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Purpose: Using patient reported outcomes measures we identified the most
informative set of factors associated with quality of life in a large sample of men
treated for localized prostate cancer.
Materials and Methods: We examined relationships with quality of life using
FACIT (Functional Assessment of Chronic Illness Therapy). We also hypothesized variables in a sample of men diagnosed with localized prostate cancer
who represented different time points since treatment, including less than
12 months in 70, 1 to 3 years in 344, greater than 3 to 5 years in 291 and
greater than 5 years in 97. Correlative measures included subscales of MAX-PC
(Memorial Anxiety Scale for Prostate Cancer), short forms of PROMISÒ and
SOMS (Surgical Outcomes Measurement System), TDM-SATS (Treatment
Decision-Making Satisfaction Scale) and subscales of the BFI (Big Five Inventory) of personality.
Results: Quality of life was significantly associated with hypothesized variables
across different time cohorts. In regression models several factors accounted for
most of the variability in quality of life scores depending on time since treatment,
including 47%, 22%, 29% and 27% at less than 12 months, 1 to 3 years, greater
than 3 to 5 years and greater than 5 years, respectively. Upon examining the
unique contribution of these variables, treatment decision making satisfaction
was the only variable to have a significant and unique contribution to quality of
life across all 4 time cohorts (standardized coefficients 0.33, 0.27, 0.31 and 0.49,
respectively, p <0.01). In the cohort with 1 to 3 years since treatment erectile
function and neurotic personality style also had unique associations with quality
of life (standardized coefficients 0.25 and 0.20, respectively).
Conclusions: When considering the short-term and the longer term quality of life
of a man after treatment for localized prostate cancer, our findings highlight the
importance of treatment decision making satisfaction, erectile function and
personality.
Key Words: prostatic neoplasms, quality of life, decision making,
neuroticism, surveys and questionnaires
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FACTORS AFFECTING QUALITY OF LIFE IN PROSTATE CANCER

PROSTATE cancer is the second most common form of
cancer in American men and the second leading
cause of cancer related death.1 In the last 2 decades
research on early detection and improved treatment
mechanisms has highlighted a 5-year survival rate
in men with localized prostate cancer of up to almost
100% followed by a 98% 10-year survival rate.1,2
With such a high probability for long-term survival QOL after diagnosis and treatment is a primary concern for men and their care providers.
Men newly diagnosed with localized disease are
faced with multiple treatment options, including
surgery, radiation and hormonal treatment, each
bringing its own set of side effects.3 Individuals with
very low risk disease also have the option to forego
immediate definitive treatment and instead undergo
active surveillance. This brings a new host of
stressors for many men and their partners, including
fear of progression.4
A variety of psychological, physical and functional
factors contribute to overall QOL in men with prostate cancer. This includes the emotional response to
diagnosis and treatment in the form of state and
trait anxiety,5 impaired urological functioning as a
result of disease or treatment related side effects6
and overall satisfaction with treatment decision
making.7 Although some men with prostate cancer
return to pretreatment levels of QOL after
completing treatment, many report elevated anxiety
and depression levels long after treatment has
ended.5
Prostate cancer treatment side effects are also
directly related to individual QOL. Erectile
dysfunction is the most frequently reported longterm side effect associated with prostate cancer
treatment and sexual dysfunction ranks as the
number 1 concern identified by prostate cancer
survivors.8 Men report that the effects of erectile
dysfunction go beyond failure to perform sexual intercourse, and claim that it decreases their sense of
masculinity and negatively affects their ability to
feel emotionally and physically close to their
partner.6
Urinary incontinence is another common side effect, which can be caused by the enlarged prostate as
well as nerve and muscle damage after treatment.
Rates of bowel dysfunction, diarrhea and rectal
bleeding are relatively lower, primarily resulting
from external beam radiotherapy, which targets a
wide area with radiation.9 In some men physical side
effects resolve within 6 months to 2 years after
treatment but others may never completely recover,
thus highlighting the impact of treatments on QOL
and the need for long-term coping strategies.
Deciding which line of treatment to pursue can
also be overwhelming. Steginga et al reported that
most men desire to have an active role in treatment
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decision making but several factors, including
feeling uninformed and uncertain, poor social support, financial difficulty and higher cancer threat
appraisal, may contribute to higher treatment decision making related distress.7
Finally, certain personality characteristics can
also have a role in overall QOL and psychological
adjustment to a cancer diagnosis, adherence, health
behaviors and coping. In particular, neuroticism is
a dispositional style that has been shown to significantly impact individual QOL.10e12 Neuroticism is
the tendency to experience negative emotions, and
view oneself and the world negatively. It is defined
by irritability, sadness, anxiety, worry and selfconsciousness.13 People with high levels of neuroticism endorse statements such as “I see myself as
someone who worries a lot.”14 Neuroticism has
been associated with several health outcomes,
including disease recurrence, symptom manifestation, illness severity, treatment outcomes and even
mortality.15e18
Considering all of these factors, the aim of this
current study was to identify the most informative
sets of hypothesized variables associated with QOL
in a sample of men treated for localized prostate
cancer. This included anxiety and fear of cancer
recurrence, neuroticism, urological and sexual
dysfunction, and satisfaction with treatment decision
making.

