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Abstract

Introduction and hypothesis The objective of this study was to translate the short version of the Pelvic Floor Distress Inventory
(PFDI-20) into Chinese and to evaluate its psychometric properties in Chinese women with symptomatic pelvic floor dysfunction
according to the Consensus-Based Standards for the Selection of Health Status Measurement Instruments (COSMIN) checklist.
Methods Between October 2017 and May 2018, a cross-sectional analysis of the clinical data of 126 patients who met the
inclusion criteria was performed. The patients completed the questionnaires at the baseline (T1), 1-2 weeks later (T2), and
3 months after surgery (T3). Reliability testing included internal consistency, test-retest reliability, and measurement error. The
methodical tests for validity were content validity, criterion validity, construct validity, and hypothesis testing. Responsiveness
was also taken into consideration.

Results One hundred twenty-six patients completed all questionnaires. Internal consistency, measured by Cronbach’s alpha
value, was good, and the test-retest reliability was high, with an intraclass correlation coefficient (ICC) of 0.99. Construct
validity was verified by factor analysis. All assumptions were confirmed, and there were no ceiling or floor effects in this study.
Spearman’s correlation coefficient between the PFDI-20 and the Pelvic Floor Impact Questionnaire (PFIQ-7) was 0.867, showing
a significant correlation. Furthermore, the minimal important change (MIC) of 50.0 was less than the smallest detectable change
(SDC) of 18.36, indicating the sufficient responsiveness.

Conclusions The Chinese version of the PFDI-20 developed in this study is a reliable and valid instrument that provides good
responsiveness to clinical changes.

Keywords PFDI-20 questionnaire - Chinese validation - COSMIN checklist

Introduction With increasing attention paid to pelvic floor disorders, a

series of validated self-administered QOL questionnaires have

Pelvic floor dysfunction (PFD) is a clinical syndrome charac-
terized by a variety of symptoms relating to pelvic organ pro-
lapse (POP), urinary incontinence (UI), fecal incontinence
(FI), and difficulty in emptying and sensing the lower urinary
tract. The first three symptoms are the most common, with
separate incidence rates of 11.4-9.56%, 30.9% [1], and
1.28% [2] in China. PFD is not fatal but significantly impacts
women’s quality of life (QOL).
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been developed to access individual symptoms [3]. The Pelvic
Floor Distress Inventory-20 (PFDI-20) is a condition-specific
short form of the Pelvic Floor Impact Questionnaire (PFDI),
which was recommended by the International Continence
Society (ICS) as a class A questionnaire and is currently wide-
ly used [4]. The questionnaire not only contains all items of
the Urinary Distress Inventory (UDI), which was frequently
used in assessing Ul several years ago, but also includes items
regarding POP and anorectal dysfunction. It has been divided
into three subscales related to POP symptoms, colorectal
symptoms, and urinary symptoms. PFDI-20 has been recently
translated and validated in many different countries [5—11]. In
China, the Pelvic Floor Impact Questionnaire-7 (PFIQ-7) was
validated in 2011 by Zhu L et al. [12], yet there was no
Chinese version of the PFDI-20. Measurement properties of
the instrument were evaluated according to the Consensus-
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Based Standards for the Selection of Health Status
Measurement Instruments (COSMIN) checklist [13]. The
checklist is based on an international Delphi study in 2010,
and it is used to evaluate the methodological quality of studies
on health status measurement instruments [14].

The objective of this study was to translate the short version
of the PFDI-20 into Chinese and to evaluate its psychometric
properties in Chinese women with symptomatic PFD accord-
ing to the COSMIN checklist.

Materials and methods
Questionnaires

In addition to the PFDI-20, the following questionnaires were
used in this study:

Pelvic Floor Impact Questionnaire

The PFIQ-7, including three corresponding subscales (uri-
nary, colorectal-anal and POP) assesses the impact of the
condition on four aspects of patient QOL (physical activity,
travel, social/relationships, and emotional health). The
Chinese version was validated by Zhu et al. [12] and has high
reliability and validity in the Chinese population.

