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Abstract 

Background To establish the lowest score reflecting meaningful changes from the perspective of patients is very 
important for explaining the results of patient reports. The measurement scale of quality of life in patients with 
chronic gastritis has been used in clinical practice, but the minimal clinically important difference (MCID) has not 
been worked out. In this paper, we use a distribution-based method to calculate the MCID of the scale QLICD-CG 
(Quality of Life Instruments for Chronic Diseases- Chronic Gastritis) (V2.0).

Methods The QLICD-CG(V2.0) scale was used to evaluate the quality of life in patients with chronic gastritis. Since 
the methods for developing MCID were diverse and there was no uniform standard, we took MCID developed by 
anchor-based method as the gold standard, and compared the MCID of QLICD-CG(V2.0) scale developed by vari-
ous distribution-based methods for selection. Standard deviation method (SD), effect size method (ES), standardized 
response mean method (SRM), standard error of measurement method (SEM) and reliable change index method (RCI) 
are given in the distribution-based methods.

Results A total of 163 patients, with an average age of (52.37 ± 12.96) years old, were calculated according to the 
various methods and formulas given by the distribution-based method, and the results were compared with the gold 
standard. It was suggested that the results of the SEM method at the moderate effect (1.96) should be taken as the 
preferred MCID of the distribution-based method. And thus the MCID of the physical domain, psychological domain, 
social domain, general module, specific module and total score of the QLICD-CG(V2.0) scale were 9.29, 13.59, 9.27, 
8.29, 13.49 and 7.86, respectively.

Conclusions With anchor-based method as the gold standard, each method in distribution-based method has its 
own advantages and disadvantages. In this paper, 1.96SEM was found to have a good effect on the minimum clini-
cally significant difference of the QLICD-CG(V2.0) scale, and it is recommended as the preferred method to establish 
MCID.
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Introduction
Chronic gastritis is a chronic gastric mucosal inflam-
mation with a high incidence, and its incidence 
accounts for the first place in all kinds of gastric dis-
eases. The clinical manifestations of patients are upper 
abdominal pain, nausea, and abdominal distension [1]. 
Due to the long course of disease, the patient’s condi-
tion is easy to delay, and the radical treatment is diffi-
cult, and it is closely related to gastric cancer [2], the 
long-term efficacy of patients with chronic gastritis is 
not ideal. Chronic gastritis adversely affects the qual-
ity of life (QOL) of patients and threatens their physical 
and mental health. To determine the therapeutic effect, 
it is crucial to accurately assess subjective feelings.

Quality of Life (QOL) is defined by the WHO Quality 
of Life Research Group as the experience of individuals 
in different cultures and value systems of living condi-
tions in relation to their goals, aspirations, standards 
and concerns [3]. This is a concept with extensive con-
notation. In the medical field [4], from the perspective 
of health and medical care, the research on quality of 
life is limited to a certain range, which mainly refers to 
the evaluation of the physiological, psychological and 
social functions of individuals, namely, health-related 
quality of life (HRQOL). Quality of life measurement 
tools are regarded as important contributions to clini-
cal practice. To detect and quantify health status, a 
variety of generic and specific tools have been devel-
oped [5, 6]. The generic scale is suitable for the assess-
ment of different diseases and population interventions, 
but the response to assess QOL of patients with spe-
cific diseases or to capture minor changes in patients 
is poor. For evaluating the quality of life of patients 
with chronic gastritis, the disease-specific scale is more 
suitable than the generic scale at this time. In order to 
evaluate QOL of patients with digestive diseases, sev-
eral disease-specific scales have been developed. For 
example, gastrointestinal symptom rating scale (GSRS) 
[7], gastrointestinal quality of life index (GIQLI) [8] and 
nepean dyspepsia index (NDI) [9], but these scales are 
not scales for specific symptoms of chronic gastritis. 
Moreover, the development of these scales is not based 
on the current popular modular development method, 
which is composed of the general module and specific 
modules. It is well known that the modular approach is 
helpful to capture common diseases and unique disease 
characteristics for the general module can be used to 
compare QOL across different diseases while the spe-
cific module can be used to depicture symptoms and 
treatments in detail.

Consider combining generic and disease specificity in 
the questionnaire and responding directly to the need for 
chronic gastritis, we have developed a chronic gastritis 

scale under the system of Quality of Life Instruments for 
Chronic Diseases, QLICD-CG(V2.0) [10].

When we applied the scale, we discovered, how-
ever, that determining the therapeutic effect required a 
parameter. The minimal clinically important difference 
(MCID) is used to determine the extent to which health 
assessment tool changes are clinically relevant. The 
MCID is the minimum amount of score change. From 
the perspective of patients, these changes can be con-
sidered as meaningful [11]. In 1989, Jaeschke et  al. for-
mally defined MCID as the minimum change value that 
patients thought was beneficial without considering side 
effects and cost burden, which could promote the change 
of patient management scheme [12]. Through the under-
standing of MCID, meaningful explanation of research 
results is very important for the research and practice of 
treatment results.

