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Abstract

Aims:



This study evaluated the construct validity of gaestralian Pelvic Floor Questionnaire against two

alternative measures of the severity of bladdertawviel symptoms.

Methods:

This was an exploratory analysis of data from twaspective studies. Patients who had undergone
surgery for colorectal cancer were analysed. Bladdd bowel symptoms were measured using
three validated questionnaires: the AustralianiPélioor Questionnaire, the International
Consultation on Incontinence Questionnaire ShonrFQuestionnaire for urinary incontinence,

and the International Consultation on IncontineQcestionnaire-Bowel Module post-cancer

treatment.

Results:

The study sample consisted of 44 participantsudioly 25 men and 19 women. The Australian
Pelvic Floor Questionnaire bladder and bowel dorsaores demonstrated moderate positive
correlations with the International Consultationlocontinence Questionnaire Short Form
Questionnaire for urinary incontinence (r = 0.4 0.01) and the International Consultation on
Incontinence Questionnaire-Bowel Module (r = 0.6880p < 0.01). Similar results were obtained

in each gender subgroup.

Conclusions:
This study suggested that the Australian PelvioH@uestionnaire may be a valid measurement
tool for use in colorectal cancer populations inichl trials and practice. Future research using

larger cohorts is warranted.

Key Words: colorectal neoplasms; questionnairelsj@#oor dysfunction; bowel dysfunction;

bladder dysfunction; validity



Introduction

In Australia, 10,037 (66.2%) new cases of colorceaand 5,114 (33.8%) new cases of rectal
cancer were diagnosed in 2011 Following surgery for colorectal cancer (CRC),igats often
experience bladder (37.5% - 608sjand bowel (38% - 759%)dysfunction, which may
significantly impact on their health related quabf life (HRQoL)® * Although urinary
dysfunction following CRC treatment remains poarhderstood, it is reported to be worse with
increasing age, female gender, advanced stage tapmarve injury, and abdominoperineal
resectiorf A previous review reported that bowel dysfunctdter rectal cancer treatment is
closely related to tumour height, pouch reconsioaciand radiotheragyWhile differences exist in
the patho-physiology of bladder and bowel functetween males and femafe&’ males and
females are usually analysed together in studiessiigating bladder and bowel symptoms

following CRC surgery. Therefore, individual sexfeliences are not apparent.

Although the Low Anterior Resection (LAR) Syndroi@eore has been developed and used to
measure bowel dysfunction in patients after LARrémtal cancet! to date, there are no validated
measures which are applicable to assess bladddroavel symptoms for both colon and rectal
cancer. As the ratio of colon to rectal canceipigraximately 2:1, it is potentially useful to haae

tool which is applicable across both tumour streaiisile the European Organisation for Research
and Treatment of Cancer (EORTC) questionnaire eotal cancer module (QLQ-CR29), a reliable
and valid tool to use in CRC, includes scales fadter and bowel dysfunction, it is a measure to
assess HRQoL and needs to be administered with@#TC core questionnaire (QLQ-C30).
Together, the total number of items is 59, whiclemgthy and time-consuming to complete.
Furthermore, the EORTC QLQ-C30 and the CRC modane ibeen found to be insensitive in

delineating differences in postoperative bowel fiorcin patients with CRE? To determine



functional pelvic floor outcomes, a validated, pefloor—specific instrument applicable for

patients with CRC is necessatry.

A previous systematic reviewrecommended the International Consultation onritinence
Questionnaire (ICIQ) Short Form Questionnaire fanary incontinence (ICIQ-Ul SF) as a Grade
A questionnaire to assess combined symptoms adiyrincontinence/lower urinary tract
symptoms/overactive bladder in males and females.ITIQ-UI SF is the first module developed
by the World Health Organisation (WHO)-sponsordermational Consultation on Incontinence
(ICl) to assess urinary incontinence and its impacHRQoL* Subsequently, the ICIQ-Bowel
module (ICIQ-B) was developed as one of the sepiestionnaires included in the ICIQ projétt.
Both ICIQ-UI-SF (Grade A) and ICIQ-B (Grade A+) dnghly recommended by the ICI as the
outcome measures for the symptoms and impact wayrand faecal incontinence in clinical
practice and research tridfsBoth questionnaires have undergone extensive payetric testing in

different patient groups, however not in CRC-spegibpulations® **

The Australian Pelvic Floor Questionnaire (APFQ)me of the few validated questionnaires that
integrate bladder, bowel, and sexual function asasepelvic organ prolapse symptoffis:®
Although the APFQ was designed for females in tremunity?® and females with pelvic floor
disorders® the questions in the bladder and bowel functiomaias of the APFQ may also be
applicable to males. Additionally, the total numbéguestions in the bladder and bowel function
domains of APFQ is 27, which is less than the totahber of 48 questions or items in the ICIQ-UI

SF and ICIQ-B combined.

