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Purpose: Several treatment options are available for patients with prostate cancer. Applicable and valid self-assess-
ment instruments for assessing health-related quality of life (HRQOL) are of paramount importance. The aim of
this study was to explore the validity and responsiveness of the intestinal part of the prostate cancer-specific ques-
tionnaire QUFW94.
Methods and Materials: The content of the intestinal part of QUFW94 was examined by evaluation of experienced
clinicians and reviewing the literature. The psychometric properties and responsiveness were assessed by analyz-
ing HRQOL data from the randomized study Scandinavian Prostate Cancer Group 7 (SPCG)/Swedish Association
for Urological Oncology 3 (SFUO). Subscales were constructed by means of exploratory factor analyses. Internal
consistency was assessed by Cronbach’s alpha. Responsiveness was investigated by comparing baseline scores with
the 4-year posttreatment follow-up.
Results: The content validity was found acceptable, but some amendments were proposed. The factor analyses
revealed two symptom scales. The first scale comprised five items regarding general stool problems, frequency,
incontinence, need to plan toilet visits, and daily activity. Cronbach’s alpha at 0.83 indicated acceptable homoge-
neity. The second scale was less consistent with a Cronbach’s alpha at 0.55. The overall responsiveness was found to
be very satisfactory.
Conclusion: Two scales were identified in the bowel dimension of the QUFW94; the first one had good internal
consistency. The responsiveness was excellent, and some modifications are suggested to strengthen the content
validity. � 2010 Elsevier Inc.

HRQOL, Module, Radiotherapy, Prostate, Intestinal.
INTRODUCTION

Standardized self-assessment methods for evaluating health-

related quality of life (HRQOL) have been developed for use

in clinical research (1, 2). Disease-specific questionnaires are

generally composed of a ‘‘core’’ portion complemented by

‘‘disease-specific’’ modules. These modules are added to

the core questionnaire to obtain more detailed information

on several domains—often disease-specific symptoms—in

the patient group under study (3).

Prostate cancer (PC) is the second most common malig-

nancy in men worldwide (4). Radical prostatectomy or radio-

therapy (RT) with or without hormonal treatment represent
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the curative treatment options. There is no consensus interna-

tionally on the optimal treatment strategy (5). Although RT

plus hormonal treatment (HT) is superior to RT alone (6, 7)

and RT plus HT is superior to HT alone (8), none of the treat-

ment options have demonstrated superiority as single treat-

ment. Each of the treatment modalities carries a risk of

significant morbidity in areas such as sexual, urinary, and

bowel function and may persist for several years (9). Conse-

quently, HRQOL is a central concern in PC patients (10).

In recent years, several studies have been published on

treatment-related morbidity in prostate cancer patients,

and various module specific questionnaires are developed

(10–15). The questionnaire QUFW94(15) was designed to
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evaluate side effects experienced by prostate cancer patients

following pelvic RT. The items were divided into four main

categories: general function, urinary problems, intestinal

problems, and sexual problems.

Internal consistency, test–retest, and interrater reliability

have been assessed, but on a limited sample (16). In previous

published studies, the QUFW94 was scored by multiple out-

comes (15, 17–19), representing a statistically questionable

methodology. Even if no treatment effect is truly present,

some of these comparisons could theoretically appear as

‘‘statistically significant’’ by pure chance because of multiple

tests. Later versions of the instrument exist (19–21), but de-

velopment and validation procedures have not been pub-

lished. As preparation for further analysis based on data

from the QUFW94, a validation study was conducted to im-

prove the scoring procedures. The intestinal domain was cho-

sen on the basis of frequently reported toxicity in PC patients

treated with RT (6, 18, 19, 22–27) (Table 1). This approach

might serve as a validation template for the other domains

in the questionnaire. The aim of this study was to improve

the construct validity and investigate the responsiveness

and content validity of the QUFW94.
METHODS AND MATERIALS

The QUFW94 questionnaire contains 39 questions, of which 13

assessed intestinal problems (Table 2). Ten of the single items
Table 1. Summary of selected large randomized trials pertaining to the
prostate cancer treated

Reference Treatment Follow-u

Fransson et al. 2009 (18) HT vs. HT + RT (mean 64.8 Gy) 4 years

Wiegel et al. 2009 (26) RP vs. RP + RT (60 Gy) 4.5 years

Dearnaley et al. 2007 (24) Standard CFRT (64 Gy) vs.
escalated CFRT (74 Gy)

