our population. It remains to be seen

F I GUR E 2 Anxiety over time by treatment
groups including means for each measurement

point

232 - OTTO ET AL.
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whether other studies using level‐contrast models will replicate

this effect.

Longitudinally, an increase in the perception of consequences

was associated with an increase in anxiety over time. This effect

was not mediated by changes in coping, possibly due to small

changes over time in general and in the coping dimensions

especially.

Men under AS reported significantly less use of emotion‐ and

problem‐focused coping than men with curative treatments. One

possible explanation is that men undergoing curative treatment

are more embedded in an institutional care system and receive

more information from various sources, while men under AS have

less contact to health care providers. Another reason could be

that men undergoing curative treatments may perceive their

treatment itself as an active coping strategy in contrast to men

under AS who deliberately decide against quick and immediate

action.

4.1 | Study limitations

One limitation is that observational studies do not allow causal

inferences. Nevertheless, the longitudinal design with an excep-

tionally low drop‐out rate is appropriate to describe the re-

lationships over time. Further, although this is one of the larger

studies with men under AS, the sample sizes of the different

treatment groups were still limited. We therefore grouped RT

and RP under curative treatments to explore moderation

effects.

4.2 | Clinical implications

Because anticipation of severe consequences seems to increase

anxiety, physicians need to inform lPCa patients as comprehensively

as possible about treatment strategies and possible side effects so

that men have a realistic idea of their alternatives without creating

too much anxiety. We also demonstrated that the level of anxiety is

associated with the balance of emotion‐ and problem focused coping.

A shift towards more problem‐focused but, at the same time, less

emotion‐focused coping may enhance emotional well‐being. To

explore associations of coping patterns with emotional well‐being,

methods like the level‐contrast approach should be used to obtain a

differentiated picture.

5 | CONCLUSION

Our study adds to the growing evidence that men who decide for

AS do not suffer from higher anxiety levels than men who opt for

curative treatment. Thus, AS is a viable treatment strategy that

can postpone or even avoid the physical side effects of curative

treatments without causing too much psychological distress.

Nevertheless, on average and independent from the treatment

strategy, the time shortly after the diagnosis is a period of

increased psychological stress, and for some men this stress

persists for a long time.

The perception of severe consequences is associated with

increased anxiety. By adapting a novel methodological approach

to explore this relation within the Common Sense Model frame-

work, we can show that engaging in more emotion‐than problem‐
focused coping is associated with higher anxiety. Whether a

combination of disease‐related information and support for

developing problem‐focused coping strategies improves well‐being

should be explored with intervention studies.
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