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Pelvic floor disorders (PFDs), as a silent alert, is one of the pervasive debilitating health concerns
among women all over the world, such that in developed countries, one in four women, suffers

from PFDs. Validity and reliability of the Australian Pelvic Floor Questionnaire (APFQ) has not been
determined in Iran, so to determine APFQ'’s psychometric characteristics, we decided to conduct this
study on women of reproductive age in Tabriz city, Iran. This methodological cross-sectional study
was intended to determine the psychometric properties of the Persian version of the APFQ-IR in 5
steps including “translation process, content validity, face validity, construct validity (exploratory
and confirmatory factor analyses and examination of ceiling and floor effects) and reliability” on

400 reproductive age women referring to health centers in Tabriz city, Iran, with cluster random
sampling method in the period between May 2022 to September 2022. The translation process was
done based on two approaches, Dual panel, and Beaton et al.’s five steps. Then, in order to evaluate
content validity, face validity, and construct validity, 10 instrument and PFDs experts, 10 women
from the target group investigated the instrument’s items, and 400 eligible women completed the
instrument. Finally, to determine the reliability, two internal consistency methods, (Cronbach’s alpha
and McDonald’s omega) and test-retest method (ICC) were used. In the present study, content validity
assessment of APFQ-IR, showed a good level of validity (CVR=0.96, CVI=0.94). To assess construct
validity, exploratory factor analysis results on 36 items, led to the identification of 4 factors including
bladder function, bowel function, prolapse symptom and sexual function, which explained 45.53% of
the cumulative variance and indicated the sufficiency of the sample size (Kaiser-Meyer-Olkin = 0.750).
Implementing confirmatory factor analysis, (RMSEA =0.08, SRMR=0.08, TLI=0.90, CF1=0.93, ;?/
df=3.52) confirmed the model fit indices. Finally the internal consistency and reliability was high for
the entire instrument (Cronbach’s alpha =0.85; McDonald’s omega (95% Cl) =0.85 (0.83-0.87) and
Intraclass Correlation Coefficient (95% Cl) = 0.88 (0.74-0.94)). The Persian version of the APFQ-IR, has
a good validity and reliability and has acceptable psychometric properties, thus can be used both for
research purposes and for clinical evaluation of pelvic floor disorders symptoms in health centers.
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QOL Quality of life

POP Pelvic organ prolapse

PROMs  Patient report outcomes

EFA Exploratory factor analysis

CFA Confirmatory factor analysis
ICC Intra-class correlation coefficient
SD Standard deviation

CVI Content validity index

CVR Content validity ratio

df Degree of freedom

KMO Kaiser-Meyer-Olkin

RMSEA  Root mean squared error of approximation
CFI Comparative fit index

TLI Tucker-Lewis index

Pelvic floor disorders (PFDs), are considered as one of the most common complaints among women refering to
gynecology clinics. PFDs include a wide range of clinical manifestations that have direct effects on the urinary
system, digestive system, and sexual activity. It significantly disrupts women’s daily activities and quality of life
(QOL). It also imposes a huge financial burden on the health care system every year'.

PFEDs include a wide range of symptoms and anatomical changes related to the abnormal behavior of the
pelvic floor muscles, classified by the range of symptoms®. The ranges of pelvic floor symptoms in women
include lower urinary tract symptoms (LUTS) (urinary incontinence (UI), urgency and increased frequency of
urination, feeling of incomplete emptying, impaired urinary elimination), bowel symptoms (fecal incontinence
(FI), constipation, obstructed defecation) and sexual problems (dyspareunia, orgasm disorder), pelvic organ
prolapse (POP) and genito-pelvic pain in women?.

The pelvic floor is an anatomic unit with a wide range of functionalities, including pelvic organs support
and sexual function. Thus, it is expected that the PFDs will lead to more than one simultanous symptom, in
more than one area of the pelvic floor*. In this regard, a review study by Vries et al. in 2022 reported that about
a quarter to a third of women experienced one or more pelvic floor symptoms (such as urinary incontinence,
fecal incontinence, POP) at the same time*. Also, the results of Kenne et al’s study (2022) showed that at least
32 percent of women suffer from one category of PFDs. The most common of which is bowel dysfunction,
with a 24.6 percent share, followed by urinary incontinence and POP, which had a 11.1 and 4.4 percent share,
respectively®.

Generally, the prevalence of PFDs varies around the world, according to most studies, 11.5 to 35 percent of
women worldwide suffer from PFDs in silence®®. In this regard, the results of a study in the United States of
America reported that the demand for the treatment of PFDs will increase by 35% by 2030°.

The main cause of PFDs is unknown. Several factors are involved in its occurrence'®. Age“, ethnicity'?,
multiparity'®, mode of delivery'*', traumatic injuries', history of pelvic surgery'’, pregnancy'®'’, vaginal
delivery?, chronic cough?"*, obesity?, spinal disorders*, family history?, pelvic floor muscle dysfunction and
genetics® are the most common risk factors that can be identified.

Opverally, women of reproductive age are at greater risk for PEDs?. Given that early treatment of PFDs allows
for conservative, non-surgical treatment options such as Kegel exercises (pelvic floor muscle training (PFMT))
or pessary placement which have shown their effectiveness, therefore, in order to identify this condition early,
screening tools will be very useful. The screening of this condition in health centers with a reliable instrument
provides an optimal opportunity for counseling and prevention?*. According to the International Consultation
on Incontinence (ICI), the most reliable measure to assess the presence, severity, and impact of PFDs on the
patient’s activities and health is the patient-reported outcomes measures (PROMs).

PROMs are defined by the Food and Drug Administration (FDA) as "any report of health status that is
provided directly by the patient, without interpretation of the patient’s response by a physician or any other
person"?3%. PROMs, an old and reliable method of data collection, are usually in the form of questionnaires
that provide a clear perspective of the patient’s problem, especially in multifactorial conditions, such as PFDs.
Over hundreds of PROMs are available for use in the screening of pelvic floor disorders and to measure the
results of treatment. Although these questionnaires were well-accepted, they often fail to address all aspects of
pelvic floor dysfunction. APFQ is a simple but comprehensive tool designed to evaluate PFDs in clinical practice.
Although most aspects of the pelvic floor function can be evaluated using several overlapping ICI questionnaires,
completing it for patients in a typical clinical environment is very time-consuming because a single questionnaire
does not cover all areas®"2.

