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Abstract

Introduction and hypothesis The Prolapse and Incontinence Knowledge Questionnaire (PIKQ) was developed and vali-
dated to assess women’s knowledge regarding etiology, diagnosis and treatment of pelvic organ prolapse (POP) and urinary
incontinence (UI). We aimed to translate and validate a Thai version of the PIKQ to use as a tool to evaluate knowledge of
POP and UI among Thai-speaking women.

Methods The English PIKQ, which comprises the PIKQ-POP and PIKQ-UI sections, was translated into Thai. Psychometric
properties of the final version of the Thai PIKQ were tested for content validity, construct validity, internal consistency and
test-retest reliability among 168 women attending a gynecology clinic and 150 nurses.

Results Regarding content validity of the final Thai PIKQ, the number of missing items was 0. Participants in the nurse
group were more likely than those in the patient group to select the correct answer for all items for the POP scale and UI
scale (P <0.001). For internal consistency testing, Cronbach’s alpha coefficient was 0.745 for the PIKQ-POP and 0.754 for
the PIKQ-UI scales, suggesting that the items had relatively high internal consistency. The item-total correlation values
ranged from 0.204 to 0.539, showing an adequate correlation of each item with the scale overall. The correlation coefficients
between the test and retest for PIKQ-POP and PIKQ-UI were 0.685 and 0.735, respectively (P <0.001).

Conclusions The Thai PIKQ is a simple instrument which shows good validity and high reliability and could be a useful
tool for assessing knowledge regarding POP and Ul in clinical practice.
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Introduction

Pelvic floor dysfunction (PFD), including a wide variety
of clinical conditions, is common and affects women of all
ages worldwide [1-3]. Among community-dwelling women
in low and middle-income countries, pelvic organ prolapse
(POP) and female urinary incontinence (UI) are the leading
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PFD problems with the pooled prevalence of 15% (95% CI
10-20%) and 30% (95% CI 25-35%), respectively [3]. The
global prevalence of POP varies from 2 to 50% [3], while
prevalence estimates for Ul vary from 10 to 58% in women
living in community settings and from 50 to 84% among
long-term care residents [4]. PFD has a negative impact on
the quality of life of many women. Previous reports demon-
strated that women suffer significant physical and emotional
distress from POP and UI, including depression, loss of self-
esteem, social isolation and poor sleep quality [35, 6].
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Effective treatment options for PFD may consist of behav-
ioral modification and conservative and surgical treatment,
including a preventive approach in asymptomatic women.
However, many women do not have information or knowl-
edge regarding their condition and treatment options [7].
The impact of women’s attitude and their understanding of
the nature of the pelvic floor condition could affect health-
seeking behavior and cause delay in receiving appropriate
care. A previous study reported that < 50% of incontinent
women seek medical care [8]. The delay in care seeking
may cause depression, anxiety, impaired quality of life and
sexual dysfunction as well as restrict their ability to engage
in leisure activities and social participation [9]. A recent
systematic review concluded that most women have a gap in
their knowledge of pelvic floor dysfunction, including risk
factors and treatment options [10].

Although there are reports of patient’s perception or
patient-reported outcomes about pelvic floor dysfunction,
such as symptoms or their impacts on quality of life in the
literature, validated instruments assessing patient knowledge
regarding PFD are lacking. Thus, a 14-item Incontinence
Quiz was designed to assess patient knowledge concerning
UI [11]. Still, the psychometric properties of this question-
naire have not been established. In addition, this question-
naire does not assess patient knowledge related to POP. Later
on, the Prolapse and Incontinence Knowledge Questionnaire
(PIKQ) was established to assess knowledge regarding etiol-
ogy, diagnosis and treatment of both POP and UI [12]. This
questionnaire comprises 2 sections with 12 items in each
section and has been demonstrated as a validated and reli-
able evaluation tool to identify the knowledge gap [12]. The
PIKQ has been widely used in clinical and research settings.
Since there is no validated Thai version of this particular
questionnaire, the authors aimed to translate and validate
a Thai version of the PIKQ to use it as a tool to evaluate
knowledge of POP and UI among Thai-speaking women.