Although the psychometric properties of the APF@ehlaeen previously establish&Cit has not
been evaluated in a sample of patients with CRChypethesized that the bladder and bowel

domains of the APFQ, which are less lengthy andersgmptom specific than the corresponding



questions in the LAR Syndrome Score and the EORTQ-QR29, are also valid and applicable to
patients with CRC. As a gold standard tool is natilable, the primary aim of this study was to
assess the construct validffyand clinical utility of the bladder and bowel fiionn domains of the
APFQ compared with two existing bladder and bowedsgionnaires (i.e. ICIQ-UI SF and ICIQ-B)

in patients following surgery for CRC.

Materials and Methods

Study design
This was an analysis of data from two ongoing pectipe clinical studies at three large hospitals in

Melbourne Australia, two private and one public.

Study 1 is a prospective observational study tessspelvic floor symptoms, anorectal muscle
function, functional outcomes, emotional distresg] HRQoL in patients who undergo surgery for

CRC. The study was approved by the Melbourne Heé#ltman Research Ethics Committee.

Study 2 is a prospective observational pre-poslysto investigate the feasibility of a
multidisciplinary general oncology rehabilitatiorogram for patients following surgery for
abdomino-pelvic cancer (Australian New Zealand iCéihTrials Registry [ANZCTR]:
12614000580673). The study had ethics approval fZatorini Hospital Human Research Ethics

Committee.

Participants
Participants included patients who had undergongesy for histologically confirmed stage I-11I
CRC; had an Eastern Cooperative Oncology Grouppeence status of between 0-2 (0 = fully

active, 2 = up and about for 50% of a day); andsdticient English language skills to participate.



Patients were excluded if they were aged 86 and @xexe pregnant or up to 12 months postpartum,
or had severe physical/psychiatric impairmentsaatm all participants who were eligible from

the two ongoing prospective clinical studies arauited between October 2013 and August 2015
were used for analysis. Written informed consert wlatained from all participants before

completing the measurements.

Measures
Bladder and bowel symptoms were assessed usirmatider and bowel function domains of the

APFQ, ICIQ-UI SF, and ICIQ-B at six to eight wegksst-cancer treatment.

The APFQ is an instrument consisting of 42 questiord domains (bladder, bowel, and sexual
function and pelvic organ prolaps&)The scores within each domain are divided by tivalver of
relevant questions and multiplied by 10; thus,db@res range from 0 to 10 for each domain, giving
a maximum total score of 48.We chose to focus on the bladder and bowel funat@mains,

which contain 15 and 12 questions respectively,thadnaximum total score for both bladder and
bowel function domains combined is 20. A higherrsdandicates more severe symptoms. The
APFQ has been validated in groups of urogynaeccébgiatients® *°and applied in broad

populations?%*

The ICIQ-UI SF was developed to evaluate the sgvefiurinary incontinence and its impact on
HRQOoL. It consists of three scored items relatefldquency and amount of urinary incontinence
and quality of life and a self-diagnostic item, sobred. An overall ICIQ-Ul SF score is calculated
as the summation of the three scored items anasaingm O to 21. Urinary incontinence is defined
as either absent (score 0) or present (sedreon the ICIQ-UI SE? Higher score indicates worse

symptom severity or greater impact of symptoms &QdL. The ICIQ-Ul SF has been shown to



have good psychometric properties in patients iitbntinence or other lower urinary tract

symptoms and is suitable for use in clinical p@eand researcit.