APFQ, as a validated PROM for routine urogenycological evaluation and research on PFDs, designed in
Australia by Baessler et al. in 2009, evaluates PFDs with 43 questions in 4 different factors (bladder function
(BLF), bowel function (BF), prolapse symptom (PS) and sexual function (SF)), emphasizing the severity, degree
of bother experienced and their impact on the QOL of women?. It has also been translated recently and used in
several languages including Chinese®*, Turkish®®, Serbian®, Spanish®” and French?®.

Considering the high prevalence of pelvic floor symptoms and numerous negative consequences both
physically and psychologically for Iranian women, there is a great need to develop instruments for screening
PFDs and use them in health centers. Since the current version of the Australian Pelvic Floor Questionnaire has
not been validated in Iran and its reliability has not been investigated. Therefore, we decided to conduct this
study with the aim of determining the psychometric properties of the APFQ in Iranian reproductive age women.
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Methods

Research population and setting

This study was a methodological cross-sectional study. It was conducted on reproductive age women referring to
health centers in Tabriz, Iran, from May 2022 to September 2022. The purpose of this study was to determine the
psychometric properties of the Persian version of the APFQ-IR during five stages, including translation, content
validity, face validity, construct validity and reliability assessment in reproductive age of women in Tabriz, Iran.

Translation process

In order to carry out the translation process and determine the psychometric properties of the instrument, in
the first step, a permission was requested from the main designers of the tool**. Then, to increase the accuracy of
the translation process, the translation was done using two approaches, Dual panel (DP) and Beaton et al’s five
steps (Guidelines for the Process of Cross-Cultural Adaptation of Self-Report Measures). In the first approach
(DP), the translation process is done in three steps®. The first panel (expert panel) consisted of 10 reproductive
health, obstetrics and nursing education specialists. The second panel (layman panel) consisted of 10 eligible
women. In the third stage (the target group panel), 400 eligible women of reproductive age completed the
questionnaire in the presence of the researcher. In the second approach, according to Beaton et al’s guidelines,
the translation process was implemented through 5 stages including Stage I: Initial Translation, Stage II: Synthesis
of The Translations, Stage III: Back Translation, Stage IV: Expert Committee, Stage VI: Pretesting“.

In the first stage, two translators (T1, T2) whose mother tongue was Farsi, performed the translation
completely independently using the Forward-Translation method. The first translator was well learned in the field
of PFDs and the second translator should preferably not have a medical or clinical background. This translator
is called a naive translator and is more likely to recognize a different meaning of the original text than the first
translator, and the translation she/he provides reflects the language used by that population and often highlights
ambiguous meanings in the original questionnaire. Finally, two translators and a supervisor combined the results
of the translations during sessions using the original questionnaire as well as the versions of the first translator
(T1) and the second translator (T2) (production of a joint translation, T-12)*..

In the Backward-Translation stage, two other native English translators (BT1, BT2), who were completely blind
to the original version of the questionnaire, re-translated the questionnaire into English using the T-12 version
of the questionnaire. The translators also ensured that the final version of the questionnaire was comprehensible
to a 12-year-old (approximately 6th grade reading level). The fourth stage is the expert committee’s review.They
reviewed all the translations (T1, T2, T12, BT1, and BT2) along with the written reports from four viewpoints
of Semantic Equivalence, Idiomatic Equivalence, Experiential Equivalence, and Conceptual Equivalence. The
final stage is the pre-test, which seeks to use the pre-final version in the target group. In the pre-test phase, the
researcher provided the final translated version of the questionnaire to 30 women of reproductive age who meet
the criteria in health centers. This was done to evaluate the clarity and comprehensibility of the final version for
the target group and also to examine its internal consistency. After responding, women were asked again about
their understanding of the questions, the level of difficulty, and the cultural appropriateness of the phrases.
Participants in this stage were encouraged to provide feedback on all sections of the questionnaire so that the
final Iranian version of the questionnaire would be more culturaly acceptable in the Iranian community*’.

Content and face validity

After the final version of the questionnaire was prepared, in order to assess the content and face validity of
AFPQ-IR, the content validity determination form was given to 10 reproductive health, obstetrics and nursing
education specialists with expertise in the field of instruments and the field of PFDs and 10 eligible women. In
the qualitative section, in order to measure the content validity of the AFPQ-IR, experts’ opinions were received
in terms of the overall structure of the questionnaire, the content of the items, Persian grammar and correct
scoring and then, corrections were made. In addition, in the quantitative section, content validity ratio (CVR)
and content validity index (CVI) were calculated*”. In order to perform CVR, experts’ opinions were received
about each of the items of the instrument using a 3-point Likert scale in terms of the necessity (necessary, useful
but unnecessary, and unnecessary) in the instrument. After obtaining the opinions of experts in the present
study, according to the analysis of content validity by using Lawshe’s CVR technique, the minimum acceptable
value for 10 experts is 0.62. As a result, cases with CVR >0.62 were kept®. After that, in order to determine CVI,
experts were asked to determine the relevance, clarity and simplicity of the items using a 4-point Likert scale
based on the Waltz and Bausell index*!. CV1I values vary between 0 and 1. Items with a CVI more than 0.79 were
accepted®. Then, in order to determine the qualitative face validity, the items were assessed in terms of difficulty
level, relevance and ambiguity by 10 eligible women (target group). In the quantitative face validity, the item
impact method using a 5-point Likert scale from unimportant (1) to very important (5) was used to determine
the impact score, and finally, the items with Impact score > 1.5 were kept?.

Construct validity

Finally, construct validity was assessed using exploratory factor analysis (EFA), with Kaiser-Meyer Olkin
(KMO) and Bartlett’s test of sphericity criteria. Also, in order to determine the factors, principal component
analysis method with varimax rotation (direct oblimin) was used. The amount of factor loading was considered
above 0.3*7%%, In confirmatory factor analysis (CFA), a series of indices such as the root mean square error of
approximation (RMSEA <0.08), standardized root mean square residual (SRMR <0.10), normed Chi2 (y*/df) <5,
comparative fit Indices including comparative fit index (CFI>0.90) and Tucker-Lewis Index (TLI) >0.90 were
used to assess the fit of the model*”°. Finally, after factor analysis and removal of inappropriate items from
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the instrument, the floor and ceiling effect (F/C) was assessed, i.e. the samples with the highest and the lowest
possible scores were judged whether the ceiling and floor effects are true about them or not, respectively.

