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Abstract
Purpose To examine changes in anxiety over time (trajectories) in men with prostate cancer faced with a decision to participate in
a clinical trial and to identify demographic and study variables that predict these trajectories.
Methods Our data come from a larger study examining the efficacy of a decision aid on decisional conflict in men with prostate
cancer who were deciding whether to participate in a prostate cancer clinical trial. We used latent growth mixture models to
identify ‘classes’ (i.e. groups) of participants with different trajectories of anxiety, as assessed by the State-Trait Anxiety
Inventory state scale, and binary logistic regression to determine predictors of anxiety ‘class’.
Results In 128 men with prostate cancer (mean age = 63), growth mixture modelling identified two classes defined by different
anxiety trajectories. One class (n = 27) started with a higher mean anxiety score and did not change over time (stable high),
whereas the second class (n = 101) started with lower anxiety and significantly reduced over time (low and recovering). None of
the demographic and study variables (including age, education, marital status, and decision to join the trial) was predictive of
anxiety class.
Conclusions Men treated for prostate cancer who have high levels of anxiety after surgery may continue to have persistent high
anxiety levels which do not reduce naturally over time. Patient or disease characteristics do not appear to predict anxiety. It is
important, therefore, to monitor for anxiety in this population and refer for psychological interventions where required.
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Introduction

The diagnosis and treatment of prostate cancer has a profound
psychological impact on men with this disease [1, 2]. Levels
of psychological distress vary between individuals and also

over time within the same individual. Anxiety in particular has
been demonstrated to be prevalent in men with prostate cancer
[3, 4], although there is little understanding regarding risk
factors for anxiety. One cross-sectional study found that lower
physical, social, and functional well-being predicted greater
anxiety in men with various stages of prostate cancer [1].

The time course of anxiety has been examined in cancer
patients generally [5], as well as in samples of patients with
specific primary cancer sites. Dunn et al. [5] used growth
mixture modelling, a quantitative method for classifying par-
ticipants according to different patterns of change over time
(trajectories), and identified three trajectories in a sample of
oncology patients with different primary cancer sites: (1) low
baseline anxiety that remained low, (2) intermediate baseline
anxiety that decreased slightly over time, and (3) high baseline
anxiety that remained high. Similarly, in a sample of breast
cancer patients, Lam et al. [6] also identified groups or ‘clas-
ses’ of women who had low distress at baseline that remained
low (‘resilient’), high at baseline and remained high (‘chronic
distress’), and high at baseline but decreased (‘recovered’), as
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well as another class that were low at baseline, increased, and
then decreased (‘delayed recovery’). In another study exam-
ining quality of life for individuals with nasopharyngeal can-
cer, Lam et al. [7] observed anxiety classes representing high-
stable, low-stable, high-deteriorating, and recovered anxiety
trajectories. One study has examined trajectories of psycho-
logical variables in men with ‘low-risk’ prostate cancer under-
going ‘active surveillance’ or close monitoring designed to
defer or avoid active treatment [8]. Other studies have exam-
ined trajectories in relation to the impact of a psychological
intervention [e.g. [9]].

Men with prostate cancer exhibiting worse prognostic fea-
tures might be expected to have higher or different causes of
anxiety related to disease recurrence or progression compared
to those on active surveillance despite having undergone ac-
tive treatment; thus, the trajectory of anxiety in this group and
the factors influencing it are worthy of investigation. Yet little
research has been conducted in this group of men requiring
active treatment for their cancer.

Anxiety may be heightened when there is a high level of
uncertainty [8, 10]. Patients with prostate cancer sometimes
face significant uncertainty associated with choosing between
various initial treatment options. Further uncertainties may
arise in the clinical trial setting where patients also face the
possibility of undergoing treatment of unknown benefit. It is
important to determine if the potential benefits of participation
in a clinical trial are accompanied by increased anxiety due to
an uncertainty about outcomes and the responsibility of mak-
ing an additional decision. In the present study, we examined
trajectories of anxiety in prostate cancer patients who were
found to have features predicting a higher chance of recur-
rence after surgery and who were then faced with a decision
about participating in a clinical trial. The trial randomised men
to receive adjuvant radiotherapy or close observation with
‘salvage’ radiotherapy given only if the prostate-specific anti-
gen test rose later during the follow-up period. Alternatively,
men could choose to be managed off trial with either imme-
diate or delayed radiotherapy. We sought to determine predic-
tors of anxiety in this group of men, including any impact
from a decision to join the trial.

