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Abstract

Background & Aims: Though lifestyle interventions can reverse disease progression in
people with non-alcoholic fatty liver disease/non-alcoholic steatohepatitis (NAFLD/
NASH), unawareness about disease severity might compromise behavioural changes.
Data from this first international cross-sectional survey of individuals with NAFLD/
NASH were used to identify correlates of both unawareness about fibrosis stage and
its association with adherence to lifestyle adjustments.

Methods: Adults with NAFLD/NASH registered on the platform Carenity were invited
to participate in an online 20-min, six-section survey in Canada, France, Germany,
Italy, Spain and the United Kingdom to describe their experience with NAFLD/NASH
and its care (N = 1411). Weighted binary and multinomial logistic regressions were
performed to estimate the effect of explanatory variables on unawareness of fibrosis
stage and poor adherence to lifestyle changes respectively.

Results: In the study group, 15.5% had obesity and 59.2% did not know their fibrosis
stage. After multiple adjustments, individuals with a body mass index (BMI) =35 were
over twice as likely to not know their fibrosis stage. People with a BMI >30 had a three-
fold higher risk of having poor adherence to lifestyle changes. Unawareness about fibro-
sis stage was also significantly associated with poor adherence to lifestyle adjustments.
Conclusions: As fibrosis stage is becoming the main predictor of NAFLD progres-
sion, improving patient-provider communication—especially for people with obesity—
about liver fibrosis stage, its associated risks and how to mitigate them, is needed.
Training for healthcare professionals and promoting patient educational programmes

to support behaviour changes should also be included in the liver health agenda.
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cross-sectional study, lifestyle interventions, liver disease, patient-provider relationship
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CARRIERI ET AL.

1 | INTRODUCTION

The rapid rise in the obesity epidemic worldwide, coupled with a
potential end to the hepatitis C virus epidemic, enabled by the
widespread use of direct-acting antiviral therapy, have shifted the
focus of public health and clinical liver disease actors towards non-
alcoholic fatty liver disease (NAFLD) prevention and care.! Insulin
resistance is key in NAFLD pathogenesis, and is very prevalent in
people with diabetes and/or obesity. Even modest weight gain (i.e.,
3-5 kg) is predictive of NAFLD development, irrespective of base-
line body mass index (BMI).?

NAFLD includes a spectrum of conditions ranging from steatosis
(i.e., elevated levels of fat in the liver) to non-alcoholic steatohepatitis
(NASH), which is an inflammatory and fibrotic stage of NAFLD that may
progress to severe liver complications like cirrhosis, hepatocellular car-
cinoma and end-stage liver disease.® Several drugs are currently under
clinical development to limit inflammation and progression to advanced
stages of liver fibrosis.* In parallel, there is increasing evidence that life-
style interventions (e.g., dietary changes and exercise) are an effective
first-line approach for NAFLD management and prevention of NASH.
For instance, consumption of specific polyphenol-rich products (e.g.,
coffee and green tea, particularly) can potentially slow the progression
of both NAFLD>® and fibrosis.””? Accordingly, lifestyle adjustments
should be implemented from the first evidence of steatosis.

Substantial weight loss has been demonstrated to reverse liver
disease in patients with steatosis and NASH.'° However, sustained
lifestyle changes and weight loss may be difficult-to-reach objec-
tives in this population.’! The intensive coaching needed to promote
adherence to weight stabilisation programmes10 may also be expen-
sive and unsustainable. On the contrary, healthy nutritional habits,
like following a Mediterranean diet, have been shown to be success-
ful in reducing liver fat content, even without weight loss.*?

The main risk in patients with NAFLD/NASH is fibrosis progres-
sion. Health risks associated with this progression are often un-
derestimated. Even in the nomenclature of the disease, the terms
‘fatty’ and ‘non-alcoholic’ are incorporated in the definition, under-
mining the fibrosis risk compared to the ‘fatty’ risk, which carries
over into the dialogue that healthcare providers have with patients.
Consequently, as a result of misinformation and miscommunication,
people with NAFLD/NASH may underestimate the graveness of the
disease—seeing it as just a weight loss issue—and remain unaware
of the importance of assessing and monitoring fibrosis stage.’®
Presently, it is unknown to what extent unawareness about fibro-
sis status may lead people with NAFLD/NASH to underestimate
disease severity and hinder efforts by professionals to encourage
these individuals to adhere to lifestyle adjustments. The latter could
be exacerbated in people with obesity, a population which is often

1415 and may be less exposed to

stigmatised in healthcare settings
comprehensive information about liver disease.