MATERIALS AND METHODS
Participants and Procedure
This study was approved by the participating institution
internal review board. Data were included from 2 sources,
including 1) recruitment in clinic and 2) an online health
panel. For recruitment in clinic men diagnosed with clinically localized prostate cancer were recruited from the
Northwestern University Department of Urology clinics as
part of URO-QOL, an observational study of QOL. For the
online health panel cross-sectional, retrospective data
were collected from eligible men diagnosed with clinically
localized prostate cancer from across the United States. All
participants were identified and invited to participate
through a national internet health panel maintained by
OP4G (Opinions 4 Good, http://op4g.com/), which works in
conjunction with nonprofit partners and their resources
across the United States. All participants double opted in
to complete our battery of questionnaires. Members of our
group have successfully worked with OP4G on NIH
(National Institutes of Health) funded studies.19e21 All
patients were eligible for study if they were diagnosed with
clinically localized or locally advanced prostate cancer,
were 18 years old or older and were able to read, write,
speak and understand English.

Study Measures
Certain patient reported outcomes measures were
administered once to eligible study participants.
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4dquite a bit and 5dvery much. The context was,
“Looking back at my treatment.” The items comprising
the scale were 1) my treatment decision making options
were clear to me, 2) it was easy for me to decide on the
treatment that I chose, 3) I am satisfied with the level of
communication that I had with my physician about my
treatment, 4) overall, I am satisfied with my treatment
decision making experience, 5) overall, I am satisfied
with the treatment that I chose and 6) next year at this
time I believe that I will continue to be satisfied with
the treatment that I chose. Item-total correlations were
high at between 0.85 and 0.91, and internal consistency
reliability was 0.96. Factor analyses showed that 84% of
the variance was explained by a single factor.

MAX-PC. MAX-PC is an 18-item self-report questionnaire
that uses a 4-point Likert scale from 1dnot at all to
4doften to assess prostate cancer anxiety, PSA anxiety
and fear of recurrence in men with prostate cancer.22 In
this study we used the first 11 questions to measure
prostate cancer anxiety and the last 4 questions to
measure fear of recurrence with internal consistency
reliability of 0.92 and 0.83, respectively.
BFI Neuroticism Subscale. BFI is used to measure 5
widely accepted personality domains, including neuroticism, extroversion, agreeableness, conscientiousness and
openness.14 We administered the neuroticism subscale,
which consists of 8 items that use a 5-point Likert scale
of 1dstrongly disagree to 5dagree strongly. In this
study internal consistency reliability was 0.95.

FACIT. QOL was assessed by a single FACIT item, “During the past 7 days, I am content with my quality of life
right now.”26,27

PROMIS Erectile Function and Sexual Satisfaction
Forms. The PROMIS sexual function and satisfaction
measures were used.23 They include a 7-item self-report
form developed to evaluate overall satisfaction with
sex life and the sexual relationship with the partner as
well as an 8-item form to measure erectile functioning.
All items were rated on 6-point Likert scales. In
this study internal consistency reliability was 0.91 for
erectile function and 0.94 for sexual satisfaction.
Information regarding scoring and additional validity
data is available (http://www.healthmeasures.net/
explore-measurement-systems/promis).

