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Abstract

Background: Globally, metabolic dysfunction—associated steatotic liver disease (MASLD) is a common lifestyle-related
disease. Lifestyle interventions focusing on healthy eating habits, physical exercise, and reducing body weight in case of
obesity are the primary recommended therapies to reverse or improve MASLD. However, patients often experience difficulties
in complying with the required lifestyle changes for several reasons, including a lack of knowledge. Health care professionals
express limited time during consultations as one of the barriers to discussing lifestyle behavior change. A potential solution to
eliminate these barriers and improve the provision of information to patients with MASLD is the use of eHealth.

Objective: This study aimed to explore the information needs and deficits of patients with MASLD regarding a variety of
disease-related topics and their preferences regarding a future eHealth intervention.

Methods: In a cross-sectional survey study, patients with MASLD were recruited via 2 Dutch patient organizations. The
questionnaire included questions on sociodemographics, information provision and needs, and preferences regarding an
eHealth intervention. Data were reported using descriptive statistics. Pearson chi-square tests and logistic regression analysis
were used to identify differences in outcomes between subgroups.

Results: The questionnaire was filled out by 449 respondents (women: 363/449, 81%; age: mean 56, SD 11 y). Fewer than
20% of them indicated that they had received sufficient information on a broad range of disease-related topics. Approximately
72% (325/449) to 90% (405/449) of respondents indicated that they would like to receive additional information. Respondents
who did not know their disease stage reported a significantly higher need for information on general topics, compared
to respondents who reported their disease stage (P values ranging from <.01 to .03). Respondents with (self-reported)
metabolic dysfunction—associated steatohepatitis were more interested in contact with fellow patients than respondents with
an early or unknown stage of disease (P=.002). Regarding a future eHealth intervention, respondents were most interested in
receiving MASLD-related information, practical examples, and references to relevant websites or apps. Respondents were least
interested in contact, collaboration, or competition with other app users.

Conclusions: The vast majority of respondents reported a high rate of information deficits on a broad range of MASLD-rela-
ted topics and expressed a strong need for additional information. Insights into information needs and preferences regarding
eHealth can be used to develop an eHealth intervention for patients with MASLD.
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Introduction

Background

Globally, metabolic dysfunction—associated steatotic liver
disease (MASLD) is a common lifestyle-related disease.
MASLD encompasses a spectrum of diseases, ranging from
simple steatosis (accumulation of fat in the liver cells)
to metabolic dysfunction—associated steatohepatitis (MASH;
liver inflammation) and liver cirrhosis (scarring of the liver
as a result of long-standing inflammation). This latter stage
of disease increases the risk of hepatocellular carcinoma
(HCC) and liver failure and is associated with increased
rates of liver transplantation and liver-related mortality [1,2].
Furthermore, MASLD is associated with increased rates of
cardiovascular disease [3,4]. The current global prevalence of
MASLD is estimated to be 32% [5], and it is expected to
rise because of the ongoing obesity epidemic and the rise of
people with type 2 diabetes mellitus [6]. Moreover, MASLD
is expected to emerge as the main cause of end-stage liver
disease in the coming decades [5,7]. Lifestyle interventions
focusing on healthy eating habits (Mediterranean or low-carb
diet), physical exercise, and reducing body weight in case
of obesity are the primary recommended therapies to reverse
or improve MASLD. However, previous studies showed that
changing lifestyles and complying with the required lifestyle
changes are difficult for several reasons, including difficulties
with incorporating lifestyle changes, motivation, and a lack of
social support [8,9].