We conducted the first international survey of people with
NAFLD/NASH to identify correlates of a lack of knowledge about
fibrosis status and assess whether this unawareness was associated

with poor adherence to lifestyle changes.
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Lay Summary

Non-alcoholic fatty liver disease (NAFLD) is managed with
lifestyle interventions, but unawareness of liver disease se-
verity may compromise adherence to these. NAFLD/NASH
patients were surveyed to identify correlates of unaware-
ness about fibrosis stage and its association with adherence
to lifestyle changes with findings showing that those with a
BMI 235 were over twice as likely not to know their fibrosis
stage and that unawareness of fibrosis stage and moder-
ate or severe obesity were significantly correlated to poor
adherence to lifestyle interventions. As fibrosis stage is be-
coming the main predictor of NAFLD progression, improv-
ing patient-provider communication—especially for people
with obesity—about liver fibrosis stage, its associated risks
and how to mitigate them as well as promoting patient edu-
cational programmes to support behaviour changes, should

be included in the liver health agenda.

2 | METHODS
2.1 | Enrolment

Between 21 February and 16 September 2020, adults who were di-
agnosed with NAFLD/NASH by a physician registered on the online
patient community platform Carenity were invited to participate in
a survey in six countries: Canada, France, Germany, Italy, Spain and
the UK. The Carenity platform was designed to help people living
with chronic diseases better share their experience and find support
and information from other patients about how to self-manage their
disease(s) and improve their quality of life.

The International NASH Patient Survey aimed to: (i) contextual-
ise the unmet needs of all patients with NAFLD/NASH and (ii) un-
derstand the perception gap between patients and physicians about
what NAFLD/NASH is and how it can be detrimental for health. It
also aimed to estimate patients' knowledge of NAFLD/NASH and
advanced fibrosis and assess their experience of current and prior
interactions with healthcare professionals.

The study group included 1411 participants with NAFLD/NASH
who completed the 20-min online questionnaire detailing their

knowledge of and experience with this disease and related care.

2.2 | Datacollection

The online questionnaire consisted of six sections, each exploring
specific domains of the patients' experience with NAFLD/NASH
care and associated comorbidities (Table 1). Based on responses,
four scores were built as factors that affect the lack of knowledge
of fibrosis stage and poor adherence to lifestyle changes (Table 2).
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TABLE 1 Survey sections and descriptions

Section Description
1. Demographics

2. NASH diagnosis

Questions about gender, education level, ethnicity and place of residence

Questions around the NASH diagnosis process (e.g., healthcare provider responsible for diagnosing, tests

involved and information provided)

3. Putting communication around
NASH into context

Questions about interactions with and information received from healthcare providers, and the
availability and quality of information in general, regarding health conditions like NASH and others

(e.g., T2D, heart disease and obesity), and how this translates into treatment adherence (i.e., lifestyle

adjustments)

4. NASH experiences & ‘1Q’

Questions around living with NASH (e.g., feelings about the diagnosis; understanding of the condition, its

impact on health and its progression; types of health providers involved in its management and level of
care received; and information and support received around treatment [i.e., lifestyle changes])

5. NASH communication deep dive

Questions about the specifics of information received around NASH (e.g., terms used upon diagnosis

[i.e., liver fibrosis, cirrhosis and cancer] and level of understanding of these) and level of comfort in
disclosing information about NASH and other diagnoses (e.g., T2D, heart disease and obesity) to
others (i.e., family, friends and co-workers)

6. NASH’s impact on daily life

Questions around the impact of NASH on daily life (e.g., on health, mood, self-care, activities of daily

living, work, leisure and interactions with others [i.e., friends and family])

Notes: Prior to the main survey, participants answered screening questions (e.g., age, diagnosis/diagnoses received [e.g., T2D, high blood pressure,
hyperlipidaemia and NASH], level of knowledge about their health status in relation to these [e.g., haemoglobin A1C, blood pressure and cholesterol
levels, and liver function test results] and their interpretation of this information [i.e., how advanced they perceived their health condition to be

based on this information]).