6 months

Zietman et al. 2005 (27) 70.2 vs. 79 Gy 5.5 years

Bolla et al. 2005 (23) RP vs. RP + RT (60 Gy) 5 years

Peeters et al. 2005 (25) CFRT 68 Gy vs. 78 Gy 3 years

D’Amico et al. 2004 (6) RT vs. RT + HT (67 Gy) 4.5 years

Ataman et al. 2004 (22) RT vs. RT+HT (70 Gy) 3.5 years

Fransson et al. 2001 (18) DT vs. RT (mean 65 Gy) median 3.3
2.5 years

Abbreviations: CFRT = conformal RT; DT = deferred treatment; EORT
FACT = Functional Assessment of Cancer Therapy; LENT/ SOM = Late
alytic; HT = hormonal treatment; PCSS = Prostate Cancer Symptom Scale
Therapy Oncology Group; UCLA PCI = University of California—Los A
were answered on numerical rating scales (NRS) with anchors at

each extreme (exemplified by ‘‘very good function’’ to ‘‘very

poor function’’). Two questions were dichotomized using a yes/no

answering alternative (Items 53 and 57), and one item (Item 59)

was scored as an open-ended question and consequently not

included in this analysis.

A three step validation procedure was conducted.

Step 1
A literature review was performed to identify existing instruments

that addressed similar or related dimensions of HRQOL in PC

patients. The purpose was to compare the content and scoring form

of the QUFW94 questionnaire with other published instruments. Sys-

tematic searches in PubMed and Medline using the Medical Subject

Headings (MeSH) term ‘‘prostatic neoplasms’’ were performed. The

following keywords and combinations were used: validation AND

questionnaire, HRQOL AND questionnaire, HRQOL AND module,

clinical significance AND HRQOL. The search was limited to the

English-language literature and included studies published from

1990 up to February 2007. Studies on patients with metastatic pros-

tate cancer were excluded. The reference lists of all identified publi-

cations were manually checked to retrieve other relevant publications,

which were not identified by means of the computerized search.

Step 2
Content validity of the intestinal part of the QUFW94 question-

naire was further investigated through cooperation with clinicians.

The questionnaire was mailed to 22 clinicians in Norway and

Sweden. These clinicians constituted a convenience sample of
frequency of gastrointestinal toxicities reported in patients with
with radiotherapy

p Questionnaires/measurement Reported GI toxicities

PCSS (formerly called
QUFW) Question:
‘‘overall bother from
bowel symptoms’’

Mean 1.0 vs 1.5 (11 point scale)

EORTC/RTOG Grade $2 in 0% vs. 1.4%
Overall GI toxicity
UCLA PCI bowel index Standardized mean score 15.6

vs. 18.0
LENT/SOMA score Standardized mean score 7.3

vs. 8.9
EORTC/RTOG (overall

GI-toxicity)
14% vs. 9% $ Grade 2

EORTC/RTOG Grade $2 in 9% vs. 18%
Overall GI toxicity
EORTC / RTOG 2.6% vs. 4.3% Grade 3
Overall GI toxicity
EORTC/RTOG 23.2% vs. 26.5% $ Grade 2
Overall GI-toxicity
Common Toxicity Criteria 19% $ Grade 2 in both groups
Rectal bleeding
EORTC / RTOG 9 .8% $ Grade 2 in both groups
Overall GI-toxicity

vs QUFW94 Mean 1.0 vs. 2.3 (11 point scale)

Question: ‘‘overall bother
from bowel symptoms’’

C = European Organisation for Research and Treatment of Cancer;
Effects Normal Tissue / Subjective Objective Management and An-
; RP = radical prostatectomy; RT = radiotherapy; RTOG = Radiation
ngeles Prostate Cancer Index.



Table 2. Overview of prostate cancer modules

Module No. of items Scoring form Dimensions
Questions in the bowel
dimension of module

Psychometric properties
of the bowel dimension

EORTC Prostate
Cancer Module;
Borghede & Sullivan
1996 (11)

8 of 19 Likert scale with four
response categories
Scored in three scales
(same as the dimensions)
Linearly transformed
to 0–100

� Sexual function
� Urinary symptoms
� Intestinal/ bowel

symptoms

34. Are you satisfied with
your bowel function?

35. Do you have bowel or
intestinal bleeding?

36. Do you need to empty
your bowel more than
once a day?

37. Do you have involuntary
leakage of feces when
urinating?

38. Are you troubled by
flatulence?

39. Do you have involuntary
leakage of feces?

41. Do you have pain in or
around your anus?

42. Have you had any other
anal symptoms (e.g.,
itching, fragile skin,
hemorrhoids)?

Psychometric
properties are not
satisfactory.

All items loaded on
one factor (eigenvalue
3.5) but revealed two
subscales. Items 39, 41,
and 42 loaded above
the 0.40 level, and the
remaining items below
this level.