MCID can be calculated in a number of ways, but there 
is no consensus on the best method to use. At present, 
the methods of calculating MCID are generally divided 
into anchor-based method and distribution-based 
method. Anchor-based method calculates the degree of 
excess of accidental or random fluctuation by comparing 
the change of patient score with the anchor of the same 
patient. In contrast, the distribution-based method uses 
statistical indicators based on the change of the whole 
population score to calculate the minimum change of real 
change or excess of random fluctuation, which focuses on 
the score difference between patients [13]. As far as the 
distribution-based method is concerned, a large num-
ber of articles [14, 15] have proposed specific calculation 
methods, but the methods are also diverse, and there is 
no standard to determine which method is more spe-
cific to the true changes of patients [16]. In view of the 
fact that the QLICD-CG(V2.0) scale has no MCID avail-
able for reference, this paper intends to explore various 
calculation methods in the distribution-based method 
through the analysis and comparison of actual data, and 
develop appropriate MCID, this also provides a basis for 
the future use of distribution-based methods.

Methods
Settings and participants
Patients with chronic gastritis diagnosed in the inpatient 
departments of gastroenterology, such as Affiliated Hos-
pital of Guangdong Medical University and Shilongboai 
Hospital of Dongguan City, from November 2012 to Sep-
tember 2014 were selected as the participants.

Inclusion criteria: (1) patients diagnosed as chronic 
gastritis by gastroscopy or gastric mucosal biopsy; (2) 
participants who have certain reading, writing, and 
understanding skills and voluntarily participate in the 
survey.
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Exclusion criteria: (1) patients with illiteracy and lack 
of literacy; (2) patients with other serious diseases; (3) 
patients unwilling to cooperate. The institutional review 
committee approved the study, and the respondents were 
voluntary and provided written “ informed consent” for 
participation.

Investigation tools
The scales of this study include QLICD-CG(V2.0) scale 
and The Medical Outcomes Study 36-Item Short-form 
(SF-36 scale). QLICD-CG(V2.0) scale consists of two 
parts: the general module (28 items) and the specific 
module (11 items). The general module includes three 
domains of physical function, psychological function 
and social function, and the specific module includes 
three facets of epigastric pain, satiety and psychological 
impact for chronic gastritis. QLICD-CG(V2.0) has been 
used in clinical practice, and the verification of data [10, 
17] shows that the scale has good psychometric proper-
ties, and it can be used as a useful tool for assessing QOL 
in patients with chronic gastritis (The QLICD-CG(V2.0) 
scale was validated and confirmed good psychometric 
properties, with the Cronbach ’ s alpha coefficient of each 
domain and the total score of the scale being 0.80–0.93, 
split-half reliability > 0.66, test–retest reliability > 0.80. 
The differences in various domains and the total score of 
the scale before and after the intervention were statisti-
cally significant with moderate or higher effect size SRM 
(standardized response mean). The entire scale has a 
total of 39 items, each of which rated as a 5-point Likert 
rating system.

SF-36 scale [18] is a general tool to measure health-
related quality of life. It includes 36 items, which are used 
to measure eight domains. These domains are scored 
from 0 to 100 following a standard algorithm with higher 
scores representing better QOL.

Survey methods
In the whole process of the investigation, the investiga-
tors appeared as a clinical doctor. They first gave a brief 
description of the purpose of the investigation to patients 
with chronic gastritis who met the inclusion criteria. 
After obtaining the consent, the patients were asked 
to fill out the QLICD-CG(V2.0) and SF-36 according 
to their actual situation. After completing the scale, the 
scale was immediately retracted, and whether there were 
any missing items was checked. If there were, the patients 
were asked to fill in to make it complete. Three surveys 
were conducted on the same hospitalized patients. The 
first measurement was carried out on the first day of 
admission, which was the measurement before treat-
ments. The second measurement was carried out on the 
second day after admission for evaluation of test‐retest 

reliability, and the third measurement was carried out on 
the day before discharge after treatments. The data from 
first and third measurements are used to make out MCID 
in this research.

Scoring methods
After the data was collected, Epdata3.1 software was 
used for data collation and SPSS22.0 software was used 
for data analysis. For the score of items, each item is a 
five-level hierarchy, which is calculated as l, 2, 3, 4 and 5 
points in turn. Positive statement items are rated directly 
from 1 to 5, while negative statement items are scored in 
reverse. The domain and overall scores are obtained by 
adding related item scores, all of which are linearly con-
verted to standardized scores on a scale of 0‐100 [19].

MCID calculation methods
In the selection of MCID calculation method, the dis-
tribution-based method which takes into account the 
sampling error and does not need to select the exter-
nal anchor has attracted the attention of researchers. 
Because there is no fixed calculation method for MCID, 
this paper takes the anchor-based method as the gold 
standard, the distribution-based method is used to cal-
culate the MCID, and the accuracy of the distribution-
based method is compared with the gold standard.