Abbreviations: IQ, intelligence quotient; NASH, non-alcoholic steatohepatitis; T2D, type 2 diabetes.

TABLE 2 Descriptions of scores affecting study outcomes

Score  Description

1 Information received from the physician and other
healthcare staff (range 0-13). This score was the
sum of the answers to 13 dichotomous items (no =0
and yes = 1), each referring to a specific aspect of
liver disease (from blood test results to treatments
currently in development)

2 The number of healthcare staff managing their disease
(range 0-10). This score was the sum of the answers
to 10 proposed items, each representing care
received from a specific healthcare professional (e.g.,
cardiologist, diabetologist, dietician, etc.)

3 A disclosure score (range 0-5) expressing the level
of disease disclosure to close or extended family
members, friends, colleagues and work supervisors,
calculated as the sum total of five dichotomous items
(no=0andyes=1)

4 Level of knowledge about health complications regarding
NAFLD/NASH progression (range 0-7). This score was
the sum of the answers to 7 dichotomous items (no =0
and yes = 1) about consequences associated with the
disease (e.g., cancer, cirrhosis, fibrosis, liver failure, the
need for liver transplantation, liver damage or none)

Abbreviations: NAFLD, non-alcoholic fatty liver disease; NASH, non-
alcoholic steatohepatitis.

2.3 | Outcomes

Two outcomes were chosen: lack of knowledge of fibrosis stage and
poor adherence to lifestyle changes. With respect to the former, we
sought to characterise individuals who did not know their fibrosis

stage and verify whether people with obesity were more unaware
of their fibrosis stage than people without obesity, as we presumed
that patient-provider communication focuses more on weight loss
than fibrosis risk.

With respect to the latter, we wanted to verify to what extent
a lack of knowledge of fibrosis stage, but also having obesity, pre-
dicted poor adherence to lifestyle changes, while accounting for po-
tential confounders, including BMI.

Classification criteria for both outcomes are outlined in Table 3.

2.4 | Potential explanatory variables
241 | Knowledge of liver fibrosis

Among the main potential explanatory variables, we explored so-
ciodemographic variables, area and country of origin, obesity and
severe obesity (estimated via BMI), how advanced participants per-
ceived their liver disease to be, time since diagnosis, discussion of
biological results with their physician, a score about the informa-
tion received from their physician and other healthcare staff about
the disease, receiving information from their doctor about the dif-
ferent stages of fibrosis, the number of healthcare staff manag-
ing their disease and the level of liver disease disclosure to family
members.

Other variables explored were knowledge about their biolog-
ical markers (e.g., low-density lipoprotein level), comorbidities,
general understanding of fibrosis, type of healthcare profes-
sional diagnosing them with NAFLD/NASH, general knowledge
and understanding of NAFLD/NASH progression, time devoted
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TABLE 3 Study outcome classification criteria

Outcome Classification criteria

Lack of knowledge of

fibrosis stage three questions:

i 987
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An individual was classified as knowing their fibrosis stage if they answered ‘yes’ to at least one of the following

1. Do you recall your doctor ever using any of the following terms to describe your NAFLD/NASH: advanced
fibrosis, severe fibrosis and pre-cirrhotic stage?

2. When you were diagnosed with NAFLD/NASH, which of the following terms do you recall your doctor or other
healthcare professionals using to explain the condition (pre-cirrhotic, cirrhosis and liver fibrosis stage)?

3. Are you aware of your F-score? (an answer of FO/1 to F4 was taken as yes and no otherwise).

Respondents who answered ‘no’ to all three were classified as not knowing their fibrosis stage

Poor adherence to lifestyle  Individuals were categorised into the following three groups:
changes 1. ‘Adherence to lifestyle change’ when they answered ‘very successful’ or ‘quite successful’ to the question ‘how
successful would you say you have been in making the lifestyle changes that your doctor(s) has recommended for

NAFLD/NASH?’