Prostate Cancer Subscale
(PCS) of the FACT-G,
Esper et al. 1997 (10)

12 of 47 Likert scale with 5
response categories
Scored by summing
the five subscales of
the Fact-G plus the
PCS = a composite
quality-of-life score
Not transformed
to 1–100

� Sexual function
� Urinary symptoms
� Intestinal/bowel

symptoms
� Pain

35. I am losing weight.
36. I have a good appetite.
37. I have aches and pains

that bother me.
38. I have certain areas of

my body where I
experience significant
pain.

39. My pain keeps me from
doing things that I want
to do.

40. I am satisfied with my
present comfort level.

41. I am able to feel
like a man.

42. I have trouble moving
my bowels.

43. I have difficulty
urinating.

44. I urinate more
frequently than usual.

All four dimensions of
the PCS are scored on one
scale, and it is one of six
sub-domains of the
FACT-P. Acceptable
internal consistency
(Cronbach alpha at 0.87)
and sensitivity to change,
but the subscale is not
explored by factor
analysis. Only one item
(42) concerns intestinal
symptoms.
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Table 2. Overview of prostate cancer modules (Continued )

Module No. of items Scoring form Dimensions
Questions in the bowel
dimension of module

Psychometric properties
of the bowel dimension

45. My problems with
urinating limit my
activities.

46. I am able to have and
to keep an erection.

UCLA Prostate
Cancer Index
(PCI) Litwin
et al. 1998 (13)

5 of 20
Likert scale with 4-5

response categories
Scored in six scales,
function and bother for
each dimension Most
useful in conjunction
with the eight general
domains of the SF-36
Linearly transformed
to 0–100

� Sexual function + bother
� Urinary function + bother
� Bowel function + bother

Function:
1. How often have you

had rectal urgency
(felt like I had to pass
stool, but did not)
during the last 4 weeks?

2. How often had you had
stools (bowel movements)
that were loose or liquid
(no form, watery, mushy)
during the last 4 weeks?

3. How much distress
have your bowel
movements caused
you during the last 4 weeks?

4. How often have you
had crampy pain in
your abdomen or pelvis
during the last 4 weeks?
Bother:

1. Overall, how big a problem
have your bowel habits
been for you during the
last 4 weeks?

Scored in two scales
of function (four items)
and bother (one item).
Acceptable psychometric
properties; excellent
test–retest and internal
consistency at 0.65.
Multitrait scaling and
factor analysis revealed
the proposed scales.

EPIC Wei et al.
2000 (14)

14 of 50 Likert scale with 3–5
response categories,
an expanded version of
the UCLA PCI. Scored
in eight scales; function
and bother for each
dimension Linearly
transformed to 0 – 100

� Sexual function + bother
� Urinary function + bother
(or incontinence +

irritation/obstruction)
� Bowel function + bother
� Hormonal function + bother

Function:
Over the past 4 weeks,

13. How often have you
had rectal urgency
(felt like I had to
pass stool, but did not)?

14. How often had you had
uncontrolled leakage

of stool or feces?
15. How often had you had

stools (bowel movements)
that were loose or liquid
(no form, watery, mushy)?

16. How often have you had
bloody stools?

Scored in two
scales of function
and bother
based on
item content.
Satisfactory survey
characteristics in
validation analysis;
internal
consistency and
test-retest
reliability, factor
analysis and item
content analysis
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Table 2. Overview of prostate cancer modules (Continued )

Module No. of items Scoring form Dimensions
Questions in the bowel
dimension of module

Psychometric properties
of the bowel dimension

17. How often have your bowel movements
been painful?

18. How many bowel movements have
you had on a typical day?

19. How often have you had crampy
pain in your abdomen, pelvis or rectum?

Bother:
How big a problem, if any, has
each of the following been
for you during the last 4 weeks:

20. Urgency to have a bowel
movement 0–4

21. Increased frequency
of bowel movements 0–4

22. Watery bowel
movements 0–4

23. Loosing control of
your stools 0–4

24. Bloody stools 0–4
25. Abdominal/pelvic/rectal pain 0–4
26. Overall, how big

a problem have your
bowel habits been for
you during the last 4 weeks?

showed excellent
properties.

HRQOL instrument
(no name)
Dale et al.
1999 (13)

12 of 35 Likert scale with
5–7 response
categories Scored in
six scales,
two scales within
each dimension;
items in each scale
are summated
Not tranformed
to 1–100.
Developed specially
for PC patients
treated with
radiotheraphy

� Sexual function
(interest and impotence)
� Urinary function (urgency

and stream length)
� Bowel function (daily

life and urgency)

Over the past week:
1. How many times in

day did you get urge
to have a bowel movement (U)?