Gold standard by anchor‑based method
Some studies [20] pointed out that MCID can be deter-
mined only when the linear correlation coefficient 
between calibration and quality of life or clinical efficacy 
score is not less than 0.30. According to the first item Q1 
in the SF-36 scale “overall, your health: 1. Excellent, 2. 
very good, 3. good, 4. fair, 5. poor”was subjective calibra-
tion, and the differences in Q1 score (score increased or 
decreased) before and after intervention were screened 
out. X0 represents baseline score of the respondent (on 
the day of admission), X1 represents post-intervention 
score of the respondent (on the day before discharge), and 
then the difference d of two standardized measurement 
scores of the same patient is determined. Then, the mean 
of the difference ( 
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Distribution‑based methods
The distribution-based methods are based on the sta-
tistical parameters of large sample data to calculate the 
MCID, which have a clear formula and are easy to cal-
culate. In the distribution-based methods, seven meth-
ods such as standard deviation method (SD), effect size 
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method (ES), standardized response mean method 
(SRM), standard error of measurement method (SEM), 
reliable change index method (RCI), and growth curve 
analysis were used to determine the MCID. The specific 
formula is shown in Table 1.

(1) Standard deviation method (SD) [21]: SD describes 
the variation or dispersion of a set of data values. 
Generally, 0.5SD of baseline of data is taken as 
MCID.

(2) Effect size method (ES) [22]: ES represents the ratio 
of the difference in mean scores before and after 
intervention to the standard deviation of scores 
before intervention.

(3) Standardized response mean method (SRM) [23]: 
SRM is the ratio of the difference between the mean 
score of the scale before and after the intervention 
and the standard deviation of the score difference 
before and after the intervention, which is an index 
to measure the effect of score change.

(4) Standard error of measurement method (SEM) 
[24]: SEM is an index to measure the change of 
fraction observed due to the measurement error 
compared with the real fraction. SEM shows the 
minimum variation higher than the measurement 
error, which is considered to be the characteristic of 
measurement.

(5) Reliability change index method (RCI) [25]: The cal-
culation method of RCI is to divide the patient ’ s 
individual change score by the square root of SEM, 
which is used to evaluate the change range neces-
sary for the statistical reliability of the given self-
report measurement.

In the ES and SRM methods, it is considered that 0.2 is 
the low difference, 0.5 is the medium difference, and 0.8 
is the high difference [26]. In the SEM and RCI methods, 
it is considered that 1 is the low difference, 1.96 is the 
medium difference, and 2.77 is the high difference [27].

Quality control
Quality control is an important guarantee for the quality 
of research, and this paper adopts the following quality 
control measures: (1) specialized training of investigators 
is carried out before the investigation, and the purpose, 
method and content of the investigation, the description 
of the indicators and the way of questioning are mas-
tered; (2) in the process of on-site investigation, check 
and review the questionnaire in a timely manner and cor-
rect the omissions and errors immediately; (3) the data 
were input by two personnel, and then the two input data 
were checked one by one, and the input error was found 
and corrected in time. Cases with incomplete records of 
main analysis indicators were excluded.

Results
Socio‑demographic characteristics of the sample
In this study, 163 cases received the first survey with the 
age being 52.37 ± 12.96, 157 cases received both the first 
and third surveys. The basic information is shown in 
Table 2.

It can be seen from Table 2 that the proportion of male 
and female patients is similar; the majority is of Han 
nationality, mostly married. In terms of self-assessment 
of family economic situation, most of them choose the 
economic situation “middle”. Medical forms are mainly 
medical insurance for urban workers and cooperative 

Table 1 Calculation formulas for distribution-based methods

Method of calculation Formula Variable declaration

Standard deviation method (SD)
SDbaseline =

√

∑

(x0 − x0)
2
/(n− 1)

MCID = 0.5 ∗ SDbasline
  

x0 is the baseline score for patients before intervention, x0 is 
the mean score of patients before intervention, and n is the 
sample size, SDbaseline  is the standard deviation of score before 
intervention.
MCID is 0.5SD of baseline data.

Effect size method (ES) ES = x1−x0√
∑

(x0−x0)
2/(n−1)

MCID = ES ∗ SDbaseline

x1 is the mean score after intervention.
MCID is the calculation result when the baseline data is 0.2, 0.5, 
and 0.8 respectively.

Standardized response mean method (SRM) SRM = x1−x0
√

∑

(di−d)
2
/(n−1)

MCID = SRM ∗ SDd  

di is the change of scores before and after intervention,
d is the mean of the changed score.
MCID was calculated when the data were 0.2, 0.5 and 0.8 after 
intervention.

Standard error of measurement method (SEM) SEM =
√
1− r ∗ SDbasline   

MCID = SEM ∗ X   
r is the reliability coefficient, generally using test–retest reli-
ability coefficient. If the test–retest reliability coefficient is 
unknown, the Cronbach coefficient can be replaced.

Reliability change index method (RCI) RCI =
√
2 ∗ SEM

MCID = X ∗ SDbaseline ∗
√
2(1− r)
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medical care. The occupation is mainly farmers, followed 
by others. On educational level, patients are mainly in 
junior high school, followed by primary school.

MCID calculated by anchor‑based method
The correlation between Q1 item and each domain 
and total score of the scale was calculated. It was found 
that r > 0.30 (physical domain = 0.33, psychologi-
cal domain = 0.20, social domain = 0.37, general mod-
ule = 0.34, specific module = 0.36, total score = 0.38) in 
almost all domains, and the correlation between Q1 item 
and the scale was strong. Then, the score difference of 
each domain and the total score of the scale was calcu-
lated and it was found that, based on the Q1 item, the 
score change of patients had multiple levels: 1, 2 and 3 
levels increased, and 1 level decreased. Among them, 79 
patients increased by 1 level before and after interven-
tion, 16 patients increased by 2 levels before and after 
intervention, 2 patients increased by 3 levels before and 
after intervention, 4 patients decreased by 1 level before 
and after intervention, 47 patients showed no change in 

Q1 item before and after intervention, and 15 patients 
showed missing value. P < 0.05, does not conform to nor-
mality, the median difference is the MCID of anchor-
based method. The MCID values of each domain were 
11.11, 9.09, 9.38, 9.82, 13.64 and 10.90 by anchor-based 
method. See Table 3 for details.

