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Purpose: To translate three novel measures of psychological mechanisms associated with 
dietary behavior, including the Dietary Goal-Desire Incongruence scale (DG-DI), the 
Motivation for Dietary Self-control scale (MDSC), the Satisfaction with Dietary Behavior 
scale (SWDB), to cross-culturally adapt the measures into Chinese and verify their reliability 
and validity in maintenance hemodialysis patients.
Method: After the forward translation and the back-translation, the perspective of a panel of 
experts and cognitive interviews with maintenance hemodialysis patients were used to ensure 
cultural relevance of the three scales. Subsequently, 420 maintenance hemodialysis patients 
from three hemodialysis centers in Zhengzhou were recruited for the item analysis and the 
internal consistency, content validity, construct validity and reliability tests.
Results: The moderate associations between items and domains (r>0.50) and the significant 
differences between the high and low groups were measured by an independent sample t test 
(P<0.001). The Cronbach’s α coefficient of the DG-DI reached 0.884. The Cronbach’s α of 
the MDSC was 0.831, with Cronbach’s α values (0.865,0.800 and 0.797 for “Internal”, 
“External” and “Amotivation”, respectively). In addition, the Cronbach’s alpha of the SWDB 
was 0. 914. The scale-level content validity index (S-CVI) reached 0.96, 0.98 and 1.00 for 
the DG-DI, the MDSC and the SWDB, respectively. The exploratory factor analysis verified 
the scale structures of five factors, and the cumulative variance contribution rate of the 
respective factor was 65.507%. The confirmatory factor analysis was conducted to test the 
original structure of the scale.
Conclusion: The DG-DI, the MDSC and the SWDB showed satisfactory psychometric 
characteristics. They could effectively assess the eating behavior of hemodialysis patients. 
Subsequent studies should recruit other different population samples in China to verify the 
applicability of the scale.
Keywords: dietary behavior, reliability, validity, cultural adaptation, dietary compliance

Introduction
Over the past few decades, the incidence of chronic kidney disease has been 
rising year by year, which turns out to be a major global public health 
challenge.1,2 As the disease progresses, chronic kidney disease is capable of devel-
oping into end-stage kidney diseases if it is not effectively treated and controlled, 
which requires renal replacement therapy (dialysis or renal Transplantation, RRT) 
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to maintain normal function.3 As indicated by one existing 
study, the number use of RRT worldwide is estimated to be 
more than doubled by 2030.4 To be specific, over 
1,000,000 patients have received hemodialysis each year 
globally, and hemodialysis is the most extensively used, 
safe and effective renal replacement therapy.5,6

Hemodialysis is a long-term treatment therapy. To pre-
vent the slowing progression of the disease, patients 
require long-term strict self-management, among which 
dietary acts as a vital factor.7 Maintenance hemodialysis 
(MHD) patients with reasonable dietary behavior are cap-
able of lowering the incidence of complications and mor-
tality, thereby improving their quality of life and survival.8 

However, as reported in existing studies, MHD patients 
exhibit poor dietary behaviors (eg, decreased dietary man-
agement ability and poor dietary compliance),9 thereby 
causing poor control of liquid intake,10 involuntarily 
excessive intake of food with high phosphorus and 
potassium,11 as well as a low self-health awareness.12 As 
a result, the quality of dialysis treatments is affected, and 
the deterioration of the condition accelerating.13 In China, 
50% of MHD patients have dietary nonadherence beha-
viors, and the situation of individual dietary control beha-
vior is not optimistic.14 Accordingly, the adverse eating 
behavior of MHD patients should be assessed and 
improved to reduce relevant complications and improve 
the quality of life of patients.

Thus far, most of the studies on the diet of hemodia-
lysis patients focused on dietary compliance, nutritional 
status, and intake of high phosphorus and high potassium 
without any in-depth exploration of the psychological fac-
tors of patients’ eating behavior.15,16 The eating behavior 
measurement tools in China have been imported and 
revised from abroad (eg, the Three-factor Eating 
Questionnaire (TFEQ) of Stunkard,17 the Dutch Eating 
Behavior Questionnaire(DEBQ) of van Strien,18 as well 
as the Emotional Eating Scale(EES)19). The assessment 
tools for diet measurement in patients with renal disease 
are mostly The Renal Adherence Attitudes Questionnaire 
(RAAQ) and The Renal Adherence Behavior 
Questionnaire (RABQ).20,21 Rare studies have been con-
ducted to identify the psychological factors associated 
with individuals’ controlling eating behaviors, and effec-
tive scales have been rare to measure the problems of 
individuals’ eating self-control.

