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Exploring the Impact of Prostate
Cancer Radiation Treatment on
Functions, Bother, and Well-Being

Maher M. El-Masri, Susan M. Fox-Wasylyshyn,
Colvin D. Springer, Sheila Cameron

Though many studies have explored the effects of radiation therapy on urinary,
sexual, and bowel function and/or bother, few have focused on symptom expe-
riences from diagnosis through the first year following completion of radiation
therapy. The purpose of this study was to compare the effect of 3 types of
radiation treatment on functions, bother, and well-being in men with prostate
cancer at 1, 6,and 12 months after completion of treatment. A repeated measures
survey (N = 73) found that none of the function, bother, emotional, social, or
functional well-being scores were significantly different among the 3 groups.
However, within-subjects-only repeated measures ANCOVA suggested that
emotional well-being and social well-being are different over time. The findings
show that clinical treatment of prostate cancer has an impact on functions,
bother, and well-being of patients. Thus, it is important that nurses and other
health-care providers listen to what patients are saying before, during, and after
treatment.
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Résumé

Etude des effets du traitement du cancer
de la prostate par radiothérapie sur les fonctions
corporelles, les génes physiques et le bien-étre

Maher M. El-Masri, Susan M. Fox-Wasylyshyn,
Colvin D. Springer, Sheila Cameron

Bien que de nombreuses études aient examiné les effets de la radiothérapie sur
les fonctions ou les génes urinaires, sexuelles et intestinales, peu ont mis I'accent
sur les symptomes ressentis a partir du diagnostic jusqu’a la fin de 'année suivant
le traitement. L'objectif de cette étude était de comparer les effets de trois types
de radiothérapie sur les fonctions, les génes et le bien-étre d’hommes atteints
d’un cancer de la prostate un mois, six mois et douze mois apres la fin du trai-
tement. Un sondage intégrant des mesures répétées (N = 73) a permis de
constater qu’il n’y avait pas de variation importante entre les trois groupes quant
aux mesures touchant les fonctions corporelles, les génes physiques ou le bien-
étre social, émotionnel ou fonctionnel. Toutefois, 'analyse de covariance des
mesures répétées touchant les sujets uniquement laisse entendre que le bien-étre
émotionnel et le bien-étre social évoluent dans le temps. Les conclusions de
Pétude indiquent que le traitement clinique du cancer de la prostate a une inci-
dence sur les fonctions corporelles, les génes physiques et le bien-étre des
patients. Il est par conséquent important que le personnel infirmier et les autres
professionnels de la santé prennent le temps d’écouter les patients avant, pendant
et apres leur traitement.

Mots-clés : cancer de la prostate, cancer, qualité de vie, bien-étre social

43



Quality of Life After Radiation Therapy for Prostate Cancer
Maher M. EI-Masri, Susan M. Fox-Wasylyshyn, Colvin D. Springer, Sheila Cameron

Background

Prostate cancer remains one of the most commonly diagnosed cancers in
men, despite reports of a decline in incidence (Canadian Cancer Society,
2011; Jemal, Seigel, Xu, & Ward, 2010). The Canadian Cancer Society
(2011) estimates that prostate cancer accounts for 10% of all cancer-
related deaths in men. While advances in early diagnosis and radiation
treatment (Choi & Hung, 2010; Leibel et al., 2003; Mangar et al., 2005;
Tangney, Ahmad, Collins, & O’Sullivan, 2010) contribute to improved
survival among this patient population (Bellmunt et al., 2009), such treat-
ment has been reported to have a negative influence on the functions,
bother (i.e., the extent to which problems are perceived by the individual
patient), and well-being of men with prostate cancer (Eton & Lepore,
2002). However, little is known about whether different radiation thera-
pies have different eftects on functions, bother, and well-being through-
out the first year following treatment.