MCID calculated by distribution‑based methods
It was found that the retest reliability of physical domain, 
social domain, general module and total score of the scale 
were all 0.91, the retest reliability of psychological domain 
was 0.86, and the retest reliability of specific module 
was 0.83. According to the calculation results of various 
formulas given in Table  1, when SD = 0.5, the MCID of 
each domain were 7.69, 9.16, 7.76, 6.86, 8.32 and 6.61, 
respectively. ES = 0.2/0.5/0.8, the MCID of each domain 
were 3.08/7.69/12.30, 3.67/9.16/14.66, 3.10/7.76/12.41, 
2.74/6.86/10.98, 3.33/8.32/13.32 and 2.64/6.61/10.57, 
respectively. SRM = 0.2/0.5/0.8, the MCID of 
each domain were 1.71/4.27/6.83, 2.14/5.35/8.56, 
1.97/4.93/7.89, 1.51/3.77/6.03, 2.24/5.60/8.96 and 

Table 2 Socio-demographic characteristics of the sample (n = 163)

Items Case load(n) Constituent 
ratio(%)

Items Case load(n) Constituent 
ratio(%)

gender nation
 male 74 45.4 han nationality 162 99.4

 female 89 54.6 other 1 0.6

age Family economic status
 20–40 29 17.8 poor 49 30.1

 40–60 88 54.0 medium 101 62.0

  ≥ 60 46 28.2 good 13 8.0

degree of education medical form
 primary school 50 30.7 self-supporting 9 5.5

 junior high school 55 33.7 Social medical insurance (urban and 
worker health insurance)

107 65.6

 High school or technical 
secondary school

38 23.3 commercial health insurance 6 3.7

 junior college 12 7.4 cooperative medical care 36 22.1

 bachelor degree or above 8 4.9 missing data 5 3.1

occupation clinical diagnosis
 worker 24 14.7 superficial type 52 31.9

 farmer 59 36.2 the superficial type with erosion type 33 20.2

 teacher 9 5.5 flat erosion 67 41.1

 cadre 11 6.7 bile reflux type 3 1.8

 private ownership 17 10.4 complex style 1 0.6

 other 43 26.4 missing data 7 4.3

marriage status clinical stages
 unmarried 7 4.3 asymptomatic period 4 2.5

 married 148 90.8 symptom phase 155 95.1

 divorced 3 1.8 missing data 4 2.5

 widowed 5 3.1
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1.49/3.73/5.97, respectively. When SEM = 1/1.96/2.77, 
the MCID of each domain were 4.74/9.29/13.13, 
6.93/13.59/19.20, 4.73/9.27/13.10, 4.23/9.27/13.10, 
6.88/13.49/19.07 and 4.01/7.86/11.10, respectively. 
RCI = 1/1.96/2.77, the MCID of each domain were 
6.70/13.14/18.57, 9.80/19.21/27.15, 6.69/13.11/18.53, 

5.98/11.72/16.57, 9.74/19.08/26.97, and 5.67/11.11/15.70, 
respectively. See Table 4, 5 and 6 for details.

Comparisoins of recommened MCID by anchor‑based 
and distribution‑based methods
Based on the anchor-based method, we calculated the 
MCID of the scale using various formulas in the distri-
bution-based method, and found that the MCID of SD 
method was small when SD was 0.5. In ES method, 0.5 
is the most appropriate result, while 0.2 or 0.8 will make 
the result too small or too large. In SRM method, the 
result of 0.8 is far less than that of anchor-based method. 
In SEM method, the MCID of 1.96 is closest to that of 
anchor-based method. In RCI method, when 1 is taken, 
the result is too small, and when 1.96 or 2.77 is taken, the 
result is too large. Considering the stability of the results, 
we recommend the MCID of each domain calculated by 
1.96SEM method in the distribution-based method. See 
Table 7 for details.

Discussions
There is no uniform standard to define which method 
of MCID is more in line with the actual situation of 

patients. The common methods for calculating the 
minimal clinically important difference include anchor-
based method, distribution-based method, expert opin-
ion method and literature analysis method. The expert 
opinion method is to determine the MCID according 
to the suggestions of clinicians and experts, and the 

