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Background: Currently, the diagnosis of defecation disorders in China is usually based on varied and
ambiguous criteria. We aimed to translate the Groningen Defecation and Fecal Continence (DeFeC)
questionnaire to Chinese and test its reproducibility and feasibility in the general Chinese population.
Methods: The Groningen Defecation Questionnaire was translated into Chinese according to the
COnsensus-based Standards for the selection of health Measurement Instruments (COSMIN). The
feasibility and reproducibility were evaluated by performing a test-retest online survey and calculating the
Cohen’s kappa (k) coefficient [or intraclass correlation coefficient (ICC)], with 0.01-0.20 considered slight
agreement; 0.21-0.40, fair agreement; 0.41-0.60, moderate agreement; 0.61-0.80, substantial agreement; and
0.81-1.00, almost perfect agreement.

Results: In total, 130 respondents completed the questionnaire twice, with a mean age of 47.08+12.46 years.
No remarks were made that indicted that the questions were difficult to understand. The median time to
complete the questionnaire was 20.78 min [interquartile range (IQR), 14.83-29.20 min] for the first time.
The x coefficient of all defecation function-related domains ranged between 0.25 and 0.71, with an average
value of 0.53. The constipation and fecal incontinence-related domains showed a substantial and moderate
agreement level, as indicated by « of 0.65 and 0.52, respectively. The Agachan constipation score and Wexner
incontinence score showed perfect and substantial agreement, as indicated by an ICC of 0.88 and 0.74,
respectively.

Conclusions: The Chinese version of the Groningen DeFeC questionnaire is highly feasible and

reproducible and can be applied in clinical and research activities for the Chinese population.
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Introduction

Defecation disorders, including constipation and fecal
incontinence, are common in the general population. They
hamper the quality of life and financially burden society (1).
Therefore, the recognition of these problems and their
underlying causes is important.

Currently, the diagnosis of defecation disorders in China
is usually based on varied and ambiguous criteria, probably
due to the diverse symptoms of defecation disorders.
Medical specialists frequently diagnose fecal incontinence
and constipation based on a patient’s self-report instead
of a systemic collection of the symptoms. These reports
include complaints of accidental loss of stool or problems
with defecation without reference to other symptoms, such
as the frequency and duration of loss of stool occurrence,
as proposed in the Rome IV criteria (2). To confirm
constipation, doctors frequently ask about the frequency of
defecation and stool consistency. However, it has already
been shown that these two symptoms can be absent in
patients (3) who, according to the Rome IV criteria, are
constipated (4). However, most scoring systems examine
either fecal incontinence only or constipation, even though
the two conditions can co-occur (3) and that constipation
can lead to fecal incontinence. This indicates that using one
kind of scoring system, that is, regarding only incontinence
or only constipation, may be insufficient to diagnose bowel
dysfunction optimally. Moreover, the current method of
diagnosis does not evaluate the severity of fecal incontinence
and constipation, despite the existence of different scoring
systems for both conditions (5-11). Many of these scores
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have been translated into Chinese and validated (12-15), but
they are not widely used in the clinical environment.

Diagnosis of the disease or symptoms and the diagnosis
of all underlying causes are crucial to treating fecal
incontinence or constipation efficiently. Diagnostic tests,
such as anorectal manometry, are the best option for
diagnosing such underlying causes. However, multiple
symptoms reported by patients can indicate the cause,
and adequate diagnostic tests can be chosen based on such
indications.

Currently, there are no guidelines available in Chinese
that would allow doctors to simultaneously diagnose
coexistent constipation and fecal incontinence and perform
comprehensive screening of such symptoms, which could
indicate the underlying cause of either constipation or fecal
incontinence.

The Groningen Defecation and Fecal Continence
(DeFeC) questionnaire was developed to comprehensively
evaluate such symptoms, including the possible causal risk
factors for both fecal incontinence and constipation (16).
It has been proven to bear good reproducibility and
reliability (16), validated in the Dutch population, and
applied in epidemiological studies (3,16-20). However, its
Chinese version has yet to be made available.