Subjective assessment

The Patient Global Impressions of Improvement (PGI-I)
questionnaire is a one-item questionnaire that asks patients
to rate the perceived change in response to therapy. Patients
are asked to check the one number that best describes how
their symptoms are now compared with how they were before
surgery. A 7-point scale score was given as very much better,
much better, a little better, no change, a little worse, much
worse, or very much worse. It has been validated in clinical
studies with stress urinary incontinence (SUI) [15] and uro-
genital prolapse [16].

Translation process

To maintain as much original meaning as possible, the PFDI-
20 translation contains two dependent forward and backward
translations [17]. First, the English version was translated into
Chinese independently by two bilingual translators. These two
versions were reviewed by a group of researchers to increase
the face validity of the questionnaire. Second, the resultant
translation was back-translated into English by two other bi-
lingual experts. Finally, a consensus was established by a pan-
el of bilingual translators and clinical experts. A pretest of 50
eligible PFD patients was performed to determine whether the
questionnaire had unclear or vague items and whether its
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completion time was appropriate. We then synthesized and
developed the final version, the translation process of which
was modified based on cross-cultural adaption (see Appendix
for the final Chinese version).

Validation study

A cross-sectional study was conducted between October
2017 and May 2018 to evaluate the reliability, validity,
and responsiveness of the PFDI-20. Inclusion criteria
were a diagnosis of PFD or Ul and sufficient reading
and comprehension abilities. Patients were excluded if
they had chronic inflammation and organ lesions. All pa-
tients who completed the PFDI-20 and PFIQ-7 in an out-
patient setting were grouped as T1 patients. After 1—
2 weeks, (T2) they were asked to complete the question-
naire again by telephone if there were no symptomatic
changes and no interventions were taken. In the third
round, patients undergoing surgeries were asked to com-
plete the PFDI-20 and PGI-I to evaluate responsiveness
(T3). The validation process is shown in Fig. 1.

Statistical analysis

Statistical analysis was performed using the SPSS soft-
ware package (version 23.0, SPSS Inc., Chicago, IL,
USA). Descriptive data are presented as means + standard
deviation (SD) or medians (25th percentile, 75th percen-
tile). The chi-squared test was used for univariate associ-
ations, and the Mann—Whitney U test was used for com-
parisons of independent groups. P<0.05 was considered
significant. Psychometric properties were evaluated as
recommended in the COSMIN checklist. Methodological
testing, including reliability, validity, and responsiveness,
was assessed.

Reliability (internal consistency, test-retest reliability)

Reliability, free from measurement error, concerns the
ability to distinguish patients from each other. We calcu-
lated internal consistency, test—retest reliability, and mea-
surement error to evaluate reliability. Cronbach’s alpha
was calculated for PFDI-20 scores as a measure of inter-
nal consistency. A value of >0.70 WAS considered ade-
quate [14]. Test-retest reliability was evaluated with
intraclass correlation coefficients (ICCs) to quantify
agreement of total and subscale scores. The preferable
range for ICC is >0.70 [14].

Measurement error

Measurement error, the systematic and random error of a
patient’s score that is not attributed to true changes in the
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Fig. 1 Verification process of the Pelvic Floor Distress Inventory-20 (PFDI-20)

construct, can be expressed as the standard error of mea-
surement (SEm) and the smallest detectable change
(SDC). Data from T1 and T2 were used to determine
measurement error. We assumed there would be no real
change in a patient’s level of function in a 1- to 2-week
interval, and change scores presented as normally distrib-
uted and close to zero. The SEm represents the SD of
repeated measures in one patient and was calculated using
the square root of the error variance [13]. The SDC rep-
resents the smallest individual change that a patient needs
to show on the scale to ensure that the observed change is
real. The SDC was calculated using the formula SDC =

1.96 xv/2 xSEM/+/n [13].