Materials and methods

This study was conducted at a university hospital in Bang-
kok, Thailand, from December 2020 to June 2021. The study
protocol was approved by the Human Research Ethics Com-
mittee, Faculty of Medicine, Ramathibodi Hospital, Mahidol
University (protocol no. MURA2020/1960).

The PIKQ is a self-completed questionnaire for assessing
patient knowledge regarding both POP and UI, which dem-
onstrates good psychometric property in terms of validity
and reliability [7]. It contains two distinct 12-item scales—
PIKQ-POP and PIKQ-UI—to assess knowledge regarding
epidemiology, pathogenesis, diagnosis and treatment of
POP and UI, respectively. The answer options available are
“agree,” “disagree” or “don’t know.” The score range for
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each item was O (incorrect or unknown answer) to 1 (cor-
rect answer). Total PIKQ-POP and PIKQ-UI scale scores
are computed by summing the number of correct responses
within each scale. In each scale, the minimum score is 0
and the maximum is 12. Permission to use the questionnaire
was obtained from the original authors before submitting the
research protocol.

The study was divided into two stages. Stage 1 addressed
the translation of the PIKQ into Thai and its cross-cultural
adaptation. Stage 2 comprised the testing of the Thai PIKQ’s
psychometric properties and its validation in different
settings.

Stage 1 translation

The translation processes based on the cross-cultural adap-
tation process for patient-reported outcome measures [13]
were conducted in the following manner:

(1) Initial translation (English to Thai) was independently
undertaken by two Thai-speaking translators, who were
experienced in translating health questionnaires. They
were fluent in English and were aware of the study
aims.

(2) After the most appropriate wording had been selected
in the common Thai version, two translators with bilin-
gual proficiency who had no prior knowledge of the
PIKQ individually translated the Thai version into Eng-
lish.

(3) During the translation team meeting, the original ver-
sion of the PIKQ and two back-translated versions were
compared and reconciled, and the final draft of the Thai
version was produced.

(4) A pretest was performed in 20 women presenting to
a gynecology clinic to ensure that the wording of all
items was simple for them to understand. Making
adjustments based on their feedback, while maintain-
ing the meaning and content of original items, the final
Thai version of PIKQ was produced and ready to be
used for this study.

Stage 2 psychometric property testing

The validity and reliability of the instrument were assessed
in a cross-sectional analytical study conducted between
January 2021 and April 2021. Eligible participants were
women aged 20-80 years old who communicated fluently
in Thai, were willing to participate and provided signed
written informed consent. The final Thai-version PIKQ was
distributed to (1) patients attending a general gynecology
clinic, Ramathibodi Hospital (the patient group), and (2)
registered nurses who had been working in Ramathibodi
Hospital (the nurse group). Participants were excluded from
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the study if they withdrew or did not complete the study.
After 1014 days, the participants were asked to redo the
same questionnaire. No money or any kind of compensation
was provided.

The Thai PIKQ questionnaire was examined according
to the quality criteria for measurement properties of health
status questionnaires [14].

(1) Face/content validity: An assessment of whether the
questionnaire made sense when being measured and
used in the clinical area was performed. The indicators
were response rates and level of missing data.

(2) Construct validity: To provide evidence of construct
validity, the ability to differentiate between the different
participant groups was tested. This property was exam-
ined by comparing PIKQ-POP and PIKQ-UI scores
between the patient group and nurse group. Higher
scores would also predicted from the nurse group
compared to the patient group. In addition, construct
validity was examined separately for PIKQ-POP and
PIKQ-UI using confirmatory factor analysis (CFA).

(3) Internal consistency (reliability): The correlation
between the items was assessed by determining the
Cronbach’s alpha coefficient and the total score without
it (item-total correlations).

(4) Stability: The test-retest reliability of this question-
naire was measured by having participants complete
the same test twice, with a 2-week interval between
the initial and second tests. All participants in the nurse
group were invited to participate in the retest study.