Based on a rule of thumb, the sample size for exploratory factor analysis is classified as 50 =very poor,
100 = poor, 200 = fair, 300 = good, 500 =very good and 1000 = excellent>'. The number of samples for construct
validity assessment in factor analysis is 5 to 10 samples for each instrument item. Therefore, by considering 5
samples in each item with design effect equal to 1.5 and considering 30% attrition, 400 eligible women who
had referred to Tabriz health centers were selected using cluster sampling method. For sampling, a quarter
of the centers were randomly selected using the website http://www.random.org and the list of samples were
selected based on SIB system (integrated health system). The inclusion criteria included all women regardless of
having diagnosis of PFD or not, women of reproductive age (15-49 years), having sexual activity, monogamous
husband and not having a known pregnancy at the time of the study. Women with a dementia, psychological
disorders such as depression, intellectual disabilities, schizophrenia, addiction to drugs and/or alcohol, previous
or current malignancy, being in 12 months after delivery, recent history of urinary tract infection (UTI), a history
of gynecological surgery including reconstructive, cosmetic surgery and pelvic surgery, sexually transmitted
diseases (STDs), and White Blood Cell (WBC) >3 in the urine analysis test (U/A) and illiterate women were
excluded from the study.

Then, after providing a comprehensive explanation about the research to the participants and receiving
informed consent, the researcher provided them with socio-demographic and obstetric characteristics
questionnaire and the Persian version of the Australian Pelvic Floor Questionnaire (APFQ-IR). Socio-
demographic and obstetric characteristics included information such as age, body mass index (BMI), gravidity,
parity, education level, occupation, income, smoking status, type of delivery, hysterectomy, prolapse surgery, and
family history of PFDs. The APFQ questionnaire, was used to investigate PFDs. Higher scores indicate more
severe pelvic floor disorders. Its validity (content validity, face validity, construct validity) and reliability were
assessed in this study. This instrument was designed by Baessler et al. in Australia, and it contains 43 questions
and is divided into four factors: BLF (Q1-15), BF (Q16-27), PS (Q28-32), and SF (Q33-43). The scoring is not
based on the Likert scale. Most of the questions are scored from 0 to 3 using different descriptions such as
Never, Occasionally, Frequently, and Daily to evaluate intensity/repetition, and Not at all, Slightly, Moderately,
and Greatly to estimate bothersome symptoms. The scores in each area are calculated separately, divided by the
number of questions in each field and then multiplied by 10. The overall score for each area is between 0 and 10,
and the maximum score for PFDs is 40°2. The higher the score, the more intense the PFDS.

Reliability

On the other hand, to determine the reliability of the questionnaire, test-retest reliability and internal consistency
were used®’. To determine the test-retest reliability, the questionnaire was completed by 30 eligible women
of reproductive age who had referred to the health centers of Tabriz city by random sampling method in two
stages with a time interval of two weeks. Internal consistency was also assessed by determining Cronbach’s alpha
coeflicient and Mcdonald’s omega coeflicient for each factor and the whole instrument. Intra-class correlation
coefficient (ICC) greater than 0.6 and Cronbach’s alpha coefficient and Mcdonald’s omega coefficient above 0.7
were considered favorable™.

Ethical consideration

The present study was approved by the Ethics Committee of Tabriz University of Medical Sciences (Ethics code:
IR.TBZMED.REC.1400.1073). All ethical principles, including obtaining necessary permission from the main
designers of the instrument (Baessler et al.), obtaining written informed consent from all participants, ensuring
the confidentiality of their information, and freedom to withdraw from the study were observed at every step.

Statistical analysis

SPSS Statistics 14 (IBM Corp, Armonk, NY, USA) and STATA 14 (Statcorp, college station, Texas, USA) and
R software 4.2 (Psych package) were used for data analysis. In this study, the socio-demographic and obstetric
characteristics, content validity, face validity, construct validity and reliability were determined respectively
through Mean (SD) for quantitative variables and frequencies (percentages) for qualitative variables, CVR and
CVI, Impact score, EFA and CFA and finally, Cronbach’s alpha coefficient, McDonald’s omega and ICC were
assessed.

Ethics approval and consent to participate

The current study was approved by the Ethics Committee of Tabriz University of Medical Sciences [ref:
IR.TBZMED.REC.1400.1073]. Written informed consent to participate in the study was obtained from all the
participants before enrolment. All methods were performed in accordance with the Declaration of Helsinki.

Results
400 women of reproductive age with a mean (SD) age of 34.4 (7.2) (range 16-49) were included in this study
between May 2022 and September 2022, with cluster sampling method. The mean (SD) of body mass index
was 26.9 (4.1) and more than three quarters of them (82.3%) were housewives. Other socio-demographic and
obstetric characteristics of the participants are summarized in Table 1.
The mean (SD) of the entire APFQ in the present study was equal to 0.72 (0.67), and for the 4 extracted factors
including SE, BLE, BOF, and PS, it was 0.56 (0.77), 0.97 (1.06), 0.20 (0.66) and 1.16 (1.32) respectively (Table 1).
Assessing the content validity of the tool, CVI, CVR were obtained as 0.94 and 0.96, respectively, which
indicates the good reliability of the instrument. But on the other hand, question 36 of the instrument (vaginal
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Characteristics Mean SD
Age (years) 344 7.2
BMI (kg/m?) 26.9 41
Number | Percent
Gravidity
<3 299 74.8
>3 101 253
Parity
<3 352 88.0
>3 48 12.0
Education
High school or below 286 71.5
College or above 114 28.5
Job
Housewife 329 82.3
Employee 71 17.8
Income
Not at all sufficient 74 185
Relatively sufficient 229 57.0
Completely sufficient 98 24.5
Smoking status
Yes 3 0.7
No 397 99.3
Type of delivery
NVD with episiotomy 125 32.9
NVD without episiotomy | 13 3.4
C/S 210 55.3
Both 32 8.4
Hysterectomy
Yes 4 1.0
No 396 99.0
Family history of PFDs
Yes 17 4.2
No 383 95.8

Table 1. Socio-demographic and obstetric characteristics of participants for factor analysis of APFQ-IR
(n=400). SD standard deviation, BMI body mass index, NVD normal vaginal delivery, C/S ceasarean section.

sensation during intercourse) (SF4) was corrected because it had a CVI=0.58. Moreover, in the face validity
review, all the items were described as appropriate and without ambiguity and difficulty and received a minimum
score of 1.5. The details of the results of content and face validity assessment are shown in Table 2.

