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Abstract
Background  With the implementation of the 11th edition of the International Classification of Diseases (ICD-11) and the 
publication of the metabolic dysfunction-associated fatty liver disease (MAFLD) nomenclature in 2020, it is important to 
establish consensus for the coding of MAFLD in ICD-11. This will inform subsequent revisions of ICD-11.
Methods  Using the Qualtrics XM and WJX platforms, questionnaires were sent online to MAFLD-ICD-11 coding collabo-
rators, authors of papers, and relevant association members.
Results  A total of 890 international experts in various fields from 61 countries responded to the survey. We also achieved 
full coverage of provincial-level administrative regions in China. 77.1% of respondents agreed that MAFLD should be rep-
resented in ICD-11 by updating NAFLD, with no significant regional differences (77.3% in Asia and 76.6% in non-Asia, 
p = 0.819). Over 80% of respondents agreed or somewhat agreed with the need to assign specific codes for progressive stages 
of MAFLD (i.e. steatohepatitis) (92.2%), MAFLD combined with comorbidities (84.1%), or MAFLD subtypes (i.e., lean, 
overweight/obese, and diabetic) (86.1%).
Conclusions  This global survey by a collaborative panel of clinical, coding, health management and policy experts, indicates 
agreement that MAFLD should be coded in ICD-11. The data serves as a foundation for corresponding adjustments in the 
ICD-11 revision.
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Introduction

It has been more than 40 years (1979) since Dr. Klatskin 
and colleagues first used the term “non-alcoholic fatty liver 
disease (NAFLD)” to describe a specific type of fatty liver 
[1]. However, with a more in-depth understanding of the 
pathogenesis of this disease and its increasing prevalence 
worldwide, there was an urgent need to change the dis-
ease definition from one of “exclusion” to an “affirmative” 
standard. In 2020, a panel of international experts from 22 
countries pioneered the concept of metabolic dysfunction-
associated fatty liver disease (MAFLD) as a replacement 
and more apt terminology [2] that has subsequently been 
widely endorsed and adopted by a wide range of stakehold-
ers. MAFLD describes the presence of fatty liver based on 
liver histology, imaging methods, or blood-based biomarkers 
in people who meet at least one of the following three meta-
bolic conditions: overweight/obesity (using ethnic-specific 
cutoffs), type 2 diabetes mellitus, or evidence of metabolic 
dysregulation with at least two metabolic risk factors [2].

The International Classification of Diseases (ICD) is 
the most widely used disease classification system, which 
provides critical information on the extent, cause and 
consequences of human disease and death. Clinical terms 
encoded using ICD are the primary basis for health records 
and statistics on diseases in health care and for causes of 
death. The ICD data supports payment systems, service 
planning, quality and safety management, as well as health 
services research. Diagnostic guidelines linked to ICD 
codes also standardize data collection and enable large-
scale clinical research. The ICD system originated in the 
nineteenth century with the release of ICD-1 in Paris and 
was taken over by the World Health Organization (WHO) 
in 1946 [3]. The latest version, ICD-11 [4–6] (https://​icd.​
who.​int/​brows​e11/l-​m/​en), was adopted by the 72nd World 
Health Assembly in 2019 and came into force in 2022.

With the upcoming full implementation of ICD-11 world-
wide, reaching a timely consensus on the appropriateness 
of MAFLD coding in ICD-11 or its revisions is necessary. 
Therefore, to gain a more comprehensive view, and com-
missioned by the Asia Pacific Association for the Study of 
the Liver (APASL) and its Metabolic fAtty lIver DiseasE 
coNortium (APASL-MAIDEN), we conducted the largest 
expert survey involving ICD-11 coding and MAFLD to date.

Methods

Between December 20, 2023, and January 31, 2024, a sur-
vey covering the appropriateness of MAFLD coding in 
ICD-11 was sent online to worldwide stakeholders in the 

field. A total of 1071 responses were collected from 61 
countries (Fig. 1).