2. How many bowel
movements did you
have in a day (U)?

3. How often have the stools been
normal consistency?

4. How often have the stools
been loose or mucous-like?

5. How often has the
urge to have a bowel
movement interrupted
or interfered with
your normal daily activity (DL)?

6. How often have
you soiled your
undergarments (DL)?

7. How often have your bowel movements
been painful (U)?

Scored in two
scales of ‘‘daily
living’’ (DL; three
items; 5, 6, 8) and
‘‘urgency’’ (U; four
items; 1, 2, 7, 10)
based on factor
analysis.

Acceptable internal
consistency on both
scales. Item
convergence and
divergence
validity and
responsiveness
are satisfactory.
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Table 2. Overview of prostate cancer modules (Continued )

Module No. of items Scoring form Dimensions
Questions in the bowel
dimension of module

Psychometric properties
of the bowel dimension

8. How often have you lost control of your
bowel movements (DL)?

9. How often have you noticed blood
in your stool?

10. If you are taking any medications to
control diarrhea, how many do you take per day (U)?

11. If you have bleeding with your
bowel movements,
how heavy is it?

12. If you had any of
the above symptoms,
how bothersome were
these in your daily life?

QUFW94
Widmark et al.
1994 (15)

13 of 39 Numerical rating scale
with 11 response categories
(for all items except Items
53, 57, and 59; see Methods
and Materials section) Not
scored in scales; each single
question yields one outcome,
responses from 0–10. Not
transformed to 1–100

� General function
� Urinary problems
� Intestinal problems
� Sexual problems

47. Do you have problems with your stools?
48. How many stools in 24 hours do you have?
49. How is the consistency of your stools?
50. Do you have fecal incontinence?
51. Do your stool problems make you plan your

visits to the toilet?
52. Do you have problems with excessive gas?
53. Do you use diapers (because of stool leakage)?
54. Do you get cramps/pain when you pass your stools?
55. Do you have mucus in your stools?
56. Do you have blood in your stools?
57. Do you have any special dietary habits

because of your intestinal tract?
58. How much do your stool problems

influence your daily activities?
59. If you have described some intestinal

problems, which problem(s) do you think
are the worst?

Reliability and
responsiveness
found acceptable
on a limited sample.
Psychometric
properties not
evaluated.

Abbreviations: EORTC’ s Prostate Cancer Module = European Organization for Research and Treatment’s Prostate Cancer Module; EPIC = Expanded Prostate Index Composite; FACT-G =
Functional Assessment of Cancer Therapy—General; HRQOL = health-related quality of life; PT = prostate cancer; UCLA Prostate Cancer Index = University of California—Los Angeles Pros-
tate Cancer Index.
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Validity and responsiveness of the diagnosis-specific module QUFW94 d R. J. REIDUNSDATTER et al. 799
invited clinicians with clinical expertise in radiotherapy, medical

oncology, and surgery. All had extensive clinical experience in

treatment of patients with prostate cancer. An accompanying letter

was enclosed with questions regarding relevance of the existing

questions and the potential need of new items. The proposals

made by the clinicians were summarized and categorized.

Step 3
The results of the SPCG-7/Swedish Association for Urological

Oncology (SFUO)—3 study were recently published, demonstrating

a significant survival benefit in favor of RT (8). The QUFW94 was

applied as a disease-specific module, in addition to the core ques-

tionnaire EORTC QLQ-C30, for assessing HRQOL in the SPCG-

7/SFUO-3 study (19). Construct validity and responsiveness were

explored by analyzing data from the gastrointestinal (GI) domain

from this study (19). All GI items with NRS were included in these

analyses. Compliance was calculated according to patients at risk.

The EORTC QLQ-C30 and the QUFW94 were completed by the

patients at baseline (= T1), at start of RT (= T2), at end of RT (= T3),

3 months after end of RT (= T4), 9 months after end of RT/1 year

after inclusion (= T5), and 2 years (= T6) and 4 years (= T7) after

baseline. The description of the sample and the methods for the trial

have been described previously (8, 19). Only the RT arm was

included in these analyses because the QUFW94 primarily was

developed to detect symptoms caused by RT. Of 875 patients,

423 were included in these validation analyses (Table 3).

Ethics
The SPCG-7 study was approved by regional ethical committees,

and a further approval for this methodological project was consid-

ered unnecessary.