2. ‘Poor adherence to lifestyle change’ when they answered ‘not too successful’ or ‘not at all successful’ to the same

question.

3. ‘Not concerned’, when they answered ‘my doctor did not recommend lifestyle changes’ or when they had no

response to this question.

Abbreviations: FO-F4, fibrosis score O-fibrosis score 4; F-score, fibrosis score; NAFLD, non-alcoholic fatty liver disease; NASH, non-alcoholic

steatohepatitis.

by the prescribing physician to provide them with information,
general understanding of what fibrosis stages are and current
health issues being treated other than NAFLD/NASH (Tables 4
and 5).

2.4.2 | Adherence to lifestyle changes

The main potential predictors for this outcome were knowledge of
liver fibrosis (first outcome [see above]), sociodemographic vari-
ables, area and country of origin, BMI and persons who provided
support for lifestyle changes. Other variables tested included the
level of general knowledge and understanding of NAFLD/NASH
progression and disclosure to others, whether information was re-
ceived about fibrosis from healthcare staff, perceptions and expe-
riences about NAFLD/NASH diagnosis, and number of health staff
currently managing their disease.

2.5 | Statistical methods

The dataset was weighted using the age-sex distribution of pa-
tients with NASH in the US'® which was used as a ‘standard
population’ to enable inter-country comparisons. Variables were
expressed as a weighted percentage with respect to the whole
study group.

Weighted binary and multinomial logistic regressions were per-
formed to estimate the effect of explanatory variables on both study
outcomes, respectively, in univariable and multivariable analyses.
Final multivariable models were built by including variables with
a liberal p < .2 in the univariable analysis and maintaining them if
they remained significantly associated with the outcome (p < .05),
even when the other correlates were entered. Odds ratios, p-values
and 95% confidence intervals were computed. Statistical analyses

were performed using Stata (version 16 for Windows) software
(StataCorp).

3 | RESULTS

The number of participants per country ranged from 218 (Italy) to
276 (UK). Men accounted for 54.1% of the total, 15.5% had obesity,
69.6% had comorbidities and, independently from their knowledge
of their liver fibrosis stage, 75.3% of NAFLD/NASH patients per-
ceived themselves as being in an early fibrosis stage. Sex-age dis-
tributions were similar across all countries. Of the total, 59.2% did
not know their fibrosis stage and 34.4% and 14.0% were either non-
adherent to lifestyle changes or reported that these did not concern
them respectively. Twenty-three percent reported feeling over-
whelmed when diagnosed with NAFLD/NASH. One-fifth (19.4%)
reported three or more comorbidities, while 31.1% reported that it
had been over a year since their last fibrosis assessment (Figure 1).

Most patients were diagnosed by a hepatologist (27.1%), gastro-
enterologist (25.6%) or a primary care physician (PCP)/general practi-
tioner (20.3%). A quarter (24.7%) had been diagnosed <1 year before
the study, 43.1% between 1 and 5 years before and 32.3% more than
5 years before. Just over half (54.7%) of patients had a fibrosis stage
assessment within the previous 12 months. More than half of the study
sample received support to make the necessary lifestyle changes from
family/friends, doctors and other healthcare professionals.

Specifically, among people with NAFLD/NASH who reported
comorbidities, 84.0% and 78.3% thought that they had early-stage
fibrosis, while 32.6% and 34.0% reported having little/no under-
standing about fibrosis or cirrhosis consequences. Furthermore,
56.9% of the whole study sample reported having little/no under-
standing of the signs indicative of deteriorating NAFLD/NASH.
Only 14.0% reported a good understanding about NAFLD/NASH
progression.
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TABLE 4 Independent factors associated with lack of knowledge of fibrosis score (weighted logistic regression, crude odds ratios [OR]
and adjusted odds ratios [AOR] and their 95% confidence intervals [95% CI] N = 1411)

Fibrosis score®

Univariable analysis®

Multivariable analysis®

Known Unknown
40.8% 59.2%

Characteristics % % OR 95% ClI p-value
Age (years)

18-29 67.6 324 Ref

30-39 51.3 48.7 1.98 1.13 3.46 .016

40-49 43.7 56.3 2.69 1.57 4.61 <.001

50-59 39.5 60.5 3.19 1.9 5.37 <.001

60+ 31.3 68.7 4.57 2.67 7.81 <.001
Country

UK 47.2 52.8 Ref

Germany 35.2 64.8 1.64 1.10 2.47 .016

France 36.6 63.4 1.55 0.98 2.44 .061

Canada 40.5 59.5 1.31 0.83 2.07 .245

Italy 321 67.9 1.89 1.21 295 .002

Spain 51.8 48.2 0.83 0.53 1.30 420
Have you discussed the results of your liver function tests with your doctor in the past year?