Validity (face validity, construct validity, criterion validity,
and hypothesis testing)

Face/content validity was assessed by an expert panel and/or
patient focus group during development of the original ques-
tionnaire and the Chinese translation version. To evaluate cri-
terion validity, Spearman’s correlation coefficient was calcu-
lated between total/subscale scores of the PFDI-20 and a re-
lated criterion standard, the PFIQ-7 questionnaire, which had
already been validated in our country for the assessment of
PFD [12]. Corrected item-total correlations >0.70 were con-
sidered evidence of validity. Factor analysis was used as a tool
for estimating construct validity. We hypothesized that pa-
tients who had Ul and lower urinary tract symptoms (LUTS)
would have higher UDI-6 scores than those who did not and
that patients who experienced POP would have higher
POPDI-6 scores than those who did not. Hypothesis testing
was adequate if 75% of these hypotheses were confirmed, and
the sample size of each group was required to be >50 [14]. In

addition, floor and ceiling effects and percentage of patients
obtaining minimum and maximum scores were calculated,
and >15% was considered problematic.

Responsiveness

Responsiveness is the sensitivity of the PFDI-20 to clini-
cally significant changes. A comparison between SDC
and MIC was carried out to demonstrate responsiveness.
SDC less than MIC was considered adequate. An anchor-
based method was used to calculate the MIC. T3 patients
were asked to complete the PGI-I and were grouped as the
answered rate. Comparisons between different groups
were conducted to demonstrate that the instrument can
detect clinical changes.

Results
Study population and protocol

Between October 2017 and May 2018, 150 patients were
invited to participate in the survey. A total of 126 com-
pleted all questionnaires, and data analysis was conduct-
ed. Mean patient age was 58.7+10.5 years. Thirty-nine
(29.8%) had symptoms of UI, one of whom had anal
incontinence. Sixty-four participants (48.9%) had LUTS.
A total of 89 patients (67.9%) felt vaginal/uterus prolapse
when performing physical work or in the resting state.
Among all participants, POP-Q III was the most prevalent
finding (57.3%). Demographic data and score results are
shown in Table 1. Seventy-five patients were selected
randomly for retest analysis to complete the question-
naires again 1-2 weeks later (this interval is considered
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Table 1 Characteristics of the

126 participants Variables Characteristics Statistics
Age (years) 58.7+10.5
BMI (kg/m?) 247+3.1
Symptom Urinary incontinence (%) 39
Lower urinary tract syndrome (%) 64
Pelvic organ prolapse (%) 89
Fecal incontinence (%) 1
Missing 5
POP-Q stage® 1st degree 26 (19.8%)
2nd degree 7 (0.1%)
3rd degree 75 (57.3%)
4th degree 12 (0.1%)
Missing 3 (0.0%)
Category of POP stage II and higher ° Cystocele (anterior compartment) 85
Rectocele (posterior compartment) 81
Apical prolapse (middle compartment) 31
Questionnaire scores PFDI-20 69.9 (32.75, 93.75)
POPDI-6 29.8 (12.50, 42.75)
CRADI-8 9.9 (0.00, 12.50)
UDI-6 29.5 (8.25, 42.75)

The data are presented as the means + standard deviation, number (%), or medians (25%,75%)

POP pelvic organ prolapse, POP-Q Pelvic Organ Prolapse Quantification system, PFD pelvic floor disorders,
BMI body mass index, PFDI-20Pelvic Floor Distress Inventory, POPDI-6 Pelvic Organ Prolapse Distress
Inventory, CRADI-8 Colorectal Anal Distress Inventory, UDI-6 Urinary Distress Inventory