Methods

The data used in this analysis come from a larger study exam-
ining the efficacy of a decision aid on decisional conflict in
men with prostate cancer who were deciding whether to par-
ticipate in a prostate cancer clinical trial (the Trans-Tasman
Radiation Oncology Group’s RAVES 08.03 trial [11]). The
information concerning the pros and cons of the RAVES treat-
ment arms was complex, involving uncertain benefits and
potentially significant side effects and impact on quality of
life. Participants were recruited by either urologists or

radiation oncologists. Participants were men aged 18 or older
with a diagnosis of prostate cancer treated with radical pros-
tatectomy and who had positive margins and/or disease out-
side the prostate capsule and/or within the seminal vesicles
seen on pathology. Men with insufficient English to read the
information provided and complete questionnaires, or with
cognitive disorders, were excluded from the study [12]. All
patients recruited to this study provided written informed
consent.

Consented participants were sent a study package includ-
ing the standard RAVES participant information sheet and
either the decision aid or a blank booklet of the same size.
They were prompted to complete the baseline questionnaires
first and then to read the information provided. All partici-
pants were mailed follow-up questionnaires at 1 month (when
all men should have made a decision about participation in the
RAVES trial) and at 6 months. Ethical approval was obtained
from the Royal Prince Alfred Hospital Human Research
Ethics Committee and from site-specific research governance
bodies at each participating site (HREC/11/RPAH/433).

Questionnaire

Although several questionnaires were administered (related to
the decision aid), only the demographic questionnaire and the
questionnaire that assessed anxiety are relevant to the present
analysis. The latter questionnaire was the six-item short-form
State-Trait Anxiety Inventory (STAI) state scale [13], which
has acceptable reliability, validity, and sensitivity to fluctua-
tions in state anxiety. Higher scores indicated a higher state of
anxiety.

Statistical methods

In order to examine trajectories of anxiety in prostate cancer
patients faced with a decision about participating in a clinical
trial, we used latent growth mixture models (LGMM) [14] in
Mplus v7.4 [15]. This method classifies participants according
to their pattern of change over time, identifying distinct groups
(latent classes) with different trajectories, and allows exami-
nation of variables (covariates) that predict group member-
ship. The method requires pre-specification of the number of
classes. We first specified a single-class model without covar-
iates. We then analysed models with one through six classes,
again without covariates. The optimal number of classes was
determined by examining the following indices: (1) Akaike
information criterion (AIC), (2) Bayesian information criteri-
on (BIC), (3) sample-size adjusted BIC; (4) Lo-Mendell-
Rubin likelihood ratio test (LM-LRT), and (5) the bootstrap
likelihood ratio test (BLRT). Better fit is indicated by smaller
values of AIC, BIC, and sample-size adjusted BIC and by
statistically significant LM-LRT and BLRT.
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Because we found that including covariates in the
LGMM models caused estimation problems, we used lo-
gistic regression in SPSS v22 instead, with class member-
ship as determined by LGMM modelled using the follow-
ing predictors: condition (received decision aid vs. did not
receive it), age (years), education (dummy coded with
year 10 or below as the reference category and four com-
parison groups: year 12, TAFE, University, higher de-
gree), marital status (unmarried vs. married/de facto), sig-
nificant medical co-morbidity (yes/no), country of birth
(Australia vs. other), investigator specialty (radiation on-
cologist vs. urologist), and decision to participate in
RAVES trials (yes/no). The covariate analysis was binary
logistic regression if two classes were identified in
LGMM and multinomial logistic regression if more than
two classes were observed.

Results

Of 129 participants recruited, all but one provided anxiety
scores at all three time points. The characteristics of the
128 participants included in the analysis are summarised
in Table 1. The average age of men was 63, and there was a
diverse level of education. Most were referred to the study
by urologists, and the majority eventually decided not to
join the RAVES trial of adjuvant versus salvage
radiotherapy.

