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Abstract
Background Few useful patient-reported outcomes scales

for functional dyspepsia exist in China.

Aims The purpose of this work was to translate and cross-

culturally adapt the Functional Digestive Disorders Quality

of Life Questionnaire (FDDQL) from the English version

to Chinese (in Mandarin).

Methods The following steps were performed: forward

translations, synthesis of the translations, backward trans-

lations, pre-testing and field testing of FDDQL. Reliability,

validity, responsiveness, confirmatory factor analysis, item

response theory and differential item functioning of the

scale were analyzed.

Results A total of 300 functional dyspepsia patients and

100 healthy people were included. The total Cronbach’s

alpha was 0.932, and split-half reliability coefficient was

0.823 with all test–retest coefficients greater than 0.9

except Coping With Disease domain. In construct validity

analysis, every item correlated higher with its own domain

than others. The comparative fit index of FDDQL was

0.902 and root mean square error of approximation was

0.076. Functional dyspepsia patients and healthy people

had significant differences in all domains. After treatment,

all domains had significant improvements except diet. Item

response theory analysis showed the Person separation

index of 0.920 and the threshold estimator of items was

normally distributed with a mean of 0 and standard devi-

ation of 1.27. The residuals of each item were between

−2.5 and 2.5, without statistical significance. Differential

item functioning analysis found that items had neither

uniform nor non-uniform differential item functioning in

different genders and age groups.

Conclusions The Chinese version of FDDQL has good

psychometric properties and is suitable for measuring the

health status of Chinese patients with functional dyspepsia.

Keywords Functional dyspepsia · Quality of life ·

Translations · Validation studies ·
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Introduction

Functional dyspepsia (FD) is characterized by symptoms

including bothersome postprandial fullness, early satiation,

epigastric pain and scorching heat with no evidence of

organic damage [1]. FD is a common condition with a high

prevalence throughout the world; according to research it

has affected up to 29.2 % of the global population [2, 3].

FD symptoms often impact aspects of the patients’ health-
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related quality of life (HRQL), these including abdominal

pain and indigestion, emotional distress, problems with

food and drink, impaired vitality, and heavy economic

burdens [4, 5]. Consequently, the HRQL endpoint is criti-

cal in assessing the clinical outcomes of FD.

Numerous disease-specific scales have been developed

for FD, a few include quality of life in duodenal ulcer patients

(QLDUP) [6], quality of life in reflux and dyspepsia (QOL-

RAD) [7], functional digestive disorders quality of life

questionnaire (FDDQL) [8, 9], quality of life in peptic dis-

ease (QPD) [10], Nepean dyspepsia index (NDI) [11], and

severity of dyspepsia assessment (SODA) [12], etc. So far,

no Chinese version of these scales has been translated and

validated. Considering that FD is also a very common dis-

ease in China, with a high prevalence of up to 18.92 % [13],

and also, few useful HRQL instruments for FD exist in

clinical research and practice, the introduction of a Chinese

FD HRQL instrument is urgent and necessary.

Functional digestive disorders quality of life questionnaire

(FDDQL) is a disease specific scale originally developed in

French and validated byChassanyOlivier et al. in 1998 [8, 9].

It aims to measure the specific physical, psychological, and

perpetual impacts of FD and irritable bowel syndrome. The 5-

point Likert scale contains 43 items under eight subheadings,

which are activities (8 items), anxiety (5 items), diet (6 items),

sleep (3 items), discomfort (9 items), health perceptions

(6 items), coping with disease (3 items) and impact of stress

(3 items). A higher overall score indicates a better HRQL

status. With the validity and reliability being evaluated, it has

further been translated into Italian, Hungarian and Spanish,

adapted for US, English, French and Canadian patients [8,

14], and applied in many clinical trials [15–17]. This study

aims to translate and cross-culturally adapt the English ver-

sion of FDDQL into Chinese (in Mandarin).

Methods

Participants

Expert Panel

The study group included one coordinator, four translators,

three gastroenterologists, two nurses, two HRQL experts

and one secretary. The group aimed to conduct and par-

ticipate in each research stage, with the guidance of

moderator (Prof. Liu Feng-bin) during the overall research

process and translation procedures.

Patients

According to Rome III diagnostic criteria, functional dys-

pepsia (FD) must include one or more of the following: (a)

bothersome postprandial fullness, (b) early satiation, (c)

epigastric pain, and (d) epigastric burning, as well as no

evidence of structural tissue damage (including upper

endoscopy level) that is likely to explain the symptoms.

The FD patients were divided into Postprandial Distress

Syndrome (PDS) and Epigastric Pain Syndrome (EPS) as

Rome III defined.

The inclusion criteria were: (a) the existence of FD

defined by Rome III, (b) age range between 18 and

70 years, and (c) Chinese literate. The following were

excluded: pregnant or lactating women, FD patients with

disturbance of consciousness, mental illness or other spe-

cific diseases who cannot comprehend the scale. The

diagnostic, inclusion and exclusion criteria applied for

every step in the study.