Therefore, we aimed to translate and assess the
reproducibility and feasibility of the DeFeC questionnaire to
provide medical specialists with a comprehensive screening
tool for the diagnosis of constipation and fecal incontinence
in China. This tool will also enable the systematic collection
of data for research on defecation problems in the Chinese
population. We present the following article in accordance
with the SURGE reporting checklist (available at https://apm.
amegroups.com/article/view/10.21037/apm-22-1009/rc).

Methods

The DeFeC questionnaire consists of nine domains
containing questions related to factors and symptoms
contributing to bowel dysfunction. The domains comprise
the following issues: demographic characteristics,
defecation pattern, constipation complaints, constipation-
related therapies, fecal continence, anorectal sensation,
and voluntary contractions, urinary continence, obstetric
and gynecological history, and pelvic floor-related medical
history (16). The reproducibility and feasibility of the
translated Chinese version of the DeFeC questionnaire
were investigated in this study. For the English version
of the DeFeC questionnaire, please refer to previous
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study by Meinds and his colleagues (16). This study was
approved by the Medical Ethical Committee of University
Medical Center Groningen (No. M22.298227) and
performed following the ethical standards laid down in the
Declaration of Helsinki (as revised in 2013). We did not
obtain informed consent from the respondents because
the Dynata company (Rotterdam, the Netherlands) has
provided us with an anonymous database.

Translation process

Four sworn translators translated the DeFeC questionnaire
into Chinese according to internationally acknowledged
COnsensus-based Standards for the selection of health
Measurement Instruments (COSMIN) principles (21).
One translator translated the questionnaire from Dutch
to English, another from English to Chinese, and finally
back to English and Dutch. Discrepancies among the
translations were discussed and adapted in the final Chinese
DeFeC questionnaire version. The Delphi technique was
used to obtain consensus opinions on the content and
translation process (22). Due to the different eating habits
in the Chinese population, one question about eating
bread was replaced with one about eating cereals, and one
item was added regarding spicy food intake. Questions
related to education and geographic residence were also
adjusted accordingly. To obtain feedback on the translation,
we examined the understanding of the questionnaire in
a Chinese consortium consisting of sworn translators,
colorectal surgeons, nurses, and representatives of the
general Chinese population. The final version of Chinese
DeFeC was obtained based on the feedback provided by
the consortium, and was available at the online platform of

Department of Colorectal Surgery, Changhai Hospital.

Reproducibility and reliability

A test-retest survey was performed to determine the
reproducibility of all question items and the reliability of the
different scoring systems within the DeFeC. Participants
from all regions of mainland China were recruited using an
external survey company (Dynata). During the first round
of the survey, respondents were invited to participate in
a survey. They logged in via a link provided in the e-mail
to their accounts and filled in a questionnaire, in this case,
the DeFeC questionnaire. An algorithm randomly selected
the questionnaire the respondent was given to fill in.
Different types of rewards were given to respondents for
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filling in the questionnaires, depending on the panel from
which the respondents came. Respondents were sent an
e-mail invitation to complete the DeFeC one more time
after approximately six months until a sample of at least
100 respondents was achieved. A sample size of 100 was
chosen for the re-test based on our previous study in which
the DeFeC questionnaire was validated for the Dutch
population (16). This time interval was used to ensure
that the test-retest interval was long enough to prevent
recall. The time taken to complete the questionnaire was
also assessed. Respondents with contradictory answers
to questions regarding giving birth to a child or uterine
removal, in the case of female respondents, were excluded.
Respondents with illogical answers were also excluded.

The diagnostic validity in terms of functional
constipation and fecal incontinence has been previously
proven (16). In addition, the DeFeC questionnaire
contains questions consistent with the Rome IV criteria
for constipation and fecal incontinence (23), as well as
the Agachan constipation (5) and Wexner incontinence
scores (6). These criteria and scores have already been
validated and are widely used in their Chinese versions.