In the construct validity assessment, the total number of questions in the original version of the instrument
was 43, but due to the difference in the way of answering and missing (because only sexually inactive women had
to answer them), 3 questions (SF1-SF3) were not included in the exploratory factor analysis. Finally, exploratory
factor analysis was performed only on 40 items, which led to the extraction of 4 factors that explained 45.53% of
the variance. During the process of exploratory factor analysis, questions 17 (BOF2), 24 (BOF9), 28 (PS1) and
41 (SF9) were also removed due to factor loading less than 0.3 and finally the number of questions was reduced
from 43 to 36 questions (Fig. 1).

The four factors extracted during exploratory factor analysis are: The first factor was BLE, which includes 15
questions, accounting for 14.99% of the total variance. The second factor is BOF and has 10 questions, which
explains 11.90% of the total variance. Finally, the third and fourth factors are PS, with 4 questions, and SE, with
7 questions, explaining 8.75% and 9.88% of the total variance, respectively (Table 3). The results indicating the
adequacy of the sample size (Kaiser-Meyer—Olkin =0.750) were obtained at a significance level of less than 0.001.
Also, the result of Bartlett’s sphericity test was significant, which indicated the acceptable performance of factor
analysis according to the correlation matrix in the studied sample (P <0.001) (Table 4).

In confirmatory factor analysis (CFA), 4 factors obtained in exploratory factor analysis (36 items) were
examined. The results showed that this model achieved a good level of fit, based on which the factorial structure
can be confirmed (RMSEA =0.08, SRMR =0.08, TLI=0.90, CF1=0.93, y*/df=3.52) (Table 5).

Finally, to determine the reliability of the tool, (Cronbach’s alpha =0.85; McDonald’s omega (95% CI) =0.85
(0.83-0.87) and Intraclass Correlation Coefficient (95% CI) =0.88 (0.74-0.94)), were obtained, showing a good
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Item CVI | CVR | Impact score
1. APFQl 1.00 |1.00 |4.00
2. APFQ2 1.00 | 1.00 4.00
3. APFQ3 0.87 |0.87 |3.46
4. APFQ4 091 |1.00 |4.00
5. APFQ5 091 |1.00 |3.86
6. APFQ6 0.87 | 1.00 | 4.00
7. APFQ7 091 |1.00 |4.00
8. APFQ8 1.00 |1.00 |4.00
9. APFQ9 1.00 |1.00 |4.00

10. APFQ10 1.00 | 1.00 3.33
11. APFQI11 1.00 | 1.00 3.73
12. APFQI12 1.00 | 1.00 4.00
13. APFQ13 1.00 | 1.00 3.73
14. APFQ14 0.95 |1.00 3.86
15. APFQ15 1.00 | 1.00 3.73
16. APFQI16 1.00 | 1.00 3.46
17. APFQ17 1.00 | 1.00 3.33
18. APFQI18 1.00 | 1.00 3.33
19. APFQI19 1.00 | 1.00 3.60
20. APFQ20 1.00 | 1.00 3.60
21. APFQ21 1.00 | 1.00 3.86
22. APFQ22 0.95 |0.87 3.33
23. APFQ23 0.79 |0.87 3.20
24. APFQ24 0.87 |0.87 3.20
25. APFQ25 1.00 | 1.00 3.46
26. APFQ26 1.00 | 1.00 3.20
27. APFQ27 1.00 | 1.00 3.33
28. APFQ28 1.00 | 1.00 3.33
29. APFQ29 1.00 | 1.00 3.33
30. APFQ30 083 [0.75 |[2.93
31. APFQ31 0.87 |0.87 3.20
32. APFQ32 083 |0.75 3.60
33. APFQ33 0.95 | 1.00 3.73
34. APFQ34 1.00 | 1.00 3.86
35. APFQ35 0.83 |0.87 |4.00
36. APFQ36 0.58 |0.62 4.00
37. APFQ37 1.00 |1.00 |4.00
38. APFQ38 095 |0.87 |4.00
39. APFQ39 1.00 | 1.00 |4.00
40. APFQ40 091 |1.00 |4.00
. APFQ41 1.00 |1.00 |4.00
42. APFQ42 1.00 | 1.00 |4.00
43. APFQ43 0.87 |1.00 |3.86

'S
jm

Table 2. The results for the content and face validity of the Iranian version of APFQ-IR (n=10). CVI content
validity index, CVR content validity ratio.

instrument reliability. Moreover, ceiling effect was not observed in the overall value and sub-domains, but the
floor effect in the overall score (APFQ-IR) was equal to 8.5% and the values of the sub-domains are detailed in
Table 6.

Discussion

Pelvic floor disorders (PFDs) are a significant health problem among women living in low and middle-income
countries. This problem exists because many women with PFDs, due to misconceptions and lack of awareness
of the existence of treatment options, fear of discrimination, feeling of shame and society’s culture, hide their
problem®>*¢. Therefore, the existence of a reliable instrument to measure the symptoms of PFDs, seems necessary.
This study, aiming to psychometrically evaluate the APFQ among Iranian women, indicates that the Persian
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Figure 1. Factor structure model of the APFQ-IR based on CFA. (All factor loadings are significant at
P <0.001). BLF bladder function, BOF bowel function, PS prolapse symptom, SF sexual function.

version of this questionnaire (APFQ-IR) has acceptable psychometric properties for evaluating PFDS, and can
be used as a valid and reliable tool among Iranian women.

At the present time, despite the design of numerous questionnaires to evaluate PFDS with emphasis on
the domains of urinary incontinence®”$, fecal incontinence® and some for pelvic organ prolapse®, there are
only a few valid questionnaires that cover all domains (bladder, bowel, prolapse and sexual domains), merged
together. Among them, the ICI questionnaires (www.icig.net), despite having strong criteria for assessment, are
not designed to be used in clinical practice®'.