#Several patients had POP in more than one compartment, and the highest stage reported in any compartment was

recorded

® Several patients may have had organ prolapse in multiple compartments, and the most serious compartment was

shown

short enough to avoid changes in presenting symptoms
and long enough for patients to forget their previous re-
sponses), while 24 of them were excluded for undergoing
conservative treatment, such as Kegel’s exercises or drug
therapy. Of the original respondents, 80 patients
underwent PFD surgery, including procedures such as
vaginal hysterectomy, anterior/posterior colporrhaphy,
laparoscopic sacrocolpopexy, colpocleisis, Total Prolift
System surgery, and tension-free vaginal tapes; 74 re-
quired a follow-up visit after 3 months (response rate =
92.5%). Questionnaires containing missing items or

unclear individual information were excluded. Baseline
information of six patients who were withdrawn in T3
were secondarily analyzed, and there was no significant
difference between them and the original respondents. All
missing data occurred randomly.

Reliability
The value of Cronbach’s alpha was adequate for internal con-

sistency in the PFDI-20 (ox = 0.88), POPDI-6 (o« = 0.77), UDI-
6 (=0.80), and CRADI-8 (cx=0.84) (Table 2). Meanwhile,

Table 2 Internal consistency and

reproducibility of the PEDI-20 Internal consistency (Cronbach’s alpha) Test-retest (n=155) P value
ICC
PFDI-20 0.88 0.997 <0.05
POPDI-6 0.77 0.994 <0.05
CRADI-8 0.84 0.997 <0.05
UDI-6 0.80 0.995 <0.05

PFDI-20Pelvic Floor Distress Inventory, POPDI-6 Pelvic Organ Prolapse Distress Inventory, CRADI-8
Colorectal Anal Distress Inventory, UDI-6 Urinary Distress Inventory
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Table 3 Spearman’s correlation
coefficients between PFDI-20 and

PFIQ-7

Correlation between questionnaires Correlation coefficient (7) P value
The whole scale PFDI-20 and PFIQ-7 0.87 <0.05
Each subscale PFDI-20 POPDI-6 and PFIQ-7 POPIQ-7 0.70 <0.05
PFDI-20 CRADI-8 and PFIQ-7 CRAIQ-7 0.56 <0.05
PFDI-20 UDI-6 and PFIQ-7 UIQ-7 0.81 <0.05
Internal subscale PFDI-20 and POPDI-6 0.73 <0.05
PFDI-20 and CRADI-8 0.69 <0.05
PFDI-20 and UDI-6 0.84 <0.05

PFDI-20Pelvic Floor Distress Inventory, PFIQ-7 Pelvic Floor Impact Questionnaire, POPIQ-7 Pelvic Organ
Prolapse Impact Questionnaire, CRAIQ-7 Colorectal Anal Impact Questionnaire, U/Q-7 Urinary Impact
Questionnaire, POPDI-6 Pelvic Organ Prolapse Distress Inventory, CRADI-8 Colorectal Anal Distress
Inventory, UDI-6 Urinary Distress Inventory

there was no sign of growth by deleting any item. In the test—
retest analysis, the instrument showed good reliability. The
total PFDI-20 showed an ICC of 0.997, and a range from
0.994 to 0.997 was found in its subscales (Table 2). The
SEm was 49.1, and the SDC indicating the smallest individual
change was 18.36.

Validity
Content validity

The floor/ceiling effect is also an important component
of content validity. Three patients (0.02%) scored the
maximum score of 300, which rejected the presence of
a floor effect for PFDI-20. There was no relevant ceil-
ing effect, because no patients scored zero (0.00%).

Criterion validity

The assessment of criterion validity was analyzed by the
correlation between scores on the PFDI-20 and the
PFIQ-7 (Table 3). Spearman’s correlation coefficient be-
tween the two questionnaires was 0.87 and ranged from
0.56 to 0.81 on the subscales, demonstrating good cri-
terion validity for PFDI-20. Meanwhile, in this instru-
ment, the total score correlated well with its respective
subscales.