Study design

The survey started by asking whether the participants had 
been exposed to or were aware of ICD coding. If the answer 
was “No”, the questionnaire was automatically terminated. 
The survey was split into four parts: (1) basic information on 
participants, including full name, email address, affiliation 
(for publication purposes), country of residence, sex, and 
age; (2) academic/clinical background, including the field in 
which they worked or are currently working, years of work 
and number of publications in the field of fatty liver disease, 
and professional association background; (3) core questions 
comprising participants’ choices and attitudes about how to 
encode MAFLD in ICD-11; and (4) participants’ attitudes 
towards the role of ICD-11. To ensure participants did not 
feel pressured to give information, some questions through-
out the survey included an answer option reading “prefer 
not to say” or a text box to provide feedback if required. The 
questionnaire was designed and finalized by senior clinical 
and coding experts.

Due to geographical network limitations, the English 
version of the questionnaire was designed on the Qualtrics 
XM platform, and the Chinese version was developed on 
the WXJ platform and had the same content. Participants 
were identified in one of three ways: (1) by email addresses 
of authors (mainly corresponding authors) from papers pub-
lished in PubMed on MAFLD since 2020 from across the 
globe; (2) members of relevant professional associations, 
such as APASL-MAIDEN, Chinese Portal Hypertension 
Alliance (CHESS), and the National Center for Quality Con-
trol of Medical Records in China, etc.; and (3) from a list 
of coding-related personnel collected by the Collaborating 
Center for the WHO Family of International Classifications 
in Beijing.

Statistical analysis

Only response entry data were statistically analyzed, and 
no interpolation was performed on missing data. Group 
comparisons were made primarily based on the region of 
respondents, and data are presented mainly as proportions. 
For single-choice questions, the chi-square test was used to 
compare the overall composition between different groups. 
For multiple-choice questions, the chi-square test was used 
to compare the composition between different groups for 
each option. Statistical analyses were conducted using 
IBM SPSS statistics (version 26.0) and software R (version 
4.2.3). All reported probability values were 2-tailed, and a 
p-value < 0.05 was considered statistically significant.

https://icd.who.int/browse11/l-m/en
https://icd.who.int/browse11/l-m/en
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Results

Characteristics of respondents

One thousand and seventy-one respondents from 61 coun-
tries responded to the questionnaire between December 2, 
2023, and January 31, 2024; a total of 890 responses were 
included in the final analysis after data culling (Fig. 1). 
Asia (25 countries, 41.0%) and Europe (24 countries, 
39.3%) were the continents with the most participants. The 
countries with the highest proportion of respondents were 
China (486, 54.6%), Italy (41, 4.6%), USA (28, 3.15%), 
Australia (27, 3.03%), Brazil (21, 2.36%), UK (20, 2.25%), 
India (19, 2.13%), and Mexico (18, 2.02%), accounting for 
71.2% of the total number of respondents. The number 
of respondents for each of the 61 countries is presented 
in Table S1. The Chinese region had the most responses 
and included all provincial-level administrative regions 
(Fig. S1).

Of the respondents, 66.1% were male, and this propor-
tion was greater among non-Asian populations (72.1%, 
p = 0.005) (Table 1). The age distribution showed that the 
highest number was in the 41–45 years group. In terms 
of academic/clinical background, the largest number of 
respondents were clinicians/medical staff (89.3%); others 
involved included personnel from healthcare administra-
tion, policy, or education, most of whom were engaged in 
clinical (61.1%) or non-clinical (24.8%) research. As shown 
in Tables 1 and S2, there was no significant difference in the 
number of years working in fatty liver disease care/research 
by respondents according to region, with the greatest num-
ber in the range of 9–19 years (39.3% Asia vs. 39.0% non-
Asia; 39.6% China vs. 38.5% non-China in Asia; 41.3% 
America vs. 38.0% non-America in non-Asia; all p > 0.05 
for differences). 65.2% of the population were members of 
pan-national (region) associations in various disciplines, 
such as American Association for the Study of Liver Dis-
eases (AASLD), Asociación Española para el Estudio del 

Fig. 1   Flow chart for the survey
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Hígado (AEEH), Italian association of study liver disease 
(AISF), APASL, European Association for the Study of the 
Live (EASL), and Indian National Association for study of 
liver (INASL) (Fig. 2).