Although the Pelvic Floor Distress Inventory-20 (PFDI-20) questionnaire, and the Pelvic Floor Impact
questionnaire (PFIQ-7) are recommended by ICI with grade B®*2, these questionnaires (long and short form), are
not designed to be used in routine urogenycological operations, since they are aimed at measuring the intensity
and frequency of symptoms (never, occasionally, frequently, etc.), not at specifically evaluating sexual function.
Therefore, these questionnares, alone are not useful in clinical practice. The only questionnaire that integrates all
areas is The Global Pelvic Floor Bother Questionnaire, which has 9 questions, but one of its disadvantages is the
lack of dedicated sections for each area and the allocation of only one question (question 9) to sexual activity®’.

During the process of exploratory factor analysis in this study, 4 factors were extracted for 36 questions of
the questionnaire, including BLE, BOF, PS and SE, which explained about 45.53% of the variance. As a part of the
instrument’s validity assessment, the value of KMO and the significance of Bartlett’s test was also assessed which
confirmed the adequacy of the model. Although the psychometric properties of APFQ have been investigated
in several languages worldwide, the construct validity has only been examined in Arabic and Spanish versions.
The first study was conducted on the Arabic version (2021) by Malaekah et al., who identified four factors
explaining 36.64% of the variance. The results of exploratory analysis showed KMO =0.806 and Bartlett sphericity
test=4150.46%. The second study was performed on the Spanish version (2022) by Molina-Torres et al., who
identified two factors explaining 31.26% of the variance. The results of exploratory factor analysis showed
KMO =0.858, with a significant value in the Bartlett sphericity test (P <0.001)*. The factors extracted during
exploratory factor analysis are parallel and in line with the factors reported in Pelvic Floor Distress Inventory-20
(PFDI-20) and Pelvic Floor Impact Questionnaire (PFIQ-7) measures®?, with the difference that the APFQ
questionnaire, having a sexual performance section, is more complete than the two questionnaires mentioned.

Despite the ICC’s emphasis on the use of these two questionnaires, APFQ has some advantages over them.
The advantage and strength of the APFQ questionnaire compared to other questionnaires is the existence of a
separate section for examining women’ sexual performance, the answering method which focuses on measuring
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Scale item

Factors

1 ‘2 ‘3

Factor 1: BLADDER FUNCTION

—

How many times do you pass urine in a day?

0.274

How many times do you get up at night to pass urine?

0.279

Do you wet the bed before you wake up at night?

0.282

Do you need to rush/hurry to pass urine when you get the urge?

0.541

Does urine leak when you rush or hurry to the toilet or can’t you make it in time?

0.530

Do you leak with coughing, sneezing, laughing or exercising?

0.512

Is your urinary stream (urine flow) weak, prolonged or slow?

0.352

Do you have a feeling of incomplete bladder emptying?

0.606

2.
3.
4.
5.
6.
7.
8.
9.

Do you need to strain to empty your bladder?

0.510

10. Do you have to wear pads because of urinary leakage?

0.409

11. Do you limit your fluid intake to decrease urinary leakage?

0.325

12. Do you have frequent bladder infections?

0.413

13. Do you have pain in your bladder or urethra when you empty your bladder?

0.422

14. Does urine leakage affect your routine activities like recreation, socializing, sleeping, shopping etc.?

0.505

15. How much does your bladder problem bother you?

0.761

Factor 2: BOWEL FUNCTION

16. How often do you usually open your bowels?

0.382

17. Do you have to strain to empty your bowels?

0.538

18. Do you use laxatives to empty your bowels?

0.510

19. Do you feel constipated?

0.739

20. When you get wind or flatus, can you control it, or does wind leak?

0.362

21. Do you get an overwhelming sense of urgency to empty bowels?

0.288

22. Do you leak watery stool when you don’t mean to?

0.227

23. Do you have a feeling of incomplete bowel emptying?

0.647

24. Do you use finger pressure to help empty your bowel?

0.587

25. How much does your bowel problem bother you?

0.833

Factor 3: PROLAPSE SYMPTOMS

26. Do you experience vaginal pressure or heaviness or a dragging sensation?

0.450

27. Do you have to push back your prolapse in order to void?

0.781

28. Do you have to push back your prolapse to empty your bowels?

0.804

29. How much does your prolapse bother you?

0.521

Factor 4: SEXUAL FUNCTION

30. During intercourse vaginal sensation is?

31. Do you feel that your vagina is too loose or lax?

0.253

32. Do you feel that your vagina is too tight?

0.398

33. Do you experience pain with sexual intercourse?

0.820

34. Where does the pain during intercourse occur?

0.830

35. How much do these sexual issues bother you?

0.693

36. Other symptoms?

0.272

% of variance

1499 | 11.90 |8.75

9.88

Total score

45.53

Table 3. Result of factor analysis of the APFQ-IR scale based on EFA (n=400).

Measures Value

KMO measure of sampling adequacy | 0.750

Bartlett’s test of sphericity approx 5417.0256
Df 780
P-value <0.001

Table 4. KMO and Bartlett’s test of the Iranian version of APFQ-IR (n=400). KMO Kaiser-Meyer Olkin, df

degree of freedom.
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Goodness of fit indices CFA Acceptable value
x* 2576.843

Df 732

7Adf 3.520 <5

P-value <0.001 <0.05

CFI 0.928 >0.90

TLI 0.903 >0.90

SRMR 0.089 <0.10

RMSEA (90% CI) 0.079 (0.076-0.083) <0.08

Table 5. The model fit indicators of the APFQ-IR (n=400). y* Chi-square, df degrees of freedom, y*/df
normed Chi-square, CFI Comparative Fit Index, TLI Tucker-Lewis index, SRMR standardized root mean
squared residual, RMSEA root mean square error of approximation.

Factors Cronbach’s a coefficient McDonald’s omega (95% CI) ICC (95% CI) (n=30) Floor effect (%) Celling effect (%)
BLF 0.78 0.79 (0.76-0.82) 0.90 (0.79-0.95) 333 0.0
BOF 0.77 0.80 (0.77-0.83) 0.83 (0.64-0.92) 23.8 0.0
PS 0.68 0.67 (0.60-0.74) 0.77 (0.52-0.89) 87.0 0.0
SE 0.71 0.76 (0.73-0.80) 0.95 (0.90-0.98) 353 0.0
APFQ (total) 0.85 0.85 (0.83-0.87) 0.88 (0.74-0.94) 8.5 0.0

Table 6. Reliability statistics, floor and celling effect of the APFQ-IR. ICC intra class correlation coefficient,
CI confidence interval, BLF bladder function, BOF bowel function, PS prolapse symptom, SF sexual function,
APFQ Australian Pelvic Floor Questionnaire.

the frequency and severity of symptoms, level of bother and issues related to the quality of life in these special
conditions.