Construct validity

Confirmed factor analysis (CFA) with Varimax rotation was
employed to assess construct validity. As shown in Table 4, data
were suitable for factor analysis by the Kaiser-Meyer-Olkin
(KMO) and Bartlett test (KMO measure 0.821). CFA provided
five factors explaining 69.55% of the variance accumulatively
(cutoff point eigenvalue >1.0), which indicates a good factor
extraction. In Table 5, the five factors explained 22.12%,

40.22%, 53.67%, 62.84%, and 69.55% of the variance.
Table 5 gives factor loading of the Varimax-rotated five-factor
solution. Questions 7—13 had high factor loadings on the first
factor, which could be explained as colorectal-anal distress.
Questions 1-3, 5, 15, 19, and 20 loaded high on the second
factor, which could be classified into direct feelings of organ
prolapse and lower urinary tract obstruction or irritation symp-
toms. Questions 16—18 had high loading on the third factor and
could be classified as various types of Ul Questions 4 and 6
belonged to a fourth factor: excretion with external force. Only
question 14 independently belonged to the fifth factor: rectocele
symptoms. All factor contributions of the variance ranged from
45 to 90%. Although this structure is not exactly the same as the
original version, its logical structure indicated that this instru-
ment has good construct validity.

Hypothesis testing

We hypothesized that patients with POP would have
higher POPDI-6 scores than those without these symp-
toms. Patients with UI or LUTS had higher UDI-6 scores
than those without those symptoms. Hypothesis testing
was adequate if 75% of the hypotheses were confirmed.
All predefined hypotheses were confirmed, as shown in
Fig. 2. Validity analysis of the CRADI subscale was not

Table 4 Kaiser-Meyer-Olkin (KMO) and Bartlett test of confirmed
factor analysis

Factor analysis

KMO measure of sampling adequacy .821

Bartlett test of sphericity Approximately x? 1340.65
df 190
Significance .00
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Table 5 Results of factor analysis

within the five PFDI-20 Questions Five-factor solution
dimensions
1 2 3 4 5
1. Usually experience pressure in the lower abdomen -0.02 0.70 -0.10 0.14 —0.11
2. Usually experience heaviness or dullness in the pelvic area 0.02 0.82 0.02 0.14 —-0.10
3. Usually have a bulge or feeling of something falling out 0.09 0.53 -043 026 0.37
4. Ever have to push on the vagina or around the rectum 0.38 0.28 0.05 0.75 0.02
5. Usually experience a feeling of incomplete bladder emptying ~ 0.32 0.67 0.22 0.11 —0.12
6. Ever have to push up on a bulge in the vaginal area 0.15 0.21 -0.09 0.79 0.30
7. Feel you need to strain too hard to have a bowel movement 0.45 0.33 0.18 0.35 -0.24
8. Feel you have not completely emptied your bowels 0.63 0.24 0.23 0.44 -0.29
9. Usually lose stool beyond your control if your stool... 0.85 0.09 0.05 0.02 —0.00
10. Usually lose stool beyond your control if your stool is loose ~ 0.84 0.14 0.14 -0.02 0.10
11. Usually lose gas from the rectum beyond your control 0.82 0.04 0.08 -0.08 0.12
12. Usually have pain when you pass your stool 0.74 0.04 -0.13  0.28 —0.12
13. Experience a strong sense of urgency 0.68 0.21 0.06 0.01 0.34
14. Does part of your bowel ever pass... 0.20 -0.02 0.10 0.15 0.83
15. Usually experience frequent urination 0.25 0.67 0.34 0.06 0.19
16. Usually experience urine leakage 0.15 0.39 0.73 -0.02  0.04
17. Usually experience urine leakage 0.12 0.03 0.89 -0.02  0.04
18. Usually experience small amounts of urine leakage 0.20 0.03 0.90 -0.06 —0.04
19. Usually experience difficulty emptying bladder 0.45 0.55 0.23 0.03 0.08
20. Usually experience pain or discomfort 0.25 0.68 -0.05 -029 0.14