Permissions for the Use and Translation of FDDQL

The User Agreement (see Appendix 1) and Translation

Agreement (see Appendix 2) of English version of FDDQL

(see Appendix 3) from MAPI RESEARCH TRUST were

obtained by the corresponding author (Prof. Liu Feng-bin)

on December 23rd 2008. Meanwhile, permission for the

study from the Research Ethics Committees in Guangzhou

University of Chinese Medicine was also obtained.

Forward Translations

Two Chinese translators (A and B) proficiently fluent in

English translated the complete English version of

FDDQL, including item content, response options and

instructions, into Chinese independently (FWT-A and

FWT-B). Translator A was a physician and researcher. His

work was intended to produce a translation providing a

more reliable equivalence from a measurement perspec-

tive. Translator B (naive translator) has no medical

background. His task was more focused on highlighting

ambiguous meanings in the original questionnaire. They

produced written reports summarizing all difficulties

encountered, choices made and remaining uncertainties.

Synthesis of the Translations

The aim was to come up with one single version which is

accepted by most participators. Coordinated by Prof. Liu

Feng-bin, two translations (FWT-A and FWT-B) were

merged into one single forward translation (FWT-A/B).

The agreements and differences, even if they were very

tiny, such as one word or punctuation marks, etc., were

identified. The agreements were accepted for further pro-

cessing, conversely, the differences were discussed item by

item by the study group and three FD patients in multi-

wave focus group meetings. If the disagreements were too
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difficult to resolve, alternative wording was suggested in

the provisional forward translation for resolution through

the backward translation process.

There were seven fully consistent items (Q17, Q19, Q20,

Q31, Q33, Q39, Q40) in this step. The other 36 items had

differences more or less. Of those, many were distributed on

the synonyms, adjectives, prepositions, punctuations, word

order, attributive adjuncts, etc. For example, as for Q2 ‘have

you had to disrupt your daily activities?’, the FWT-A

described as “您的消化问题会影响日常活动吗?”, and

FWT-B as “您的消化问题会扰乱您的日常活动吗?”. The

words “影响” and “打扰” were synonyms in Chinese, and

“您的” additionally defined “日常活动” in FWT-B. The two

translations were highly similar. Two-wave focus groups

meetings were performed and no disagreements were too

difficult to resolve (see Table 1, the FWT-A, FWT-B and

FWT-A/B are available by request).

Backward Translations

Totally blinded to the original English version of FDDQL,

two translators (C and D) with a high level of fluency in

English translated the single forward translation (FWT-A/

B) back into English independently (BWT-C and BWT-D).

Translator C was a physician and researcher with the

objective to provide equivalency from a more clinical

perspective. Translator D (naive translator) has no medical

background. His work aimed to detect the more subtle

differences in meaning of the original and offer a transla-

tion that reflects common Chinese used.

With the help of a translation coordinator, the agreements

and differences between backward English translations and

the original questionnaire were identified. Then, multi-wave

discussionswere performed until one single version (BWT-C/

D) accepted by most participants was approved for pilot-

testing. Challenging phrases, uncertainties and rationale of

final decisions were recorded. An expert review (coordinated

by Prof. Liu Feng-bin) was conducted to discuss and resolve

any ambiguities in each translation version, and then the pilot

testing of FDDQL was produced. The results were shown in

Table 1. The BWT-C, BWT-D and BWT-C/D are available

upon request.

Pilot Testing

The study group interviewed 30 FD patients with different

educational levels individually by using a semi-structured

questionnaire. The interview focused on items which are

difficult, confusing, offensive and alternative questions.

Then, the study group discussed the disagreements, com-

prehension, interpretability and suggestions for

improvement, and the field testing for the Chinese version

of FDDQL was produced (see Table 1). All the modified

versions are available upon request.

Field Testing

Field testing was conducted to collect answers to each

question for psychometric validation. A total of 327 con-

secutive adult patients diagnosed with FD were asked to

participate in the study, 300 of them completed the survey.

Enrolment started in November 2009 and ended in April

2010 among patients who were attended at the In- and Out-

Departments of the First Affiliated Hospital of Guangzhou

University of Chinese Medicine. All the participators had to

complete the Chinese version of FDDQL and demographic

questionnaire (which contains age, gender, residence,

highest education level, disease duration, and disease sub-

type) once they were enrolled. The reliability, validity,

responsiveness, individual items property with item

response theory (IRT) and differential item functioning

(DIF) analysis of the Chinese version of FDDQL were then

psychometrically tested using the collected questionnaires.

Of these, 100 FD patients were asked to answer the

questionnaire for a second time, after an interval of 1 or

2 days, to assess the test–retest reliability of the FDDQL.