No 20.5 79.5 Ref

Yes 57.8 42.2 0.19 0.14 0.25 <.001
BMI

<20 43.9 56.1 Ref

[20-25] 54.0 46.0 0.67 0.06 7.45 .740

[25-30[ 43.4 56.6 1.02 0.47 2.22 .957

[30-35[ 36.5 63.5 1.36 0.85 2.19 196

235 28.3 71.7 1.99 1.38 2.86 <.001
How advanced do you believe your NAFLD is?

Early stage 34.8 65.2 Ref

Advanced stage 61.8 38.2 0.33 0.24 0.46 <.001
How long ago were you diagnosed with NAFLD/NASH?

<1 vyear 35.3 64.7 Ref

[1-5 years[ 48.8 51.2 0.57 0.41 0.79 .001

[5-10 years[ 40.2 59.8 0.81 0.53 1.23 .325

[10-20 years[ 26.7 73.3 1.50 0.88 2.54 136

>20 years 25.1 74.9 1.63 0.64 4.16 .306
Score 1: information received by the physician and other healthcare staff about the disease

Mean [95% Cl] 47[44-50] 27[2.6-29] 0.73 0.68 0.77 <.001
As best as you can remember, did your doctor explain the different stages?

No 24.5 75.5 Ref

Yes 67.1 32.9 0.16 0.12 0.22 <.001

| do not remember 29.3 70.7 0.79 0.52 1.18 .248
Score 2: number of healthcare staff managing their disease

Mean [95% Cl] 1.5[1.4-1.6] 0.9[0.8-1.0] 0.48 0.38 0.60 <.001

Score 3: score expressing level of disease disclosure to family members, friends and colleagues

Mean [95% Cl] 3.2[3.0-3.3] 2.1[1.9-2.2] 0.64

0.59

0.7

<.001

AOR

Ref

2.37
2.48
2.51
3.65

Ref

1.32
1.18
1.48
2.34
1.45

Ref
0.24

Ref

0.26
0.89
1.27
2.26

Ref
0.25

Ref

0.59
0.68
1.05
0.60

0.9

Ref

0.26

0.93

0.71

0.79

95% ClI

1.18
1.22
1.28
1.84

0.72
0.62
0.77
1.24
0.80

0.16

0.004
0.31
0.61
1.37

0.16

0.38

0.37

0.46

0.23

0.84

0.17

0.56

0.55

0.70

4.82
5.04
4.89
7.24

2.40
2.23
2.82
4.40
2.66

0.36

18.44

2.52
2.65
3.40

0.38

0.91

1.25

2.38

1.54

0.98

0.39

1.58

0.93

0.90

p-value

.017
.012
.007
<.001

.372
611
.240
.008
.223

<.001

.534
.828
.527
.001

<.001

.017

211

.906

.287

.012

<.001

.755

.011

<.001

Abbreviations: BMI, body mass index; NAFLD, non-alcoholic fatty liver disease; NASH, non-alcoholic steatohepatitis; ref, reference category.

2All analyses are weighted with weight proportional to the age-gender distribution of a population with NAFLD/NASH, in order to control for
selection bias of participants and allow for inter-country comparisons.
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TABLE 5 Other characteristics of patients associated with their knowledge of their score of fibrosis (weighted logistic regression, crude

odds ratios [OR] and their 95% confidence intervals [95% CI] N = 1411)

Fibrosis score

Univariable analysis®

Known Unknown
40.8% 59.2%

Characteristics % % OR 95% Cl p-value
Gender

Male 471 52.3 Ref

Female 334 66.6 1.77 1.37 2.3 <.001
Education

Primary/elementary 53.2 46.8 Ref

Lower secondary school 27.7 72.3 2.97 1.03 8.54 .044

Other 421 57.9 1.56 0.59 4.15 .589
Score 4: Number of complications after liver disease progressed