Statistical analyses

All statistics were performed using STATA 17.0/SE (Stata-
Corp), and the results were considered statistically signifi-
cant at p <(0.05. Regarding validity of the Thai-PIKQ, the
content validity was evaluated using the missing value.
Then, the construct validity was examined separately for
PIKQ-POP and PIKQ-UI. Mann-Whitney U test was admin-
istered to compare the total scale scores of the PIKQ-POP
and PIKQ-UI across participants in the patient and the nurse
groups. Subsequently, confirmatory factor analysis (CFA)
was performed with the maximum likelihood estimator
to test whether the data fit a hypothesized measurement
model. We included the following fit statistics in the analy-
ses: standardized and unstandardized factor loadings (SFL
and FL), chi-square (x2), degree of freedom (df), compara-
tive fit index (CFI), Tucker-Lewis index (TLI), root mean
square error of approximation (RMSEA) and standardized
root mean square residual (SRMR) [15]. The criteria for an
acceptable model fit were CFI > 0.95, TLI > 0.95, RMSEA
<0.06 [16] and SRMR < 0.08 [17].

Regarding the Thai-PIKQ’s reliability, the internal con-
sistency was determined using Cronbach’s alpha, with
values > 0.70 indicating good internal consistency [18].
Item-total correlations were correspondingly analyzed,
considering cutoff values > 0.20 or 0.30 [19]. Test-retest
reliability was measured using the intraclass correlation
coefficient (ICC), with values between 0.5-0.9 considered
moderate-to-good and > 0.9 excellent reliability [20].

Validation of a questionnaire with 24 items requires a
sample size of 240 to satisfy the 10 subjects per item ratio
[21, 22]. Sample size estimation adjusting for 20% drop-
out rate resulted in 288 participants required. Based on the
appropriate sample size for factor analysis, a sample size of
at least 200 is adequate in most cases involving no more than
40 items [23, 24].

Results
Stage 1: translation and cross-cultural adaptation

The translation and cross-cultural adaptation process of the
Thai version of PIKQ was completed and the final version
was developed (online appendix). The reconciliation of the
forward-translations and the harmonization across two back-
translations were performed by two key in-country experts
(JM and CS). After cognitive debriefing interviews of 20
women attending a general gynecology clinic, no changes
were applied according to the respondents’ suggestions, and
they stated that all items were clearly understandable.

Stage 2: instrument validity and reliability
assessment

Participants

The PIKQ was administered to 170 patients visiting a gen-
eral gynecology clinic. Two patients who agreed to partici-
pate refused to return the questionnaire, while 168 completed
the questionnaire (98.8% response rate). For the nurse group,
the questionnaire was administered to 150 nurses who have
been working in Faculty of Medicine of Ramathibodi Hos-
pital; all responses were received (100.0% response rate). In
summary, among 320 women who received the Thai PIKQ
questionnaire, 318 returned the completed form, resulting in
the response rate of 99.4%.

A total of 318 women (168 from the patient group and
150 from the nurse group) were included in the analyses. The
median age of the participants was 42 years (minimum-max-
imum: 20-79 years) and 32 years (minimum-maximum:
22-57 years) in the patient group and the nurse group,
respectively. While 150 (100%) nurses had received graduate
degrees, the level of education in the patient group ranged
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from graduate study (64.7%) to a primary school education
(4.3%).

Face and content validity

Cognitive debriefing interviews were performed for face
validity analysis. All participants reported that all the items
and the format were comprehensible, there were no ambi-
guities, and there was no need for any changes. Regarding
content validity, the number of missing items was 0. Miss-
ing data resulting from respondents’ misunderstanding or
misperception of any item were not reported.

Construct validity

The construct validity of each scale was verified by com-
paring total PIKQ-POP and PIKQ-UI scale scores and
individual item scores for the patient group and the nurse
group using two-tailed #-tests. Participants in the nurse group
were more likely than those in the patient group to select
the correct answer for all items for the POP scale and Ul
scale (Table 1). The mean total PIKQ-POP score for the
nurse group was 9.28 +2.02 compared to 5.85 +2.40 for the
patient group (P <0.001). In agreement with the PIKQ-POP
scale, the mean total PIKQ-UI score was 9.84 +2.16 and

Table 1 Comparison of the mean individual item scores for the Thai
PIKQ-POP and PIKQ-UI scales (n=318)

Items PIKQ-POP (mean =+ SD) PIKQ-UI (mean + SD)