Routine screening tests such as prostate-specific antigen (PSA) or
digital rectal examination are often used to diagnose prostate cancer prior
to the onset of clinical symptoms. Consequently, the occurrence of treat-
ment-related symptoms/problems may suggest to otherwise asympto-
matic patients that treatments are harmful rather than helpful or that their
cancer is worsening. It is therefore important that the eftects of treatment
on patients’ functions and feelings of well-being are understood so that
they can be clearly communicated to the men and their families.
However, it is not clear how men’s reports of functions, bother, and well-
being vary across different types of radiotherapy over time. This gap is
especially disconcerting because accurate knowledge about the difteren-
tial effects of treatments are needed as health professionals assist patients
with the selection of cancer therapies and their understanding of the
effects of such therapies on their functions, bother, and well-being.
Further, It is important that health-care providers give the same attention
to the impact of the clinical treatment on functions, bother, and well-
being of patients and their families.

Although a plethora of studies have explored the effects of various
types of radiotherapy on urinary, sexual, and bowel function and/or
bother, few (Guedea et al., 2009; Litwin et al., 2007; Pinkawa et al., 2009;
Tanaka et al., 2010) have focused on these eftects from diagnosis through
the first year following completion of therapy. Further, although a
number of studies (Eller et al., 2006; Joseph et al., 2008) have explored
feelings of well-being among men with prostate cancer, their findings are
inconsistent. Using the Functional Assessment of Cancer Treatment for
patients with prostate cancer (FACT-P) to measure well-being, Eller et al.
(2006) report a difference between patients who received radical prosta-
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tectomy and those who received two different combinations of brachy-
therapy in a study comparing the three groups at baseline, 1 month, and
3 months. Although the investigators report between-group differences,
they did not adjust for baseline scores (time 1) while comparing times 2
and 3. Instead, they compared the scores across all three times. Failure to
adjust for baseline differences poses a significant threat to the validity
of their findings. However, in a comparison of health-related quality of
life between men receiving external beam radiotherapy (EBR) and
men receiving high dose radiation brachytherapy in combination with
EBR (HDR/EBR), Joseph et al. (2008) found no between-group difter-
ences in physical, social/family, emotional, or functional well-being at
12 months post-treatment.

The aforementioned literature shows a need to further study the
impact of prostate cancer radiotherapy on functions, bother, and
well-being of patients throughout the year following treatment. This is
particularly important in light of reports (Balderson & Towell, 2003;
Nelson, Balk, & Roth, 2010) suggesting that social/family, physical, and
functional well-being are all inversely associated with psychological
distress, depression, and anxiety among these patients. Thus, the purpose
of this study was to compare the eftect of three types of radiation treat-
ment (brachytherapy, HDR/EBR, and EBR) on functions, bother, and
well-being of men with prostate cancer at 1, 6, and 12 months after
completion of treatment. This study is the second of two studies con-
ducted using this sample. The first (Cameron, Springer, Fox-Wasylyshyn,
& El-Masri, 2012) explored the eftect of radiotherapy on functions and
bother 1 month after treatment and examined the predictors of post-
treatment perceived health state.

Findings from this study can be used to support evidence-based deci-
sion-making by nurses and other health-care providers as they care for
men with prostate cancer throughout the first year following treatment.
The psychosocial focus of our study is especially important in achieving
a balance between the clinical and psychosocial aspects of treating men
with prostate cancer: nurses and other health-care providers need to con-
sider the experiences of patients and their families with regard to the
impact of clinical treatments on the men’s perceived functions, bother,
and well-being.

Methods
Design

A repeated measures survey was conducted with a convenience sample
of 73 men with localized non-metastatic prostate cancer to explore the
impact of three radiation treatment modalities on their functions, bother,
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and well-being. The sample constituted all available patients who
attended a Regional Cancer Centre that provides a range of cancer serv-
ices in southwestern Ontario, Canada. Eligible participants (a) had a con-
firmed diagnosis of localized prostate cancer; (b) were about to undergo
radiation treatment (brachytherapy, HDR/EBR, or EBR alone); (c) were
able to read and understand English; and (d) were able to provide
informed consent. The participants were asked to complete the survey
prior to treatment initiation and at 1, 6, and 12 months following com-
pletion of their treatment.