Table 1   Socio-demographic 
characteristics and academic/
clinical backgrounds by region 
of respondents

p values are based on chi-square or Fisher’s exact probability tests
a Due to the small number of people in this subgroup, only data are shown and not included in the chi-
square analysis
b Sum may exceed the sample size due to multiple-choice questions
c Mainly International Classification of Diseases coders
d Percentages for “no response” are based on the total number of participants; all other percentages are cal-
culated after excluding non-responsive n, unless otherwise noted
e Associations should be at the level of pan-national (regional) or national, not state, or provincial associa-
tions
f Mainly includes the fields of metabolism and bariatrics, cardiovascular, nutrition, and medical records 
management

Asia, n (%) Non-Asia, n (%) p-values Total, n (%)

n 621 269 890
Sex 0.005
 Male 394 (63.4%) 194 (72.1%) 588 (66.1%)
 Female 226 (36.4%) 71 (26.4%) 297 (33.4%)
 Prefer not to saya 1 (0.2%) 4 (1.5%) 5 (0.6%)

Age group  < 0.001
 18–35 years 95 (15.3%) 28 (10.4%) 123 (13.8%)
 36–40 years 89 (10.7%) 7 (9.3%) 125 (14.0%)
 41–45 years 135 (21.7%) 57 (21.2%) 192 (21.6%)
 46–50 years 115 (18.5%) 47 (17.5%) 162 (18.2%)
 51–55 years 86 (13.8%) 23 (8.6%) 109 (12.2%)
 56–60 years 63 (10.1%) 33 (12.3%) 96 (10.8%)
 61–85 years 38 (6.1%) 45 (16.7%) 83 (9.3%)

Field(s) of employmentb

 Clinician/medical doctor 563 (90.7%) 232 (86.2%) 0.050 795 (89.3%)
 Healthcare administration 113 (18.2%) 20 (7.4%)  < 0.001 133 (14.9%)
 Clinical research 366 (58.9%) 178 (66.2%) 0.042 544 (61.1%)
 Non-clinical research 150 (24.2%) 71 (26.4%) 0.478 221 (24.8%)
 Policy 16 (2.6%) 14 (5.2%) 0.046 30 (3.4%)
 Education 146 (23.5%) 115 (42.8%)  < 0.001 261 (29.3%)
 Otherc 19 (3.1%) 4 (1.5%) 0.175 23 (2.6%)

Number of years worked in the field of fatty liver disease 0.091
 < 9 226 (38.0%) 83 (31.1%) 309 (35.8%)
 10–19 234 (39.3%) 104 (39.0%) 338 (39.2%)
 20–29 102 (17.1%) 62 (23.2%) 164 (19.0%)
 > 30 33 (5.5%) 18 (6.7%) 51 (5.9%)
 No responsed 26 (4.2%) 2 (0.7%) 28 (3.1%)

Membership(s) of relevant association(s) in the following fields at the level of pan-national (regional) or 
nationalb,e

 Hepatology 210 (33.8%) 111 (41.3%) 0.034 321 (36.1%)
 Gastroenterology (not includ-

ing Hepatology)
90 (14.5%) 81 (30.1%)  < 0.001 171 (19.2%)

 Endocrinology 70 (11.3%) 35 (13.0%) 0.460 105 (11.8%)
 Otherf 96 (15.5%) 76 (28.3%)  < 0.001 172 (19.3%)
 No membership 253 (40.7%) 57 (21.2%)  < 0.001 310 (34.8%)
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ICD‑11 codes for fatty liver disease

Before answering ICD-related questions, we asked par-
ticipants to read the records of liver diseases in ICD-11 
(published by WHO), especially DB90-DB9Z (https://​icd.​
who.​int/​brows​e11/l-​m/​en). For participants’ (experts in 
the relevant field) choices of the best code in ICD-11, the 
question-wording was: In the latest version of ICD-11, the 
ICD-11 code for NAFLD is DB92, do you think the best 
code in ICD-11 for MAFLD is to replace NAFLD directly, 
or to leave MAFLD as a synonym for NAFLD, or to add 
it using additional codes such as extension codes? The 
options provided were “Replace NAFLD directly”, “Exist 
as a synonym”, “Add an extension code”, “Not qualified 
to respond”, and a feedback box. Although the first two 
options are not the same, both resulted in using the code 
DB92, so the two options were combined in the subtotal 
when analyzing the comparison.