Nonrotated solution
Eigenvalue

Variance explained (%)

Cumulative variance explained (%)

6.66 2.50 2.16 1.32 1.28
3329 1250 10.80 6.57 6.38
3329 4579  56.60 63.17 69.55

Factor loadings >0.40 are in bold. The five nonrotated factors explained 33.29%, 12.50%, 10.80%, 6.57%, and
6.38%, together representing 69.55% of item variance

included in the hypothesis testing because of the low
prevalence of FI, which led to an inadequate number of
patients.

Responsiveness and interpretability

In the third investigation section, 80 participants received
surgical treatment, 74 of whom completed the question-
naires (response rate = 92.5%) and were grouped by PGI-I
scores. As shown in Fig. 3, there was a significant differ-
ence in scores in the very much better (p <0.05) and
much better groups (p <0.05), and there was no statistical
significance in scores in the no-change group (p=0.10).
The group responding a little better was excluded because
of small sample size. In addition, the score difference was
more obvious in the very much better group than in the
much better group, indicating the ability to transform a
qualitative effect into a quantitative one.

There was no gold standard for calculating the MIC accord-
ing to the COSMIN checklist. MIC was estimated with an
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anchor-based method. The 95% confidence interval (CI) of
effect size (ES) of the much better and no change groups
was calculated; the cutoff point should be outside the 95%
CI of the no change group and also be the smallest for the
much better group. Therefore, the estimated ES in our popu-
lation was 1.86 (Fig. 4), and the MIC of the PFDI-20 was
50.0. The Chinese version of the PFDI-20 showed a lower
MIC value than the SDC, and the responsiveness was ade-
quate based on Terwee et al. [14].

Discussion

The purpose of this study was to translate the PFDI-20
into Chinese and validate it in Chinese women. The psy-
chometric properties included reliability, validity, respon-
siveness, and interpretability. Cronbach’s coefficient of
0.875 showed a satisfactory internal consistency of the
PFDI-20. Similar values were reported in Japan, Brazil,
and African countries. The second round of investigation



Int Urogynecol J (2019) 30:1127-1139

1133

Fig. 2 Hypotheses testing. Pelvic UDL-6 UDL-6 POPDI-6
Floor Distress Inventory (PFDI)- P<0.05 P<0.05 P<0.05
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urinary incontinence

was conducted by phone and used to assess the test—rest
reliability. The PFDI-20 showed excellent test—retest reli-
ability, with observed ICC values of 0.997.

Because there is no gold standard for PFD symptoms,
we calculated correlations between PFDI-20 and the val-
idated PFIQ-7 to estimate criterion validity. Spearman
correlation coefficient of 0.867 presented an adequate re-
sult, and there were significant correlations between sub-
scale scores on both instruments, except the FI subscales
(r=0.559). Moreover, adequate correlations of

Fig. 3 Responsiveness and
interpretability. Comparison of
Pelvic Floor Distress Inventory
(PFDI)-20 scores before and after
operation in each Patient Global
Impression of Improvement (PGI-
I) group. The bold lines present
the median, the hox represents the
interquartile range, and the
whiskers represent the minimum
and maximum score

200.007

150.00

100.007

PFDI-20 scores

50.00—

n= 18

P<0.05
N VR /R N

I I I
lower tract symptoms pelvic organ prolapse

questionnaires with similar structures of the UI, FI, and
POP subscales further verified construct validity, similar
to some validation studies, such as those conducted in
Holland, Brazil, and some African countries [7, 8, 18].
In the study reported here, factor analysis was further
employed to evaluate construct validity. Structure of the
PFDI-20 is similar to that of the original version, the
PFDI, which includes 46 items and three subscales
(UDI, POPDI, CRADI). Among them, the UDI retains
all three original structures (obstruction, irritation, and