Statistical analysis

All statistical analyses were performed using IBM
SPSS Statistics, version 23.0 (Armonk, NY, USA).
Descriptive statistics on personal characteristics and
time to complete the questionnaire are shown as mean
+ standard deviation or median and interquartile range
(IQR), depending on their distribution. Categorical
variables are presented as numbers (percentages).
The percentage of observed agreement was calculated
for all the categorical and dichotomous questions.
The reproducibility of all questions was evaluated by
calculating the unweighted Cohen’s kappa coefficient (x)
for questions with dichotomous answer options and the
weighted Cohen’s kappa coefficient for questions with
multiple, ordinal answer options. The reliability of the
continuous scoring system was expressed as the intraclass
correlation coefficient (ICC). The «k coefficient did not
apply to the open-ended questions. All k coefficients and
ICC values were interpreted according to Landis and
Koch (24); values between 0.01 and 0.20 were considered
to indicate slight agreement, values between 0.21 and 0.40
to indicate fair agreement, values between 0.41 and 0.60 to
indicate moderate agreement, values between 0.61 and 0.80
to indicate substantial agreement, and values between 0.81

Ann Palliat Med 2023;12(3):507-515 | https://dx.doi.org/10.21037/apm-22-1009


https://mp.weixin.qq.com/s?__biz=MzIxNTI0NTA4Nw==&mid=2649908330&idx=1&sn=3aa41d5e80c968be206018af57920405&chksm=8f9d8c1ab8ea050c6ca046cb7b86eed12ae9480f487c9b12b4c58bbf915d979ca82053ccdcdb&mpshare=1&scene=1&srcid=01078rjxplxBK17cwomFDLnj&sharer_sharetime=1673121763177&sharer_shareid=f8e7d073aa18cfdfedd52d0201edee74&exportkey=n_ChQIAhIQlvEhjHXAfaVLPb05SLtOOxLsAQIE97dBBAEAAAAAAIcJJiMLySwAAAAOpnltbLcz9gKNyK89dVj0GikDNP3yEnl%2BXeAleoogKXku%2FW2jrT65TbGjamAfQwBFjojkpQlzyJGVwKGa1BuV18YSrzWDyGbzAgFv4OtZbgW0Q2UFzl2tPHENeZ3LUz2XrhzkzDjmgWxDktJIu%2F%2Fuz%2FcbcL%2BId06xBIBtPDWnGNMpsqGg9mLvIUxYlePda1I2gWWhQaepiXmJmmomUxDjG5qPC3VF2hnSJQv%2BDgNKkLm9jX%2BcaXlkdc2gPpbbEjNwRbGaDPWLRtxGZyJPc98KnKioh%2FBv&acctmode=0&pass_ticket=mnBBDX3TZRgNy159aTi9GltSfannJrYFObqQjE9vmHz2oHdUQOha9hJYL04VQByRHjEu0mjZO0%2BTntVBRNszJw%3D%3D&wx_header=0#rd
https://mp.weixin.qq.com/s?__biz=MzIxNTI0NTA4Nw==&mid=2649908330&idx=1&sn=3aa41d5e80c968be206018af57920405&chksm=8f9d8c1ab8ea050c6ca046cb7b86eed12ae9480f487c9b12b4c58bbf915d979ca82053ccdcdb&mpshare=1&scene=1&srcid=01078rjxplxBK17cwomFDLnj&sharer_sharetime=1673121763177&sharer_shareid=f8e7d073aa18cfdfedd52d0201edee74&exportkey=n_ChQIAhIQlvEhjHXAfaVLPb05SLtOOxLsAQIE97dBBAEAAAAAAIcJJiMLySwAAAAOpnltbLcz9gKNyK89dVj0GikDNP3yEnl%2BXeAleoogKXku%2FW2jrT65TbGjamAfQwBFjojkpQlzyJGVwKGa1BuV18YSrzWDyGbzAgFv4OtZbgW0Q2UFzl2tPHENeZ3LUz2XrhzkzDjmgWxDktJIu%2F%2Fuz%2FcbcL%2BId06xBIBtPDWnGNMpsqGg9mLvIUxYlePda1I2gWWhQaepiXmJmmomUxDjG5qPC3VF2hnSJQv%2BDgNKkLm9jX%2BcaXlkdc2gPpbbEjNwRbGaDPWLRtxGZyJPc98KnKioh%2FBv&acctmode=0&pass_ticket=mnBBDX3TZRgNy159aTi9GltSfannJrYFObqQjE9vmHz2oHdUQOha9hJYL04VQByRHjEu0mjZO0%2BTntVBRNszJw%3D%3D&wx_header=0#rd

510

Table 1 Participants’ demographical and clinical characteristic

(N=130)
Variable Values
Sex, n (%)
Male 94 (72.3)
Female 36 (27.7)
Age (years), mean + SD 47.08+12.46
Education level, n (%)
University or higher 62 (47.7)
Lower than university 68 (52.3)
Living area, n (%)
Urban 112 (86.2)
Rural 18 (13.8)
Time interval between the first test 6.89+1.22

and re-tests (months), mean + SD
Time to finish the questionnaire
The first time (minutes)

The second time (minutes)

20.78 (IQR 14.83-29.20)
24.54 (IQR 13.61-62.56)

SD, standard deviation.