There were no significant differences in the choice 
of MAFLD in ICD-11 among geographically diverse 
respondents (42.7%, 34.6%, 22.7% vs. 47.9%, 28.7%, 
23.4%, p = 0.212) (Table 2). Overall, the first two options 
(subtotal) accounted for 77.1%, and the proportions among 
various regions were all above 73% (77.3% in Asia and 
76.6% in non-Asia; 78.5% in China and 73.3% in non-
China; 73.2% in America and 77.9% in non-America) 

(Table 2, Fig. 3a, and Fig. S2A). By comparison, male 
respondents were more likely to choose to replace NAFLD 
with MAFLD directly or to exist as a synonym (80.3% vs. 
71.1%, p = 0.002). Notably, there were no differences in 
the choice of coding across academic/clinical contexts, 
either in terms of employment, number of years worked in 
the field of fatty liver disease, or association background 
(Table S3).

More than 80% of respondents agreed or somewhat 
agreed with the need to assign codes in terms of the pro-
gressive stages of MAFLD (i.e. steatohepatitis) (92.2%), 
MAFLD combined with comorbidities (84.1%), or MAFLD 
subtypes (i.e., overweight/obese-MAFLD, lean-MAFLD, 
diabetic-MAFLD) (86.1%) (Fig. 3 and Fig. S2). Further-
more, when it came to which aspects of the phenotype 
needed to be represented by an additional code, the highest 
numbers opted for cardiovascular disease (92.4%), chronic 
kidney disease (77.4%), and atherosclerosis (68.4%) (Fig. 3d 
and Fig. S2D). Figure S3 shows the percentage of experts on 
each continent for each of the questions.

At the end of the questionnaire, all respondents answered 
questions about their attitudes toward the role of ICD cod-
ing and whether the survey improved their understanding of 
ICD-11 coding. 98.6% of respondents agreed (or somewhat 
agreed) with the positive role of ICD in the medical field 
and for clinical research, especially in Asia (99.4% in Asia 
vs. 97.0% in non-Asia, p = 0.009); 98% agreed (or somewhat 

Fig. 2   Global response to the survey. The bar chart shows the respondent counts for the top 27 countries with the highest number of responses

https://icd.who.int/browse11/l-m/en
https://icd.who.int/browse11/l-m/en
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agreed) that the survey helped improve their knowledge of 
ICD-11 (98.9% in Asia vs. 95.9% in non-Asia, p = 0.004) 
(Table 3).

Discussion

This study, targeting fatty liver disease coding in ICD-11 
involves the largest number of countries and expert par-
ticipants to date. To achieve a consensus, geographic loca-
tions were used to compare the experts’ choices for coding 
MAFLD in ICD-11. We found no significant geographic dif-
ferences in the selections, that is, there was relative agree-
ment that MAFLD can be represented in ICD-11 by updat-
ing the existing NAFLD codes. As a disease classification 
system used worldwide, this result is crucial for subsequent 
updating of ICD-11 by WHO.

Numerous studies and clinical cases have shown that 
MAFLD causes long-term health, social and economic bur-
dens [7–10] especially in the context of the high prevalence 
rates of MAFLD worldwide. It is worth noting that these 
consequences will continue to grow if there is no effective 
policy response [11]. The recently coined nomenclature 
for MAFLD in 2020 is based on decades of research and 
an in-depth understanding of the pathogenesis of this liver 
disease [2, 12] and the need to have a disease term that is 
both affirmative and informative for patients [1, 13]. After 
the new terminology was proposed, more than 1,000 stake-
holders, including Hepatologists, Internists, Diabetologists, 
Endocrinologists, Pediatricians, Primary care providers, 
Nephrologists, Cardiologists, Pathologists, Patient advo-
cates, Nurses, Nutritionists, and Pharmacologists have sup-
ported the use of the term [14]. It has also been recognized 

by many regional associations, including Latin America 
[15], the Middle East, and North Africa [16, 17], and has 
resulted in consensus documents or high-level articles 
related to MAFLD [18–22].