Patient group Nurse group Patient group  Nurse group

(n=168) (n=150) (n=168) (n=150)

1 049+0.50  0.82+039 0.80+040  0.92+0.26
2 073+044  093+026 0.71+046  0.87+0.34
3 0474050  0.61+049 055+0.50  0.91+0.28
4 0.82+0.39  091+029 0.64+048  0.80+0.40
5 0574049  0.79+040 0.82+039  0.94+0.23
6 0734044  090+030 0.67+047  0.93+0.25
7 0.50+0.50  0.77+042 029+046  0.62+0.48
8 0.65+048  0.83+037 038+049  0.80+0.40
9 0404049  0.77+042  049+0.50  0.77+0.42
10 020+040  0.66+048 029+045  0.74+0.44
11 008+027  0.67+047 030+046  0.75+0.43
12 0204040  0.61+048 0.63+049  0.75+0.43

Minimum mean item score is 0, and maximum mean item score is 1

The closer the mean score is to 1, the greater percentage of patients
who answer the question correctly

PIKQ-POP: Prolapse and Incontinence Knowledge Questionnaire-
Pelvic Organ Prolapse

PIKQ-UI: Prolapse and Incontinence Knowledge Questionnaire-Uri-
nary Incontinence

SD: standard deviation
Mann-Whitney U test
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6.57 +2.38 for the nurse group and patient group, respec-
tively (P <0.001). In addition, the median scores on the
PIKQ-POP and PIKQ-UI scales across all items were sig-
nificantly higher in the nurse group than in the patient group
[PIKQ-POP=10.5 (3-12) vs. 6 (0-12) and PIKQ-UI=10
(3-12) vs. 7 (0-11), P <0.001].

The fit indices of the PIKQ-POP and PIKQ-UI to the final
one-factor model with covariance parameters are given in
Table 2. All fit indices for the final models of both scales
except CFI and TLI in PIKQ-UI were appropriate.

Table 3 shows the CFA results of the Thai PIKQ-POP and
PIKQ-UTI scales. While all the standardized factor loadings
(SFLs) for Ul items were in the acceptable range (at least
0.348), SFLs of POP items 110, 111 and 112 were < 0.30.
From these results, the one-factor model was created as the
best fit for the data (Fig. 1).

Internal consistency (reliability)

For the internal consistency testing, the Cronbach o of each
item in both scales was always above the acceptable thresh-
old. The Cronbach’s alpha coefficient was 0.745 for PIKQ-
POP and 0.754 for PIKQ-UI scales, suggesting that the items
had relatively high internal consistency (Table 4). The item-
total correlation values ranged from 0.204 to 0.539, showing
an adequate correlation of each item with the scale overall.

Test-retest reliability (stability)
The test-retest reliability of the questionnaire was deter-

mined using the ICC score. The nurse group was invited to

Table 2 Model fit statistics of the Thai PIKQ-POP and PIKQ-UI
scales (n=318)

Fit statistics PIKQ-POP PIKQ-UI
x> 65.84 66.24

df 53 51

p 0.167 0.074

CFI 0.96 0.93

TLI 0.95 0.91

RMSEA (90% CI) 0.03 (0.00-0.06) 0.040 (0.000-0.07)
SRMR 0.05 0.06

PIKQ-POP: Prolapse and Incontinence Knowledge Questionnaire-
Pelvic Organ Prolapse PIKQ-UI: Prolapse and Incontinence Knowl-
edge Questionnaire-Urinary Incontinence

Df: degree of freedom

CFI: comparative fit index

TLI: Tucker-Lewis index

RMSEA': root mean square error of approximation
CI: confidence interval

SRMR: standardized root mean square residual
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Table 3 CFA (confirmatory Ttems PIKQ-POP PIKQ-UI