Also, 100 participants who had not previously received

therapy and who were to start therapy were asked to answer

Table 1 The qualitative research procedure for functional digestive disorders quality of life questionnaire (FDDQL) translation and the results

Step Comparisons Qualitative research

Versions Agreements Disagreements Methods Waves Participants

Synthesis of the translations FWT-A and FWT-B 7 items 36 items Focus groups 2 The study group

and three patients

Backward translations a) BWT-C and Original FDDQL 10 items 33 items Expert review 2 Seven experts

b) BWT-D and Original FDDQL 15 items 28 items

Pilot testing BWT-C/D and patients’ advice 32 items 11 items Patients interview 2 The study group

and 30 patients

There was no unsolved problem in each step
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the questionnaire twice—before replacement therapy, and

again 2 weeks after beginning the therapy, to assess the

responsiveness of FDDQL. All the patients received the

same therapeutic regimen. The 2-week period was adopted

because clinical experience has demonstrated that the

patients’ health status usually improved significantly with

correct interventions in this interval.

In order to assess the criterion validity of FDDQL, the

Chronic Gastritis Subscale in Gastroenteric Disease

Patient-Reported Outcome Scale (GEDPRO-CG, Chinese

Version) would also be completed in the first interview

simultaneously by at least 100 FD patients. GEDPRO-CG

was a 31-item self-administered instrument to assess the

health status of chronic gastritis and FD patients. The 5-

point Likert scale contains four domains: physical (19

items), psychological (4 items), independent (4 items) and

environment (4 items). Each item scored from 1 (best) to 5

(worst), with higher scores indicating worse health status.

The previous studies showed it had good reliability,

validity, responsiveness and item properties [18]. Further-

more, 110 healthy people were asked to answer FDDQL to

assess its discriminant validity, of those, 100 completed the

survey.

Data Analysis

Demographic and clinical variables of the participants were

summarized using descriptive analyses. For reliability, the

internal consistency reliability, test–retest reliability and

split-half reliability were examined. A Cronbach’s alpha

coefficient of ≥ 0.70 was considered acceptable for internal

consistency. The correlation coefficient of ≥ 0.70 was

considered acceptable for test–retest reliability. The half-

tests were created by splitting out the odd-numbered items

as one half and the even-numbered items as another half.

The correlation of scores between the two halves was

calculated by using the Spearman-Brown formula. The

coefficient of ≥ 0.70 was considered acceptable for split-

half reliability [19].

Validity, the construct validity, criterion validity and

discriminant validity were examined. For construct valid-

ity, correlation analysis and confirmatory factor analysis

(CFA) were performed to test the hypothesized domain

structure. Higher correlation coefficient with its own

domain rather than other domains indicates good construct

validity. Overall and every domain’s model fit statistics

were examined in CFA, as well as standardized regression

coefficients (factor loadings) for each item. Good model fit

is indicated when the Bentler comparative fit index (CFI) is

above 0.90. In addition, root mean square error of

approximation (RMSEA) should be below 0.05 as an

indication of good model fit, or below 0.08 as acceptable

model fit [20]. Criterion validity was calculated with

Pearson correlation coefficients among all domains of

FDDQL and GEDPRO-CG. The correlation values

between 0.10 and 0.29 are considered weak, between 0.30

and 0.49 are considered moderate, and between 0.50 and

1.00 are considered strong. Discriminant validity was

measured by the between-groups comparison of FD

patients and healthy people. Responsiveness was measured

by the within-groups comparison of before- and after-

treatment in FD patients.

Item response theory (IRT) was a mathematical model-

based approach used to understand the relationships between

individuals’ HRQL (trait latent) and their response patterns

[21]. In IRT, the number of item parameters to be estimated

determines which IRT statistical model will be used. IRT

models can be divided into two families: unidimensional and

multidimensional. Of those, multidimensional IRT models

model response data hypothesized to arise from multiple

traits. The FDDQLdatawere fitted to the partial credit model

(PCM). Person separation index (PSI) values of 0.90 or

greater indicate excellent property, and individual item fit

residual statistics were acceptable when the value ranged

from −2.5 to +2.5. The item fit residual statistics (short for

Fit Resid) was analyzed by chi square with Bonferroni cor-

rection [22].

Differential item functioning (DIF) of each item was

also evaluated. For a certain item, if distributions of the

response from different people with the same HRQL (trait

latent) were different, then the item was regarded as having

DIF. If the item displayed a constant difference between

groups through the whole range of HRQL, then the item

was considered displaying a uniform DIF. When the dif-

ferences occurred only at a certain level, the item displayed

a non-uniform DIF. Both uniform DIF and non-uniform

DIF were checked.

Data description, reliability, validity and responsiveness

of FDDQL were analyzed by SPSS 11.0. CFA was con-

ducted by using Lisrel software (version 8.7) [23]. IRT and

DIF analysis was performed with the Rasch Unidimen-

sional Measurement Model software 2020 (RUMM) [24].

All statistical tests were two-tailed, and the level of sig-

nificance was set at 5 %.