P<0.05 P<0.05 P<0.05

[before operation
Pafter operation

v
#,

N\

48 2 2 6

6

18 48

very much better

T
no change

T T
much better a little better

PGI-I groups
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Fig.4 Estimation of effect size by
indication of the 95% confidence
interval (CI) for no change and
much better groups

95%-Cl-for-much better group
1

95%-Cl for no change group

v Estimation of ES

stress) described by Shumaker et al. [19] and was expand-
ed using nine items related to LUTS, which are common
in PFD patients. The POPDI consists of 16 items divided
into three parts (overall, anterior, and posterior compart-
ment); the CRADI consists of 17 items associated with
lower gastrointestinal disorders, which are divided into
four parts (obstruction, incontinence, pain/irritation, and
rectal prolapse). The CFA eventually explained 69.55%
of the item variance, while five factors were found to
largely match the logical dimensions, strongly supporting
the construct validity of the PFDI-20.

Evaluation of treatment efficiency is considered extremely
important and, as the basis of modern evidence-based medi-
cine, shows strong potential in clinical work. SDC and the MIC
are the basis for patient-reported outcome measures (PROM)
interpretability to determine if the observed changes can benefit
patients. To determine the clinical significance of score changes
at the individual level, measurement error needs to be assessed
and should not be greater than the MIC. Otherwise, the ob-
served change cannot be determined to be a real change, as
the risk of measurement error is >5%. One method of reducing
SDC is to decrease the measurement error by averaging the
testing values of repeated measurements, which leads to an
additional burden on patients and increases the change of recall
bias. Improving the quality of questionnaires by adding or im-
proving items may be an alternative approach.

There is currently no consensus on choosing an anchor
point for calculating the MIC. The slightly improved group
was considered to effectively reflect the smallest important
clinical change. Some studies have used the 15-point scale
to apply the average change in the almost the same or slightly
better or worse group to represent the MIC. We used the much
better group of the 7-point PGI-I scale in this responsiveness
analysis because only one patient was in the slightly improved
group. Finally, adequate responsiveness was demonstrated
with a higher MIC value (50.0) compared with SDC (18.36),
indicating that we can determine 95% of the change caused by
nonmeasurement error when the patient’s score change is
greater than the MIC. Grouping comparisons by the PGI-I
was also performed to assess preoperative and postoperative
score changes. Results showed a statistically significant de-
creasing trend in the significant improvement and much better
groups, but especially in the significant improvement group.
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1.00 1.86 2.00 2.54

No statistically significant difference in the no change group
before and after operation was observed.

There were some limitations in this study. First, although
there are no studies showing differences in MIC in distinct
surgical or nonsurgical groups, some people believe that anal-
ysis and assessment between different groups is needed [20].
In our study, only patients undergoing surgical interventions
were analyzed, and T3 patients should be divided into groups
by intervention methods for future research. Second, although
the anchor technique is considered to be the best method for
evaluating MIC, its effectiveness and the best calculation
methods remain controversial [21]. Furthermore, due to the
small sample size of the slightly improved group, we chose
the much better group as the second-best method of calculat-
ing MIC, which means it was inevitably greater than the true
value. Finally, sample sizes of the UI and POP groups in the
hypothesis testing were <50, meaning that those groups did
not strictly meet inclusion criteria. There were not enough
patients with FI to evaluate psychometric properties of the
CRADI-8 subscale, meaning that validity of that criterion
was unsatisfactory. Future research should focus on popularity
of the PGI-I and enlargement of the sample size.

To conclude, the Chinese version of the PFDI-20 is a
reliable and valid instrument and can considerably con-
tribute to improvement in Chinese PFD patients.
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g RE IR, 0 %)y POPDI-6,CRADI-8, UDI-6=/#*
B, WHEAT DUTRER, W P R B, R IE R 1Y) 2 (A
7E0 (0~443), 0 B e e A 30 it R ok,
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R EEEEE 6 (POPI-6)

QL. L ARK 3 AR IR 2

0o, &f; Of; WRA, MG

01, #fin; 02, BERN; O3, FERw; 04, HEZRN

Q2. 223 IR B B K g ?