factor analysis) results of the

Thai PIKQ-POP and PIKQ-UI FL+SE SFL+SE FL+SE SFL+SE

scales (n=318)
1 1.000 0.551+0.036 1.000 0.818+0.028
2 0.823+0.181 0.754+0.031 0.236+0.157 0.733+0.032
3 0.446+0.175 0.578 +£0.036 1.250+0.222 0.594+0.036
4 0.825+0.178 0.781+0.030 0.676+0.182 0.663+0.035
5 0.913+0.228 0.599 +0.036 0.529+0.137 0.845+0.026
6 0.657+0.148 0.856 +0.026 1.176 +0.224 0.717+0.033
7 0.954+0.202 0.476+0.037 0.399+0.177 0.352+0.035
8 0.682+0.180 0.684+0.034 0.976+0.203 0.428 +0.036
9 0.986+0.214 0.460+0.036 0.500+0.190 0.535+0.036
10 0.807+0.176 0.273+0.033 0.807+0.196 0.348+£0.035
11 0.502+0.130 0.134+0.025 0.730+£0.215 0.369+0.035
12 0.620+0.168 0.257+0.032 0.638+0.179 0.690+0.034
Covariance
i7-110 0.050+0.016 i1-i6 -0.031+0.011

il-il1 -0.417+0.013
i9-i12 0.052+0.016

Fig. 1 Path diagrams of final
models for the Thai PIKQ-POP

and PIKQ-UI scales

PIKQ-POP: Prolapse and Incontinence Knowledge Questionnaire-Pelvic Organ Prolapse

PIKQ-UI: Prolapse and Incontinence Knowledge Questionnaire-Urinary Incontinence

FL: factor loading

SFL: standardized factor loading

SE: standard error
I: Item

24

95|

92

i10
61

i
39

i12
59

OO0QOOQOO0OO OO

~
o

-
o

&

~
N

~
o

~
3

®
&

~
@

™
o

£

8

27

@ Springer



3050

International Urogynecology Journal (2022) 33:3045-3052

Table 4 Internal consistency
of the Thai PIKQ-POP and

Item number PIKQ-POP

PIKQ-UI

PIKQ-UI scales (n=318)

Corrected item total

Cronbach’s alphaif =~ Corrected item total ~ Cronbach’s alpha

correlation item deleted correlation if item deleted
1 0.365 0.730 0.326 0.744
2 0.440 0.723 0.252 0.752
3 0.204 0.751 0.502 0.724
4 0.307 0.736 0.357 0.741
5 0.349 0.732 0.362 0.741
6 0.336 0.733 0.497 0.726
7 0.383 0.728 0.273 0.752
8 0.343 0.732 0.461 0.728
9 0.467 0.716 0.405 0.735
10 0.420 0.723 0.539 0.717
11 0.516 0.710 0.464 0.728
12 0.430 0.722 0.243 0.755

PIKQ-POP: Prolapse and Incontinence Knowledge Questionnaire-Pelvic Organ Prolapse

PIKQ-UI: Prolapse and Incontinence Knowledge Questionnaire-Urinary Incontinence

Table 5 Test-retest reliability analysis of the Thai PIKQ (n=35)

Test-retest correla- 95% confidence interval P value
tion coefficient (r)
PIKQ-POP 0.685 0.519-0.816 <0.001
PIKQ-UI 0.735 0.538 - 0.872 <0.001

PIKQ-POP: Prolapse and Incontinence Knowledge Questionnaire-
Pelvic Organ Prolapse

PIKQ-UI: Prolapse and Incontinence Knowledge Questionnaire-Uri-
nary Incontinence

participate in this process. The Thai PIKQ was re-admin-
istered after an interval of 10-14 days, and 35 participants
completed the questionnaire. The ICC showed a moderate-
to-good test—retest reliability for both scales. Data derived
from this analysis are presented in Table 5.

Discussion

The PIKQ is a self-administered questionnaire which has
been proven to be valid and reliable to assess patient knowl-
edge regarding POP and UI [12]. It was developed and vali-
dated originally in English language and has been widely
adapted for use in different countries [25-27]. To the best of
our knowledge, this is the first study with respect to valida-
tion of the PIKQ in Thai-speaking population. The findings
of the present study showed that the Thai version of the
PIKQ is a valid and reliable instrument, which can be used
to assess knowledge of Thai-speaking women regarding POP
and UL