Results

Socio-Demographic and Disease Characteristics

A total of 327 FD patients and 110 healthy people were

enrolled in the field study. Of those, 27 patients and ten

healthy people who didn’t complete the survey due to

inadequate time were excluded. Finally, 300 FD patients

Dig Dis Sci (2014) 59:390–420 393
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and 100 healthy people were engaged in total data analysis.

Of those, 100, 100, and 100 patients were included for test–

retest reliability, criterion validity and responsiveness

analysis, respectively. The socio-demographic and disease

characteristics of different group participators are shown in

Table 2. There is no missing data in item response. The

average completion time of FDDQL was 12.45 ± 3.13 min.

Reliability

Three hundred patients’ data were used for internal con-

sistency reliability and split-half reliability analysis, and

100 were used for test–retest reliability analysis. The global

Cronbach’s α of the Chinese version of FDDQL was 0.932,

and coefficients of eight domains ranged from 0.676 to

0.817. The global split-half reliability coefficient was 0.823

and coefficients of eight domains ranged from 0.703 to

0.820. As for test–retest reliability, all domains’ coeffi-

cients were greater than 0.9 except the health perceptions

domain (r = 0.738) (Table 3).

Validity

Construct Validity

Items–domains correlation analysis showed that all items

correlated more strongly with their own domains than with

other domains (Table 4). CFA analysis showed the CFI of

global FDDQL was 0.902 and RMSEA was 0.076, and the

CFI values of activities (0.950), anxiety (0.970), diet

(0.960), sleep (0.965), discomfort (0.910), health percep-

tions (0.940), coping with disease (0.920) and impact of

stress (0.905) domains were all greater than 0.9 (see Fig. 1,

and the complete CFA results are available upon request).

Criterion Validity

The criterion validity of the Chinese version of FDDQL

was assessed by the correlations with GEDPRO-CG. It

should be noted that higher scores on FDDQL indicate

better quality of life, while higher scores on GEDPRO-CG

Table 2 The socio-demographic and disease characteristics of participators in field testing

Characteristics Total patients

(N = 300)

Test–retest reliability

(N = 100)

Criterion validity

(N = 100)

Responsiveness

(N = 100)

Healthy people (%)

(N = 100)

Ages (years) 31.83 ± 27.00 32.75 ± 27.00 32.81 ± 28.50 31.37 ± 27.50 30.48 ± 26.76

Gender

Male 160 (53.3) 52 (52.0) 53 (53.0) 60 (60.0) 51 (51.0)

Female 140 (46.7) 48 (48.0) 47 (47.0) 40 (40.0) 49 (49.0)

Residence

City or town 267 (89.0) 87 (87.0) 87 (87.0) 87 (87.0) 85 (85.0)

Rural 33 (11.0) 13 (13.0) 13 (13.0) 13 (13.0) 15 (15.0)

Highest education levels

Less than high education 79 (26.3) 28 (28.0) 29 (29.0) 27 (27.0) 31 (31.0)

High education or above 221 (73.7) 72 (72.0) 71 (71.0) 73 (73.0) 69 (69.0)

Disease duration (weeks) 6.89 ± 8.00 6.76 ± 8.00 6.62 ± 8.00 6.81 ± 8.00 –

Functional dyspepsia subtype

Postprandial distress syndrome 178 (59.3) 55 (55.0) 58 (58.0) 60 (60.0) –

Epigastric pain syndrome 122 (40.7) 45 (45.0) 42 (42.0) 40 (40.0) –

Values given as functional dyspepsia patients, n (%)

Table 3 Scale reliability of Chinese version of functional digestive

disorders quality of life questionnaire (FDDQL) (43 items, 8 domains)

Domains Cronbachs’α
(N = 300)

Split-half

reliability

coefficient

(N = 300)

Test–retest

reliability

coefficient

(N = 100)

Activities (8 items) 0.806 0.820 0.980

Anxiety (5 items) 0.805 0.713 0.968

Diet (6 items) 0.817 0.781 0.967

Sleep (3 items) 0.676 0.735 0.961

Discomfort (9 items) 0.812 0.744 0.905

Health perceptions

(6 items)

0.751 0.703 0.738

Coping with disease

(3 items)

0.818 0.733 0.972

Impact of stress

(3 items)

0.722 0.705 0.957

Total (43 items) 0.932 0.823 0.976

394 Dig Dis Sci (2014) 59:390–420

123



Table 4 Items–domains correlation analysis of Chinese version of functional digestive disorders quality of life questionnaire (FDDQL)

(43 items, 8 domains, N = 300)

Questions Activities

(8 items)

Anxiety

(5 items)

Diet

(6 items)

Sleep

(3 items)

Discomfort

(9 items)

Health

perceptions

(6 items)

Coping with

disease

(3 items)

Impact of

stress

(3 items)

Total

(43 items)