Analysis
We used SPSSÒ, version 23 to perform all analyses.
Following the calculation of descriptive statistics we used
Pearson correlations to determine the strength of association between QOL and hypothesized variables. All significant variables were entered as independent variables
into time since treatment multiple regression models with
QOL as the dependent variable. The adjusted R2 statistic
was evaluated to determine the amount of variability for
which each set of variables accounted. Next, we reviewed
the unique contribution of each variable by evaluating
standardized regression coefficients (eg b weights), which
may be interpreted in a similar way to an effect size or the
average amount by which the dependent variable (QOL)
increased for every 1 SD increase in the independent
variable.

SOMS. Urinary and bowel side effects were measured
using short forms of SOMS,24 which is an extension of
PROMIS methodologies and item development. The
urinary subscale comprises 8 questions on urinary
functioning in the previous week and the bowel subscale
comprises 7 questions about bowel functioning in the
prior week. Both use a 5-point Likert scale. In this
study internal consistency reliability was 0.91 for the
bowel and urinary subscales.

RESULTS
A total of 101 men were included from the recruitment in clinic and 701 were included from the online
health panel. There were no significant differences
between demographic or study measures between
the samples. The supplementary table (http://
jurology.com/) shows sociodemographic and clinical

TDM-SAT Short Form. We created this 6-item short form
of treatment decision making satisfaction. Item content
originated from individual interviews and focus groups
performed with men diagnosed with localized prostate
cancer.25 Items are rated on a 5-point Likert scale,
including 1dnot at all, 2da little bit, 3dsomewhat,

Table 1. Measures in 802 patients
Mean  SD Score (time since treatment)

No. pts
FACIT QOL
MAX-PC:
Prostate Ca anxiety
Recurrence fear
SOMS:
Urinary problems
Bowel problems
PROMIS:
Global sexual satisfaction
Erectile function
Treatment decision making satisfaction
BFI neuroticism

Less Than 12 Mos

1e3 Yrs

68e70
3.31  1.16

339e344
3.46  1.15

5.83  2.43
7.38  3.05
51.25  9.64
49.21  9.51
43.77
50.49
23.61
26.02






8.00
7.87
4.15
6.65

Greater Than 5 Yrs

Score Range

3.32  1.11

88e97
3.32  1.09

e
1e5

5.07  2.48
6.65  3.22

5.39  2.31
7.37  2.62

5.47  2.18
7.68  2.75

0e33
0e12

48.96  10.19
48.70  9.99

50.23  8.87
50.72  9.14

52.54  8.48
53.27  8.70

28e75
28e76






29e66
33e70
6e30
8e40

46.13
53.20
22.21
24.91






8.58
7.80
4.54
5.21

Greater Than 3e5 Yrs
291

45.25
51.22
20.99
24.55






7.83
6.32
4.64
4.91

46.85
51.64
21.18
25.14

7.55
5.25
4.99
3.97
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In the first 2 time cohorts (less than 12 months
and 1 to 3 years) QOL was significantly associated
with all hypothesized variables (p 0.05). In the
greater than 3 to 5-year cohort sexual satisfaction,
erectile function, satisfaction with treatment decision making and neuroticism were significantly
related to QOL (p 0.01). In the greater than 5-year
cohort sexual satisfaction (p 0.01), erectile function
(p 0.05) and treatment decision making satisfaction (p 0.01) were significantly related to QOL.
Table 2 lists correlations between QOL and hypothesized variables.
In regression models these sets of significant
variables accounted for considerable variability in
QOL scores, although this decreased by time cohort
(see figure). The adjusted R2 value for the less
than 12-month group was 47% while it was 29% for
the 1 to 3-year group, 27% for the greater than 3 to
5-year group and 22% for the greater than 5-year
group.
Multiple regression also revealed which variables
uniquely predicted QOL (table 3). Satisfaction with
treatment decision making was the only variable to
contribute uniquely to QOL across the cohorts of
less than 12 months, 1 to 3 years, greater than 3 to 5
years and greater than 5 years (effect size 0.33, 0.27,
0.31 and 0.49, respectively, ps <0.01). In the 1 to
3-year cohort erectile function and neuroticism
similarly demonstrated unique associations with
QOL scores (effect size 0.25 and 0.20, respectively),