Dietary control in hemodialysis patients is impacted by 
various factors,22,23 and an insight into the factors 
involved in food choices can promote healthy changes in 

eating behavior. Eating behavior is influenced by emo-
tional regulation, and the analysis of the different psycho-
logical and social motivations determining people’s eating 
patterns can facilitate interventions that promote disease 
control or treatment to be implemented.24,25 The Dietary 
Goal-Desire Incongruence scale (DG-DI), the Motivation 
for Dietary Self-control scale (MDSC), and the 
Satisfaction with Dietary Behavior scale (SWDB) were 
created by Hamish to validate three novel psychological 
mechanism assessment tools associated with eating 
behavior.26 The DG-DI assesses the degree to which an 
individual’s ideal eating behavior conflicts with their 
actual desired goals. In addition, the MDSC consists of 
three components assessing the degree and type of moti-
vation an individual has in controlling eating behavior. 
Moreover, the SDWB acts as a Diet-Related Behavioral 
Satisfaction Scale, ie, an individual assessment of the 
consistency of eating behavior with healthy eating goals.

Existing studies on the diet of MHD patients have not 
explored their psychological aspects. This series of ques-
tionnaires have been applied to the MHD population to 
analyze the internal factors of the occurrence of poor 
eating behaviors in the relevant patients and improve the 
ability to self-control eating. Accordingly, this study aimed 
to translate the three questionnaires into Chinese and 
assess their psychometric characteristics, as an attempt to 
provide a novel perspective for Chinese clinical patients to 
assess eating behavior.

Methods
Measures
The permission to use the DG-DI, the MDSC and the 
SWDB was obtained from the author (Navjot Bhullar) 
under a license agreement from the University of New 
England. Specific to the respective scale, answer with 
a 7-point Richter scale, where 0 = does not describe me 
at all, and 6 = expresses me completely. The DG-DI refers 
to a 1-factor scale with 6 items; the higher the scores, the 
greater the incongruity in eating goals and desires, which 
are associated with more uncontrolled and emotional eat-
ing. The MDSC consists of 11 items in three domains: 
internal motivation, external motivation, and amotivation, 
high scores on internal and external motivation for dietary 
self-control scores associated with high levels of dietary 
restraint, as well as high scores on an amotivation subscale 
correlated with high levels of apathy. The SWDB with 
1-factor comprises 8 items; higher scores indicate the 
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more satisfied you are with self-eating behavior. Love et al 
demonstrated that the internal consistency assessed by 
Cronbach’s alpha (α) was 0.94, 0.78 and 0.94 for the 
three scales, respectively.26 Furthermore, the confirmatory 
factor analyses supported the model fit of each scale’s 
factor solution.

Translation and Cross-Cultural 
Adaptation
The author of the three scales was contacted by email. The 
authorization was obtained, and then the three scales were 
translated into Chinese under Brislin’s translation 
guidelines.27,28 Phase I of the translation and cross- 
cultural adaptation of the DG-DI, the MDSC and the 
SWDB was performed in the following steps: (1) 
Forward translation: the scales were translated into 
Chinese by two researchers proficient in English and 
Chinese. The two researchers consisted of a nursing spe-
cialist knowledgeable about hemodialysis, as well as 
a specialist with expertise in English. Subsequently, our 
research team (ie, 1 professor, 1 doctor and 2 postgradu-
ates majoring in Dialysis care) compared the two Chinese 
versions and engaged in the discussions to produce the 
final version. (2) Back translation: The translation was 
independently translated into English by two other bilin-
gual researchers. One was a PhD candidate familiar with 
nursing knowledge and having been a visiting student in 
the United States for one year, and the other in charge of 
College English courses was not familiar with medical 
professional knowledge. Our research team compared the 
two translated versions, analyzed the similarities and dif-
ferences between them and provided the feedback to the 
original author for the verification. (3) Cultural adaptation: 
Five experts were invited, and they engaged in the study to 
verify whether the concepts and connotations of the origi-
nal scale were retained. The expert group comprised two 
first-line nurse managers with expertise in dialysis and 
dietary care, two professors with psychological nursing 
experience, as well as a clinician with more than 15 
years of experience in dialysis. The experts were asked 
to check whether the meaning of the Chinese version was 
consistent with that of the original version by complying 
with their professional knowledge and clinical work 
experience, as well as to assess the cultural relevance of 
the Chinese version. (4) Content validity: This expert 
group was asked to use a four-point scale from 1 (not 
relevant) to 4 (highly relevant), to assess the three scales’ 