Table 3 MCID of the QLICD-CG determined by anchor-based method (n = 157)

a t test for normality of score difference before and after treatments

Domain Physical domain Psychological 
domain

Social domain General module Specific module Total score

Number of items 9 11 8 28 11 39

Number of cases 101 101 101 101 101 101

ta -7.93 -7.21 -5.08 -8.05 -8.50 -9.00

P 0.00 0.00 0.00 0.00 0.00 0.00

MCID 11.11 9.09 9.38 9.82 13.64 10.90

Table 4 MCID of the QLICD-CG determined by SD method and 
ES method

Domain SDbaseline 0.5SD 0.2ES 0.5ES 0.8ES

Physical domain 15.38 7.69 3.08 7.69 12.30

Psychological domain 18.33 9.16 3.67 9.16 14.66

Social domain 15.51 7.76 3.10 7.76 12.41

General module 13.72 6.86 2.74 6.86 10.98

Specific module 16.65 8.32 3.33 8.32 13.32

Total score 13.22 6.61 2.64 6.61 10.57

Table 5 MCID of the QLICD-CG determined by SRM method

Domain SDd 0.2SRM 0.5SRM 0.8SRM

Physical domain 8.54 1.71 4.27 6.83

Psychological domain 10.70 2.14 5.35 8.56

Social domain 9.87 1.97 4.93 7.89

General module 7.53 1.51 3.77 6.03

Specific module 11.21 2.24 5.60 8.96

Total score 7.47 1.49 3.73 5.97

Table 6 MCID of the QLICD-CG determined by SEM method and RCI method

Domain r 1SEM 1.96SEM 2.77SEM 1RCI 1.96RCI 2.77RCI

Physical domain 0.91 4.74 9.29 13.13 6.70 13.14 18.57

Psychological domain 0.86 6.93 13.59 19.20 9.80 19.21 27.15

Social domain 0.91 4.73 9.27 13.10 6.69 13.11 18.53

General module 0.91 4.23 8.29 11.72 5.98 11.72 16.57

Specific module 0.83 6.88 13.49 19.07 9.74 19.08 26.97

Total score 0.91 4.01 7.86 11.10 5.67 11.11 15.70
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literature analysis method is to determine the MCID 
according to the comprehensive analysis of existing lit-
erature. Each method has its own advantages and dis-
advantages. Anchor-based method pays attention to the 
feelings of patients, not only studies the design type, 
but it is difficult to select the appropriate anchor, and 
it is easy to produce memory offset [28]. The distribu-
tion-based method incorporates the error into the cal-
culation and has a clear formula, but it depends on the 
statistical characteristics of the distribution and cannot 
reflect the patient’s point of view [29]. There is one-sid-
edness in expert opinion method and literature analysis 
method, which is rarely used in clinical practice.

Generally, anchor-based method is the preferred 
method given suitable anchor. Only when the anchor-
based method cannot be implemented if there is no 
good anchor or the sample size is small, the distribu-
tion-based method is considered separately. In a study 
[27] on the formulation of MCID for systemic lupus 
erythematosus, it was pointed out that the distribution-
based method was limited by their ability to define 
only the minimum value. When it was lower than the 
minimum value, the change in the score of the given 
measurement results might be due to the measurement 
error, which did not provide information about clinical 
importance. These methods largely separate the clinical 
importance of a given change in the defined outcome 
score from its statistical significance.

Due to the lack of gold standard for calculating 
MCID, this paper combines the anchor-based method 
with the distribution-based method, taking the anchor-
based method as the gold standard. The main indicators 
in the distribution-based method are standard devia-
tion (SD), effect size (ES), standardized response mean 
(SRM), standard error of measurement (SEM) and reli-
able change index (RCI). By comparing the MCID cal-
culated by each index in the two methods of ES and 
SRM method, it is considered that 0.2 is low differ-
ence, 0.5 is moderate difference, 0.8 is high difference. 
No matter what kind of difference is taken to calculate 

MCID, the results of ES method are greater than those 
of SRM method. The calculation formulas of the two 
methods are similar. The only difference is that the 
denominator in the calculation formula of ES method 
is standard deviation of the score before intervention, 
and the denominator of SRM method is standard devia-
tion of the score difference before and after interven-
tion. Compared with SRM method, ES method is more 
vulnerable to the influence of baseline data standard 
deviation, which makes the overall value larger. Higher 
MCID may mistakenly classify patients with effective 
treatment as ineffective.

In regards to SEM and RCI methods, it is considered 
that 1 is taken as the low-level difference, 1.96 is the 
medium-level difference, and 2.77 is the high-level dif-
ference. No matter which difference is taken to calculate 
MCID, the results obtained by RCI method are greater 
than those obtained by SEM method. The use of SEM 
method to calculate MCID is more likely to overestimate 
therapeutic effects than RCI method. Mouelhi Y [30] 
found that the most common indicators in the distribu-
tion method included 0.2 SD, 0.3 SD, 0.5 SD and SEM.

According to the results of various methods, the 
MCID obtained by the 0.5ES method is smaller than that 
obtained by the gold standard (anchor-based method). In 
ES and SRM methods, the MCID of low difference (0.2) 
and moderate difference was smaller, and even the result 
of 0.8SRM method was still small. The low difference (1) 
and high difference (2.77) results obtained by SEM will 
make the clinical treatment effect deviate from the real-
ity. In the RCI method, the MCID of low difference (1) 
was smaller, while the MCID of moderate difference 
(1.96) and low difference (2.77) would make clinical treat-
ment considered ineffective. After referring to the litera-
ture [31, 32], it is suggested that the MCID calculated by 
the SEM method is preferred when the moderate differ-
ence is taken, which conforms to the characteristics that 
SEM is considered to be stable in different populations 
and different studies. There are two reasons: one is that 
it takes into account the statistical characteristics of the 
obtained scores, namely its importance, sample change 
or measurement accuracy, and is not seriously affected by 
sample size or variation [33]; second, it uses the reliability 
score of the questionnaire to determine its measurement 
error, and the calculation results show that the test‐retest 
reliability in various domains of the scale is high and has 
high reliability, which minimizes the fluctuation caused 
by measurement error by [34]. Consequently, the sug-
gested MCID of physical domain, psychological domain, 
social domain, general module, specific module and total 
score of QLICD-CG(V2.0) scale were 9.29, 13.59, 9.27, 
8.29, 13.49 and 7.86, respectively. This method is similar 
to a method for developing MCID for Crohn’s disease 