From the patients’ perspective, previous studies showed
that many patients with MASLD experienced an information
deficit [10-12]. However, an overview of topics on which
patients would like to receive more information is lacking.
Moreover, it is unclear if the information needs are asso-
ciated with patient characteristics, such as MASLD stage,
time since diagnosis, education level, age, and gender. This
poor provision of MASLD-related information can result
in reduced knowledge about disease- and treatment-related
topics [8,10,12] and, therefore, less concern and awareness
of the serious adverse outcomes related to MASLD [8] and
difficulties with disease acceptance due to misconceptions
[13]. Health care professionals play an important role in
the provision of information. A previous qualitative study
showed that limited time during consultations is one of
the barriers to discussing lifestyle behavior change [12].
In addition, a lack of expertise regarding MASLD among
health care professionals, particularly in primary care [10,
12], could hinder adequate information provision. Providing
patients with correct information can increase their self-effi-
cacy [13]. A higher self-efficacy and better illness percep-
tion were key determinants of successful lifestyle changes in
patients with MASLD [14]. One of the potential solutions to
eliminate these barriers and improve information provision
to patients with MASLD is the use of eHealth. eHealth
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offers the opportunity to disseminate information to a broad
public, with minimal effort from health care professionals.
Previous studies have shown that eHealth can lead to a
better quality of care, quality of life, and clinical outcomes,
as it increases self-care and contributes to better communica-
tion between patients and health care providers [15-17]. A
recent systematic review and meta-analysis of MASLD-rela-
ted studies reported a significant effect of eHealth interven-
tions on the decrease of BMI and liver enzymes [18]. These
eHealth interventions were delivered via different channels
(eg, telephone, mobile app, and web-based platform) and
consisted of a variety of components, such as information,
goal setting, counseling, reminders, and feedback.

In general, tailoring eHealth interventions to the needs and
wishes of the target population is recommended. Possible
ways to improve effectiveness and adherence to eHealth
include integrating persuasive system design (PSD) principles
[19], such as tailoring and competition, and behavior change
techniques (BCTs) [20], such as goal setting and just-in-time
coaching [21,22]. These techniques and design features may
also be supportive for patients with MASLD. However,
insights into the preferences of patients with MASLD or
specific subgroups regarding persuasive eHealth features and
BCTs are lacking.

Objectives

This study aimed to explore information needs and deficits in
a large patient population with MASLD regarding a variety
of disease-related topics. Furthermore, associations between
information needs and patient characteristics were examined,
as well as eHealth preferences. These insights are essential
for improving MASLD-related information provision and
empowering patients to adopt positive lifestyle changes.

Methods

Study Design

A cross-sectional online survey was shared via social media
of the Dutch Digestive Foundation and the Dutch Liver
Patients Association. The Dutch Digestive Foundation and
Dutch Liver Patients Association are nationwide patient
organizations for patients with gastrointestinal and liver-rela-
ted diseases as well as their relatives. The organizations strive
to optimize the quality of care and quality of life for these
patient groups.

Respondents and Procedures

Patients were invited to participate in the online survey if they
were diagnosed with MASLD and were aged =18 years. No
exclusion criteria were applicable. The online questionnaire
was open for response from June 1, 2021, to September 12,
2021.
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The STROBE (Strengthening the Reporting of Observa-
tional Studies in Epidemiology) checklist for cross-sectional
studies was used for writing this paper (Checklist 1).

Ethical Considerations

The study protocol was approved by the institutional review
board of Medisch Spectrum Twente (K21-16). All respond-
ents were informed about the scope and aim of the study
via an online patient information letter. They provided online
informed consent before enrollment in the study. Respondents
did not receive any compensation for taking part in the study.
No directly identifiable patient data were collected, and all
data were securely stored on a server at Saxion University of
Applied Sciences.

Questionnaire

Sociodemographic and Health-Related
Variables

Sociodemographic characteristics that were assessed included
age, gender (woman, man, and nonbinary), educational level
(primary, lower secondary, upper secondary, bachelor’s,
master’s, and other), type of mobile devices used (smart-
phone, computer, tablet, and wearables), and daily use of the
internet (yes or no).

Regarding health-related variables, we asked when and by
whom MASLD was diagnosed (gastroenterologist, general
practitioner, nurse practitioner, and other) and the (self-repor-
ted) stage of the disease (simple steatosis, MASH with-
out fibrosis or cirrhosis, MASH with fibrosis or cirrhosis,
MASLD and HCC, unknown: has not been told, unknown: it
has not been examined, and cannot remember but it has been
told).

Education levels were merged into 3 subgroups—basic
(primary and lower secondary), intermediate (upper secon-
dary), and advanced (bachelor’s and master’s)—based on the
International Standard Classification of Education [23], to
reduce the number of subgroups.