Q1 −0.565** −0.314** −0.290** −0.294** −0.257** −0.302** −0.323** −0.130* −0.445**

Q2 −0.638** −0.297** −0.452** −0.328** −0.481** −0.328** −0.228** −0.139* −0.538**

Q3 −0.682** −0.383** −0.379** −0.292** −0.335** −0.253** −0.114* −0.117* −0.473**

Q4 −0.591** −0.243** −0.203** −0.183** −0.203** −0.280** −0.276** −0.304** −0.373**

Q5 −0.656** −0.376** −0.297** −0.251** −0.321** −0.301** −0.332** −0.282** −0.489**

Q6 −0.654** −0.410** −0.322** −0.315** −0.321** −0.258** −0.283** −0.204** −0.483**

Q7 −0.690** −0.373** −0.353** −0.260** −0.325** −0.324** −0.281** −0.226** −0.500**

Q8 −0.746** −0.487** −0.415** −0.355** −0.391** −0.374** −0.337** −0.240** −0.597**

Q9 −0.486** −0.785** −0.447** −0.310** −0.392** −0.331** −0.339** −0.326** −0.597**

Q10 −0.303** −0.728** −0.396** −0.348** −0.324** −0.296** −0.258** −0.184** −0.502**

Q11 −0.441** −0.772** −0.421** −0.425** −0.400** −0.382** −0.341** −0.261** −0.606**

Q12 −0.399** −0.736** −0.508** −0.374** −0.373** −0.395** −0.303** −0.273** −0.582**

Q13 −0.438** −0.732** −0.458** −0.421** −0.396** −0.448** −0.382** −0.283** −0.617**

Q14 −0.406** −0.548** −0.649** −0.316** −0.393** −0.175** −0.260** −0.135* −0.528**

Q15 −0.381** −0.526** −0.781** −0.336** −0.391** −0.321** −0.277** −0.248** −0.583**

Q16 −0.416** −0.347** −0.712** −0.296** −0.419** −0.240** −0.225** −0.141* −0.517**

Q17 −0.287** −0.353** −0.742** −0.295** −0.295** −0.285** −0.189** −0.111 −0.472**

Q18 −0.349** −0.358** −0.782** −0.316** −0.398** −0.404** −0.234** −0.190** −0.556**

Q19 −0.435** −0.490** −0.673** −0.424** −0.408** −0.371** −0.300** −0.183** −0.593**

Q20 −0.351** −0.287** −0.259** −0.720** −0.394** −0.331** −0.338** −0.135* −0.471**

Q21 −0.290** −0.416** −0.406** −0.811** −0.366** −0.341** −0.312** −0.175** −0.532**

Q22 −0.376** −0.480** −0.397** −0.810** −0.411** −0.372** −0.351** −0.171** −0.583**

Q23 −0.410** −0.415** −0.530** −0.284** −0.666** −0.279** −0.263** −0.071 −0.564**

Q24 −0.274** −0.360** −0.375** −0.340** −0.679** −0.289** −0.281** −0.191** −0.520**

Q25 −0.280** −0.355** −0.322** −0.343** −0.591** −0.311** −0.305** −0.172** −0.490**

Q26 −0.310** −0.327** −0.304** −0.383** −0.713** −0.243** −0.283** −0.157** −0.512**

Q27 −0.292** −0.355** −0.360** −0.330** −0.601** −0.215** −0.296** −0.234** −0.480**

Q28 −0.328** −0.291** −0.253** −0.314** −0.652** −0.204** −0.224** −0.136* −0.453**

Q29 −0.268** −0.359** −0.346** −0.388** −0.644** −0.191** −0.278** −0.176** −0.488**

Q30 −0.359** −0.213** −0.255** −0.223** −0.581** −0.390** −0.326** −0.149** −0.452**

Q31 −0.347** −0.214** −0.283** −0.266** −0.583** −0.379** −0.322** −0.132* −0.458**

Q32 −0.508** −0.402** −0.426** −0.291** −0.456** −0.685** −0.484** −0.384** −0.644**

Q33 −0.330** −0.391** −0.305** −0.379** −0.359** −0.722** −0.497** −0.358** −0.579**

Q34 −0.181** −0.287** −0.292** −0.341** −0.247** −0.659** −0.370** −0.318** −0.465**

Q35 −0.282** −0.238** −0.103 −0.200** −0.220** −0.602** −0.419** −0.225** −0.411**

Q36 −0.296** −0.377** −0.342** −0.291** −0.304** −0.704** −0.309** −0.264** −0.521**

Q37 −0.251** −0.279** −0.173** −0.286** −0.176** −0.634** −0.326** −0.209** −0.413**

Q38 −0.355** −0.339** −0.264** −0.369** −0.377** −0.545** −0.868** −0.532** −0.597**

Q39 −0.370** −0.362** −0.282** −0.326** −0.439** −0.483** −0.844** −0.450** −0.592**

Q40 −0.351** −0.410** −0.322** −0.401** −0.355** −0.506** −0.857** −0.441** −0.601**

Q41 −0.274** −0.246** −0.187** −0.171** −0.225** −0.378** −0.437** −0.798** −0.380**

Q42 −0.281** −0.266** −0.223** −0.093 −0.201** −0.282** −0.383** −0.800** −0.360**

Q43 −0.218** −0.332** −0.154** −0.219** −0.176** −0.386** −0.505** −0.814** −0.410**

* p \ 0.05; ** p \ 0.01
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Fig. 1 Confirmatory factor

analysis of global functional

digestive disorders quality of

life questionnaire (FDDQL)