item content effectiveness index (I-CVI; ie, the number of 
experts with a score of 3 or 4 on each item divided by the 
total number of experts) and scale content effectiveness 
index (S-CVI; ie, the number of items rated as 3 or 4 by all 
experts as a percentage of total items). An item with I-CVI 
and S-CVI values of >0.78 and >0.80 or more was con-
sidered valid.29,30 (5) A face-to-face cognitive interview 
was conducted among 10 patients on the long-term hemo-
dialysis treatment recruited from dialysis centers to assess 
the insights into these three questionnaires. To further 
confirm whether the problems in the cognitive interview 
have been addressed, a pilot trial was conducted on 30 
MHD patients to verify whether the contents of the three 
scales for measuring eating behavior were easily under-
stood, and patients’ recommendations were recorded and 
carried out their final modifications to the Chinese version 
of the DG-DI, the MDSC and the SWDB based on their 
feedback.

In the Phase II, the following contents were used for 
psychometric validation of the three scales: (a) item ana-
lysis; (b)construct validity; (c) internal consistency relia-
bility; (d) test-retest reliability; (e) split-half reliability; (f) 
Content Validity; and (g) Reliability validity. The collected 
data were randomly divided into two groups using 
SPSS21.0. A total of 420 data of MHD patients were 
collected in this study. One group included 210 cases for 
exploratory factor analysis (EFA), and the other group 
included 210 cases for confirmatory factor analysis(CFA). 
We used Guttman split-half reliability and test-retest relia-
bility to evaluate the stability of the three scales. Two 
weeks after the data collection, 30 MHD patients volun-
teered for the second survey to verify the test-retest 
reliability.

Questionnaire Distribution
We calculated the required sample size based on the ratio 
of the study subjects to the number of items (5:1–10:1),31 

the DG-DI, the MDSC and the SWDB with 25 statements. 
In this study, a total of 420 MHD patients were collected 
and randomly assigned to two groups with SPSS21.0. The 
first group consisted of 210 patients for the exploratory 
factor analysis (EFA), and the other 210 patients pertained 
to the second group for the confirmatory factor analysis 
(CFA). The following inclusion criteria were applied: 1) 
aged ≥18 years (According to the age range of young in 
the Working Law of the people’s Republic of China); 2) 
Diagnosed as a maintenance hemodialysis patient in line 
with K/DOQI guidelines; 3) Regular hemodialysis 
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treatment ≥3 months; 4) Ability to communicate and will-
ing to participate in the study. Patients suffered from 
severe mental or cognitive diseases were excluded. 
Potential participants were recruited through convenience 
sampling, which were sampled in two hemodialysis cen-
ters in Zhengzhou from November 2020 to March 2021.

For all participants, the general information was col-
lected, including age, sex, marital status, educational level, 
monthly household income, place of residence, work sta-
tus, dialysis status, living status, medical insurance, as well 
as types of complications. Since dialysis patients were on 
long-term and regular dialysis, it could be convenient to 
assess the test-retest reliability. 30 patients from those who 
completed the initial survey were randomly selected, and 
they were asked to complete a second questionnaire two 
weeks later.