Mean [95% Cl] 3.69 [3.50-3.88] 2.74[2.58-2.91] 0.782 0.73 0.84 <.001
| have a good understanding of how NASH progresses over time

Strongly disagree 20.8 79.2

Somewhat disagree 33.8 66.2 0.514 0.330 0.802 <.001

Somewhat agree 50.3 49.7 0.258 0.172 0.388 <.001

Strongly agree 52.7 47.3 0.235 0.143 0.384 <.001
Please indicate the type of area where you live in

I live in a city or urban area 48.0 52.0 Ref

I live in a medium-sized town or suburb 391 60.9 1.44 1.03 2.01 .031

I'live in a small town or rural area 321 67.9 1.96 1.43 2.67 <.001
Comorbidities (any disease besides NAFLD/NASH)

0 47.8 52.2 Ref

1-2 38.3 61.7 1.48 11 1.98 .009

3 or more 36.2 63.8 1.61 1.1 2.37 .015
What my test results say about the health of my liver

No understanding/little understanding 27.5 72.5 Ref

Adequate/complete understanding 51.0 49.0 0.37 0.28 0.48 <.001
How easy do you find it to talk to other people about the conditions you are living with in regards to NAFLD/NASH?

Difficult 36.0 64.0 Ref

Easy 47.7 52.3 0.62 0.47 0.80 <.001

Abbreviations: NAFLD, non-alcoholic fatty liver disease; NASH, non-alcoholic steatohepatitis; ref, reference category.

2All analyses are weighted with weight proportional to the age-gender distribution of a population with NAFLD/NASH, in order to control for

selection bias of participants and allow for inter-country comparisons.

3.1 | Factors associated with a lack of knowledge
about fibrosis stage

Table 4 reports the univariable and multivariable analyses of the
main independent correlates of lack of knowledge of fibrosis stage
(i.e., the first outcome). The results show that after adjustment for
age, country of origin and no self-reported advanced stage fibrosis,
individuals who were aware of their fibrosis stage were more likely
to have discussed their liver tests with their physician in the last
year, to have received more information from different healthcare
providers (in particular from their main provider about the various

stages of NAFLD/NASH) and to have been diagnosed between 1 and
5 years before the survey. The higher the number of health staff
managing their disease (a proxy of disease severity) the higher the
probability was that they knew their fibrosis stage. Interestingly, the
level of participant disclosure of their liver disease to family/friends/
colleagues was significantly positively associated with knowledge
of fibrosis stage. People with severe obesity (BMI 235) were over
two times more likely not to know their liver fibrosis status. Other
variables associated with a lack of knowledge of fibrosis stage, which
were not entered in the final multivariable model, are presented in
Table 5.
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Patient recall of doctor's explanation of fibrosis stages

17%
1 don't remember
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B No
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6 monthsto< 1yrago

Timeframe since last fibrosis stage check

14%

Not sure

31%

2 1yrs ago

33%

< 6months ago
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=X

FIGURE 1 Patientrecall of doctor’s explanation on fibrosis stages and timeframe since last fibrosis stage

3.2 | Factors associated with poor adherence to
lifestyle changes

Table 6 reports factors associated with poor adherence versus high
adherence to lifestyle changes (univariable and multivariable analy-
sis) and predictors of reporting not to be concerned by lifestyle
changes versus high adherence. We will only discuss the results for
the first comparison, as it is difficult to characterise individuals who
did not feel concerned, as they include people who did not answer
or people who were not informed by their main healthcare provider
about the need for lifestyle changes. After multiple adjustments, a
lack of knowledge about fibrosis stage was significantly associated
with poor adherence to lifestyle changes; women were less likely to
be adherent to lifestyle adjustments than men. People with obesity
(BMI 230) had a threefold higher risk of having poor adherence to
lifestyle changes. People reporting having received support from
nurses and other health staff were 63.0% less likely to have poor
adherence (i.e., 2.7 times more likely to be adherent) to lifestyle
adjustments.