Procedures

Prior to commencement of the study, ethical clearance was obtained
from the respective research ethics boards (i.e., university and hospital
boards). The principal investigator and a research assistant then described
the study to potential participants during a routine orientation class that
registered nurses at the Regional Cancer Centre provide to introduce
patients and their families to their course of treatment (i.e., type, times,
and place of treatments). After the presentation, the researchers gave
potential participants written information about the study, described the
role and expectations of participants, answered their questions, and
invited them to enrol. Consenting patients were then asked to complete
the baseline survey (described below) either onsite or offsite. Participants
who opted to complete the survey offsite mailed it to the investigators in
a stamped, addressed envelope that was provided. To minimize the burden
on participants and thus increase the likelihood of their continued par-
ticipation, the research assistant called participants at home to complete
the post-treatment questionnaire via telephone. Given that treatment
periods varied by type of therapy, patients completed their first post-
treatment survey at 1 month following completion of their respective
treatment protocol (i.e., 4 weeks for the brachytherapy group, 4 to 6
weeks for the HDR/EBR group, and 6 to 8 weeks for the EBR-only
group). The content of the pre- and post-treatment surveys was identical
except that the demographic section was not included in the latter.

Instrumentation

Our survey was composed of demographic and psychometric question-
naires. The demographic questionnaire elicited information pertaining to
age, marital status, living arrangement, history of cancer, stage of cancer,
and mode of cancer detection. The psychometric questionnaire elicited
information pertaining to self-perceived functions, bother, and well-being
using the Expanded Prostate Cancer Index Composite (EPIC) survey
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(Wei, Dunn, Litwin, & Sandler, 2000) and the Functional Assessment of
Cancer Therapy-General (FACT-G),Version 3 (Cella et al., 1995).

The 50-item EPIC evaluates patient function and bother in each of
four domains: urinary, bowel, sexual, and hormonal. An example of a
function item is “How often have you had bloody stools during the last
four weeks?” while an example of a bother item 1s “How big a problem,
if any, has having bloody stools been for you during the last four weeks?”
Items on the EPIC are measured on a five-point Likert scale ranging
from 1 to 5, later transformed to standardized weighted scores ranging
from 0 to 100. Responses were coded such that higher scores indicated
better function and less bother. The scoring was performed in accordance
with published guidelines for the EPIC (Sanda, Wei, & Litwin, 2002). The
50-item EPIC was modified in this study, with a reduced number of
items. All items in the urinary and bowel domains were retained. Four of
the original nine items pertaining to sexual function were deleted due to
their sensitivity (these items pertained to quality and frequency of erec-
tions, frequency of sexual intercourse, and frequency of waking with an
erection). Only one of the four sexual bother items was retained. This
asked how problematic sexual functioning or lack of sexual functioning
was for the participant. The impact of hormonal domain was not
explored in our study due to the very small number of participants who
reported receiving hormonal therapy.

Wei et al. (2000) report high internal consistency (Cronbach’s alpha
2 0.82) and test-retest reliability (r = 0.80) for each of the EPIC’s domain
scales (i.e., urinary, bowel, and sexual) and suggest that internal consis-
tency and test-retest reliability were satisfactory when the domains were
further reduced to function and bother sub-domains. In our sample, the
Cronbach’s alpha coefticients were 0.75 for urinary function, 0.89 for
urinary bother, 0.81 for bowel function, 0.93 for bowel bother, and 0.95
for sexual function. Internal consistency testing was not required for the
single-item sexual bother scale.

Three subscales of the FACT-G — functional well-being (FWDB),
emotional well-being (EWB), and social well-being (SWB) — were used
to measure health-related quality of life. The FACT-G was developed to
measure quality of life among patients with any type of cancer (Cella et
al., 1995) and it has well-established evidence of reliability and validity
(Cella et al., 1993, 1995; McQuellon et al., 1997). Cella et al. (1995) rec-
ommend that scores for each of the FACT-G subscales be calculated by
multiplying the number of items in the subscale by the sum of the scores
for these items and then dividing by the number of items answered. In
this study, we implemented case-mean substitution to impute missing
data on individual items; thus, scores on each subscale were calculated by
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summing the scores on all items in the subscale. Given that a number of
items in the FACT-G were administered in reverse form (i.e., higher
scores represented poorer quality of life), back reversing of these items
was performed prior to scoring. One item pertaining to sexual activity
and satisfaction in the SWB subscale was deleted because this improved
its Cronbach’s alpha from 0.66 to 0.75. Deletion of this item resulted in
a six-item SWB subscale. Cronbach’s alpha on the EWB (6 items) and
the FWB (7 items) was 0.85 and 0.92, respectively. Each item on the
FACT-G subscales was measured on a Likert scale ranging from 1 to 5,
with higher scores reflecting better well-being.