In order to determine internal consistency, Cronbach’s alpha coefficient for the APFQ-IR and its range for
the subscales were obtained as 0.85, 0.68-0.78, which in the reported values for these parameters in original
scale were 0.74-1.00, almost within the range of the original scale®. The obtained results were also similar to the
Turkish version (0.73-0.86)*, and Serbian (0.82-0.84)%¢, but compared to the Spanish version (0.83-0.93)*” and
Chinese (0.83-0.89)** were smaller. Moreover, to determine the reliability of this study, the ICC was obtained
0.77-0.95, which is in accordance with the range of the original instrument (0.74-1.00)** and higher than the
Chinese version (0.22-0.88)* and the Spanish version (0.59-0.96)%.

Because of the strong role of women in the family’s and society’s health, the high prevalence of the PFDs
and the wide range of complications caused by this situation is considered as a silent alarm about reducing the
QOL and interfering with the roles of women in society. As a result, the importance of a dedicated instrument to
evaluate the symptoms of PFDs by health care providers in health centers, and subsequently, training, diagnostics
and therapeutic measures, becomes more prominent.

Strength and limitation

Some of the strengths of this study are: Investigating the psychometric properties of APFQ-IR for the first time in
Iran, the comprehensiveness of the tool and coverage of all areas of PFDs, especially the sexual function section,
the way of responding with an emphasis on measuring the severity and frequency of symptoms compared to
other tools in this field, using the combination of the dual panel method and the five stages method for the
purpose of the translation process and finally providing the possibility of comparison with other versions from
other countries. Using the same set of data in order to perform exploratory and confirmatory factor analysis, not
including general quality of life questions in the questionnaire, and the smaller number of women respondents
under the sexual function scale due to sexual inactivity are the limitations of the present study.

Conclusion

The Persian version of the questionnaire, APFQ-IR, has a good validity and reliability and has acceptable
psychometric properties, thus can be used both for research purposes and for clinical evaluation of PFDs
symptoms in health centers. Thus, health policy makers should do their best to design special programs for
screening, training, diagnosis and treatment measures in order to evaluate and follow up women with PFDs
with the aim of improving their performance and QOL.

Data availability

The datasets generated and/or analyzed during the current study are not publicly available due to the limitations
of ethical approval involving the patient data and anonymity, but are available from the corresponding author
upon reasonable requests.

Scientific Reports |

(2023) 13:23015 |

https://doi.org/10.1038/s41598-023-50417-5 nature portfolio



www.nature.com/scientificreports/

Received: 11 March 2023; Accepted: 19 December 2023
Published online: 27 December 2023

References

1.
2.

3.

10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.

21.
22.
23.
24.
25.

26.
. Chen, C. C. G,, Cox, J. T., Yuan, C., Thomaier, L. & Dutta, S. Knowledge of pelvic floor disorders in women seeking primary care:

28.

29.
30.
31.
32.
33.
34.
35.
36.
37.

38.

Basu, M., Wise, B. & Duckett, ]. A qualitative study of women’s preferences for treatment of pelvic floor disorders. BJOG 118(3),
338-344 (2011).

Grimes, W. R. & Stratton, M. Pelvic Floor Dysfunction. StatPearls (StatPearls Publishing Copyright © 2022, StatPearls Publishing
LLC, 2022).

Messelink, B. et al. Standardization of terminology of pelvic floor muscle function and dysfunction: Report from the pelvic floor
clinical assessment group of the International Continence Society. Neurourol. Urodyn. 24(4), 374-380 (2005).

. Knol-de Vries, G. E. & Blanker, M. H. Prevalence of co-existing pelvic floor disorders: A scoping review in males and females.

Continence 2, 100028 (2022).

. Kenne, K. A., Wendt, L. & Brooks, J. J. Prevalence of pelvic floor disorders in adult women being seen in a primary care setting

and associated risk factors. Sci. Rep. 12(1), 9878 (2022).

. Dheresa, M. et al. One in five women suffer from pelvic floor disorders in Kersa district Eastern Ethiopia: A community-based

study. BMC Womens Health 18(1), 95 (2018).

. Hallock, J. L. & Handa, V. L. The epidemiology of pelvic floor disorders and childbirth: An update. Obstet. Gynecol. Clin. North

Am. 43(1), 1-13 (2016).

. Islam, R. M., Bell, R. J,, Billah, B., Hossain, M. B. & Davis, S. R. The prevalence of symptomatic pelvic floor disorders in women in

Bangladesh. Climacteric 19(6), 558-564 (2016).

. Kirby, A. C,, Luber, K. M. & Menefee, S. A. An update on the current and future demand for care of pelvic floor disorders in the

United States. Am. J. Obstet. Gynecol. 209(6), 584.e1-5 (2013).

Hage-Fransen, M. A. H. et al. Pregnancy- and obstetric-related risk factors for urinary incontinence, fecal incontinence, or pelvic
organ prolapse later in life: A systematic review and meta-analysis. Acta Obstet. Gynecol. Scand. 100(3), 373-382 (2021).
Swenson, C. W. et al. Aging effects on pelvic floor support: A pilot study comparing young versus older nulliparous women. Int.
Urogynecol. J. 31(3), 535-543 (2020).

Gonzalez, D. C.,, Khorsandi, S., Mathew, M., Enemchukwu, E. & Syan, R. A systematic review of racial/ethnic disparities in female
pelvic floor disorders. Urology 163, 8-15 (2022).

Bertacini, D. M. M., Beleza, A. C. S. & Driusso, P. The effect of parity on the function of pelvic floor musculature in the long term:
Cross-sectional study. Obstet. Gynecol. Sci. 63(5), 577-585 (2020).

Abedian, S. & Iravani, M. Childbirth and the pelvic floor muscles and strategies to prevent the disorder: A review article. Nurs.
Midwifery J. 18(6), 486-495 (2020).