(43 items, question 1–43)
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indicate worse health status. Consequently, strong negative

correlations indicate good criterion validity. Almost all the

Spearman rank correlation coefficients (86.11 %) were

statistically significant (p \ 0.05). The two most strongly

correlated FDDQL with GEDPRO-CG were those for

activities and psychological domains (r = −0.73), and the

two weakest correlated domains were impact of stress in

FDDQL and psychological in GEDPRO-CG (r = −0.13)
(Table 5).

Discriminant Validity

The discriminant validity was assessed by comparing

FDDQL scores between FD patients and healthy people.

There were no significant differences on the age (p= 0.766),

gender (p = 0.686), residence (p = 0.286) and highest edu-

cation levels (n = 0.365) between the FD patients and

healthy people. Scores for each domain ranged from 0 (poor

quality of life) to 100 (good quality of life), and the healthy

people have higher scale mean scores. All the domains’

differences between FD patients and healthy people were

significant (p \ 0.001) (Table 6).

Responsiveness

Themean change in FDDQL domain scores from baseline to

2weeks indicates statistically significant changes (p\ 0.05)

(Table 7). Of those, the SLEEP domain demonstrated the

greatest change in patient-perceived quality of life, with

mean change scores of 10.42± 1.19 (p\ 0.001). The effect

Table 5 Criterion validity analysis between the Chinese version of the functional digestive disorders quality of life questionnaire (FDDQL) and

chronic gastritis subscale in the gastroenteric disease patient-reported outcome scale (GEDPRO-CG, Chinese version, 31 items, 4 domains)

(N = 100)

Domains Chronic gastritis subscale in the gastroenteric disease patient-reported outcome scale (GEDPRO-CG)

Physical (19 items) Psychological (4 items) Independent (4 items) Environmental (4 items)

FDDQL

Activities (8 items) −0.60† −0.73† −0.38† −0.43†

Anxiety (5 items) −0.49† −0.66† −0.29† −0.47†

Diet (6 items) −0.46† −0.50† −0.17 −0.26†

Sleep (3 items) −0.48† −0.39† −0.37† −0.39†

Discomfort (9 items) −0.46† −0.55† −0.33† −0.38†

Health perceptions (6 items) −0.35† −0.37† −0.16 −0.24†

Coping with disease (3 items) −0.40† −0.46† −0.30† −0.33†

Impact of stress (3 items) −0.24† −0.13 −0.16 −0.14

Total (43 items) −0.65† −0.75† −0.39† −0.49†

* Higher scores on the FDDQL indicate better quality of life, while higher scores on the GEDPRO-CG indicate worse health status. Conse-

quently, strong negative correlations indicate good criterion validity
† p \ 0.05

Table 6 Discriminant validity

analysis of the Chinese version

of the functional digestive

disorders quality of life

questionnaire (FDDQL) (43

items, 8 domains) with

functional dyspepsia patients

and healthy people (N = 100)

Domains Scores t p

Functional

dyspepsia

patients

Healthy

people

Activities 75.4 ± 11.7 93.6 ± 3.2 24.21 \0.001

Anxiety 58.0 ± 15.7 91.6 ± 4.9 32.63 \0.001

Diet 61.4 ± 16.2 86.8 ± 5.9 22.91 \0.001

Sleep 66.5 ± 17.8 90.4 ± 8.2 18.21 \0.001

Discomfort 63.3 ± 13.9 90.7 ± 4.0 30.41 \0.001

Health perceptions 46.1 ± 17.6 91.3 ± 5.2 39.61 \0.001

Coping with disease 50.9 ± 22.5 91.4 ± 7.4 27.04 \0.001

Impact of stress 45.9 ± 19.8 91.7 ± 6.0 35.53 \0.001

Total 60.8 ± 11.7 91.0 ± 2.3 41.64 \0.001
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sizes (ES) of FDDQL from baseline to 2 weeks was 0.49 and

the standardized response mean (SRM) was 1.04.