Table 2 Reproducibility of the 8 main domains of DeFeC

questionnaire

Questionnaire domains

kvalue' Interpretation®

Defecation pattern
Constipation complaints
Constipation-related therapies
Fecal continence

Anorectal sensation and voluntary
contractions

Urinary continence
Obstetric and gynecologic history
Pelvic floor related medical history

Average value

0.44 Moderate
0.71 Substantial
0.45 Moderate
0.61 Substantial
0.48 Moderate

0.67 Substantial
0.60 Moderate
0.25 Fair
0.53 Moderate

T, Cohen’s kappa (k) coefficient; *, interpretation of k coefficients
according to Landis and Koch (24). DeFeC, Defecation and

Fecal Continence.
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and 1.00 to indicate almost perfect agreement (24).

Results

In total, 1,555 respondents completed DeFeC online
during the primary survey. For the re-test procedure,
517 respondents were randomly selected from the
total sample and invited one more time to answer the
questionnaire. A total of 36.8% (190/517) of respondents
answered the questionnaire for the second time. After
excluding contradictory and illogical answers (n=60), data
from 130 respondents between 19 and 72 years of age were
available for analysis. The mean time interval between the
test and retest was 6.89+1.22 months.

Feasibility

None of the respondents commented on the ambiguity of
any of the questions in the translated DeFeC questionnaire,
including the adjusted Chinese version of questions about
demographic factors and eating habits. The overall median
time to complete the DeFeC was 20.78 min IQR, 14.83-
29.20 min) and 24.54 min (IQR, 13.61-62.56 min) for the
first and second times, respectively (7able 1). None of the
patients reported that the questionnaire was too lengthy.

Reproducibility of all question items in the Chinese version
of the DeFeC questionnaire

The answers provided to the questions included in the
demographic domain, namely questions regarding age, sex,
residence province, and education level, were in perfect
agreement (100% agreement). Analysis based on the «
coefficients of the categorical variables and the ICCs of
the continuous variables indicated that the majority of
the other eight domains showed moderate or higher than
moderate agreement. Only the pelvic floor-related medical
history domain showed fair agreement (7azble 2). The «
coefficients and the ICCs of the eight functional domains
ranged between 0.25 and 0.71, with a mean value of 0.53
(Table 2). We also calculated the consistency of every item
in the DeFeC questionnaire (7able 3), and we found that the
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Table 3 The Cohen’s kappa value in different domains in the DeFeC questionnaire

Item’ N 95% ClI

Defecation patterns

1.1 (How often do you empty bowels?) 0.53 0.34 t0 0.67
1.2 (Stool consistency) 0.34 0.07 to 0.53
Mean 0.44

Constipation complaints

2.1 (Difficulties in emptying bowels) 0.67 0.53 to 0.81
2.2 (Frequency to strain hard to empty bowels) 0.85 0.78 t0 0.89
2.3 (Length of strain while emptying bowels) 0.61 0.46t0 0.73
2.4 (Frequency of defecation blockage) 0.84 0.78 t0 0.89
2.5 (Frequency of feeling not completely emptied bowels after passing stools) 0.87 0.82 to 0.91
2.6 (Frequency of not managing to pass stools after urge feeling) 0.75 0.65 to 0.83
2.7 (Frequency of return to the toilet within one hour of emptying bowels) 0.75 0.65 t0 0.83
2.8 (Frequency of anal pain while emptying bowels) 0.77 0.68 t0 0.84
2.9 (Have you suffered from abdominal bloating) 0.26 0.11 t0 0.40
2.10 (Frequency of abdominal pain or cramps) 0.69 0.56t0 0.78
Mean 0.71