As stated on the WHO website, ICD-11 provides strong 
support for payment systems, service planning, adminis-
tration of quality and safety, health care services research, 
standardization of data collection, and large-scale research 
[6, 23]. The present study entailed a global questionnaire 
survey on ICD-11 to support the specific coding of MAFLD 
in the latest version of the code book. Stakeholders included 
various clinical stakeholders, as well as coders and members 

Table 2   Experts’ choices of the best code for MAFLD in ICD-11

a Subtotal, the sum of responses to choose option “Replace NAFLD directly” and to choose option “Exist as a synonym”
b Percentages for “Not qualified to respond” are based on the total number of participants; all other percentages are calculated after excluding n 
of not qualified to respond and are not included in the chi-square analysis unless otherwise noted
c p value is based on comparing the differences in the distribution of the three options across regions
d p value is based on comparing differences in the distribution of the two options (subtotal vs. adding an extension code) across regions

Question Asia, n (%) Non-Asia, n (%) Total, n (%)

In the latest version of ICD-11, the ICD-11 code for NAFLD is DB92, do you think the best code in ICD-11 for MAFLD is to replace NAFLD 
directly, or to leave MAFLD as a synonym for NAFLD, or to add it using additional codes such as extension codes?

 Replace NAFLD directly (DB92 for MAFLD, and NAFLD will may no longer exist in ICD-11) 260 (42.7%) 125 (47.9%) 385 (44.3%)
 Exist as a synonym (keep the term NAFLD, and MAFLD is a synonym, DB92 for both) 211 (34.6%) 75 (28.7%) 286 (32.9%)
 Subtotala 471 (77.3%) 200 (76.6%) 671 (77.1%)
 Adding an extension code (add other code for MAFLD, but not DB92, which is still used for 

NAFLD)
138 (22.7%) 61 (23.4%) 199 (22.9%)

 Not qualified to respondb 12 (1.9%) 8 (3.0%) 20 (2.2%)
 p-valuec 0.212
 p-valued 0.819

Fig. 3   Expert responses to five items regarding the use of ICD-11 
for fatty liver disease. a Question-wording: “In the latest version of 
ICD-11, the ICD-11 code for NAFLD is DB92, do you think the 
best code in ICD-11 for MAFLD is to replace NAFLD directly or to 
leave MAFLD as a synonym for NAFLD, or to add it using additional 
codes such as extension codes?”. b Question-wording: “Do you con-
sider that there should be a code for MAFLD without steatohepatitis, 
a code for MAFLD with steatohepatitis (both are the different patho-
logical stages in the progression of MAFLD)?”. c Question-wording: 
“In the latest version of ICD-11, there are additional codes for clinical 
manifestations of the digestive system in DB92, do you consider that 
it would be useful to assign additional codes for MAFLD combined 
with comorbidities (e.g., MAFLD-CKD), to more fully characterize 
the clinical phenotype?”. d Those who choose to agree/somewhat 
agree with question C could answer this next question. Question-
wording: “What aspects of the phenotype do you recommend should 
be added to the additional coding? (Terminology: Post-coordination) 
(select all that apply)”. e Question-wording: “As stated in the diag-
nostic criteria for MAFLD, do you think it would be useful to assign 
additional codes for MAFLD subtypes (e.g., overweight/obese-
MAFLD, lean-MAFLD, diabetic-MAFLD), as they have a different 
baseline clinical phenotype in cross-sectional studies, different dis-
ease trajectory and different outcomes.”

◂
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of the Collaboration Center for the WHO Family of Interna-
tional Classifications.

The questionnaire survey was sent online to as many 
experts as possible, including authors from PubMed online 
searches and lists of relevant associations. Finally, this is the 
only expert survey questionnaire on MAFLD concerning 
ICD-11 coding. Due to limitations of the geographical net-
works, the questionnaire was designed using two platforms 
(the Qualtrics XM platform and the WXJ platform) with 
identical content. All provincial-level administrative regions 
in China were covered. At a national level, responses were 
received from 61 countries, covering all major continents. 
The results show that the responding authors covered all 
geographic locations, both sexes, a spectrum of ages and 
they were from different academic/clinical backgrounds, 
with expertise in fatty liver disease, and/or had memberships 
in high-level associations (Tables 1 and S2).