Data Analysis

Data analyses were conducted using SPSS Version 20. Basic descriptive
statistics were performed to describe the demographic characteristics of
the sample and compare these across the three treatment groups. Scores
on each outcome measure were calculated based on the guidelines out-
lined in the instrumentation section. Between-subjects repeated measures
analysis of covariance (RM-ANCOVA) was performed to compare each
study outcome among the three treatment groups at 1, 6, and 12 months
while adjusting for baseline scores. Given that no group differences were
found across any of the outcomes, the analysis was also performed in the
context of a within-subjects RM-ANCOVA to compare the scores on
each of the study outcomes at 1, 6, and 12 months while adjusting for
their baseline scores. Post hoc pairwise Bonterroni adjustments were
then made to examine the difference in the scores across each pair of
time periods (i.e., 1 vs. 6 months, 1 vs. 12 months, and 6 vs. 12 months).
All data analysis procedures were performed using a two-tailed alpha of
0.05 as the criterion for statistical significance.

Results
Sample Characteristics

The mean age of the participants was 67.6 years (SD * 5.9). The major-
ity of participants were either married or living common-law (n = 61;
83.6%). Forty participants (54.8%) had high-school education or less,
while 33 (45.2%) had postsecondary education. While 15.1% (n = 11)
had a personal history of cancer, a slim majority had a family history of
cancer (n = 51;69.9%). Further, 63% of participants (n = 46) had stage 1
cancer, 31.5% (n = 23) stage 2, and 5.5% (n = 4) stage 3. The mean PSA
score was 7.47 (SD * 7.4; median = 5.84).The results further suggest
that the three treatment groups (brachytherapy, HDR/EBR, and EBR)
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were not significantly different on any of the aforementioned sample
characteristics.

Repeated Measures Results

Table 1 displays the results of the mixed between-within-subjects RM-
ANCOVA and suggests that, overall, the three treatment groups were not
statistically different on any of the study outcomes after adjusting for base-
line scores. While there were no significant interactions between time and
treatment in any of the study outcomes, within-subjects differences (i.e.,
scores over time) were found in all outcomes except urinary function
(F = 1.59; p = .208), bowel function (F = 1.21; p = 0.303), sexual bother
(F=0.21; p = 0.810), and emotional well-being (F = 0.39; p = 0.676).

Table 1 Function, Bother, and Well-Being in Men With Localized
Prostate Cancer, Across Radiation Treatment Groups
Brachy-| HDR/ | EBR |Between| Within | Inter-
therapy | EBR Only | Groups | Subjects| action
Variable (n=29) | (n=23) | (n=21) | F(df=2)|F(df=2)| F(df="2)
Urinary function 438.6 438.9 | 463.74 1.12 1.59 1.22
(12.1) | (13.2) | (15.6)
Urinary bother 501.9 | 4929 | 5345 1.13 3.89* 1.34
(16.3) | (16.9) | (28.9)
Bowel function 625.3 | 593.7 | 580.2 1.03 1.21 .64
(17.3) | (19.2) | (20.8)
Bowel bother 593.3 | 551.0 | 549.0 1.17 5.87 1.46
(16.0) | (17.6) | (19.8)
Sexual function 88.9 | 104.4 97.0 1.27 5.70 32
(7.3) | (7.8) | (85)
Sexual bother 67.4 61.8 67.8 49 21 .54
4.1) (4.6) (4.8)
Social well-being 22.9 23.0 23.2 31 485 | 1.9
(-3) (-4) (-4)
Emotional well-being 23.1 22.7 23.4 .84 .39 1.35
(4) (4) (4)
Functional well-being 28.7 28.5 28.8 22 5.88" 1.69
(-6) (.7) (:8)
Notes: HDR = high dose radiation; EBR = external beam radiation; F’s and significance levels
from mixed between-within-subjects RM-ANCOVA with interaction eftects.
* p < 05,%% p< 01
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Table 2 Function, Bother, and Well-Being in Men With Localized
Prostate Cancer, Over Time
Time 1 Time 2 Time 3