Information Provision and Needs

Before the survey, 6 interviews were performed with patients
with MASLD about their illness perceptions and barriers
and motivators for lifestyle change. Relevant topics from
these interviews were incorporated in the survey. The survey
included questions about information provision and needs.
First, the respondents were asked to give their opinion
about the quantity of received information on a variety of
MASLD-related topics (what is MASLD, causes, conse-
quences, treatment, self-management, how to improve the
eating and exercise pattern, contact with other patients with
MASLD, support by health care professionals, and recom-
mended websites and apps). Response options were no
information, little information, and sufficient information.
Second, respondents were asked if they would have liked to
receive more information on these topics (yes or no). Third,
they were asked by whom the MASLD-related information
was provided (gastroenterologist or hepatologist, general
practitioner, nurse practitioner, dietician, physiotherapist, and
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other) and what sources they used when looking for more
information. Finally, we identified patients’ experiences with
information provision and their suggestions for improvement
of information provision using an open-ended question.

Preferences Regarding an eHealth Intervention
for Patients With MASLD

Preferences of patients with MASLD regarding a future
eHealth intervention were explored using a selection of 15
potential features (as shown in the Preferences Regarding
an eHealth Intervention for Patients With MASLD section
in Results) derived from the PSD principles [19] and BCTs
(derived from the Theoretical Domains Framework) [20]. The
selection of features is based on the target group and the aim
of a future eHealth intervention (improving disease-related
knowledge and supporting lifestyle change). The follow-
ing features were incorporated: self-monitoring, rewards,
reminders, competition, social learning, cooperation, social
support, praise, goal setting, information about the disease,
feedback on behavior, reduction, tunneling, suggestions,
and instructions. The formulation of these principles and
techniques was simplified in the questionnaire to ensure
understanding by respondents. For each item, respondents
were asked to what extent it appealed to them (appeals a lot,
appeals a little, and does not appeal). Furthermore, sugges-
tions for the development of a future eHealth intervention
were asked using an open-ended question.

Statistical Analysis

For the questions on the quantity of information received
and eHealth preferences, answering options were coded as
0O=no information or does not appeal, 1=little information or
appeals a little, and 2=sufficient information or appeals a lot;
and a mean score was calculated per item. The missing data
were avoided by configuring all questionnaire items as forced
responses.

Descriptive statistics were reported as means with SDs or
medians with IQRs for continuous variables, and numbers
with percentages for categorical data. Pearson chi-square tests
were used to examine whether there were differences in
information needs and preferences regarding eHealth features
between subgroups based on gender, education, and MASLD
stage. Logistic regression analysis was used to examine the
association between information needs and the continuous
variables age and time since diagnosis. Significance levels
were set at a=.05 for all tests.

Quantitative data were analyzed using SPSS Statistics
(version 26.0; IBM Corp). Data from open-ended ques-
tions were coded and categorized in Atlas.ti (version 23.0;
Scientific Software Development GmbH) by 2 researchers
(SOV and MEMDO).

Results

Characteristics of Study Respondents

In total, 1242 respondents started the questionnaire. A total of
469 respondents completed at least 34% of the questionnaire,
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including the questions on sociodemographics, health-related
topics, and information provision and needs. The questions
about eHealth features were filled out by 366 respondents;
others dropped out due to the questionnaire’s length. In
total, 20 respondents were excluded based on their question-
naire comments (eg, aged <18 y or not having an offi-
cial diagnosis). Hence, results on information provision and
eHealth features were described for 449 and 348 respond-
ents, respectively. The sociodemographic and health-related
characteristics of these groups did not differ substantially.

The majority of respondents were women (363/449, 81%),
with a mean age of 56 (SD 11; range 25-83) years, as reported

Table 1. Sociodemographic and health-related characteristics (N=449).

Oude Veldhuis et al

in Table 1. Most respondents (193/449, 43%) had completed
education at an intermediate level. Almost all respondents
(326/348, 94%) used (mobile) devices and the internet on a
daily basis. Simple steatosis (206/449, 46%) was the most
common self-reported stage of MASLD among respond-
ents. Interestingly, more than one-third of the respondents
(161/449, 36%) stated that they did not know their stage of
disease. The time since diagnosis of MASLD ranged from 2
to 46 years, with a median of 5 (IQR 5) years. More than
half of the respondents (271/449, 60%) mentioned that the
gastroenterologist diagnosed MASLD.