Blomgquist, J. L., Muiloz, A., Carroll, M. & Handa, V. L. Association of delivery mode with pelvic floor disorders after childbirth.
JAMA 320(23), 2438-2447 (2018).

Skinner, E. M., Barnett, B. & Dietz, H. P. Psychological consequences of pelvic floor trauma following vaginal birth: A qualitative
study from two Australian tertiary maternity units. Arch. Womens Ment. Health 21(3), 341-351 (2018).

Moalli, P. A,, Jones Ivy, S., Meyn, L. A. & Zyczynski, H. M. Risk factors associated with pelvic floor disorders in women undergoing
surgical repair. Obstet. Gynecol. 101(5 Pt 1), 869-874 (2003).

Blomaquist, J. L., Carroll, M., Mufioz, A. & Handa, V. L. Pelvic floor muscle strength and the incidence of pelvic floor disorders
after vaginal and cesarean delivery. Am. J. Obstet. Gynecol. 222(1), 62.e1-62.e8 (2020).

Memon, H. U. & Handa, V. L. Vaginal childbirth and pelvic floor disorders. Womens Health (Lond.) 9(3), 265-277 (2013).
Luginbuehl, H. et al. Pelvic floor muscle reflex activity during coughing—An exploratory and reliability study. Ann. Phys. Rehabil.
Med. 59(5-6), 302-307 (2016).

de Sam, L. S., Nardos, R. & Caughey, A. B. Obesity and pelvic floor dysfunction: Battling the bulge. Obstet. Gynecol. Surv. 71(2),
114-125 (2016).

Pomian, A., Lisik, W., Kosieradzki, M. & Barcz, E. Obesity and pelvic floor disorders: A review of the literature. Med. Sci. Monit.
22, 1880-1886 (2016).

Sato-Klemm, M., Williams, A. M. M., Mortenson, W. B. & Lam, T. Knowledge, attitudes, and practice of pelvic floor muscle training
in people with spinal cord injury: A cross-sectional survey. Front. Rehabil. Sci. 3, 893038 (2022).

Samimi, P, Jones, S. H. & Giri, A. Family history and pelvic organ prolapse: A systematic review and meta-analysis. Int. Urogynecol.
J. 32(4), 759-774 (2021).

Allen-Brady, K. et al. Systematic review and meta-analysis of genetic association studies of pelvic organ prolapse. Int. Urogynecol.
J. 33(1), 67-82 (2022).

Borello-France, D. et al. Fecal and urinary incontinence in primiparous women. Obstet. Gynecol. 108(4), 863-872 (2006).

A cross-sectional study. BMC Fam. Pract. 20(1), 70 (2019).

Kashanian, M., Alj, S. S., Nazemi, M. & Bahasadri, S. Evaluation of the effect of pelvic floor muscle training (PFMT or Kegel
exercise) and assisted pelvic floor muscle training (APFMT) by a resistance device (Kegelmaster device) on the urinary incontinence
in women: A randomized trial. Eur. J. Obstet. Gynecol. Reprod. Biol. 159(1), 218-223 (2011).

Food and Drug Administration. Guidance for industry: Patient-reported outcome measures— Use in medical product development
to support labeling claims (Food and Drug Administration, Center for Drug Evaluation and Research, 2009).

Grigoriadis, T., Athanasiou, S. & Rizk, D. Female pelvic floor dysfunction questionnaires: The modern Tower of Babel?. Int.
Urogynecol. J. 31, 1059-1061 (2020).

Churruca, K. & Pomare, C. Patient-reported outcome measures (PROMs): A review of generic and condition-specific measures
and a discussion of trends and issues. Health Expect. 24(4), 1015-1024 (2021).

Rowen, D., Carlton, J. & Elliott, ]. PROM validation using paper-based or online surveys: Data collection methods affect the
sociodemographic and health profile of the sample. Value Health 22(8), 845-850 (2019).

Baessler, K., O'Neill, S. M., Maher, C. E. & Battistutta, D. Australian pelvic floor questionnaire: A validated interviewer-administered
pelvic floor questionnaire for routine clinic and research. Int. Urogynecol. J. Pelvic Floor Dysfunct. 20(2), 149-158 (2009).

Hou, Y. & Hou, D. Validation of the Australian Pelvic Floor Questionnaire in Chinese pregnant and postpartum women. Eur. J.
Obstet. Gynecol. Reprod. Biol. 245, 102-106 (2020).

SariibrahimAstepe, B. & Koleli, I. Translation, cultural adaptation, and validation of Australian pelvic floor questionnaire in a
Turkish population. Eur. J. Obstet. Gynecol. Reprod. Biol. 234, 71-74 (2019).

Argirovi¢, A. et al. Cross-cultural adaptation and validation of the Serbian version of the Australian pelvic floor questionnaire.
Int. Urogynecol. J. 26(1), 131-138 (2015).

Molina-Torres, G. et al. Spanish cross-cultural adaptation and validation of the Australian Pelvic Floor Questionnaire in running
women. Sci. Rep. 12(1), 8325 (2022).

Deparis, J. et al. Cultural adaptation of the female pelvic floor questionnaire (FPFQ) into French. Neurourol. Urodyn. 36(2), 253-258
(2017).

Scientific Reports |

(2023) 13:23015 | https://doi.org/10.1038/s41598-023-50417-5 nature portfolio



www.nature.com/scientificreports/

39.

40.

Lee, W. L. & Chinna, K. The forward-backward and dual-panel translation methods are comparable in producing semantic
equivalent versions of a heart quality of life questionnaire. Int. J. Nurs. Pract. 25(1), 12715 (2019).

Beaton, D. E., Bombardier, C., Guillemin, F. & Ferraz, M. B. Guidelines for the process of cross-cultural adaptation of self-report
measures. Spine (Phila Pa 1976) 25(24), 3186-3191 (2000).

41. Kalfoss, M. Translation and adaption of questionnaires: A nursing challenge. SAGE Open Nurs. 5, 2377960818816810 (2019).

42. Polit, D. E, Beck, C. T. & Owen, S. V. Is the CVI an acceptable indicator of content validity? Appraisal and recommendations. Res.
Nurs. Health 30(4), 459-467 (2007).