Statistical Analysis
IBM SPSS Statistics 21 (SPSS) and IBM SPSS AMOS 
26.0 (AMOS) were adopted to conduct the Statistical 
analyses. The demographic characteristics (eg, the num-
bers, frequencies, means and standard deviations (SDs)) of 
the participants were analyzed by using descriptive statis-
tical methods. The association between the items and the 
total score was assessed by using Pearson correlation 
analysis and critical ratio (CR), the item-total associations 
above 0.3 and the CR reaching over 0.4 were considered 
adequate.32 The internal consistency of the three scales 
was measured based on the alpha value, with an alpha 
value for the whole scale and each domain ≥0.7 as the 
minimum acceptable value.33,34

EFA and CFA were used to test the construct validity in 
the Chinese version of the DG-DI, the MDSC and the 
SWDB. In the measurement of EFA, the Kaiser - Meyer - 
Olkin (KMO) and Bartlett’s Sphericity tests were 
employed, and factors with a factor load > 0.4 and the 
eigenvalue > 1.0 were extracted. Subsequently, 
AOMS26.0 was used to further verify the preset model 
of the scales. The criteria below were assessed: (1) chi- 
square values divided by the degrees of freedom (χ2 /df) 
between 1and 3 to be considered acceptable; (2) the root 
mean square error of approximation (RMSEA) of <0.08; 
(3) the goodness-of-fit index (GFI) >0.90; (4) normed fit 
index (NFI), adjusted GFI (AGFI) and comparative fit 
index (CFI), all >0.90.35 Cronbach’s Alpha was used to 
assess the internal consistency reliability of the Chinese 
version of the DG-DI, the MDSC and the SWDB, with 
≥0.7 as the minimum acceptable value.36,37 Specific to the 

reliability of the retest, the intra-group correlation coeffi-
cient (ICC) was measured for the total score of the three 
scales and the scores of each domain.

Ethical Considerations
The license was obtained from the original author to translate 
the DG-DI, the MDSC and the SWDB into Chinese and use 
them. This study was approved by the Ethics Committee of 
Zhengzhou University, China. The head of the dialysis cen-
ter, all researchers and participants signed the informed con-
sent before the investigation. We actively briefed participants 
on the purpose and significance of the study, and they were 
assured that their answers would be anonymous, and their 
personal information would be confidential until they signed 
the informed consent. This study was reviewed by the Ethics 
Committee of Zhengzhou University (Access Number: 
ZZUIRB 2021–47).

Results
Translation and Adaptation
A high degree of consistency was identified between our 
back translation and the original version. The translators 
and experts consulted only revised a few expressions about 
cultural differences and semantic accuracy. For instance, 
the “appetite” in the first entry of the DG-DI was in the 
back, and the translated version was inconsistent with the 
“strong urge” in the original scale. After the discussion, we 
decided not to use the word appetite directly. When 
experts consulted on cultural adaptation, different experts 
gave different explanations to the translation of “I cannot 
trust my food cravings to guide me to healthy food 
choices”. Moreover, as indicated from the results of pilot 
trials, some assessors did not understand the meaning of 
this clause during the assessment. Thus, the sentence order 
was adjusted through the group discussion and combined 
with the opinions of experts and assessors to make it easier 
to understand.Since the body image of MHD patients was 
changed due to the edema of excessive fluid and salt 
intake, and there was the situation that they would not be 
satisfied with their own image in the media. The sixth item 
of the MDSC was also applicable to MHD people, and the 
item was retained.

Study Participants
On the whole, 445 patients receiving maintenance hemodia-
lysis were approached, and 420 of them (94.3%) signed the 
informed consent and completed the assessment of all the 
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scales. Table 1 lists the demographic and medical character-
istics of the 420 respondents. Participants were aged from 21 
to 86 years, with an average age of 50.26 years (SD: 
14.259). The average age of the 10 cognitive interview 
participants was 43.2 years old (SD: 9.76). The participants 
were primarily male (80%), 20% had primary education, and 
80% had high school education or above. The average age of 
the 30 pilot participants reached 48.14 years (SD: 14.882). 
The participants were largely male (76.7%), and 73.3% had 
received a high school education or above.