Examination of trajectories of anxiety in prostate
cancer patients

Growth mixture modelling revealed that the single-trajectory
model had a statistically significant intercept of 10.52
(standardised estimate = 3.42, p < 0.001) and a significant
slope of − 0.59 (standardised estimate = − 0.62, p < 0.001).
The two-trajectory model fits the data better than the single-
trajectory model (see Table 2). The three-trajectory model had
information criteria indicating very similar or slightly worse
fit than the two-trajectory model. In addition, one of the tra-
jectories in the three-trajectory model included only three par-
ticipants. The four-trajectory model had lower information

Table 1 Summary of key
demographic variables in
participants

Mean (SD, range)

Age 63.33 (6.47, 42–74)

Frequency (%)

Education < year 10 21 (16.4)

Year 12 15 (11.7)

TAFE 41 (32.0)

University 26 (20.3)

Higher degree 21 (16.4)

Missing 2 (1.6)

Marital status Unmarried 12 (9.4)

Married/de facto 114 (89.1)

Missing 2 (9.6)

Country of birth Australia 87 (68.0)

Other 39 (30.4)

Missing 2 (1.6)

Significant medical co-morbidity No 82 (64.1)

Yes 44 (34.4)

Missing 2 (1.6)

Investigator specialty of referring clinician Urologist 92 (71.9)

Radiation oncologist 36 (28.1)

Decision to participate in the main RAVES study No 109 (85.2)

Yes 19 (14.8)

Table 2 Model fit for six solutions of the latent growth mixture models.
Lower AIC, BIC, and sample-size adjusted BIC (SSBIC) indicate better
fit. Statistically significant values of LMR-LRT and BLRT indicate supe-
rior fit compared to the model with one trajectory fewer

AIC BIC SSBIC LMR-
LRT

BLRT

1 class 1753.48 1776.30 1751.00 – –

2 classes 1741.71 1773.08 1738.30 0.09 < 0.001

3 classes 1741.26 1781.19 1736.91 0.58 0.25

4 classes 1720.04 1768.53 1713.76 0.36 < 0.001

5 classes 1717.50 1774.54 1711.29 0.41 0.67

6 classes 1717.84 1783.44 1710.70 0.79 0.43
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criteria than the two- and three-trajectory models, and fit was
significantly better than that of the three-trajectory model ac-
cording to the BLRT. One of the trajectories, however, includ-
ed only two participants.

Based on the above explorations, the two-trajectory model
was selected as the optimal solution. For one trajectory (n =
27), the intercept of 14.33 was significant (standardised esti-
mate = 6.07, p < 0.001) but not the slope of − 0.27
(standardised estimate = − 0.24, p = 0.549). For the other tra-
jectory (n = 101), the intercept of 9.35 (standardised esti-
mate = 3.96, p < .001) and slope of − 0.68 (standardised esti-
mate = − 0.59, p = 0.004) were both significant (Table 3). In
other words, the analysis identified one class of men who
started with a higher mean anxiety score that did not change
over time (stable high) and a second group that started with
lower anxiety and that significantly reduced over time (low
and recovering) (Fig. 1).

The results of the binary logistic regression of trajectory
membership on various demographic and study variables are
shown in Table 4. None of the potential demographic and
other predictors significantly predicted the trajectory class to
which an individual man would fall into. The mean baseline
anxiety was 9.13 (SD = 2.77) for those who decided to partic-
ipate in the RAVES trial and 10.66 (3.78) for those who de-
cided not to participate.

Discussion

This study revealed that men with prostate cancer found to
have less favourable prognostic features after surgery and
who were also dealing with a decision about participation in
a clinical trial fell into one of two anxiety trajectory classes:

(1) initial high anxiety and remaining high, (2) lower level
anxiety and improving over time. These groups differ from
results from similar analyses of cancer patient anxiety [5–7] in
two main ways. Firstly, the previous studies have identified at
least three distinct anxiety trajectory classes. Secondly, al-
though ‘stable-high’ and ‘recovering’ classes are commonly
identified in previous reports (as in this study), these two clas-
ses tend to have the same mean baseline scores in other stud-
ies. In contrast in the current study, the group in whom anxiety
levels ‘recovered’ started from an overall lower baseline anx-
iety level.