Table 7 MCID of each domain of the scale calculated by anchor-
based method and distribution-based method

Domain anchor‑based method 1.96SEM

Physical domain 11.11 9.29

Psychological domain 9.09 13.59

Social domain 9.38 9.27

General module 9.82 8.29

Specific module 13.64 13.49

Total score 10.90 7.86
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[35]. In another paper [36], the author used anchor-based 
method and distribution-based method to explore the 
MCID of breast cancer patients with one grade increase 
and at least one grade increase as two criteria. The dis-
tribution-based method used ES, SEM and RCI, and the 
results showed that the MCID values calculated by the 
two criteria of anchor-based method were similar. The 
results were 0.8ES, 1.96 SEM and 1.96 RCI, respectively.

In this study, SD method and ES method in the dis-
tribution-based methods are also compared using the 
anchor-based method as the standards. It is found that 
MCID calculated by 0.5ES method is similar to that cal-
culated by anchor-based method, and thus MCID calcu-
lated by 0.5ES is suggested for ES method.

This study has certain limitations. First, different statis-
tical indicators may produce different MCID. Secondly, 
the distribution-based method is limited by its ability. 
They can only define a minimum value below which the 
change in the score of a given measurement result may 
be due to measurement error, which does not provide 
information about clinical importance [21]. Moreover, 
the population characteristics and intervention measures 
of the subjects are different, and the MCID are differ-
ent. Therefore, the current results cannot be generalized 
to other clinical environments. A small sample size may 
also affect the accuracy of MCID. However, although this 
study meets the basic requirements of MCID estimation, 
a larger sample size study is necessary to verify the cur-
rent findings in the future.

In summary, we give different distribution meth-
ods and relevant MCID when we use the anchor-based 
method as the gold standard, and users can refer to the 
research purpose and sample characteristics to select 
one. Considering the stability, we recommend using 1.96 
SEM method (taking the moderate differences) as the 
MCID of QLICD-CG(V2.0) scale, that is, the MCID of 
physical domain, psychological domain, social domain, 
general module, specific module and total score of 
QLICD-CG(V2.0) scale were 9.29, 13.59, 9.27, 8.29, 13.49 
and 7.86, respectively.

Conclusion
At present, there are a variety of methods for the for-
mulation of MCID for the quality of life of patients 
with chronic gastritis and there is no universally recog-
nized and unified standard. Therefore, we used anchor-
based method as the gold standard and gave different 
distribution-based methods and MCID. It was found 
that 1.96SEM has a good effect on the minimal clinically 
important difference of the QLICD-CG(V2.0) scale, and 
it is recommended as the preferred method for the estab-
lishment of MCID.

Abbreviations
QLICD-CG(V2.0)  The quality of life instrument of chronic gastritis
MCID                        The minimal clinically important difference
SD                        Standard deviation method
ES                        Effect size method
SRM                        Standardized response mean method
SEM                        Standard error of measurement method
RCI                        Reliable change index method
SF-36                        The medical outcomes study 36-item short-form

Acknowledgements
In carrying out this research item, we have received substantial assistance 
from Ying Chen of Kunming Medical University, Lei Yu from Huadu District 
People’s Hospital Affiliated to Southern Medical University , Pingguang Lei 
from People’s Hospital of Songgang and Xiaoyuan Sun from Guangdong 
Medical University. We sincerely acknowledge all the support.

Authors’ contributions
WCH and WXY designed the study. YL, LGP, SXY performed the data collection. 
WCH,WXY, CY performed data analyses, and all authors contributed to inter-
preting the data. WCH,WXY and CY wrote the first draft, which was critically 
revised by all others. All authors have read and approved the final manuscript.

Funding
The paper is supported by the National Natural Science Foundation of China 
(72164024, 71373058), The funding bodies provided funds to support project 
development. The grant recipient (Chonghua Wan) designed the study, 
performed the data collection and data analyses, and extensively revised the 
manuscript.

Availability of data and materials
The data (two formats: SPSS and Excel) can be available by request from Prof. 
Chonghua Wan (Email: wanchh.hotmail.com).

Declarations

Ethics approval and consent to participate
The study protocol and the informed consent form were approved by the 
IRB (institutional review board) of affiliated hospital of Guangdong Medical 
University (PJ2013037). The respondents were voluntary and provided written 
“ informed consent” for participation. All methods were carried out in accord-
ance with relevant guidelines and regulations.