Constipation-related therapies

3.1 (Drink at least 1.5 liters of fluids a day) 0.20 0.02 t0 0.37
3.2 (Eat at least 2 pieces of fruit a day) 0.18 0.01 t0 0.35
3.3 (Eat at least 3 tablespoons of vegetables a day) 0.15 -0.02 t0 0.33
3.4.1 [Eat whole grains (roughly processed, containing bran, etc.) daily] 1.00 0.10to 0.30
3.4.2 (Eat chili or spicy food) 0.38 0.14 t0 0.56
3.5 (Frequency of laxatives to soften your stools) 0.73 0.62 to 0.81

3.6 (A special diet or foods to soften your stools) 0.48 0.25t0 0.70
3.7 (Use an enema to help pass stools) 0.40 0.06 t0 0.73
3.8 (Irrigate rectum) 0.49 0.05to 0.92

Mean 0.45

Fecal continence

4.1 (Frequency of accidentally pass small amounts of feces) 0.65 0.50t0 0.75
4.2 (Frequency of accidentally pass large amounts of solid feces) 0.64 0.49100.74
4.3 (Feel a strong urge to empty bowels before reaching the toilet) 0.79 0.71t0 0.85
4.4 (Frequency of accidentally passing watery stools) 0.70 0.58 t0 0.79
4.5 (Frequency of accidentally passing wind) 0.27 -0.01t0 0.47
Mean 0.61

Table 3 (continued)
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Table 3 (continued)

[tem’ K 95% Cl

Anorectal sensation and voluntary contractions

5.1 (Urge to empty your bowels before you went to the toilet) 0.68 0.54t0 0.77
5.2 (Duration to control bowels after urge sensation) 0.46 0.23 t0 0.61

5.3 (Frequency of hurrying to the toilet in time) 0.57 0.39t0 0.70
5.4 (Differentiate between flatulence, diarrhea and solid/hard stools) 0.22 —-0.09 to 0.44
Mean 0.48

Urinary continence

6.1 (Frequency of urination) 0.49 0.28 to 0.64
6.2 (Able to empty your bladder in one go) 0.66 0.52t0 0.76
6.3 (Strain during urination) 0.67 0.54 t0 0.77
6.4 (Frequency of accidentally losing urine) 0.63 0.48t0 0.74
6.5 (Amount of urine lost on average) 0.74 0.64 t0 0.82
6.7 (Frequency of going to the toilet during the night) 0.64 0.46 t0 0.76
6.8 (Times of bladder infection in the past 6 months) 0.75 0.65 to0 0.83
6.9 (Times of being treated for a bladder infection in the past 6 months) 0.74 0.63 to 0.82
Mean 0.67

Obstetric- and gynecologic history

7.1 (Have you ever been through childbirth) 1.00 1.00 to 1.00
7.7 (Uterus removal) 0.79 0.39t0 1.19
7.8 (Something is hanging out through vagina during defecation) 0 0to0
Mean 0.60

Pelvic floor related medical history

8.2 (Stoma for removing feces) -0.01 -0.03to 0
8.3 (Blood and/or mucous in stools) 0.61 0.42 to 0.81
8.4 (Injury to anus, apart from during childbirth or an operation) -0.02 -0.04t0 0
8.6 (Medical conditions influencing bowel function in the family) 0.34 0.16 to 0.51
8.7 (Take medicines at the moment) 0.34 —-0.04 to 0.71
Mean 0.25

Answers to open-ended questions are not shown here. ', simplified questions in comparison to the questionnaire; ¥, Cohen’s kappa ()
coefficient. DeFeC, Defecation and Fecal Continence; Cl, confidence interval.

median k coefficient was 0.64 (IQR, 0.34-0.74). IV criteria for functional constipation was 0.65, indicating
a substantial level of agreement between the test and re-
test, while the « coefficient of the Rome IV criteria for fecal
incontinence was 0.52, i.e., of moderate agreement (7able 4).
Furthermore, the ICC for the Wexner incontinence score
We found that the unweighted «k coefficient of the Rome was 0.74, which indicated substantial agreement, whereas,

Reliability of the incorporated criteria and DeFeC scoring
systems
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Table 4 Reproducibility of the diagnostic criteria and scoring systems for fecal incontinence and constipation

Reproducibility

Diagnostic criteria and scoring systems

Kappa coefficient (95% ClI)

Agreement level
ICC (95% CI)

Rome IV criteria
Functional constipation 0.65 (0.49-0.81)
Functional fecal incontinence 0.52 (0.24-0.81)
Scores
Agachan constipation score -

Wexner incontinence score -

- Substantial

- Moderate
0.88 (0.68-0.92) Perfect
0.74 (0.63-0.81) Substantial

ICC, intraclass correlation coefficient; Cl, confidence interval.

for the Agachan constipation score, it was 0.88, indicating
perfect agreement.