Item Analysis
The item analysis was conducted on the three scales of the 
DG-DI, the MDSC and the SWDB, respectively, and the 
results are listed in Tables 2 and 3. As indicated from the 
results, there was a positive association between each item 
and its domain, and all the item-total associations were 
above 0.5. Given the total score, a total of 420 valid 
samples were ranked from the highest to the lowest. The 
first 27% were classified as high, and the last 27% were 
low.32 The item differences between the high and low 
groups were tested by performing the independent sample 
T tests. As revealed from the result, all CR reached over 
0.3 (T>4, P<0.001), which explained the items of the three 
scales had high discrimination.

Content Validity
Validity refers to the extent to which a measurement or test 
a scale is intended to measure the psychological structure, in 
which content validity acts as an important indicator of the 
usefulness and relevance of the assessment tool.32 As sug-
gested from the content validity analysis results, the I-CVI of 
the DG-DI, the MDSC and the SWDB ranged from 0.80 to 
1.00, and the S-CVI of the three scales reached 0.967, 0.981 
and 1.00, respectively. The mentioned result exceeded the 
recommended levels of 0.78 and 0.80, respectively, which 
verified the sufficient content validity of the three scales.

Construct Validity
EFA (with a sample of 210) presents a five-factor model, 
taking up 65.507% of the total variance, with eigenvalues 
> 1 (5.031, 3.798, 2.825, 2.549 and 2.173). Table 4 eluci-
dates the items loaded on the mentioned five factors. The 
Kaiser–Meyer–Olkin (KMO) coefficient reached 0.868, 
the Bartlett’s test was significant (P<0.001), which indi-
cated that our data were suitable for EFA. Subsequently, 

Table 1 Demographic Characteristics of Participants (n=420)

Characteristics n (%)

Age (years), mean±SD 50.26±14.259

Gender
Male 256 (60.8)
Female 164 (39.2)

Marital status
Unmarried 41 (9.8)

Married 347 (82.6)
Married, widowed or divorced 32 (7.6)

Educational level
Primary school or less 63 (15.0)

Middle school 102 (24.3)

High school technical secondary school 106 (25.2)
College degree or above 149 (35.5)

Employment status
Employed 109 (26.0)

Unemployed or Retired 311 (74.0)

Income per month (RMB)
<1000 28 (6.7)

1000~3000 136 (32.4)
3000~5000 155 (36.9)

>5000 101 (24.0)

Residence
Rural area 58 (13.8)

Villages and towns area 41 (9.8)
Urban area 321 (76.4)

Medical insurance
Urban employee medical insurance 103 (24.5)

Urban and rural residents’ medical insurance 177 (42.1)

Rural residents’Medical insurance 134 (31.9)
Other or no insurance 6 (1.4)

Dialysis duration
≤1 year 72 (17.1)

1~5 year 221 (52.6)

>5 year 127 (30.2)

Types of complications
0 67 (16.0)
1 216 (51.4)

2 99 (23.6)

≥3 38 (9.0)

Primary caregiver
Spouse 257 (61.2)

Child 38 (9.0)

Parents 53 (12.6)
Others 72 (17.1)

Abbreviation: SD, standard deviation.
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we performed the factor model validation on the 25 items 
of the tool (with another sample of 210), the identical 
structure and structure were kept as the default model 
(CMIN/df = 2.092; RMSEA = 0.072; GFI = 0.822; NFI 
= 0.846; TLI = 0.901; CFI = 0.912, see Table 5). 
Accordingly, all the items in the analysis were retained.

Reliability Analysis
The internal consistency and inter-rating reliability of the 
three scales were summarized. The Cronbach’s alpha of 
our DG-DI for MHD patients reached 0. 884. The 
Cronbach’s α coefficient of the MDSC was calculated as 
0.831, with Cronbach’s α values reaching 0.865, 0.800 and 
0.797 for “Internal”, “External” and “Amotivation”, 
respectively. In addition, the Cronbach’s alpha of the 
SWDB was 0.914. The split-half coefficients of the DG- 
DI, the MDSC and the SWDB reached 0.883,0.702 and 
0.891, respectively. For DG-DI, the retest reliability of the 

MDSC and the SWDB were 0.835, 0.841 and 0.760, 
respectively. As suggested from the mentioned results, 
the three scales exhibited high reliability.