Characteristics Value
Age (years), mean (SD) 56 (11)
Gender, n (%)
Woman 363 (81)
Man 85(19)
Nonbinary L)
Education
Basic 124 (28)
Intermediate 193 (43)
Advanced 129 (29)
Other (not specified) 3(1)
Use of devices?, n (%)
Smartphone 329 (95)
Computer 287 (83)
Tablet 216 (62)
Wearables (eg, smartwatch) 83 (24)
Daily use of internet?, n (%) 326 (94)
Self-reported stage of MASLDP, n (%)
Simple steatosis 206 (46)
MASH€ without fibrosis or cirrhosis 29 (7)
MASH with fibrosis or cirrhosis 46 (10)
MASLD and hepatocellular carcinoma 204
Unknown: has not been told 88 (20)
Unknown: has not been examined 62 (14)
Cannot remember, but it has been told 11(2)
Other 5(1)
Time since diagnosis of MASLD (years), median (IQR) 5(5)
Diagnostician, n (%)
Gastroenterologist 271 (60)
General practitioner 96 (21)
Nurse practitioner 18 (4)
Other 64 (14)

2Variables “use of devices” and “daily use of internet”; n=348.
PMASLD: metabolic dysfunction—associated steatotic liver disease.
“MASH: metabolic dysfunction—-associated steatohepatitis.

Information Provision and Needs

Most respondents indicated that they had received no or
only little information on a variety of MASLD-related
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topics (Table 2). The topics with the highest percentages
of sufficient information were “causes of MASLD”
“consequences of MASLD,” but these percentages were

and
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still only 18% (81/449 and 82/449, respectively). The
lowest percentages of sufficient information were reported
for “recommended websites or apps“ and “contact with
other patients with MASLD” (23/449, 5% and 12/449, 3%,
respectively). For almost all disease-related and health care—

Oude Veldhuis et al

related topics, 72% (325/449) to 90% (405/449) of respond-
ents indicated a need to receive additional information. Only
37% (165/449) of respondents expressed a need for more
information on the topic “opportunities to get in contact with
other patients with MASLD.”

Table 2. Amount of information received and information needs regarding different metabolic dysfunction—associated steatotic liver disease

(MASLD)-related topics (N=449).

Need for more

No information Little information Sufficient information Score (0-2), information, n
Topics (score=0), n (%) (score=1),n (%) (score=2),n (%) mean (%)
Treatment of MASLD 225 (50.1) 171 (38.1) 53(11.8) 0.6 405 (90.2)
Self-management 211 (47.0) 173 (38.5) 65 (14.5) 0.7 403 (89.8)
Causes of MASLD 178 (39.6) 190 (42.3) 81 (18.0) 0.8 394 (87.8)
Consequences of MASLD 213 (47.4) 154 (34.3) 82 (18.3) 0.7 392 (87.3)
What is MASLD 168 (37.4) 202 (45.0) 79 (17.6) 0.8 382 (85.1)
How to improve diet 217 (48.3) 158 (35.2) 74 (16.5) 0.7 377 (84.0)
Recommended websites or 343 (76.4) 83 (18.5) 23 (5.1) 03 336 (74.8)
apps
How to improve exercise 224 (49.9) 154 (34.3) 71 (15.8) 0.7 333 (74.2)
pattern
Support by health care 303 (67.5) 109 (24.3) 37(8.2) 04 325(72.4)
professionals
Contact with other patients 376 (83.7) 61 (13.6) 12 2.7) 0.2 165 (36.7)

with MASLD

Providers of Information Regarding
MASLD

Almost 47% (210/449) of the respondents mentioned that
they had received information about their disease from the
gastroenterologist or hepatologist. Others stated that they had
been informed by the general practitioner (123/449, 27%),
nurse practitioner (45/449, 10%), dietician (44/449, 10%),
physiotherapist (5/449, 1%), or other (42/449, 9%). Approxi-
mately 20% (95/449) of the respondents indicated that they
had not received information about MASLD from a health
care provider.