Statistics
The statistical analyses were performed using the SPSS version

12.0 software package. The mean scores, standard deviation, and

the frequency distribution were calculated for all categorical items

in the bowel dimension at each point in time. Acceptability was

evaluated by means of response rates and percentage of missing

items. Exploratory factor analysis was performed to identify items

to be combined into meaningful scales. Points of measurements

selected for psychometric analysis were initially T2–T5, because

symptoms appeared to be present even at those time points. All

items except for Item 49 and the two items with dichotomy response

options (Items 53 and 57) were used to construct a correlation matrix

and explored by means of explorative factor analysis. The extraction

method used was principal component analysis with 0.4-item scale

criterion as the midpoint. The ‘‘eigenvalues greater than 1 rule’’ was
Table 3. Patient characteristics (N = 423)

Median age in years (range) 66 (49–75)

n %
Stage

T1 (b + c) 11 2.6
T2 82 19.4
T3 330 78.0

WHO Grade
G1 65 15.4
G2 284 67.1
G3 72 17.0

Infiltration of the seminal vesicles 95 22.5

Abbreviation: WHO = World Health Organization.
applied (28), and an oblique rotated Promax solution was conducted

in this study. Internal consistency of the proposed scales was

assessed with Cronbach’s alpha. Responsiveness was assessed by

within-subjects analysis of variance. The general linear model for re-

peated measurements was used to explore differences in the mean

scores during the time period. The t tests were performed according

to Bonferroni adjustments for multiple comparisons. Referring to

criteria for clinically significant effects (29) and transferring the

recommendations to our 11-point scale; a change of 0.5–1.0 was

considered to be of small clinical significance. A change of 1.0–

2.0 was considered to be moderate, and a change above 2.0 was per-

ceived as a large change in the patients’ symptom burden.

RESULTS

The review of literature revealed seven prostate cancer

modules for self-assessment of HRQOL. One of them was

constructed for detection of only late toxicity (30) and was

consequently excluded from the present study. The remain-

ing six modules are presented in Table 2. All instruments

consisted of items addressing the dimensions of sexual, uri-

nary, and intestinal symptoms. The most recently developed

instruments were the HRQOL instrument by Dale et al. (12),

the UCLA Prostate Cancer Index (13), and the EPIC (14).

These instruments divided the main dimensions mentioned

earlier into subdimensions of function and bother. The Pros-

tate Cancer Subscale (PCS) of the FACT additionally con-

tained one dimension of pain, but the intestinal part of this

module was addressed with only one item (10). All instru-

ments, except for the QUFW94, make use of Likert scales

with 4–7 response options. In the EORTC’s module, the

UCLA index, and the EPIC, all scales and item scores are lin-

early transformed to a 0–100 scale. All instruments, except

for the QUFW94, scored the items into one or more scales.

Content validity
Fourteen clinicians answered the request (response rate 64%),

and 10 of these were men. Eight of them were medical oncolo-

gists, three were urologists, and three were gastro-surgeons.

Relevance of existing items
Five clinicians stated that Item 53 (use of diapers) measured

the same as Item 50 (fecal incontinence) and Item 48 (fre-

quency) and suggested omitting the question (Item 53) from

the questionnaire. Two clinicians mentioned that excessive

gas (Item 52) was a minor problem in patients and was possi-

bly irrelevant. Three respondents criticized Item 49 about

stool consistency as inconsistent. Three respondents recom-

mended more investigative questions about dietary habits,

such as, ‘‘Do you have to eat less or different than normally?’’

Need for additional items
Suggestions of relevant questions that were lacking in-

cluded the domain on odor problems and their possible social

consequences. Another possible missing item was, ‘‘Does the

patient feel the anus has become too constricted and the stools

are pencil thin?’’ A supplementary item to incontinence (Item

50) was suggested: ‘‘Are you bothered by acute defecation



Table 4. Factor loading (structure matrix) for point of measurements T2–T5

T2 (n = 377) T3 (n = 351) T4 (n = 386) T5 (n = 372)

Factor I Factor II Factor I Factor II Factor I Factor II Factor I Factor II

Item 47 Stool problem 0.79 0.30 0.81 0.51 0.75 0.54 0.77 0.43
Item 48 Frequency 0.81 0.16 0.75 0.26 0.65 0.05 0.70 0.02
Item 50 Incontinence 0.44 0.43 0.56 0.29 0.65 0.22 0.53 0.17
Item 51 Planning 0.88 0.11 0.85 0.18 0.85 0.13 0.86 0.23
Item 52 Excessive gas 0.52 0.19 0.36 0.46 0.37 0.37 0.48 0.25
Item 54 Cramps 0.19 0.80 0.35 0.68 0.24 0.84 0.27 0.79
Item 55 Mucus 0.45 0.60 0.50 0.63 0.68 0.39 0.65 0.42
Item 56 Blood 0.04 0.78 0.09 0.76 0.18 0.78 0.22 0.82
Item 58 Daily activity 0.91 0.17 0.88 0.36 0.86 0.34 0.86 0.30
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and do not reach the toilet in time?’’ Questions about sore-

ness and itching in the anus were also mentioned as lacking.

Three respondents mentioned that the questions covered all

the relevant issues of interest.

Patient compliance
Compliance among patients at risk was 96% at T2 (study

entry), ranged from 88% to 94% the following 2 years, and

reached 82% after 4 years.