Discussion
The DG-DI, the MDSC and the SWDB are 7-point Richter 
scales, where 0 = does not describe me at all and 6 = 
describes me completely. In the process of translation and 
debugging, to promote better calculation and assessment 
of the results, the scoring method was modified from 0 to 6 
points to 1 to 7 points, as an attempt to more effectively 
boost the use of this series of scales in China.

Our research results show that cross-cultural adjust-
ment and translation did not change the original struc-
tures and domains of the DG-DI, the MDSC and the 
SWDB, but only some items were worded to make them 
better understood in the Chinese context. Suggestions 
from the panelists helped revise the content, suggesting 
that sentences that were not smooth should be changed 
and that the expression of “desire” should be understood 
as appetite, to better measure eating behavior. In the 
assessment of content validity, the I-CVI values of all 
items meet the standard. The expert group and partici-
pants of cognitive interview considered that the men-
tioned 25 items are not inconsistent with the Chinese 
cultural background, which can effectively understand 
and facilitate the measurement of the eating behavior of 
different groups, and assess the variations of individual 
eating behavior. Thus, in this process, only part of the 
translation of the sentence has been adjusted, and no 
items were deleted.

The item analysis method was employed to conduct the 
independent sample T test between the high-level group 
and the low-level group. According to the T value 
arranged in the Table 3, each item was >4 (P<0.001), 
with a range of 7.986~29.833. Accordingly, a difference 
was considered to exist between the high group and the 
low group (the difference was statistically significant). 
Moreover, the association between each item and the 
total score was calculated in SPSS, and the Pearson 
R value of each item was greater than 0.3. For this reason, 
this item is considered to effectively represent the topic of 
this field. Thus, all the items were saved during this 
process.

In the development of the scale, the original author 
measured the original scale structure of the three scales 
of the DG-DI, the MDSC and the SWDB, respectively. 
According to the results of the mediation analysis test, the 

Table 2 Item Score and Correlation Coefficient with the 
Domain

Item Correlation Coefficient with 
the Domain (R)

Score 
(Mean±SD)

DG-DI 1 0.861** 4.75±0.976

DG-DI 2 0.847** 4.81±1.047
DG-DI 3 0.901** 4.53±1.015

DG-DI 4 0.918** 5.18±0.804

DG-DI 5 0.919** 4.81±1.021
DG-DI 6 0.919** 4.73±0.865

MDSC 1 0.797** 5.36±1.057
MDSC 2 0.728** 5.25±1.118

MDSC 3 0.801** 5.05±1.055

MDSC 4 0.834** 5.10±1.089
MDSC 5 0.759** 4.50±1.305

MDSC 6 0.580** 3.39±1.697

MDSC 7 0.781** 5.54±1.074
MDSC 8 0.608** 4.45±1.421

MDSC 9 0.569** 5.75±1.166

MDSC 10 0.648** 6.30±1.174
MDSC 11 0.629** 5.82±1.314

SWDB 1 0.821** 4.64±1.130

SWDB 2 0.794** 4.91±1.110
SWDB 3 0.841** 4.95±0.994

SWDB 4 0.853** 4.67±1.180

SWDB 5 0.858** 4.82±0.998
SWDB 6 0.908** 5.11±1.025

SWDB 7 0.919** 5.15±0.943

SWDB 8 0.908** 5.17±0.940

Note: **Indicates P<0.01. 
Abbreviation: SD, standard deviation.

https://doi.org/10.2147/PPA.S322868                                                                                                                                                                                                                                  

DovePress                                                                                                                                               

Patient Preference and Adherence 2021:15 1908

Li et al                                                                                                                                                                 Dovepress

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


total motivation for dietary self-control was found to have 
a mediating relationship with goal-desire conflict and eat-
ing behavior satisfaction.26 Accordingly, we tested the 
structural validity of the three scales together. According 
to the factor structure of the original scale, we preset 
a five-factor model, and the data are well adapted to the 
model, providing sufficient positive evidence for the effec-
tiveness of the construction. In the meantime, EFA results 
classified 25 items into 5 factors, and the results of the 
original scale were consistent, taking up 65.507% of the 
total variance. The loading coefficients of all items were 
large > 0.4, which showed that these results were ideal.