Questionnaire surveys are a technique for gathering
statistical information aimed to measure respondents’
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self-reported knowledge, attitudes, opinions or behaviors.
In knowledge assessment using a questionnaire, a standard
translation and cultural adaptation including an analysis of
the cognitive debriefing results against the original language
of the assessment tool are required. Psychometric properties
of the translated version of each instrument should also be
adequately assessed to confirm its validity and reliability.
Since the principles of good practice for the translation and
cultural adaptation process were followed methodically, it
could be ensured that the Thai PIKQ questionnaire was suit-
able for both healthcare and non-healthcare professions [13].
Content validity assessment from the pilot testing indicated
that the Thai version is equivalent to the original version of
PIKQ without semantic problems. Furthermore, the missing
value which diminished interpretability of the items was not
found [14]. It appears that the items were clear enough to
be understood by average Thai-speaking respondents aged
from 20 to 79 years old.

Basically, a series of related items covering different
aspects of the construct of interest should be included to
confirm the construct validity of a questionnaire. The aim
is to underline the extent to which the survey measures the
theoretical construct it is intended to measure. To do so,
the confirmatory factor analysis or other methods based
on the theoretically derived hypotheses should be used to
examine the construct validity of the scales [28]. In the
present study, the homogeneous structures of the scales
were assessed using CFA because the factor structure had
been determined previously [14, 25]. All fit indices except
CFI and TLI in PIKQ-UI (slightly lower) demonstrated
a positive rating for construct validity. Based on these
promising results, the Thai PIKQ would evaluate level of
knowledge regarding pelvic organ prolapse and urinary
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incontinence as it is planned rather than measuring some-
thing else. Our results were comparable to the Turkish
questionnaire that exhibited high criteria for validity, reli-
ability, and sensitivity to change by demonstrating good to
excellent psychometric properties [25]. In addition, similar
to the findings of the original and the Turkish versions [12,
25], the Thai version of the scale showed that factor load-
ing of item 11 was <0.30, and a low item-factor loading
for item 10 and 12 was also found in our study. Therefore,
to maintain the originality of the questionnaire, no changes
were applied. Moreover, construct validity of both PIKQ-
POP and PIKQ-UI scales was established by showing that
the nurse population, who had had a greater prior opportu-
nity for pelvic floor dysfunction education achieved higher
individual item and total scores on both scales compared
with the patient or non-healthcare population.

The Thai version of the PIKQ was found to have high
levels of reliability regarding internal consistency and
stability. The correlation coefficient between the test and
retest for the POP and UI scales exhibits the ability of
this questionnaire to produce consistent responses from
participants. A comparison between the findings obtained
in previous studies and ours indicates the reliability test-
ing results are similar to those from the English version of
PIKQ [12] as well as the Turkish and Spanish versions [25,
26]. Accordingly, the Thai PIKQ can be used as a valid
and reliable assessment tool to assess patient knowledge
regarding POP and UL

Fundamentally, the PIKQ was developed to identify
populations with inadequate knowledge about POP and Ul
so that these populations can be properly and effectively
educated and, as a consequence, can seek appropriate and
timely medical care for these conditions. This instrument
would not only be implemented in research projects but also
in clinical practice for better quality of care. Educational
strategies towards improving the knowledge should be evalu-
ated using validated and reliable instruments. We believe
that women with better knowledge regarding pelvic floor
dysfunction will be more likely to seek proper care at an
earlier stage. Additionally, better health-related knowledge
predicts favorable health behavior.

The main strength of our study was the rigorous cross-
cultural adaption and the validation process, which were
fully compatible with the international guidelines [10]. The
testing of the Thai version of PIKQ utilized a suitable sam-
ple size for the respondent-to-item ratios and satisfactory
response rate was obtained. Nevertheless, several limita-
tions of this study should be acknowledged. First, it was
conducted in an academic tertiary-care hospital. Thus, this
questionnaire should be applied or transferred in other set-
tings or different population with some caution. Another
limitation of this study is that it was not designed to evaluate
the responsiveness to change. Further studies investigating

the responsiveness of the PIKQ to change after educational
activities are warranted.

Conclusion

The Thai version of PIKQ is a simple instrument which con-
veys good validity and high reliability. It is equivalent to
the original English version and would be a useful tool for
assessing knowledge regarding POP and Ul in clinical and
research practice.
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