The ICIQ-B is a non-gender-specific questionnagealoped to evaluate anal incontinence
symptoms and impact on quality of life and contairietal of 21 questions. Seventeen of 21
guestions are scored and arranged in three dontingl pattern (score range 1-21), bowel control
(score range 0-28), and quality of life (score Ael26). Four unscored items include other bowel
symptoms and sexual impact. A five-point Likertleda used for most questions to assess the
presence or absence of a symptom and its seviedityjywed by visual analogue scale of 0-10 to
assess associated botherigher scores indicate greater impairment or spmgst’ The ICIQ-B

has been shown to be a psychometrically robustim&nt for use in individuals with anal

incontinence of varying causés.

Statistical analysis

Statistical analysis was performed using SPSS Wisdédersion 22.0 (SPSS, Chicago, IL, USA).
Demographic and clinical outcome data of the piiats were analysed using descriptive statistics,
such as mean and standard deviation, median asvguistrtile range, or number and percentage.
The differences in the participants’ characterssbhetween male and females were compared using
the independent t-test or Mann-Whitney U test fartmuous variables, and test for categorical
variables. Pearson's correlation coefficients wsexl to examine the bivariate relationships among
the bladder domain of the APFQ and the total sobt€IQ- Ul SF, as well as the correlations
between the bowel domain of the APFQ and ICIQ-Bssales. The strength of the correlation was
determined by the correlation coefficient value908-0.30 = negligible; 0.30-0.50 = low positive
correlation; 0.50-0.70 = moderate positive corretat0.70-0.90 = high positive correlation; and

0.90—1.00 = very high positive correlatidf).



The score of each tool was categorized as symptooraasymptomatic using a cut-off score of
greater than or equal to 1, based on the cut-ddfevi@ported in previous studi€s!®Kappa
coefficients were calculated to determine the agesd between questionnaires. A kappa value of
less than 0.40 was considered poor-to-fair agreeretl-0.60 moderate agreement, 0.61-0.80

substantial agreement, and 0.81-1.00 almost pextgeement’

As this study was an exploratory analysis, no pavadzulation was carried oWR.values < 0.05

were considered statistically significant.

Results

Participant characteristics

Data from 44 participants (25 males and 19 femaigtk) a mean age of 64.8 years (SD = 14.1,
range 26-85 years) were collected from the twoistuFigure 1). Eighty-two percent had a
confirmed diagnosis of colon cancer, and 75% hdadindergone any adjuvant therapies at the time
of diagnosis. Thirty-six percent had bladder symp@nd 66% had bowel symptoms as assessed
using the APFQ bladder and bowel domains; conwerééPs did not have bladder symptoms and
34% did not have bowel symptoms six to eight wdekswing cancer treatment (Table 1). No
statistically significant differences were foundsiocio-demographic and clinical characteristics and
the number of participants being symptomatic (ARf&der and APFQ bowel 1) between males
and females. Table 2 shows the descriptive sizistr APFQ bladder and bowel domains, total
score of ICIQ-UI SF, and ICIQ-B subscales as weliree number of participants with a score
above the cut-off score of being symptomatic. Naistically significant differences existed in the
number of participants being symptomatic as asdassiag the APFQ, ICIQ-UI SF, and ICIQ-B
between males and females (Table 2). Age 0.002) was significantly different between

individuals with or without bladder symptoms (dat# shown). However, no significant



differences were found in demographic and clim@alables between groups with or without

bowel symptoms (data not shown).

Correlations

The correlation coefficients between the APFQ &i@tUI SF or ICIQ-B in this cohort / study are
given in supplementary table 1 (total cohort), Eab(males) and Table 4 (females). In the total
cohort, moderate correlations were observed bettfeeAPFQ bladder domain and the ICIQ-UI
SF total score (r = 0.74), and the APFQ bowel doraaid all ICIQ-B subscales (range r = 0.69-
0.78), which support good convergent validity of APin patients following CRC surgery
(supplementary table 1). Gender subgroup analyskted similar results. In males, the APFQ
bladder domain was significantly and moderatelyadated with the total ICIQ-UI SF score (r =
0.71) and APFQ bowel domain with all ICIQ-B subssafrange r = 0.69-0.79) (Table 3). In
females, the APFQ bladder domain and ICIQ-Ul Shaatba significant and high positive
correlation (Table 4). Nonetheless, APFQ bladdenaia was also moderately correlated with
ICIQ-B bowel control (r = 0.80) and weakly corrgdtwith ICIQ-B quality of life (r = 0.51). The
APFQ bowel domain showed moderate correlations W@tp-B subscales - bowel pattern, bowel
control, and quality of life in females (Table #he three ICIQ-B subscales significantly correlated

with each other in the total cohort and both sexes.