This survey focused on the differences in views or atti-
tudes across global regions. We further compared opinions 
or attitudes between China and non-China regions in Asia 
and America and non-America in non-Asia. Encouragingly, 
on the core issue, there were no significant geographical 
differences, with more than 77% of experts, both in Asia 
and non-Asia regions, taking a favorable view of the use of 
MAFLD in ICD-11 as a replacement for NAFLD (either as 
a direct replacement or exist as a synonym). Furthermore, 
even among experts in different fields or with different sen-
iority, there was no significant difference in views on this 
issue. These relatively consistent results are essential for the 
ICD, a global disease classification system.

An item that cannot be ignored in the questionnaire pro-
cess is the mention of metabolic dysfunction-associated 

steatotic liver disease (MASLD), a term proposed by 
AASLD and other scientific liver societies in 2023 [24]. 
3% of respondents (n = 24) mentioned MASLD, especially 
from the West. It needs to be clear that the purpose of our 
study is not to compare MAFLD and MASLD definitions to 
determine which terminology is more appropriate. In medi-
cal cognition of diseases, academic disputes are expected 
as long as they are not mixed with political issues and are 
not boycotted for their own sake [25–27]. The only thing 
we would like to emphasize is that it is necessary to listen 
to the voice of the Asia–Pacific region [28], mainly due to 
its people representing about 60% of the world’s population. 
The prevalence and total disease burden of MAFLD is high-
est in the Asia Pacific and will continue to further increase 
with rising economic prosperity [29–31]. Again, this study 
investigated the optimal coding of MAFLD in ICD-11 but 
does not seek to devalue other initiatives.

The main limitation of this study is the short duration 
of the survey. This does not rule out the possibility that 
some experts might have been unable to respond promptly 
for various reasons. Encouragingly, the vast majority (over 
96%) of respondents expressed positive attitudes about the 
survey itself and specifically, regarding respondents’ atti-
tudes towards the role of ICD coding and whether the survey 
improved their understanding of ICD-11 coding. In addition, 
although this is the largest expert survey on MAFLD and 
ICD to date, involving all major regions and covering all 
provincial administrative areas in China, it did not include 
participants from all countries. Hence, the way forward 
requires the generation of more evidence to inform further 
efforts.

Table 3   Attitudes of experts toward the role of ICD-11

p values are based on comparing differences in the distribution of the two options (agree or somewhat agree vs. disagree or somewhat disagree) 
across regions

Question(s) Total Asia Non-Asia p-values

Agree + Some-
what agree

Disagree + Some-
what disagree

Agree + Some-
what agree

Disagree + Some-
what disagree

Agree + Some-
what agree

Disagree + Some-
what disagree

Do you agree 
standard-
ized coding 
systems in ICD 
contribute to 
better commu-
nication in the 
medical field 
and for clinical 
research?

98.6% 
(85.3% + 13.3%)

1.4% 
(0.8% + 0.6%)

99.4% 
(89.7% + 9.7%)

0.6% (0.6% + 0) 97.0% 
(75.1% + 21.9%)

3.0% 
(1.1% + 1.9%)

0.009

Do you agree 
the survey has 
improved your 
knowledge of 
ICD-11 coding?

98.0% 
(82.1% + 15.9%)

2.0% 
(0.4% + 1.6%)

98.9% 
(87.8% + 11.1%)

1.1% 
(0.2% + 1.0%)

95.9% 
(69.0% + 26.9%)

4.1% 
(1.1% + 3.0%)

0.004
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In conclusion, this large global expert survey shows that 
there are no significant regional differences in the appropri-
ateness and selection of MAFLD coding in ICD-11. This 
survey could therefore serve as a basis for corresponding 
adjustments in future revisions of ICD-11.

Supplementary Information  The online version contains supplemen-
tary material available at https://​doi.​org/​10.​1007/​s12072-​024-​10702-5.
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