Consent to publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1 School of Humanities and Management, Research Center for Quality of Life 
and Applied Psychology, Key Laboratory for Quality of Life and Psychologi-
cal Assessment and Intervention, Guangdong Medical University, Dong-
guan 523808, China. 2 School of Public Health, Kunming Medical University, 
Kunming 650500, China. 3 Huadu District People’s Hospital Affiliated to South-
ern Medical University, Guangzhou 510800, China. 4 People’s Hospital of Song-
gang, Baoan, Shenzhen 518105, Guangdong, China. 

Received: 9 June 2022   Accepted: 20 April 2023

References
 1. Sipponen P, Maaroos HI. Chronic gastritis. Scand J Gastroenterol. 

2015;50(6):657–67.
 2. Zhang H, Wang F, Jiang D. Quality of life and its influencing factors in 

patients with chronic gastritis. Chin Health Eng. 2022;21(01):101–3.
 3. WHO. The development of the WHO quality of life assessment intrument. 

Geneva: WHO; 1993. p. 1.



Page 9 of 9Wu et al. BMC Gastroenterology          (2023) 23:149  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 4. Bungay KM, Bayer JG. Principals of Pharmacoeconomics:health related 
quality of life, an overview[M]. Cincinnati: Harvey Whitney Books Com-
pany; 1996. p. 129–47.

 5. Balestroni G, Bertolotti G. L’EuroQol-5D (EQ-5D): uno strumento per la 
misura della qualità della vita [EuroQol-5D (EQ-5D): an instrument for 
measuring quality of life]. Monaldi Arch Chest Dis. 2012;78(3):155–9.

 6. Urnes J, Johannessen T, Farup PG, Lydersen S, Petersen H. Digestive symp-
toms and their psychosocial impact: validation of a questionnaire. Scand 
J Gastroenterol. 2006;41(9):1019–27.

 7. Skodje GI, Sarna VK, Minelle IH, et al. Fructan, rather than gluten, induces 
symptoms in patients with self-reported non-celiac gluten sensitivity. 
Gastroenterology. 2018;154(3):529-539.e2.

 8. Kanchibhotla D, Sharma P, Subramanian S. Improvement in Gastrointesti-
nal Quality of Life Index (GIQLI) following meditation: An open-trial pilot 
study in India. J Ayurveda Integr Med. 2021;12(1):107–11.

 9. Jones MP, Sato YA, Talley NJ. The Nepean Dyspepsia Index is a valid instru-
ment for measuring quality-of-life in functional dyspepsia. Eur J Gastroen-
terol Hepatol. 2019;31(3):329–33.

 10. Quan P, Yu L, Yang Z, Lei P, Wan C, Chen Y. Development and validation of 
quality of life instruments for chronic diseases-Chronic gastritis version 2 
(QLICD-CG V2.0). PLoS One. 2018;13(11):e0206280.

 11. Hung M, Baumhauer JF, Licari FW, Voss MW, Bounsanga J, Saltzman CL. 
PROMIS and FAAM Minimal Clinically Important Differences in Foot and 
Ankle Orthopedics. Foot Ankle Int. 2019;40(1):65–73.

 12. Jaeschke R, Singer J, Guyatt GH. Measurement of health status Ascer-
taining the minimal clinically important difference. Control Clin Trials. 
1989;10(4):407–15.

 13. Hung M, Saltzman CL, Kendall R, Bounsanga J, Voss MW, Lawrence B, 
Spiker R, Brodke D. What Are the MCIDs for PROMIS, NDI, and ODI Instru-
ments Among Patients With Spinal Conditions? Clin Orthop Relat Res. 
2018;476(10):2027–36.

 14. Wyrwich KW, Bullinger M, Aaronson N, Hays RD, Patrick DL, Symonds 
T. Clinical Significance Consensus Meeting Group Estimating clini-
cally significant differences in quality of life outcomes. Qual Life Res. 
2005;14(2):285–95.

 15. Jayadevappa R, Cook R, Chhatre S. Minimal important difference to infer 
changes in health-related quality of life-a systematic review. J Clin Epide-
miol. 2017;89:188–98.

 16. Revicki D, Hays RD, Cella D, Sloan J. Recommended methods for deter-
mining responsiveness and minimally important differences for patient-
reported outcomes. J Clin Epidemiol. 2008;61(2):102–9.

 17. Wan C, Chen Y, Gao L, Zhang Q, Li W, Quan P. Development and validation 
of the chronic gastritis scale under the system of Quality of Life Instru-
ments for Chronic Diseases QLICD-CG Based on Classical Test Theory and 
Generalizability Theory. J Clin Gastroenterol. 2022;56(2):e137–44.

 18. Ćwirlej-Sozańska A, Bejer A, Wiśniowska-Szurlej A, Wilmowska-
Pietruszyńska A, de Sire A, Spalek R, Sozański B. Psychometric Properties 
of the Polish Version of the 36-Item WHODAS 2.0 in Patients with Low 
Back Pain. Int J Environ Res Public Health. 2020;17(19):7284.

 19. Wu J, Hu L, Zhang G, Liang Q, Meng Q, Wan C. Development and 
validation of the nasopharyngeal cancer scale among the system of 
quality of life instruments for cancer patients (QLICP-NA V2.0): com-
bined classical test theory and generalizability theory. Qual Life Res. 
2016;25(8):2087–100.