00, Bef: Of WRA, WERNInfT:

O1, #®Apm; 02, BEEW; O3, RERm; 04, EERN

Q3. 22 7 B RS B E AT i v 2

00, #&A7; O WAy, MRS e

O1, ®WAHEEm; 02, 8BEYm; O3, HERm; 04, EEMmW

Q4. V428 7 B I B s A R B B e 2

00, #&A7; O WAHAT, JEREm T

01, %AMm; 02, BERR, 03, PR D4, BB

Q5. £ AT S MEHR PRAN S AR R e 1 2

00, #A: Of; WRA, MERSmR T

01, %A 02, BEEMR, O3, PERE; D4, EEER

Q6. Z8% AFA T TR FEEEBIE IO B0 0 K P Bl HE R I 2

00, #A: Of; WRA, MERSEZmR T

a1, #eAwm; 02, BEERw; O3, PEZEm, D4, HEEMR
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AL EiaEHR 8 (CRADI-8)

Q7. fEFE, HEE A

0o, ¥ Of; wia, S5 unT.

O1, A, 02, BERN,

Q8. Fik R R AE

0o, &A; Of; WSA, SRR .

O1, A, 02, BERN,

Q9. fERMERIEHITEIL T, 4 A REd2 I HHE

0o, %A OfF; WA, ST .

O1, %A%, 02, BEFRm,

QLO. 2 RAFFAHLIS , 2 H A RefE HEAE

00, &A1 Of; WRA, XHERRLT.

O1, &AW, 02, BERN,

Q1. WA REFEHIALTTHER

00, #A: OF; WERA, SR

O1, #&AFN; 02, R

QL2. L HAEHEE I 2 7

0o, %A OfF; wia, s inT.

O3, W, 04, BEERN

03, w$Egm; 04, BN

O3, g, 04, HEEZEm

O3, wpgsgm, 04, EEER

03, w$ERem, 04, mEERmN
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O1, ¥Am; 02, BERE, O3, PEME, 04, HERNT

Q13. HHMETUE, AFAFE A LA LK HME

00, ¥ OF; WRA, SRR

O1, ¥ARW, 02, BERE, O3, PREPE, 04, HEPNT

Q4. FEHEEI 8L R B EIH e W E it

00, ¥f: OF: WRA, SRR

O1, #ARw: 02, BRERwE: O3, fERmE, 04, 5500

JREIBEER 6 (UDI-6)

Q15. 875 JEE R AN, ?

00, ¥F; OF; WA, X2 .

01, ¥ARm; 02, BERE, O3, PREPE, 04, HREPNT

Q16. 2% A SHR SUEMIRAGIRIR S ? Sua w2 AL % 2 A AR R ) 9 2 bt

00, ¥&f: OF: WRA, SRR

O1, %A%, 02, BERm, O3, FERRE, 04, B5ERH

QL7 ZHATZM . FTIEIE B S 5] 1 IR PR 1S

0o, ¥F; OF; WA, XERE2m .
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01, #&Aw, 02, FERWE, O3, dEigm, 04, HERR

Q18. WA/ EINKY (RFREK) ?

00, ®A: OF; A, MHERsem .

O1, A, 02, FERRE, O3, dEigmw, 04, HELR

Q19. &% HE=S B A T e 2

o0, A Of; WERA, XEREm .

O1, #AH; 02, BAERE, O3, i, 04, HELH

Q20. Z2% AN I B SHIE AN E S ?

0, #&A; OfF: WRA, XERFm L.

13 AR H 443 (0~4) x 25(0~100), 4800745 H 534 (0~300). SiFss:

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