Searching for Additional Information
About MASLD

In addition to the information provided by health care
professionals, 78% (349/449) of the respondents mentioned
that they had searched for additional information about
MASLD via different channels. The internet was the most
used source to search for information (302/449, 67%). In
total, 35% (156/449) of the respondents searched on disease-
specific websites (eg, the website of the patient organization).
Some other channels were used by only a few respondents:
information from acquaintances (13/449, 3%), fellow patients
(77449, 2%), dieticians (5/449, 1%), books (3/449, 1%),
other physicians or medical specialists (3/449, 1%), patient
organizations (2/449, <1%), and scientific papers (1/449,
<1%).
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Associations Between Information Needs
and Patient Characteristics

Regarding self-reported stage of disease, significant
differences were found between the 3 subgroups on 6 of
the 10 topics on information needs (Table 3). Patients
with MASH (with or without fibrosis, cirrhosis, or HCC)
expressed a significantly higher need for more information
on the topic “Contact with other patients with MASLD”
and a significantly lower need to receive information on
the topic “How to improve diet,” compared to respondents
with an early stage (simple steatosis) or unknown stage of
disease. Respondents who did not know their stage of disease
reported a significantly higher need for more information
on the topic “What is MASLD,” compared to respondents
who did report their stage of disease (Table 3). They also
reported a significantly higher need for more information
on the topics “self-management,” “causes of MASLD,” and
“consequences of MASLD,” compared to respondents with
MASH (with or without fibrosis, cirrhosis, or HCC). When
looking at gender, women expressed, overall, a somewhat
higher need for information compared to men (Table 3). Their
information needs were significantly higher on the topics
“What is MASLD,” “Treatment of MASLD,” “Consequences
of MASLD,” and “How to improve diet.” Information needs
of respondents did not differ significantly by education level,
age, or time since diagnosis.
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Table 3. Differences in information needs by (self-reported) metabolic dysfunction—associated steatotic liver disease (MASLD) stage and gender.

Need for more
information (yes)

MASLD stage (n=444%)

Simple steatosis

MASHEC with or
without fibrosis,
cirrhosis, or

Gender (n=448%)

Stage unknown by

Hccd (n=77),n respondent (n=161), Woman Man (n=85),n

(n=206),n (%) (%) n (%) P value (n=363),n (%) (%) P value
Treatment of MASLD 187 (90.8) 66 (85.7) 147 (91.3) 36 333 (91.7) 72 (84.7) 048
Self-management 186 (90.3) 63 (81.8) 150 (93.2)° 02 331 (91.2) 72 (84.7) 07
Causes of MASLD 182 (88.3) 61(79.2) 147 (91.3)° 03 323 (89.0) 70 (82.4) 09
Consequences of 180 (87.4) 61 (79.2) 147 (91.3)¢ 03 324 (89.3) 67 (78.8) 01
MASLD
What is MASLD 171 (83.0) 58 (75.3) 148 (91.9)f 002 320 (88.2) 61 (71.8) <.001
How to improve diet 176 (85.4) 56 (72.7)2 141 (87.6) 01 314 (86.5) 63 (74.1) 01
Recommended 153 (74.3) 61(79.2) 119 (73.9) .64 275 (75.8) 60 (70.6) 32
websites or
apps
Support by health care 152 (73.8) 52 (67.5) 118 (73.3) .56 262 (72.2) 62 (72.9) .89
professional
How to improve 149 (72.3) 54 (70.1) 127 (78.9) 24 276 (76.0) 57 (67.1) 09
exercise pattern
Contact with other 68 (33.0) 42 (54.5)8 54 (33.5) 002 132 (36.4) 33 (38.8) 67

patients with MASLD

4Subgroup with MASLD stage “other” (n=5) was excluded from this analysis.

bNonbinary (n=1) was excluded from this analysis.
®MASH: metabolic dysfunction—associated steatohepatitis.
dHCC: hepatocellular carcinoma.

CSignificantly different from subgroup “MASH (with or without fibrosis, cirrhosis, or HCC)”; P<.05).
fSignificamtly different from subgroups “simple steatosis”” and “MASH (with or without fibrosis, cirrhosis, or HCC)”; P<.01).
gSignificantly different from subgroups “simple steatosis” and “stage unknown by respondent” (P<.01).

Suggestions for Improving Information
Provision

Respondents were asked, via an open-ended question, what
could be improved in the provision of MASLD-related
information. This open question was answered by 221
respondents. Several respondents (22/221, 10%) mentioned
that information provision in total should be improved.
Furthermore, many respondents (56/221, 25%) answered that
they would have liked the information provided to be clearer
or more in-depth. Other respondents made this more specific
by mentioning that the information could be improved
regarding the causes (18/221, 8%), prevention (6/221, 3%),
consequences (14/221, 6%), prognosis (4/221, 2%), lifestyle
advice and self-management (41/221, 19%), the relation with
other diseases and medication (7/221, 3%), and possibili-
ties of support by other health care providers (4/221, 2%).
Some respondents (5/221, 2%) explicitly suggested improv-
ing the availability of reliable and relevant information about
MASLD:

A clear leaflet or website with information on what
can possibly be done about it [MASLD]. I was told by
the doctor’s assistant that a slightly fatty liver is not
a serious illness and that a large proportion of people
have it without knowing it. I received no advice on what
I could possibly do about it.

https://formative jmir.org/2025/1/e78536

In addition, respondents (37/221, 17%) mentioned that
health care professionals could be more proactive in
providing information about MASLD, rather than merely
communicating the diagnosis. A few respondents (9/221,
4%) indicated that they felt that health care professionals
themselves were not well informed about MASLD in general
and how it should be managed. Other respondents (16/221,
7%) mentioned that they felt the risks of MASLD were
trivialized, for example, by saying that nothing needs to be
done about it:

That gastroenterologists should receive more informa-
tion to inform patients.

Others (2/221, 1%) reported that health care professio-
nals made them feel guilty that they were diagnosed with
MASLD, which they experienced as unpleasant. Furthermore,
some respondents (5/221, 2%) would have appreciated more
medical tests and follow-up:

Don’t make it feel like it’s your own fault.

More frequent monitoring when improvement is in
progress. This motivates to continue on the path taken.

A number of respondents (8/221, 4%) indicated that
they believed that there should be more nationwide
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awareness regarding MASLD. Some respondents (23/221,
10%) expressed specific preferences for the format of
information provision, such as a brochure, website, app,
information sessions, or a special improvement program for
MASLD (comparable to those for cardiac rehabilitation).
Only a few respondents (7/221, 3%) indicated that informa-
tion provision did not need to be improved.

Preferences Regarding an eHealth
Intervention for Patients With MASLD

Regarding a future eHealth intervention, most respondents
(329/348, 95%) mentioned that they were interested in
receiving information about MASLD, as well as practical
examples and references to relevant websites or apps (both
323/348,93%) (Table 4). Respondents were least interested in
eHealth interventions that include contact with other patients
with MASLD (168/348, 48%), collaboration with other
app users (164/348, 47%), or competition (93/348, 27%).
Subgroup analysis regarding the eHealth features showed

Table 4. Preferences regarding a future eHealth intervention (n=348).

Oude Veldhuis et al

that patients with MASH (with or without fibrosis, cirrho-
sis, or HCC) preferred the options ‘“competition between
app users” (P=.004), “learning from experiences of others”
(P=.002), and “possibility to contact other patients with
MASLD” (P<.001) significantly more often than patients
with an early (simple steatosis) or unknown stage of MASLD.
No other significant associations were found between the
eHealth preferences and the stage of disease. In the open-
ended question, 23% (51/221) of the respondents elaborated
on this topic with additional suggestions for a future eHealth
intervention. These suggestions included push messages, free
availability of the app, ease of use, and interoperability
with other (eHealth) devices. Furthermore, patients indica-
ted that eHealth interventions can help them recognize their
(unhealthy) lifestyle patterns and highlighted the value of
regular reminders for making lifestyle changes. However, the
intervention should also take into account that patients have
multimorbidity. Finally, some respondents preferred personal
contact with professionals.

Items for an eHealth intervention

Does not appeal (score=0),n  Appeals a little (score=1), n Appeals a lot (score=2), n Score (0-
(based on PSD? principles and BCst) (%) (%) (%) 2), mean
Receiving information about MASLD® 19 (5.5) 108 (31.0) 221 (63.5) 1.6
Practical examples (eg, recipes) 25(7.2) 122 (35.1) 201 (57.8) 1.5
References to relevant websites or apps 25 (7.2) 156 (44.8) 167 (48.0) 14
Goal setting 56 (16.1) 149 (42.8) 143 (41.1) 1.3
Self-monitoring 79 (22.7) 123 (35.3) 146 (42.0) 1.2
Feedback on progress 74 (21.3) 143 (41.1) 131 (37.6) 1.2
Testing knowledge (eg, quiz) 76 (21.8) 155 (44.5) 117 (33.6) 1.1
Possibility to contact health care 64 (18.4) 180 (51.7) 104 (29.9) 1.1
professionals
Compliments in case of progress 100 (28.7) 116 (33.3) 132 (37.9) 1.1
Reminders 106 (30.5) 128 (36.8) 114 (32.8) 1.0
Learning from experiences of others 98 (28.2) 179 (51.4) 71 (204) 09
Getting rewards for progress 138 (39.7) 118 (33.9) 92 (26 4) 09
Possibility to contact other patients 180 (51.7) 112 (32.2) 56 (16.1) 0.6
with MASLD
Collaboration with app users 184 (52.9) 108 (31.0) 56 (16.1) 0.6
Competition between app users 255(73.3) 63 (18.1) 30 (8.6) 04