The psychometric properties
The exploratory factor analysis revealed a two-factor solu-

tion throughout the four time points T2, T3, T4, and T5, yield-

ing two symptom scales (Table 4). The first scale identified

included five items about stool problems, frequency, inconti-

nence, need to plan toilet visits, and daily activity. These items

accounted for 41% of the total variance with an eigenvalue of

3.7 and a Cronbach’s alpha at 0.83. The second scale identified

consisted of three items; cramps, mucus, and blood in stools

(Items 54–56). These three items accounted for 14% of the

total variance, with an eigenvalue of 1.4 and a Cronbach’s al-

pha at 0.54. Mucus in stools (Item 55) loaded at Factor II at T2

and T3. These two scales were most consistent at the start and

end of RT treatment (T2 and T3). Excessive gas (Item 52)

loaded at different factors during the measurement times.

Responsiveness
The descriptive mean scores of all symptoms at each time

point are shown in Table 5. Repeated measurements of mean
Table 5. Mean scores and standard deviation for each item with categ

T1 (n = 423) T2 (n = 404) T3 (n = 373)

M SD M SD M SD

Item 47 Stool problem 0.6 1.52 1.6 2.70 3.2 2.84
Item 48 Frequency 1.8 0.99 2.4 1.76 3.5 2.04
Item 49 Concistency 4.8 1.55 4.4 2.11 4.1 2.07
Item 50 Incontinence 0.1 0.54 0.3 0.89 0.6 1.24
Item 51 Planning 0.2 0.85 0.8 2.07 2.3 2.94
Item 52 Excessive gas 1.9 2.30 2.7 2.71 3.6 2.81
Item 54 Cramps 0.2 0.77 0.3 1.06 1.9 2.71
Item 55 Mucus 0.1 0.52 0.4 1.07 1.9 2.38
Item 56 Blood 0.1 0.46 0.1 0.55 0.6 1.45
Item 58 Daily activity 0.2 0.74 0.8 1.87 2.1 2.62
scores are illustrated in Fig. 1. The sample size was reduced

in this analysis (n = 122), because only the patients who

answered all items at each time were included. After the

end of treatment, most symptoms decreased as expected.

The largest decrease was seen between the end of RT (T3)

and 3 months after (T4). From 3 months after treatment

(T4) until 4 years after inclusion (T7), the curves seemed to

flatten out for most of the symptoms.

Comparing the mean scores from T1 (baseline) to the end

of RT (T3) revealed statistically significant changes in mean

scores for all symptoms (p # 0.01; Table 6). At the end of the

RT, the patients reported a worsening of stool problems (Item

47) of 2.5 points. The stool frequency, the need to plan the

toilet visit, the influence on daily activity, excessive gas,

cramps, and mucus in stools increased moderately. Inconti-

nence and blood in stools increased slightly.

Comparison of the mean scores 4 years after inclusion (T7)

with baseline measurements revealed significant increases in

all symptoms except for cramps (Table 6). Even after 4 years,

patients reported increased stool problems, need to plan toilet

visits to a larger extent, and increased influence on daily

activity. The increase in frequency, incontinence, excessive

gas, mucus, and blood in stools were small.
DISCUSSION

The literature review showed that several modules exist for

reporting symptoms related to RT in PC patients. One might

propose that there are in fact too many instruments available,
orical response option at each time point (T1–T7) for all patients

T4 (n = 399) T5 (n = 393) T6 (n = 345) T7 (n = 203)

M SD M SD M SD M SD

1.7 2.29 1.6 2.21 1.8 2.42 1.8 2.53
2.5 1.53 2.6 1.66 2.6 1.63 2.3 1.31
4.3 1.72 4.3 1.71 4.6 1.79 4.9 1.86
0.7 1.50 0.6 1.33 0.6 1.26 0.6 1.42
1.4 2.26 1.7 2.51 1.6 2.38 1.4 2.36
3.1 2.70 3.1 2.62 3.2 2.67 2.7 2.72
0.7 1.68 0.4 1.25 0.5 1.41 0.4 1.15
1.2 1.99 1.4 2.10 1.3 1.91 1.0 1.73
0.2 0.95 0.4 1.37 0.7 1.61 0.5 1.22
1.2 1.93 1.1 1.82 1.3 1.98 1.1 1.92
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Fig. 1. Repeated measurements (T1–T7) of intestinal symptoms in
122 patients treated by radiotherapy (RT) and hormonal therapy for
locally advanced prostate cancer. 1 = baseline (BL); 2 = start of RT;
3 = end of RT; 4 = 3 months after RT; 5 = 1 year after BL; 6 = 2 years
after BL; 7 = 4 years after BL. Item 47 = general stool problems;
Item 48 = frequency; Item 50 = incontinence; Item 51 = planning;
Item 52 = excessive gas; Item 54 = cramps; Item 55 = mucus;
Item 56 = blood; Item 58 = daily activity; Score 1 (function/
bother-scale) = item 47, 48, 50, 51, and 58.
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and a standardized version is advisable. New treatment mo-