(1 Month) (6 Months) (12 Months)
Variable M (SD) M (SD) M (SD)
Urinary function 388.4 (96.4), | 448.0(66.8), | 464.7 (58.9).
Urinary bother 4424 (141.7), | 525.3(103.1), | 557.5(99.5).
Bowel function 572.8 (140.0), | 611.3(119.2),, | 626.0 (104.0),
Bowel bother 561.9 (158.8), | 604.1(131.6),, | 616.1(120.4),
Sexual function 773 (103.6), | 104(110.0),, | 123.9(118.3),
Sexual bother 65.8 (30.6), 64.7 (28.2), 66.8 (29.5),
Social well-being 27.5 (3.0), 213 2.1), 21.5(2.2),
Emotional well-being 12.8 (2.5), 26.4 (3.4), 26.5 (3.5),
Functional well-being 28.3 (4.9), 28.9 (4.6), 29.2 (4.8),
Note: Means in the same rows with different subscripts are significantly different from each other
at p < .05 according to Bonferroni-adjusted pairwise comparisons following within-subjects-only
RM-ANCOVA.

Table 2 displays the within-subjects-only analyses performed on each of
the study outcomes, highlighting the adjusted mean scores at each time
period and the p values of their respective Bonferroni-adjusted pairwise
comparisons. These pairwise results suggest that there were time-related
changes in all outcomes except sexual bother and functional well-being.

Discussion

After adjusting for baseline scores, our between-subjects repeated meas-
ures findings suggest that there were no differences among the three radi-
ation treatments with regard to any of the outcome variables. However,
the within-subjects comparisons showed time-related changes in urinary
bother, bowel bother, sexual function, social well-being, and functional
well-being, which are important changes for men and their families to
understand. No interaction effects were found between treatment groups
and time in any of the study outcomes. Given the absence of between-
group differences and interactions, subsequent within-subjects ANCOVA
(which ignored treatment groups) with Bonferroni-adjusted pairwise
comparisons revealed that there were time-related changes on all out-
comes except sexual bother and FWB.
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Although other prospective studies have compared the impact of dif-
ferent treatments over time (Huang, Sadetsky, & Penson, 2010; Lev et al.,
2009; Litwin et al., 2007; Talcott et al., 2003), our study is unique in com-
paring three radiation treatments (brachytherapy, HDR/EBR, and EBR)
over time. Further, ours is one of only a few longitudinal studies (Huang
et al., 2010; Lev et al., 2009; Talcott et al., 2003) to control for baseline
scores of the outcome variables. Lastly, of the studies that we reviewed,
none examined the same time intervals that were used in our study.
These difterences make it difficult to compare our findings with those of
other studies.

The finding of an absence of between-treatment difterences suggests
that the impact of treatment on functional/bother domains and well-
being may not be an important factor to consider when selecting among
these three approaches to radiotherapy. However, this finding is not con-
sistent with those of previous studies. We caution that the lack of
between-group differences in our study may be unique to our sample
and/or issues with statistical power, given our relatively small sample. In
fact, post hoc power analysis revealed that our actual power for RM-
ANCOVA among the three groups was 69% and that a sample of 105
participants was needed to yield 80% power based on a small to medium
effect size (f = 0.25). Thus, we recommend that these findings be inves-
tigated with a larger sample.

Our findings suggest a significant improvement in bowel function
between 1 and 12 months. As expected, this corresponded with improve-
ment in bowel bother as indicated by higher scores for bowel bother.
Although sexual function was low across all three time periods, the
within-subjects analysis suggests that participants experienced significant
improvement in sexual function between 1 and 12 months. However, this
improvement was not accompanied by an improvement in sexual bother.
This apparent discrepancy between the sexual function and sexual bother
findings is not surprising, as others (Penson, Litwin, & Aaronson, 2003)
have found that function and bother do not always correlate. It is also
possible that the slight functional improvements are not satisfactory and
thus lead these patients to experience feelings of bother as their problems
linger over time.