4PSD: persuasive system design.
PBCT: behavior change technique.
‘MASLD: metabolic dysfunction—associated steatotic liver disease.

Discussion

Principal Findings

MASLD is a lifestyle-related disease, and lifestyle improve-
ments are the mainstay in therapy as well as the prevention of
disease progression. However, previous studies have shown
that limited knowledge about MASLD and the recommended
lifestyle changes can hinder effective lifestyle improvements.
[8,12]. Our study showed that less than 20% of patients with
MASLD indicated that they received sufficient information
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about a broad range of disease-related topics. In addition,
more than one-third of our study respondents (161/449)
indicated that they do not know their stage of disease.
Respondents who did not know the severity of their disease
stage reported a significantly higher need for information on
general MASLD-related topics, compared to respondents who
reported their stage of disease. Respondents who reported to
have MASH (with and without fibrosis, cirrhosis, or HCC)
expressed a significantly higher need for information on the
topic “Contact with other patients with MASLD.” According
to respondents, information provision can be improved by
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more detailed information (eg, causes, prevention, conse-
quences, and prognosis) and the availability of reliable and
relevant information about MASLD. In addition, respond-
ents mentioned that health care professionals could be more
proactive in providing information about MASLD, rather than
simply communicating the diagnosis. There were also some
specific wishes mentioned by respondents regarding the form
of information provision, such as a brochure, website, or
app. Almost 80% (349/449) of respondents sought additional
information about their disease, with the internet being
the most frequently used source. Despite their additional
search for disease-related information, 72% (325/449) to 90%
(405/449) of respondents reported that they would like to
receive additional information on almost all disease-related
topics, including MASLD in general, self-management, and
treatment of MASLD. This may indicate that it is difficult for
patients to find the specific disease-related information they
requested or that they do not know where to find the right
information. Both topics were addressed by several respond-
ents in our survey.

Regarding an eHealth intervention, respondents were most
interested in receiving MASLD-related information, practical
examples, and references to relevant websites or apps.
Respondents were least interested in contact, collaboration,
or competition with other app users. However, in line with
the results on information needs, patients with MASH (with
or without fibrosis, cirrhosis, or HCC) were significantly
more interested in features related to contact with other
patients with MASLD than patients with an early or an
unknown stage of MASLD. This may be explained by the
experience of more disease symptoms, concerns, and a higher
burden on daily life. Hence, these patients might have a
greater need for recognition, emotional support, and sharing
experiences with fellow patients, compared to patients with
simple steatosis who, generally, experience fewer physical
and mental complaints [24]. Our findings are consistent with
the study of Valery et al [25], which showed that patients with
a good to moderate impaired hepatic function (Child-Pugh A
and B) had higher information needs compared to patients
with advanced hepatic dysfunction (Child-Pugh C). More-
over, patients with a Child-Pugh C score had higher practical
and physical needs, as well as psychosocial issues [25]. These
findings suggest that it is important for health care professio-
nals to be aware of potential differences in information needs
between patients, as tailored patient education is important for
prolonged lifestyle changes [8].

Previous studies, mostly qualitative [10-12,26], have
identified several reasons for the lack of information among
patients with MASLD. These reasons included time limita-
tions during consultations [12], as well as low motivation of
health care professionals to invest their time during con-
sultation in educating patients with MASLD because they
experienced that patients often did not follow their advice
(ie, not worthwhile to invest time in lifestyle support) [12].
Health care professionals also reported that they lacked
adequate knowledge to inform patients [10,27]. The latter
was also supported by our study, in which a few respondents
mentioned that they felt that their health care professional
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lacked the disease-specific knowledge to educate them about
MASLD and the required lifestyle changes.