Discussion

We translated the Groningen DeFeC questionnaire into
Chinese. We found it a feasible and reproducible screening
tool for the Chinese population for bowel dysfunctions such
as fecal incontinence and constipation.

To assess whether the questionnaire was understandable,
we carried out a test-retest, based on which we found
that the reproducibility level of different domains varied
between fair and substantial, while the reproducibility
level of diagnostic criteria and scoring systems for fecal
incontinence and constipation ranged between moderate
and perfect. Notably, none of the respondents found the
questionnaire difficult to understand. The median time of
20 min during the first completion of the questionnaire was
slightly longer than in the case of the Dutch version of the
DeFeC questionnaire, which bore a median time of 15 min
to complete (16). However, none of the patients reported
that the questionnaire was too lengthy.

We conducted a test-retest analysis of the demographic
questions regarding age, sex, residence province, and
education, and the results showed perfect agreement. The
analysis of the x value showed good consistency of answers
to the constipation-related questions about food.

Although the agreement level of the domains was not
perfect, and one domain was even fair, the agreement level
for the previously validated criteria (i.e., the Rome IV
criteria and Wexner/Agachan score) was higher than those
for the domains and one was perfect. This indicates that the
Chinese version of the questionnaire can be used to screen

© Annals of Palliative Medicine. All rights reserved.

the presence of fecal incontinence or constipation and their
co-occurrence and severity.

Moreover, the moderate agreement level regarding the
symptoms and possible causative factors indicates that this
questionnaire can be used to screen for possible underlying
causes to either apply adequate treatment or send the
patient for a diagnostic test, which would confirm the initial
diagnosis of the cause. This, in turn, can speed up diagnosis
and treatment and optimize their outcomes.

Since fecal incontinence is often accompanied by urinary
incontinence according to literature (25), we investigated
the « coefficient value of urinary continence as well. We
found it to be 0.67, indicating substantial agreement. The
pelvic floor-related medical history was in fair agreement,
which might be due to the limited number of pelvic
operations in the general population (26).

In the current study, we did not perform a diagnostic
validity test of sensitivity and specificity for constipation
and fecal incontinence because the diagnostic validity was
already proven by Meinds ez al. for the Dutch population.
This was done by showing that the sensitivity and specificity
of the DeFeC questionnaire were relatively high when
anorectal manometry was used as the gold standard (16).
Regarding the other defecation scoring systems
incorporated in the current study, such as the Agachan
constipation score and the Wexner incontinence score, we
did not perform the validation again in the present study
because these scores have already been widely applied in
previous studies on the Chinese population (27-29).

After translation and adjustment of the question
items according to the cultural situation of the Chinese
population, the questionnaire still demonstrated
good reproducibility and feasibility, indicating good

Ann Palliat Med 2023;12(3):507-515 | https://dx.doi.org/10.21037/apm-22-1009



514

comprehension of the questionnaire among the Chinese
people. This paves the way for future studies because
the DeFeC questionnaire provides the possibility of a
comprehensive evaluation of the epidemiology of bowel
dysfunction and related symptoms, as well as the risk
characteristics that apply to the Chinese population.

There are still some limitations in the current study.
First, the DeFeC questionnaire contains open questions;
therefore, we were unable to validate the total content.
However, certain questions cannot be answered in a
different form; for instance, questions about occupation
or doses of medicines used by the respondents. Second,
because this survey was performed anonymously, we could
not clarify some respondents’ illogical answers; therefore,
we had to exclude data from those respondents from the
analysis. There are also some strengths of our study. The
questionnaires were filled in online and anonymously,
decreasing respondents’ embarrassment level because
defecation problems remain social taboos.

Conclusions

The DeFeC questionnaire has good feasibility and
reproducibility and can be applied in the clinical and
research settings among the Chinese population.
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