Table 2. Correlations between patient reported outcomes
measures and QOL in 802 patients
QOL Correlation
Less Than
Greater Than Greater Than
12 Mos 1e3 Yrs
3e5 Yrs
5 Yrs
No. pts
MAX-PC:
Prostate Ca anxiety
Recurrence fear
SOMS:
Urinary problems
Bowel problems
PROMIS:
Global sexual satisfaction
Erectile function
Treatment decision making
satisfaction
Neuroticism

68e70

339e344 291

88e97

0.51*
0.45*

0.21*
0.22*

0.01
0.08

0.05
0.03

0.33*
0.28†

0.19*
0.14*

0.17
0.00

0.03
0.06

0.55*
0.57*
0.53*

0.42*
0.42*
0.31*

0.38*
0.36*
0.42*

0.45*

0.20*

0.20*

0.32*
0.22†
0.53*
0.01

* p <0.01.
† p <0.05.

information. Average age of respondents was 52
years and 73% of the men were white, 68% were
married and 54% were employed. Participants varied in time since diagnosis and treatment, including
less than 12 months in 70, 1 to 3 years in 344,
greater than 3 to 5 years in 291 and greater than 5
years in 97. Of the sample 52% were treated with
surgery alone, 28% were treated with radiation
alone and 20% received a combination of the 2
treatments. Table 1 lists the mean  SD and score
ranges for all patient reported measures.

A

B

4.5

5
4.5

4

4

3

3.5

˂12 mos

2.5

12 mos - 3 yrs

2
1.5

˃3-5 yrs

1

Quality of Life

3.5

3

12 mos

2.5

1-3 yrs

2

˃3-5 yrs

1.5

˃5 yrs

0.5

5 yrs

1

0

0.5

1

2

3

4

5

0

Treatment Decision Making Sa sfac on

C

1

2

3
4
Erec le Func on

5

6

5
4.5
4

Quality of Life

Quality of Life
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3.5
3

˂12 mos

2.5

12 mos - 3 yrs

2

˃3-5 yrs

1.5

˃5 yrs

1
0.5
0
1

2

3
Neuro cism

4

5

A to C, associations between QOL and predictor variables at different times since treatment
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0.36
0.42
0.00
0.68
0.91
0.81
5.50
0.41
1.53
1.12
2.45
0.58
0.33
0.25
0.32
0.11
0.47

0.14
0.27
0.02
0.56

0.13
0.25
0.27
0.20
0.29

1.37
2.47
4.03
2.44

0.17
0.01
0.00
0.02

0.16
0.09
0.28
0.11
0.22

1.71
1.02
4.42
1.62

0.09
0.31
0.00
0.11

0.13
0.11
0.61
0.05
0.27

0.17
0.31
1.40
1.03
0.89
0.21
0.20
0.04

0.38
0.83

0.03
0.19

0.24
1.57

0.81
0.12

0.04
0.02

0.37
0.14

0.71
0.89

0.26
0.18

0.56
0.18
0.59
1.34
1.79
1.34

MAX-PC:
Prostate Ca anxiety
Recurrence fear
SOMS:
Urinary problems
Bowel problems
PROMIS:
Global sexual satisfaction
Erectile function
Treatment decision making satisfaction
Neuroticism
Adjusted R2

0.44
0.36

0.08
0.19

0.02
0.08

0.21
0.90

0.84
0.37

0.06
0.12

0.66
1.42

0.51
0.16

0.09
0.21

p Value
t Value
Standardized Coefficient
t Value
Standardized Coefficient
Standardized Coefficient
p Value
t Value
Standardized Coefficient

Less Than 12 Mos

Table 3. Multiple regression model of QOL across time since treatment cohorts

1e3 Yrs

t Value

p Value

Greater Than 3e5 Yrs

p Value

Greater Than 5 Yrs
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such that higher erectile function and neuroticism
predicted lower QOL.