 20. Bae E, Choi SE, Lee H, Shin G, Kang D. Validity of EQ-5D utility index and 
minimal clinically important difference estimation among patients with 
chronic obstructive pulmonary disease. BMC Pulm Med. 2020;20(1):73.

 21. Brod M, Beck JF, Højbjerre L, Bushnell DM, Adalsteinsson JE, Wilkinson L, 
Rasmussen MH. Assessing the impact of Growth Hormone Deficiency 
(GHD) in Adults: interpreting change of the Treatment-Related Impact 
Measure-Adult Growth Hormone Deficiency (TRIM-AGHD). Pharmaco-
econ Open. 2019;3(1):71–80.

 22. Andrews JS, Desai U, Kirson NY, Zichlin ML, Ball DE, Matthews BR. Disease 
severity and minimal clinically important differences in clinical outcome 
assessments for Alzheimer’s disease clinical trials. Alzheimers Dement (N 
Y). 2019;5:354–63.

 23. Shim J, Hamilton DF. Comparative responsiveness of the PROMIS-10 
Global Health and EQ-5D questionnaires in patients undergoing total 
knee arthroplasty. Bone Joint J. 2019;101B(7):832–7.

 24. Draak THP, de Greef BTA, Faber CG, Merkies ISJ, PeriNomS study group. 
The minimum clinically important difference: which direction to take. Eur 
J Neurol. 2019;26(6):850–5.

 25. Malec JF, Kean J, Monahan PO. The minimal clinically important difference 
for the mayo-portland adaptability inventory. J Head Trauma Rehabil. 
2017;32(4):E47–54.

 26. Mattos JL, Schlosser RJ, Mace JC, Smith TL, Soler ZM. Establishing the 
minimal clinically important difference for the Questionnaire of Olfactory 
Disorders. Int Forum Allergy Rhinol. 2018;8(9):1041–6.

 27. Rai SK, Yazdany J, Fortin PR, Aviña-Zubieta JA. Approaches for estimating 
minimal clinically important differences in systemic lupus erythematosus. 
Arthritis Res Ther. 2015;17(1):143.

 28. Brigden A, Parslow RM, Gaunt D, Collin SM, Jones A, Crawley E. Defining 
the minimally clinically important difference of the SF-36 physical func-
tion subscale for paediatric CFS/ME: triangulation using three different 
methods. Health Qual Life Outcomes. 2018;16(1):202.

 29. Su F, Allahabadi S, Bongbong DN, Feeley BT, Lansdown DA. Minimal 
clinically important difference, substantial clinical benefit, and patient 
acceptable symptom state of outcome measures relating to shoulder 
pathology and surgery: a systematic review. Curr Rev Musculoskelet Med. 
2021;14(1):27–46.

 30. Mouelhi Y, Jouve E, Castelli C, Gentile S. How is the minimal clinically 
important difference established in health-related quality of life instru-
ments? Review of anchors and methods. Health Qual Life Outcomes. 
2020;18(1):136.

 31. Vishwanathan K, Alizadehkhaiyat O, Kemp GJ, Frostick SP. Minimal clini-
cally important difference of Liverpool Elbow Score in elbow arthroplasty. 
JSES Open Access. 2017;1(3):144–8.

 32. Voortman M, Beekman E, Drent M, Hoitsma E, De Vries J. Determination 
of the smallest detectable change (SDC) and the minimal important 
difference (MID) for the Small Fiber Neuropathy Screening List (SFNSL) in 
sarcoidosis. Sarcoidosis Vasc Diffuse Lung Dis. 2018;35(4):333–41.

 33. Guzik A, Drużbicki M, Wolan-Nieroda A, Turolla A, Kiper P. Estimating mini-
mal clinically important differences for knee range of motion after stroke. 
J Clin Med. 2020;9(10):3305.

 34. Chowdhury NI, Mace JC, Bodner TE, Alt JA, Deconde AS, Levy JM, Smith 
TL. Investigating the minimal clinically important difference for SNOT-22 
symptom domains in surgically managed chronic rhinosinusitis. Int 
Forum Allergy Rhinol. 2017;7(12):1149–55.

 35. Coteur G, Feagan B, Keininger DL, Kosinski M. Evaluation of the meaning-
fulness of health-related quality of life improvements as assessed by the 
SF-36 and the EQ-5D VAS in patients with active Crohn’s disease. Aliment 
Pharmacol Ther. 2009;29(9):1032–41.

 36. Li F, Liu Y, Wan C, et al. Establishing minimal clinically important differ-
ences for the Quality of Life Instrument in Patients With Breast Cancer 
QLICP-BR (V2.0) Based on Anchor-Based and Distribution-Based Methods. 
Front Oncol. 2022;12:753729.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Establishing minimal clinically important differences for the Quality of Life Instrument of Chronic Gastritis QLICD-CG(V2.0) based on distribution-based methods
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Introduction
	Methods
	Settings and participants
	Investigation tools
	Survey methods
	Scoring methods
	MCID calculation methods
	Gold standard by anchor-based method
	Distribution-based methods
	Quality control

	Results
	Socio-demographic characteristics of the sample
	MCID calculated by anchor-based method
	MCID calculated by distribution-based methods
	Comparisoins of recommened MCID by anchor-based and distribution-based methods

	Discussions
	Conclusion
	Acknowledgements
	References