The implication in the clinical setting is that men with
prostate cancer with high-risk features after surgery and who
demonstrate a high level of post-surgery anxiety in the post-
operative period may have persistently high levels of anxiety
over time. These findings suggest that this anxiety does not
reduce naturally and may require interventions such as referral
to a clinical psychologist or an oncological psychiatric service.
A clinical pathway for the management of anxiety and depres-
sion in cancer patients has recently been developed [16] and
provides more detailed guidance for health professionals in
managing and supporting patients such as these.

The observed anxiety trajectories were not explained by
any of the variables identified as potential predictors of dis-
tress in these men. The findings of the present study suggest
that the only potential indicator of likely change of anxiety

Table 3 Unstandardised
estimates from the single- and
two-trajectory latent growth mix-
ture models. The values in paren-
theses are p values

Intercept Slope Variance
of intercept

Variance
of slope

Intercept-slope
covariance

1 class 1 10.53 (< 0.001) − 0.59 (< 0.001) 9.49 (< 0.001) 0.89 (0.37) − 1.52 (0.22)
2 classes 1 14.33 (< 0.001) − 0.27 (0.55) 2.98 (0.003) 2.05 (0.04) − 2.23 (0.03)

2 9.35 (< 0.001) − 0.68 (0.001) 5.58 (0.003) 1.30 (0.04)
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Fig. 1 Intercepts and slopes for the two classes identified by LGMM

Table 4 Results of binary logistic regression of the dichotomous
trajectory variable on various covariates

Odds ratio* Wald p value

Age 1.06 2.51 0.11

< year 10 vs. Year 12 0.81 0.08 0.77

< year 10 vs. TAFE 3.60 3.50 0.06

< year 10 vs. university 2.88 1.98 0.16

< year 10 vs. higher degree 3.20 2.06 0.15

Marital status 0.91 0.01 0.91

Country 0.95 0.04 0.84

Medical condition 1.27 0.20 0.65

Investigator specialty 0.66 0.56 0.46

Decision to participate in trial 3.48 1.02 0.31

*The odds ratio is the exponent of the unstandardised estimate from the
logistic regression
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over time is the initial anxiety-level post-surgery, noting that
this cohort comprised men who were all given news of a
poorer than expected prognosis following their operations.
These findings might also apply to men having potentially
curative treatment for higher risk prostate cancer with defini-
tive radiotherapy, although this was not tested in this study.

In particular, a man’s decision whether to join the clinical
trial or not was unrelated to the likelihood of falling into the
‘high and persistent’ anxiety group. It is reassuring knowing
that participating in the clinical trial did not appear to predict
for a worse anxiety trajectory. In other words, the inherent
uncertainty of the clinical trial, in which participants could
not be assured that they were receiving a treatment path prov-
en to be more effective than the other, did not seem to impact
on men’s anxiety. We did not collect qualitative data from the
men involved, so can only speculate on the reasons for this
finding. Perhaps, the nature of the trial (testing the timing of
radiotherapy rather than two different treatments), assurances
of referring clinicians that early salvage radiotherapy was like-
ly to be as effective as adjuvant radiotherapy, the high-quality
care received while participating in the trial (the Btrial effect^),
or increased expectations of treatment success because of trial
participation helped alleviate any anxiety induced by trial par-
ticipation [17].

It is possible that other variables for which data were not
collected may have had some explanatory power.
Nonetheless, based on the present data, we were not able to
identify any disease characteristics that might indicate the tra-
jectory of anxiety in men with prostate cancer with high-risk
features after surgery. It is unclear whether this might be
generalisable to other men having active treatment as, to the
authors’ knowledge, this has not been studied. Thus, for cli-
nicians treating and following up men who have had prostate
cancer, monitoring for anxiety, ideally with validated screen-
ing tools such as ‘distress thermometers’ [18], should be un-
dertaken. At the very least, recognising the potentially persis-
tent nature of high-level anxiety in these men will assist doc-
tors and nurses caring for these men to be alert to this possi-
bility and intervening where relevant.
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