dalities are normally evaluated in randomized studies with

overall survival as the primary endpoint. The treatments’ im-

pact on HRQOL is essential, because many patients are living

for several years posttreatment. Information about HRQOL is

of paramount importance to guide treatment, especially with

marginal survival differences between treatment modalities

(31). The scoring of the QUFW94 is different from all other

available questionnaires. The multiple outcomes may repre-

sent a statistical weakness, and the scoring procedure makes

comparison to other studies difficult.

The content validity of the QUFW94 was examined by

exploring the literature supported by evaluations from expe-

rienced clinicians considered as a supplement to the literature

review. Five of the 14 (36%) clinicians suggested removing

Item 53 (use of diapers) from the questionnaire because of

its overlap with Item 48 (frequency) and Item 50 (inconti-

nence). The dichotomous response option of this item

complicated psychometric analyses. None of the other com-

parable published PC modules contain questions about use of

diapers. Item 49 about stool consistency was criticized by 3

of 14 respondents. In later versions of QUFW94, this item
Table 6. Pairwise comparisons: t test for repeated measurements

T1–T3 T3–T4

Mean diff Std. Error p value Mean diff Std. Erro

Item 47 Stool problems 2.5* 0.24 0.000 1.64* 0.24
Item 48 Frequency 1.7* 0.15 0.000 0.88 0.15
Item 50 Incontinence 0.3* 0.09 0.010 0.22 0.11
Item 51 Planning 2.0* 0.24 0.000 0.98* 0.20
Item 52 Excessive gas 1.3* 0.24 0.000 0.47* 0.18
Item 54 Cramps 1.5* 0.23 0.000 1.07* 0.19
Item 55 Mucus 1.7* 0.20 0.000 0.7 0.19
Item 56 Blood 0.5* 0.14 0.001 0.4* 0.13
Item 58 Daily activity 1.7* 0.22 0.000 0.9* 0.21

* Statistical significant after Bonferroni adjustments.
was removed (Table 2—Appendix). Comparable PC-specific

instruments with acceptable psychometric properties (12–14)

include the issue of stool consistency but focus on loose con-

sistency as suggested by the clinicians in this study. On this

basis, we suggest rewording the item.

Item 57 about dietary habits was criticized for being

nonspecific. The dichotomous response option complicated

psychometric analysis for this item as well. None of the com-

parable PC instruments included questions concerning die-

tary habits. This led to discussion of whether the question

belongs to other dimensions of a HRQOL-instrument. Exces-

sive gas (Item 52) was the most frequent problem among the

patients at all time points but was criticized by two of the

14 clinicians for being irrelevant. The gap between the patient

and the clinicians’ impression could be due to the item’s

embarrassing content. The high mean score at inclusion indi-

cates that problems with excessive gas might be the same in

untreated patients or are related to the hormonal treatment.

Only one of the comparable instruments included excessive

gas (flatulence) (11), but the item was scored as a single

item. In our analyses, the item loaded at different factors at

each time point. This indicates that excessive gas probably

measures a single aspect of HRQOL, which is common for

nonspecific physical symptoms (32).

Issues mentioned to be lacking in the QUFW94 question-

naire were odor problems and their possible social conse-

quences. None of the other PC modules included questions

regarding this topic directly, but some covered the issue of

social consequences by emphasizing the bother subdimen-

sion of the bowel symptoms (Table 2). However, stool incon-

tinence is a known side effect after RT for prostate cancer

(33), and this might lead to odor and social problems such

as isolation for patients. Adding an item detecting anal steno-

sis was suggested but was not covered by any of the other PC

modules. This late adverse effect is expected after RT (34,

35). Urgency is an issue included in the most recently devel-

oped instruments (12–14) and was also an issue suggested to

be lacking in the QUFW94 questionnaire. However, this item

has been added in a later version of the questionnaire (Table

2—Appendix). Items on soreness and itching were suggested

by only one clinician; however, none of the comparative

validated instruments (12, 14) covered this issue.
with Bonferroni adjustments, time points T1–T7 (n = 122)

T4–T7 T1–T7

r p value Mean diff Std. Error p value Mean diff Std. Error p value

0.000 0.6 0.25 0.069 1.5* 0.25 0.000
0.000 0.1 0.12 1.000 0.7* 0.11 0.000
0.147 0.1 0.14 1.000 0.6* 0.13 0.000
0.000 0.3 0.19 1.000 1.3* 0.21 0.000
0.040 0.2 0.23 1.000 1.0* 0.26 0.001
0.000 0.2 0.12 1.000 0.3 0.12 0.130
0.168 0.0 0.18 1.000 1.0* 0.17 0.000
0.034 0.4* 0.14 0.038 0.5* 0.13 0.000
0.002 0.3 0.19 1.000 1.1* 0.19 0.000
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The excellent response rate from the SPCG-7 study under-

scores the importance of HRQOL issues to these men. This

fact contributes to strengthening the acceptability of the ques-

tionnaire.