Reliability analysis showed satisfactory internal and 
inter-score consistency. Cronbach alpha values of the 
three scales ranged from 0.800 to 0.914, which was basi-
cally consistent with the results of the original version. 
The split reliability of the MDSC is 0.702, showing 
slightly lower reliability, which is consistent with the 
results of the original scale. Moreover, in terms of test- 
retest reliability, the SWDB is the unstable one among the 

three scales, which may be affected by changes in the 
quality of life and unstable self-assessment of MHD 
patients. Thus, further reliability measurement of the 
three scales is needed in the future.

Implications for Research and Practice
Diet is an indispensable part of hemodialysis patients, 
especially its role in the progression of the disease. 
Promoting and maintaining good dietary behavior for 
a long time can effectively improve the quality of life of 
MHD patients. Some studies38,39 highlighted that a better 
understanding and assessment of an individual’s mental 
and emotional state of eating is critical to promoting 
healthy changes in eating behavior. This study introduced 
and translated the DG-DI, the MDSC and the SWDB 
scales. The cultural adjustment was conducted on the 
translated version, and the scales were applied to MHD 
patients to explore their reliability and validity, as an 
attempt to provide an effective tool from a novel perspec-
tive for the assessment of eating behaviors in Chinese 

Table 3 Independent Sample t Test for the High Scoring and Low Scoring Group

Item CR (tvalue) df P Mean Difference Std. Error Difference 95% Confidence Interval of the Difference

Lower Upper

DG-DI 1 20.179 226 <0.001 2.447 0.121 2.208 2.686

DG-DI 2 18.393 226 <0.001 2.456 0.134 2.193 2.719
DG-DI 3 24.452 226 <0.001 2.693 0.110 2.476 2.910

DG-DI 4 29.833 226 <0.001 3.000 0.101 2.802 3.198

DG-DI 5 26.123 226 <0.001 2.930 0.112 2.709 3.151
DG-DI 6 26.695 226 <0.001 2.649 0.099 2.454 2.845

MDSC 1 16.470 226 <0.001 2.298 0.140 2.023 2.573

MDSC 2 15.454 226 <0.001 2.254 0.146 1.967 2.542
MDSC 3 16.931 226 <0.001 2.281 0.135 2.015 2.546

MDSC 4 17.852 226 <0.001 2.421 0.136 2.154 2.688

MDSC 5 14.852 226 <0.001 2.263 0.152 1.963 2.563
MDSC 6 7.986 226 <0.001 1.439 0.180 1.084 1.794

MDSC 7 15.912 226 <0.001 2.377 0.149 2.083 2.672

MDSC 8 9.127 226 <0.001 1.649 0.181 1.293 2.005
MDSC 9 9.305 226 <0.001 1.561 0.168 1.231 1.892

MDSC10 10.328 226 <0.001 1.807 0.175 1.462 2.152

MDSC 11 10.641 226 <0.001 1.904 0.179 1.551 2.256
SWDB 1 14.977 226 <0.001 2.061 0.138 1.790 2.333

SWDB 2 11.830 226 <0.001 1.640 0.139 1.367 1.914

SWDB 3 13.518 226 <0.001 1.781 0.132 1.521 2.040
SWDB 4 17.456 226 <0.001 2.439 0.140 2.163 2.714

SWDB 5 13.681 226 <0.001 1.737 0.127 1.487 1.987

SWDB 6 18.392 226 <0.001 2.272 0.124 2.029 2.515
SWDB 7 20.388 226 <0.001 2.272 0.112 2.052 2.492

SWDB 8 20.472 226 <0.001 2.474 0.121 2.236 2.712

Abbreviations: CR, critical ratio; df, degree of freedom; Std, standard.
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patients. Second, though further verification of this series 
of scales is needed in the future, the three scales can be 

applied to a wider range of people, especially patients with 
chronic diseases. For instance, the MDSC can be adopted 
to develop an intervention study on the intrinsic motiva-
tion of diabetic patients to control the intake of refined 
carbohydrates. Besides, the DG-DI can be used to predict 
or assess the changes in the attitude of obese patients to 
control diet. It is particularly important to improve and 
control dietary behaviors in the long-term rehabilitation 
process. Subsequently, the three scales could act as the 
result measurement of individuals’ eating behaviors, and 
they could predict individuals’ eating behavior problems 
in accordance with the results. The greater the conflict 
between eating goals and desires, the less the motivation 