Agreement

The results for agreement were similar to the ¢aticen analysis: moderate level of agreement
between APFQ bladder domain and ICIQ-Ul SF wittapda coefficient value of 0.56 in males and
0.51 in females. The agreement between APFQ bowvehth and ICIQ-B subscales was low to
moderate with a range of kappa values from 0.3156 (Supplementary table 2). All agreements

were statistically significant, except the kappluga in femalesp(= 0.05).



Discussion

This exploratory analysis showed moderate cormatbetween the bladder and bowel function
domains of APFQ and the ICIQ-UI SF and ICIQ-B inigats following surgery for CRC surgery.
The positive associations observed with the bladddrbowel function domains of APFQ and the
other two symptom severity questionnaires supp@construct validity of the APFQ. The results
of this study suggest that the APFQ may be valithéhnCRC population, and also that its utility can

be generalized beyond female CRC populations.

In the original validation for the APFQ, the bladdienction domain score was validated against the
short version of the Urogenital Distress Invent@pl) in females with pelvic floor disordef&,

and the authors found a significant correlatiorhvtiite UDI score (Spearman’s rho 0.8G; 0.001).
The findings of our study using a smaller cohonnafles and females following surgery for CRC
suggested a significant and similar correlatiothef APFQ bladder function domain in comparison
to the ICIQ-UI SF scores (total: r = 0.4l 0.01; male: r =0.759 < 0.01; female: r=0.83 <

0.01). The slightly lower correlation in males nimyaccounted for by a relatively lower prevalence

of urinary symptoms among the majority of the makes females in the CRC populatidfis.

Baessler et al. validated the bowel function donedithe APFQ against the Heaton’s bowel
questionnaire, and found a high correlation betwthertiwo questionnaires (Spearman’s rho 0.81 -
0.92,p < 0.001)*® Although the correlations in our findings were Ewr = 0.69 - 0.78 in total
cohort; r =0.69 - 0.79 in males; r = 0.70 - O.@W7amales), it should be noted that our study may
not be directly comparable with the study by Bagrsst al. due to the population differené&$he
inclusion of male participants and the effectsariaer and cancer treatment (surgery, radiotherapy,
chemotherapy) on bladder and bowel function ingpeisi with CRCG® *°may affect the

comparisons.



Nevertheless, the moderate correlations betweerQARFHQ-UI SF, and ICIQ-B in our study
suggested that these questionnaires measure sgoilatructs in the CRC population. Although a
combination of different self-reported questionasaion bladder and bowel symptoms are often
used in research studies to obtain a comprehenserstanding of a patient’s condition, these are
likely to be too time-consuming and burdensomepttrents and clinicians in a clinical practice
setting. The use of one questionnaire (i.e. APFRitkvis applicable to male and female CRC
populations and evaluates both bladder and bowehdts instead of two separate questionnaires

(i.e. ICIQ-UI SF and ICIQ-B) can reduce participéntrden in both research and clinical settings.

In this study, the APFQ bladder domain was sigaifity correlated not only with ICIQ-UI SF total
score but also with some ICIQ-B subscales in theafe cohort. One possible explanation is that
urinary and faecal incontinence are not only higitgvalent but also co-existing among women in
the community™™ **therefore, preoperative bladder and bowel dysfanehay influence post-
operative functiori® Nevertheless, further evaluation is required teine the prevalence and
the impact of preoperative bladder and bowel dydfan in females who are scheduled to undergo

CRC surgery.

With a score of greater than or equal to one asuheff value for symptomatic patients, the APFQ
bladder domain had a moderate agreement with IGIQRJ)and low to moderate agreement was
found between APFQ bowel domain and ICIQ-B. A cffitsoore of one was chosen based on
previous validation stud{’. However, it is important to note that no cut-adlves have been
established for APFQ and ICIQ-B. All of the cortedas and agreements should be interpreted
with caution due to the possible over- or undeiresion of the number of symptomatic
individuals and the small sample size. More resesrevarranted to establish the sensitivity,

specificity, and positive and negative predictiaues of the APFQ in a cancer population.