Two scales of symptoms were identified by the factor anal-

ysis. The first was composed of five items (stool problems,

frequency, incontinence, need to plan toilet visits, and influ-

ence on daily activity) and was consistent over time. Reliabil-

ity measured by Cronbach’s alpha demonstrated robust

internal consistency and confirmed the homogeneity of the

scale. The items in this scale concerned daily bother and fre-

quency and incontinence. On this basis, we recommend im-

plementing this ‘‘function/bother’’ scale in the analysis of

the SPCG-7 HRQOL data.

The second scale consisted of Items 54, 55, and 56 and mea-

sured cramps and pain, mucus, and blood in stools. This scale

displayed a much weaker internal consistency and was not

consistent over time. All comparable instruments (10–14) cov-

ered the issues of pain, some covered blood (11, 12, 14), but

none included mucus. Only pain loaded into a scale. This prob-

ably indicates that pain, mucus, and blood should be scored as

single items. For future studies, mucus could be removed, tak-

ing care that this does not reduce detection of stool leakage.

Comparable PC modules with acceptable psychometric prop-

erties (12, 14) divide the bowel dimension into ‘‘function/ur-

gency’’ and ‘‘bother/daily living’’ scales. In general, adding

relevant questions regarding function or bother, would possibly

contribute to strengthening the scale and make it possible to

divide it into two subdimensions of ‘‘function’’ and ‘‘bother.’’
The increase in all symptom levels from inclusion (T1) to

start of radiotherapy (T2) indicates that the QUFW94 is capa-

ble of detecting small but important differences in symptoms.

Because increased rectal toxicity has been reported when add-

ing HT to RT (36), one would expect that HT contributes to

gastrointestinal symptoms in this part of the cohort, as seen in

the data presented here. This finding supports the sensitivity

of the instrument and is comparable to previous findings (18).

Modern RT techniques such as intensity-modulated or im-

age-guided RT have demonstrated potential reductions in

intestinal side effects (37, 38). Future studies should test

a modified version of this instrument in other PC populations,

considering both for other treatment strategies and different

cultures. Furthermore, performing similar procedures for

the other domains of this questionnaire to define scales and

improve the content validity is advisable.

In conclusion, the overall compliance and responsiveness

of the intestinal part of QUFW94 was excellent. One subdi-

mension with proper internal consistency comprising Items

47, 48, 50, 51, and 58 was identified and might be applica-

ble for future analyses. Items 52, 54, and 56 did not load

into one scale consistently and should be scored as single

items. For future studies, we recommend rephrasing items

49 and 57. Items 53 and 55 should be considered deleted

from the QUFW94. Items regarding odor problems, ur-

gency, and constricted anus should be added. On the basis

of the recommendation made by the EORTC (3, 39) and

comparability to similar modules, a 4-point Likert scale

might be considered.
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Table 2. Appendix — Later version of QUFW94, renamed the Prostate Cancer Symptom Scale

No. of items Scoring form Dimensions
Questions in the
bowel dimension

Psychometric properties
of the bowel dimension

16 of 56 Numerical rating scale with 11
response categories for Items
22–31; verbal rating scale for
Items 32–36 Not scored in
scales; each single question
yields one outcome, responses
from 0 –10 Not transformed
to 1–100

� General function
� Urinary problems
� Intestinal problems
� Sexual problems

22. Do you have problems with
your bowel movements?

23. How many bowel movements
do you have per day?

24. Do you have to rush to the
toilet in the morning because
of bowel movements?

25. Do you have any leakage
of stools?

26. As a result of your problems
with bowel movements, do
you plan your toilet visits?

27. Do you have a problem
with bowel gas?

28. Do you get cramps related
to bowel movements?

29. Do you have mucus in
your stools?

30. Do you have blood in
your stools?

31. How much influence do
your bowel problems
have on your daily life?

32. On which occasion(s) do
you have leakage of stools?

33. Do you use any protection
for leakage of stools?

34. Have you used any medicine
for loose bowels in the last
week?

35. Do you have any special
eating habits because of
your bowels?

36. How would you feel if you
lived the rest of your life with
your bowel problems as they
are now?

37. If you have any problem(s)
with bowel movements,
which are the greatest?

No further validation
performed.
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