Item Response Theory and Differential Item

Functioning Analysis

All the items fitted for the IRT analysis and partial credit

model (PCM) were used. The PSI was equal to 0.920. The

threshold estimator of the items showed in the third column

of Table 8 was normally distributed with a mean of 0 and

SD of 1.27. The threshold estimator of item 31 was mini-

mum (Q31 = −2.04), which meant that “have you been

satisfied with your digestion?” was the most easy item for

FD patients to get a high score. The threshold estimator of

item 3 was maximum (Q3 = 2.30), which meant that FD

patients had the greatest difficulty in getting a high score

for “have you had any difficulties carrying out your leisure

activities”. The residuals of each item were between −2.5
and 2.5, with no statistical significance, which also meant

the model was consistent with the theoretical model (the

fourth and fifth column of Table 7). All the factor loadings

of items were statistically significant, and almost all of

them were greater than 0.4 (see the second column of

Table 8). The structural plot of observed variables and

latent variables are shown in Fig. 1. As we all know, DIF

contains uniform and non-uniform DIF. The analysis in this

study found that the items of the Chinese version of

FDDQL had neither uniform nor non-uniform DIF in dif-

ferent genders and age groups (≤30, 31–44, ≥45 years).

Discussion

The abdominal pain or discomfort caused by functional

dyspepsia (FD) results in interference of daily activities

and brings considerable anxiety and depression to patients.

The assessment of HRQOL of FD patients is essential. The

FDDQL scale was developed by a collaboration of French,

English and German researchers, and has been widely used

in many countries. To date, it has already been translated

into English (for Canada, UK, USA), French (for Canada),

German (for Germany), Hungarian, Italian (for Italy),

Russian (for Russia) and Spanish (for Spain). Due to the

growing number of FD patients, it has become an absolute

necessity to develop or introduce a scale with adequate

psychometric characteristics for the quality of life mea-

surement. So, the development of the Chinese version of

the FDDQL was necessary. Self-evaluation of the QOL by

the patients might provide insight into appropriate mea-

sures for patient treatment and care. Also, this study

describes a translation and validation process of FDDQL to

Chinese (see Appendices 4 and 5).

Psychometric Properties

The Chinese version of the FDDQL has good reliability.

Internal reliability analysis showed the Cronbachs’ α of

global FDDQL was excellent (0.932), with each domain

greater than 0.7 except sleep (0.676). This may be caused

by the fewer number of items (3 items). The results were

consistent with previous studies in which Cronbachs’ α
ranged from 0.69 to 0.89 [3]. The split-half reliability

coefficient of the Chinese version of FDDQL was 0.823

with each domain greater than 0.7. As for test–retest reli-

ability analysis, all the coefficients of FDDQL domains

were greater than 0.9 except coping with disease (0.738).

In validity analysis, the correlation coefficients of all the

items with their own domains were significantly higher

than the others. In addition, the confirmatory factor ana-

lysis (CFA) model was used to reflect the relationship

between latent variable and items. The CFA showed the

determination coefficient was 0.42 which means the

structure model explained 42 % variation of the dependent

variable. CFI of the overall model was 0.902 and RMSEA

was 0.076, which indicated the model was consistent with

the theoretical construct. As for criterion validity, it was

Table 7 Responsiveness

analysis of the Chinese version

of the functional digestive

disorders quality of life

questionnaire (FDDQL) (43

items, 8 domains) (N = 100)

SEM standardized response

means, ES effect sizes

Domains x±s t p SEM ES

Activities 6.66 ± 0.56 11.973 \0.001 1.189 0.569

Anxiety 9.95 ± 0.89 11.192 \0.001 1.118 0.634

Diet −2.67 ± 0.75 −3.565 0.001 0.356 0.165

Sleep 10.42 ± 1.19 8.778 \0.001 0.876 0.585

Discomfort 8.22 ± 0.88 9.314 \0.001 0.934 0.591

Health perceptions 2.33 ± 1.12 2.076 0.041 0.208 0.132

Coping with disease 7.83 ± 1.48 5.298 \0.001 0.529 0.348

Impact of stress 4.25 ± 1.37 3.094 0.003 0.310 0.215

Total 5.74 ± 0.55 10.39 \0.001 1.044 0.491
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Table 8 Confirmatory factor

analysis, item response theory

and differential item functioning

analysis of the Chinese version

of the functional digestive

disorders quality of life

questionnaire (FDDQL) (43

items, 8 domains) (N = 300)