This study has some limitations. First, as thiglgtwas a retrospective analysis of two prospective
studies, a selection bias must be considered. 8eotimer potential confounding factors that may
have an impact on post-operative bladder and bsymeptoms, such as pre-operative bladder and
bowel function® *®history of childbirth and hormonal status of teenfile participant$,**were not
addressed in the study due to the lack of availpt@deoperative data. Moreover, given the small
sample size, it was difficult to conduct subgronplgses to investigate the validity of APFQ in
patients who have undergone surgery for rectalarasecsus colon cancer and those who have
undergone adjuvant therapis sus no adjuvant therapies. Due to a higher percergagatients
treated for colon cancer (82%) compared to 18%atiepts with rectal cancer in our study, the
findings of this study may not be generalized t&C&®C population. Lastly, the ICIQ-Ul SF and
ICIQ-B do not include all bladder and bowel sympsatimat could affect a patient following CRC
surgery. Despite the inherent differences betwkerihiree questionnaires and the limitations, the
relationships observed in this study were in tmeafion hypothesized. This work has clinical
implications for health care professionals workwith the CRC population. In view of reducing
the burden for patient, researcher and clinicia@ APFQ would be a potentially appropriate and
easy to administer instrument to measure the sg\@rbladder and bowel symptoms in patients

following surgery for CRC.

Conclusions

The APFQ is moderately correlated with the ICIQSH and ICIQ-B and appears to be a useful
instrument for clinical and research use. Furtbeearch using larger cohorts is warranted to
evaluate additional psychometric properties ingigdieliability, responsiveness, sensitivity, and
specificity of the APFQ in CRC to further demongdrthe utility of the instrument within this

population.References
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Figure legends

Figure 1 Flow chart of the two studies.

Table 1 Characteristics of participants

Variables Total (n=44) Males (n=25, 56.8%) Females (n=19, 43.2%)

Age, years (mean + SD) 64.8+14.1 64.1+£13.8 (range 30- 65.8+14.7 (range 26-85)
(range 26-85) 84)
Level of tumour, n (%)

Colon 36 (81.8) 20 (80) 16 (84.2)
Rectum 8 (18.2) 5 (20) 3 (15.8)
Adjuvant treatment, n (%)
Preoperative 2 (4.5) 2 (8) 0 (0)
chemoradiotherapy
Postoperative chemotherap8 (18.2) 7 (28) 1(5.3)
Preoperative 1 (2.3) 0 (0) 1(5.3)

chemoradiotherapy +



postoperative chemotherapy
No adjuvant therapies33 (75.0)
Length of stay, days 7.0 (6.0-11.5)
(median, IQR)
Type of surgery, n (%)
Right hemicolectomy 16 (36.4)
Left hemicolectomy 2 (4.5)
Subtotal or total colectomy5 (11.4)
Abdominoperineal 1 (2.3)
resection/excision
High anterior resection10 (22.7)
Ultra-low anterior resection10 (22.7)
Stage of cancer, n (%)
| 15(34.1
)
IA 11 (25.0)
1B 2 (4.5)
HC 1(2.3)
A 7 (15.9)
B 4 (9.1)
nc 2 (4.5)
Missing 2 (4.5)
Symptomatic, n (%)
Bladder (APFQ bladder 1) 16 (36.4)
Bowel (APFQ boweb 1) 29 (65.9)

16 (64)
8.0 (6.0-11.0)

7 (28)
2(8)
2(8)
1(4)

8 (32)
5 (20)

7 (28)
7 (28)
7 (28)
2 (8)
1(4)
1(4)

10 (40.0)
17 (68.0)

17 (89.5)
6.0 (5.0-12.8)

9 (47.4)
0(0)
3 (15.8)
0(0)

2 (10.5)
5 (26.3)

8 (42.1)

4 (21.1)
2 (10.5)
1(5.3)

2 (10.5)
1(5.3)
1(5.3)

6 (31.6)
12 (63.2)

Abbreviation: IQR, interquartile range; SD, starttldeviation; APFQ, Australian Pelvic Floor

Questionnaire.