Given the difficulties of changing lifestyle among patients
with MASLD, a first step toward better lifestyle support
is improving information provision in patients. The devel-
opment and implementation of an eHealth intervention for
patients with MASLD is one of the solutions. An eHealth
intervention can save time during consultations and comple-
ment the motivation and knowledge level of health care
professionals. This study gave a first impression of prefer-
ences of patients with MASLD regarding a future eHealth
intervention, based on a selection of PSD principles and
BCTs. To our knowledge, no previous studies were conduc-
ted on the preferences of patients with MASLD regarding
eHealth. However, a previous qualitative study of people with
obesity [21] showed that this comparable study population
had similar preferences regarding PSD principles and BCTs,
such as the need for reliable information and suggestions
about healthy eating. In addition to eHealth interventions,
future studies should also focus on the role and education
of health care professionals regarding MASLD to enhance
information provision for patients.

Although improved knowledge about MASLD and related
lifestyle changes is expected to greatly contribute to lifestyle
change in patients with MASLD, a future eHealth interven-
tion should not be limited to the provision of information,
practical examples, and references to other relevant websites
or apps. To achieve and maintain sustainable lifestyle change,
behavior change models show that it is also important to
strengthen internal motivation and pay attention to patients’
physical and social environment [28,29]. For example, these
factors may be addressed by incorporating options for setting
personal goals, enabling self-monitoring, and making the
eHealth app accessible to patients’ relatives to enhance social
support.

As the study was conducted during the COVID-19
pandemic, it is plausible that patients with MASLD are
now more familiar with digital health than they were at the
time of data collection. The field of digital care is evolving
rapidly, and large language models have been widespread
and adopted in recent years [30,31]. However, preferences of
patients with MASLD regarding the eHealth features are not
expected to have changed substantially, as they were mainly
related to obtaining reliable information about MASLD. As
not all individuals possess the digital competencies required
to retrieve reliable information using large language models,
it is likely that the need for a tailored eHealth intervention
for patients with MASLD, including reliable information,
remains high.

Strengths and Limitations

The strengths of the study include the large sample size of
patients with MASLD (with different severity levels) and an
overview of the information needs of Dutch patients with
MASLD, which was not studied before. In addition, the
study provides relevant insights into eHealth preferences,
which is relevant for future eHealth interventions to make
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it suitable for its target population. Limitations of the study
include the self-reported status of the MASLD stages. Hence,
the results of the subgroup analysis regarding the disease
stage should be interpreted with some caution. Moreover,
our study showed that information needs were significantly
higher among women compared to men. This was also found
in a previous study among patients recovering from an acute
ischemic coronary event [32]. Given the overrepresentation
of women in our study (which was also found in previous
online surveys) [33], the information needs in this study
might be somewhat higher compared to those in the patient
population, in which the prevalence of MASLD is higher
among men than women [34]. Although the exact reasons
behind these skewed distributions remain unclear [33], one
possible explanation for the overrepresentation of women in
this study is that the recruitment took place via the social
media of 2 patient organizations. Women generally engage in
online health information—seeking behavior more frequently
than men and are also more likely to use health forums
[35,36]. In contrast, the results emphasize the necessity to
tailor information provision to the needs of each individual
patient. In addition, further research is necessary to identify
the preferences of patients with MASLD regarding PSD
principles and BCTs, as these entities were briefly addressed.
Therefore, these results can be best seen as an indication,
instead of a complete overview of preferences for developing
a future eHealth intervention.

Oude Veldhuis et al

Conclusions

In conclusion, our study supports that inadequate patient
education limits the daily practice of MASLD care. The
vast majority of respondents (approximately 80%) perceived
no or limited education about their disease and disease-rela-
ted entities, including self-management. Although almost all
respondents undertook additional searches for information,
the majority of respondents would like to receive more
information about a broad array of MASLD-related topics.
Patient education is of utmost importance in the daily practice
of MASLD care, as the causes as well as treatment of the
disease are lifestyle related. This study contributes to a better
understanding of how patients with MASLD experience the
current information provision and emphasizes the importance
of improving information provision for a broad range of
topics. In addition, it supports a necessity to develop eHealth
interventions for patients with MASLD and their health care
professionals, as eHealth can be used to provide reliable
information and reduce the impact of disparities in MASLD-
related knowledge between health care professionals. The
initial insights from patients with MASLD regarding their
eHealth preferences, as provided by this study, may serve
as a valuable starting point for developing such an eHealth
intervention.
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