DIF differential item

functioning, Fit Resid indicates

the residual of the item

p value means the p value for

the residual of the item; it was

compared with 0.05/n
a Absence of uniform DIF and

non-uniform DIF

Questions Factor loading of CFA Threshold Fit Resid p value DIFa

Age Gender

Q1 0.54 1.45 0.66 0.723 – –

Q2 0.64 1.10 0.44 0.769 – –

Q3 0.70 2.30 0.92 0.541 – –

Q4 0.52 1.96 0.74 0.491 – –

Q5 0.64 1.85 0.35 0.249 – –

Q6 0.65 1.77 0.24 0.329 – –

Q7 0.69 1.99 0.19 0.811 – –

Q8 0.73 1.33 −0.12 0.998 – –

Q9 0.81 −1.55 −0.81 0.384 – –

Q10 0.66 −0.24 0.26 0.514 – –

Q11 0.73 1.03 −0.53 0.462 – –

Q12 0.71 −1.00 −0.80 0.040 – –

Q13 0.70 −0.60 −1.00 0.034 – –

Q14 0.68 −0.73 0.08 0.086 – –

Q15 0.80 −0.72 −0.78 0.359 – –

Q16 0.63 0.24 1.98 0.170 – –

Q17 0.70 −0.85 1.43 0.151 – –

Q18 0.76 −1.03 0.22 0.504 – –

Q19 0.67 1.42 −0.10 0.147 – –

Q20 0.49 −0.18 −0.77 0.367 – –

Q21 0.77 −0.38 0.13 0.409 – –

Q22 0.83 0.70 −0.81 0.255 – –

Q23 0.66 1.32 0.00 0.070 – –

Q24 0.75 −0.48 0.24 0.961 – –

Q25 0.56 1.45 −0.26 0.423 – –

Q26 0.79 −0.78 1.14 0.355 – –

Q27 0.57 1.35 1.48 0.452 – –

Q28 0.66 0.99 0.92 0.182 – –

Q29 0.67 1.34 1.30 0.393 – –

Q30 0.35 −1.79 −1.44 0.155 – –

Q31 0.39 −2.04 −0.23 0.733 – –

Q32 0.70 −1.18 −1.29 0.130 – –

Q33 0.72 −1.32 −0.33 0.131 – –

Q34 0.61 −1.65 −0.18 0.692 – –

Q35 0.50 −0.71 1.18 0.008 – –

Q36 0.60 −1.24 0.81 0.294 – –

Q37 0.49 −0.06 2.20 0.212 – –

Q38 0.65 −0.81 0.27 0.349 – –

Q39 0.79 −0.68 −0.07 0.263 – –

Q40 0.78 −0.92 0.19 0.043 – –

Q41 0.72 0.83 −0.23 0.152 – –

Q42 0.73 −1.89 0.37 0.425 – –

Q43 0.72 −1.60 0.62 0.041 – –
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mainly supported by the pattern of correlation between

FDDQL and GEDPRO-CG. The GEDPRO-CG scale was

developed in standard procedure which contains physical,

psychological, independent and environment domains. The

physiology and psychology domains of FDDQL had sig-

nificant high correlation coefficients with the physical and

psychological domains of GEDPRO-CG, in contrast to

independent and environmental domains of GEDPRO-CG.

This was consistent with the original research [3]. Also, the

discriminant capacity of the FDDQL questionnaire was

excellent because the patients reported significantly lower

scores than healthy people.

The responsiveness of FDDQL was also confirmed.

After FD patients received treatments, their symptoms and

psychological status were improved, and almost all domain

scores increased significantly. The result was similar with

the previous study in which people had significantly

increased scores in most FDDQL domains after 7 days

intervention [25].

The Person separation index (PSI) of FDDQL was

0.920. The threshold estimator of items was normally

distributed with a mean of 0 and SD of 1.27. The residuals

of items were between −2.5 and 2.5, with no statistical

significance. All the items were invariant (no item has

uniform or non-uniform DIF) in different genders and age

groups (≤30, 31–44, ≥45 years old). This means FD

patients in different genders and age groups respond sim-

ilarly when they suffer from similar severity disease.

Strengths and Limitations

The main strength of this study is that the questionnaire

that was psychometric evaluated with internal consistency

reliability, test–retest reliability, split-half reliability, con-

struct validity, criterion validity, discriminant validity,

responsiveness, confirmatory factor analysis, item response

theory and differential item functioning analysis. The

assessment aspects were comprehensive and all the results

indicated the Chinese version of FDDQL has good prop-

erties. The other strength is that the questionnaire was

translated with a rigorous procedure, which includes study

group establishment, permissions acquisition, forward

translations, synthesis of the translations, backward trans-

lations, pilot testing and field testing. The comprehensive

psychometric evaluation methods and rigorous translation

procedure ensured the Chinese version of FDDQL was

scientific and convincing.

The main limitation of the study is that the irritable

bowel syndrome (IBS) patients, another intended popula-

tion for FDDQL, were not included; however, further

studies with IBS patients were in progress.

Conclusion

The Chinese version (in Mandarin) of functional digestive

disorders quality of life questionnaire (Chi-FDDQL) was

translated according to the standard process, including

specifically forward-translation, backward-translation, pilot

testing and field testing. The survey data indicate Chi-

FDDQL has good reliability, validity, responsiveness and

other psychometric characteristics with item response the-

ory and different item function analysis. We recommend

that Chi-FDDQL can be applied to measure the health

status of Chinese FD patients.
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Appendix 1: The User-Agreement of the Functional
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Appendix 2: The Translation-Agreement of the
Functional Digestive Disorders Quality of Life Questionnaire
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Appendix 3: The Original English Version of the
Functional Digestive Disorders Quality of Life Questionnaire
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Appendix 4: The Final Chinese Version of the
Functional Digestive Disorders Quality of Life Questionnaire
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Appendix 5: The User Guide for the Chinese Version of
the Functional Digestive Disorders Quality of Life Questionnaire
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