Consistent with our findings with respect to the sexual and bowel
domains, urinary function demonstrated significant improvement
between 1 and 12 months. Unlike the sexual and bowel domains, urinary
function also showed significant incremental improvements between
1 and 6 months and between 6 and 12 months. Corresponding improve-
ments in urinary bother were seen for all three time frames, suggesting
that urinary bother diminished as function improved.
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[t is interesting that when function scores were high over time, as
with urinary and bowel functions, patients experienced statistically sig-
nificant improvements in their sense of bother. However, despite statisti-
cally significant improvement in the relatively low sexual function scores,
there was no corresponding improvement in sexual bother. These find-
ings suggest that a patient’s sense of bother is only somewhat linked to
their sense of function — that is, an improvement in function may not
necessarily decrease the sense of bother if the function improvement is
marginal and does not change the score from a low to a high range, as in
this study. Thus, it is important that nurses not only consider whether a
function improves over time, but also pay attention to the degree of
improvement. Patients who experience relative functional improvement
but continue to experience lower than optimal functions are likely to
experience a sense of bother that needs to be addressed.

Our results indicate that there were no changes in functional well-
being throughout the course of the study. This finding is likely related to
the relatively high levels of functional well-being at 1 month, which left
little room for improvement in subsequent months. At 1 month, partici-
pants had relatively low levels of EWDB. By 6 months, EWDB scores had
nearly doubled, at which point they levelled off and showed no further
change between months 6 and 12. This improvement in EWDB corre-
sponds to improvements in the sexual, urinary, and bowel functions and
thus may reflect a sense of optimism with respect to their progress and
prognosis.

Participants in this study reported high levels of SWB at 1 month
post-treatment. This is likely related to the tendency of family and friends
to rally around individuals during the time frame following a cancer
diagnosis and subsequent initiation of treatment. By months 6 and 12,
participants had experienced a significant drop in SWB in comparison
to their scores at 1 month. These lower scores may be related to the fact
that the acute crisis phase of a cancer diagnosis and its treatment had
passed, resulting in a possible reduction in the high level of support that
is typically provided to patients during the crisis phase of their illness.

Implications for Practice

Given that men with prostate cancer may not experience problems when
the cancer is first diagnosed, and that symptoms are likely to manifest after
radiation treatment, it is important that nurses and other health-care
providers prepare both patients and families for the nature of those poten-
tial symptoms during the first follow-up year. Since most scores were
lowest at the initial phase of treatment completion (i.e., at 1 month),
nurses and other health professionals may need to pay special attention to
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emotional concerns during this critical time. Functional impairment due
to treatment may be misinterpreted by patients and their families as a sign
of health deterioration. Our findings pertaining to sexual function and
bother scores indicate that improvement in sexual function might not
translate to a reduction in sense of bother and thus nurses may need to
assess sexual function and bother separately.

We caution nurses against generalizing our finding concerning the
seemingly similar impact of the three radiation treatments on functions,
bother, and well-being among men with prostate cancer. We recommend
that our results be further investigated before our suggested implications
for practice with regard to this finding are considered. We also recom-
mend that the observational self-report nature of our study and the fact
that it was conducted with a relatively small sample be considered. We
recommend that it be replicated with a larger sample that will provide
sufficient power to analyze the data while adjusting for the clustered
nature of observations and the collinearity among multiple outcomes.

In conclusion, our results suggest that the functions, bother, and well-
being scores of men with prostate cancer who receive radiotherapy are
likely to improve over time, regardless of the nature of that therapy.
Although sexual function improved over time, persistent low scores indi-
cate that sexual function continues to be a problem a year after comple-
tion of treatment. Finally, the findings of our research add to the growing
literature that highlights the fact that clinical treatment of cancer has an
impact on functions, bother, and well-being of patients and their families.
Thus, it 1s essential that patients’” experiences and concerns be considered
before, during, and after radiation treatment. Specifically, nurses and other
health-care providers need to inform patients and their families about
what to expect during the first 12 months after completion of radiation
treatment. Furthermore, it is important that patients feel that they are
being listened to and that their experiences are being considered by their
health-care providers.
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