Table 4 Factor Structure of DG-DI, MDSC and SWDB

Item Derived Factors

Factor-1 Factor-2 Factor-3 Factor-4 Factor-5

I often feel proud of my food choices. 0.637

I wish my eating patterns were healthier. 0.659
I am satisfied with the amount of food that I eat. 0.710

There is no need to change anything about my current dietary behavior. 0.720

I believe my current diet is nutritious. 0.780
I am satisfied with the types of food that I eat. 0.838

My diet makes me feel good. 0.825

I am satisfied with my current eating behavior. 0.791

When I think about some foods I get a strong urge to eat them, even if I am not 

hungry.

0.734

I cannot trust my food cravings to guide me to healthy food choices. 0.692

I find it tiring to struggle against my cravings. 0.747

I feel tempted by unhealthy food. 0.793
I often experience internal conflict when I am thinking about what to eat. 0.804

I love certain foods so much that it is hard to resist eating them even when they 

are not in-line with my goals.

0.734

I try to avoid eating some foods because I want to be healthier. 0.803

I try to eat more healthy foods because I feel good when I eat that way. 0.780
I have strong motivation to control what I eat. 0.705

I enjoy being in control of my eating patterns. 0.712

I try to control what I eat so that other people will think well of me. 0.784

I want to control my eating because the images I see in the media make me feel 
unattractive.

0.646

I try to watch what I eat because of doctor recommendations. 0.667

I try to resist some foods because of pressure from people around me. 0.795

Improving my diet is a low priority in my life right now. 0.770

I do not see any reasons to control my eating. 0.802
I do not try to resist tempting food. 0.754

Eigenvalue 5.031 3.798 2.825 2.549 2.173

Cumulative variance 20.126 35.318 46.618 56.814 65.507

Table 5 Goodness-of-Fit Indices for the DG-DI, MDSC and 
SWDB Factor Models

Index Value Reference Standard

x2/df 2.092 1~3
Goodness of fit index (GFI) 0.822 Close to 1

Normed-fit index (NFI) 0.846 Close to 1

Comparative fit index (CFI) 0.912 Close to 1
TLI 0.901 Close to 1

RMSEA estimate 0.072 <0.08
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and the less the restraint ability to eat would be. Lastly, the 
three scales exhibited the favorable psychometrical proper-
ties that could act as a potential psychological mechanism 
between intervention and outcome measures, helping to 
develop new, more targeted interventions to improve poor 
eating behaviors and health outcomes in different groups.

Strengths and Limitations
Our translation follows the international standards, and we 
have a panel of experts to ensure the content of our cultural 
adaptation. At the same time, part of the target population is 
invited for cognitive interviews and experiments, and appro-
priate psychometric tests are accepted. However, there are 
several limitations to our study. First, our samples were only 
collected from three hemodialysis centers in Zhengzhou, 
China through convenience sampling, so the samples in the 
study were not representative enough. The eating behavior of 
MHD patients who come from remote areas such as towns or 
who receive less education on eating health remains unclear. 
The diversity of samples is beneficial to enrich the assess-
ment content of tools and improve the translation quality of 
tools. Accordingly, the reliability and validity test with 
a large sample size is required subsequently. Second, in our 
study, standards-related validity was verified to assess the 
structural scale of the DG-DI, the MDSC and the SWDB 
scales. Subsequent work should use relevant tools to verify 
the criterion-related validity of the three scales.

Conclusion
The DG-DI, the MDSC and the SWDB scales have been 
translated from the English version into Chinese and cross- 
cultural adapted. The results of this study show that this 
tool has good internal consistency and reliability, suitable 
content, and exhibits a similar factor structure with the 
original English version. It is an effective tool to assess the 
psychological factors of eating behavior of Chinese 
patients. Though further verification and testing are 
needed, the three scales can be actively promoted to assess 
the eating behavior problems of different populations and 
promote the implementation of intervention.
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