43. Lawshe, C. H. A quantitative approach to content validity. Personnel Psychol. 28(4), 563-575 (1975).

44. Waltz, C. F. & Bausell, B. R. Nursing Research: Design Statistics and Computer Analysis (F.A. Davis Company, 1981).

45. Hajizadeh, E. & Asghari, M. Statistical Methods and Analyses in Health and Biosciences a Research Methodological Approach Vol.
395, 395-410 (Jahade Daneshgahi Publications, 2011).

46. Setia, M. S. Methodology series module 9: Designing questionnaires and clinical record forms—Part IL. Indian J. Dermatol. 62(3),
258-261 (2017).

47. Dadfar, M., Atef Vahid, M. K., Lester, D. & Bahrami, F. Kessler psychological distress scale (K6): Psychometric testing of the Farsi
form in psychiatric outpatients. Adv. Biores. 7(2), 105-108 (2016).

48. Harerimana, A. & Mtshali, N. G. Using exploratory and confirmatory factor analysis to understand the role of technology in
nursing education. Nurse Educ. Today 92, 104490 (2020).

49. Kline, R. B. Principles and Practice of Structural Equation Modeling (Guilford Publications, 2015).

50. Schreiber, J., Nora, A., Stage, F, Barlow, L. & King, J. Confirmatory factor analyses and structural equations modeling: An
introduction and review. J. Educ. Res. 99(6) (2006).

51. Comrey, A. & Lee, H. A First Course in Factor Analysis (Psychology Press, Taylor and Francis Group, 2013).

52. Baessler, K., O'Neill, S. M., Maher, C. E. & Battistutta, D. Australian pelvic floor questionnaire: A validated interviewer-administered
pelvic floor questionnaire for routine clinic and research. Int. Urogynecol. ]. 20(2), 149-158 (2009).

53. Nunnally, J. C. Psychometric Theory 3rd edn. (Tata McGraw-Hill Education, 1994).

54. Cicchetti, D. V. Guidelines, criteria, and rules of thumb for evaluating normed and standardized assessment instruments in
psychology. Psychol. Assess. 6(4), 284 (1994).

55. Hadizadeh-Talasaz, Z., Khadivzadeh, T., Ebrahimipour, H. & Khadem, G. N. The experiences of women who live with pelvic floor
disorders: A qualitative study. Int. J. Community Based Nurs. Midwifery 9(2), 159-171 (2021).

56. Silva Fontenele, M. Q. et al. Pelvic floor dysfunction distress is correlated with quality of life, but not with muscle function. Arch.
Gynecol. Obstet. 303(1), 143-149 (2021).

57. Amarenco, G. et al. European psychometric validation of the CONTILIFE: A Quality of Life questionnaire for urinary incontinence.
Eur. Urol. 43(4), 391-404 (2003).

58. Shumaker, S. A., Wyman, J. E, Uebersax, J. S., McClish, D. & Fantl, J. A. Health-related quality of life measures for women with
urinary incontinence: The Incontinence Impact Questionnaire and the Urogenital Distress Inventory. Continence Program in
Women (CPW) Research Group. Qual. Life Res. 3(5), 291-306 (1994).

59. Bug, G.J., Kiff, E. S. & Hosker, G. A new condition-specific health-related quality of life questionnaire for the assessment of women
with anal incontinence. BJOG 108(10), 1057-1067 (2001).

60. Barber, M. D., Kuchibhatla, M. N., Pieper, C. F. & Bump, R. C. Psychometric evaluation of 2 comprehensive condition-specific
quality of life instruments for women with pelvic floor disorders. Am. J. Obstet. Gynecol. 185(6), 1388-1395 (2001).

61. Abrams, P, Avery, K., Gardener, N. & Donovan, J. The international consultation on incontinence modular questionnaire: www.
icig.net. J. Urol. 175(3 Pt 1), 1063-1066 (2006) (discussion 6).

62. Barber, M. D., Walters, M. D. & Bump, R. C. Short forms of two condition-specific quality-of-life questionnaires for women with
pelvic floor disorders (PFDI-20 and PFIQ-7). Am. J. Obstet. Gynecol. 193(1), 103-113 (2005).

63. Peterson, T. V,, Karp, D. R., Aguilar, V. C. & Davila, G. W. Validation of a global pelvic floor symptom bother questionnaire. Int.
Urogynecol. J. 21(9), 1129-1135 (2010).

64. Malaekah, H. ef al. Arabic translation, cultural adaptation, and validation of Australian Pelvic Floor Questionnaire in a Saudi
population. BMC Women’s Health. 21(1), 6 (2021).

Acknowledgements

We should thank the Vice-chancellor for Research of Tabriz University of Medical Sciences for their financial
support and the invaluable participation of women would be appreciated.

Author contributions

S.M.A., M.M,, ER. contributed to the design of the study. S.M.A. and M.M. has written the first draft of this
article and M.A.J. analyzed and data. All authors have critically read the text and contributed with inputs and
revisions, and all authors read and approved the final manuscript.

Funding
This study was funded by Tabriz University of Medical Sciences (grant number: 69073). The funding source had
no role in the design and conduct of the study, and decision to this manuscript writing and submission.

Competing interests
The authors declare no competing interests.

Additional information
Correspondence and requests for materials should be addressed to M.M.

Reprints and permissions information is available at www.nature.com/reprints.

Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims in published maps and
institutional affiliations.

Scientific Reports |

(2023) 13:23015 | https://doi.org/10.1038/s41598-023-50417-5 nature portfolio


http://www.iciq.net
http://www.iciq.net
www.nature.com/reprints

www.nature.com/scientificreports/

Open Access This article is licensed under a Creative Commons Attribution 4.0 International

License, which permits use, sharing, adaptation, distribution and reproduction in any medium or
format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the
Creative Commons licence, and indicate if changes were made. The images or other third party material in this
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the
material. If material is not included in the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from
the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

© The Author(s) 2023

Scientific Reports|  (2023) 13:23015 | https://doi.org/10.1038/s41598-023-50417-5 nature portfolio


http://creativecommons.org/licenses/by/4.0/

	Psychometric evaluation and cross-cultural adaptation of the Australian Pelvic Floor Questionnaire (APFQ-IR) in Iranian reproductive age women
	Methods
	Research population and setting
	Translation process
	Content and face validity
	Construct validity
	Reliability
	Ethical consideration
	Statistical analysis
	Ethics approval and consent to participate

	Results
	Discussion
	Strength and limitation

	Conclusion
	References
	Acknowledgements