Table 2 Severity of bladder and bowel symptoms

Variables Total (n=44) Males (n=25) Females (n=19)
Median (IQR) Score>1,n (%) Median (IQR) Score>1,n (%) Median (IQR) Score> 1, n (%)
Bladder symptoms
APFQ bladder 0.56 (0.22-1.33) 16 (36.4) 0.67 (0.22-1.33) 10 (40) 0.44 (0.22-1.33) 6 (31.6)
ICIQ-UI SF Total 0.00 (0.00-1.00) 8 (25.8) 0.00 (0.00-0.00) 3(17.6) 0.00 (0.00-1.50) 5(35.7)
(total n=31; males
n=17; females n=14)
Bowel symptoms
APFQ bowel 1.47 (0.59-2.28) 29 (65.9) 1.47 (0.44-2.65) 17 (68) 1.47 (0.59-1.77) 12 (63.2)
ICIQ-B Bowel pattern 5.50 (4.00-7.00) 39 (88.6) 6.00 (4.50-9.50) 22 (88) 4.00 (3.00-7.00) 17 (89.5)
ICIQ-B Bowel 1.00 (0.00-5.50) 27 (61.4) 2.00 (0.00-6.50) 16 (64) 1.00 (0.00-3.00) 11 (57.9)
control
ICIQ-B Quality of life 1.00 (0.00-4.00) 27 (61.4) 1.00 (0.00-6.00) 16 (64) 1.00 (0.00-4.00) 11 (57.9)

Abbreviations: APFQ, Australian Pelvic Floor Queatiaire; ICIQ-B, International Consultation on Intiaence Questionnaire-Bowel Module;

ICIQ-UI SF, International Consultation on Incontice Questionnaire Short Form Questionnaire foramyimcontinence; IQR, interquartile range.

Table 3 Correlations between AFPQ bladder and bdaelains, ICIQ-UI SF, and ICIQ-B in males (n=25)



ICIQ-B Bowel ICIQ-B Bowel ICIQ-B Quiality of
APFQ Bladder ICIQ-UI SF Total APFQ Bowel pattern control life

APFQ Bladder - 0.71** 0.40 0.11 0.16 0.04

ICIQ-UI SF Total 0.71** - 0.42 0.09 0.11 0.14

APFQ Bowel 0.40 0.42 - 0.79** 0.69** 0.78*

ICIQ-B Bowel pattern 0.11 0.09 0.79** - 0.74** 0.76**

ICIQ-B Bowel control 0.16 0.11 0.69** 0.74** - 0.62**

ICIQ-B Quiality of life 0.04 0.14 0.78** 0.76** 0.62** -

** p<0.01 level (2-tailed)

N = 25 for all correlations except the ICIQ-UI Sftal (N = 17).

Abbreviations: APFQ, Australian Pelvic Floor Queastiaire; ICIQ-B, International Consultation on Intiaence Questionnaire-Bowel Module;

ICIQ-UI SF, International Consultation on Incontice Questionnaire Short Form Questionnaire foramyimcontinence.



Table 4 Correlations between AFPQ bladder and bdalains, ICIQ-B, and ICIQ-UI SF in females (n=19)

ICIQ-B Bowel ICIQ-B Bowel ICIQ-B Quiality of
APFQ Bladder ICIQ-UI SF Total APFQ Bowel pattern control life

APFQ Bladder - 0.83** 0.30 0.19 0.80** 0.51*

ICIQ-UI SF Total 0.83* - 0.23 0.05 0.80** 0.36

APFQ Bowel 0.30 0.23 - 0.75** 0.70** 0.77*

ICIQ-B Bowel pattern 0.19 0.05 0.75** - 0.47* 0.82**

ICIQ-B Bowel control 0.80** 0.80** 0.70** 0.47* - 0.75**

ICIQ-B Quality of life 0.51* 0.36 0.77** 0.82** 0.75** -

**n < 0.01 level (2-tailed)

*N = 19 for all correlations except the ICIQ-UlI &tal (N = 14).



pAbbreviations: APFQ, Australian Pelvic Floor Questiaire; ICIQ-B, International Consultation on Intiaence Questionnaire-Bowel Module;
ICIQ-UI SF, International Consultation on Incontice Questionnaire Short Form Questionnaire foramyimcontinence.

< 0.05 level (2-tailed)
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