DISCUSSION
In this study we sought to determine the association
between key hypothesized variables and QOL in
men with localized prostate cancer. Our findings
highlight the role of psychological and urological
factors in QOL, and how time since diagnosis and
treatment can influence which factors are most
salient. While anxiety, fear of recurrence, and urinary and bowel problems were significantly associated with QOL early, these relationships became
small and insignificant after the 3-year mark.
Further, none uniquely predicted QOL at any time
since treatment. Conversely, treatment decision
making satisfaction, sexual satisfaction, erectile
function and neuroticism were significantly associated with QOL early and for a longer time. The
unique role of treatment decision making satisfaction, erectile function and neuroticism on QOL has
important implications for how to best support men
with prostate cancer.
Increased treatment decision making satisfaction
was the only variable showing unique associations
with QOL scores across all 4 time since treatment
groups. This underscores the importance of the decision making process for patients and an opportunity for medical providers to engage men in shared
treatment decision making approaches as a means
of providing decisional support. It is also possible
that cognitive dissonance may have contributed to
patient satisfaction with decision making in the
long term. Cognitive dissonance means that individuals may experience increasing discomfort
when they hold 2 or more conflicting thoughts or
behaviors. Accordingly, the patients in our sample
may have been especially motivated to believe that
they made the right treatment choice to avoid feelings of regret or dissatisfaction.
Our findings also demonstrate that sexual and
erectile functioning is highly associated with QOL
in the long term. Approximately a third of men
encounter sexual problems at diagnosis while
treatment of any form, even active surveillance,
largely increases the chance of sexual dysfunction.28
Pretreatment counseling and sexual value clarification can help patients set realistic expectations
for sexual health and functioning in the short and
long term following prostate cancer treatment.29
The current study is one of the first to examine
the role of neuroticism and its association with QOL
after treatment for prostate cancer. Research in
other clinical populations has repeatedly shown
that individuals with higher levels of neuroticism
report lower QOL,10e12 show greater reluctance
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toward health care, report decreased ability to cope
with cancer related stressors30 and have increased
mortality rates.13,15e18 Of interest, the relationship
between prostate cancer anxiety, fear of recurrence
and QOL lost significance after the 1 to 3-year
posttreatment mark while neuroticism remained
significantly associated with QOL into the greater
than 3 to 5-year posttreatment time point. These
findings may point to a notable difference between
state and trait based anxiety, and their different
relationships to QOL in the long term. Having a
greater understanding of whether anxiety in a man
is more situationally based (eg before prostate specific antigen or biopsy testing) or dispositional in
nature (eg an underlying preoccupation and worry
regardless of the situation) may help steer targeted
psychosocial interventions to improve QOL and
adherence to treatment and lifestyle regimens.
This study is not without limitations, which
should be considered when interpreting its findings.
1) Our sample was drawn from a clinic and from an
online medical panel. While the panel organization
goes to great lengths to enroll, maintain, and verify
the most up-to-date and accurate information on all
of its members, these data were not directly taken
from a hospital medical record or local facility. 2) It
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is important to note that the data from the online
panel were cross-sectional and, therefore, do not
reflect how patient reports actually changed with
time in a prospective, longitudinal manner. 3) Our
outcome measure of treatment decision making
satisfaction was developed and validated specifically for the purposes of this study. While we provided a transparent and reproducible description of
the item content, and strong psychometric properties of its use with this sample, this measure will
still benefit from additional confirmation and validation testing in other studies.

CONCLUSIONS
Future clinical research and practice will benefit
from the continual, systematic assessment of QOL
and contributing factors, especially those highlighted in this report. These data can help guide
targeted psychosocial and behavioral support,
thereby fostering comprehensive care for those
affected by prostate cancer and its treatment.
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