4 | DISCUSSION

This study investigating the perceptions and experiences of people
with NAFLD/NASH with their disease and the care received is the
first multi-country study performing an in-depth exploration of this
population’s knowledge about their disease and their needs. There
are two major findings: first, people with severe obesity were, para-
doxically, those who most frequently reported not knowing their
fibrosis stage. Second, poor adherence to lifestyle changes was
more frequent in people who were unaware of their fibrosis stage
and in people with obesity. A secondary, but important, finding was
that women were more likely to report poor adherence to lifestyle
changes in comparison with men.

Monitoring fibrosis status in people with NAFLD/NASH is
a pillar of disease management®*!” because of the negative

prognosis owing to its progression.18 Unfortunately, identifying
novel non-invasive markers of fibrosis for patient subtypes and
for monitoring the effectiveness of interventions is challeng-
ing.”‘19 Paradoxically, while research into the clinical management
of people with NAFLD/NASH, novel treatments and combined
approaches all expand care perspectives for this patient popula-

tion,*10

our results showed a profound lack of knowledge about
the disease—and especially fibrosis stage—in a considerable
number of the participants in this study. This lack of knowledge
clearly depends on the quality and quantity of patient-provider
communication, as was confirmed by the fact that people aware
of their fibrosis stage reported having discussed their liver tests
with their physician in the previous year and receiving more in-
formation from different healthcare providers, especially a gen-
eral explanation about their NAFLD/NASH stage from their main
physician. The lack of information highlighted here may reflect the
possibility that some healthcare providers had limited knowledge
about the disease and that some only made limited use of fibrosis
markers to monitor it. Previous research®® found that only 18%,
30% and 65% of PCPs, endocrinologists and gastroenterologists,
respectively, reported using fibrosis scores in clinical practice, and
that less than half of endocrinologists and PCPs indicated that
they would refer a patient with suspected NASH to a specialist. To
improve information provision for patients, healthcare providers
should engage in more thorough discussion with them regarding
NAFLD/NASH (e.g., their fibrosis stage, associated risks and how
to prevent progression) and make use of new informative tools like

120 (and

the ‘Non-alcoholic fatty liver disease: A patient guideline
the accompanying short version of it), which covers the disease
in detail and was co-created with patient group representatives,
clinicians and public health experts.

The number of healthcare providers managing the participant’s
disease (NAFLD/NASH) was associated with better knowledge of fi-
brosis stage. This correlate should be interpreted as an indirect indi-
cator of the severity of the disease (i.e., patients with a more severe

fibrosis stage are more aware of it) but also of a more comprehensive
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TABLE 6 Predictors of non-adherence to lifestyle changes (multinomial weighted logistic regression?, crude odds ratios [OR] and adjusted

odds ratios [AOR] and their 95% confidence intervals [95% CI] N = 1411)

Lifestyle changes

Multivariable analysis®

Poor versus good adherence

Poor versus good adherence

Good Poor Not®
adherence adherence concerned
(51.6%) (34.4%) (14.0%)
Characteristics % % % OR
Gender
Male 59.1 32,5 8.40 Ref
Female 42.8 36.6 20.6 1.55
Countries
UK 43.5 27.8 28.7 Ref
Germany 419 441 14.0 1.65
France 37.2 46.2 16.6 1.95
Canada 63.4 34.1 2.50 0.84
Italy 63.6 27.3 9.10 0.67
Spain 62.9 27.2 9.90 0.68
BMI
<20 59.2 27.8 13.0 Ref
[20-25] 24.8 46.0 29.2 3.96
[25-30[ 48.9 40.1 11.0 1.75
[30-35] 33.7 47.6 18.7 3.00
235 28.6 55.4 16.0 4.14
Fibrosis score
Known 66.8 26.2 7.0 Ref
Unknown 41.2 40.0 18.8 2.48
Nurse support®
Poor 37.9 43.2 18.9 Ref
Good 71.3 229 5.8 0.28

Abbreviations: BMI, body mass index; ref, reference category.

95% CI p-value AOR 95% CI p-value
Ref

1.17 2.06 .002 144 1.02 2.01 .040
Ref

1.05 2.59 .031 1.32 0.75 2.33 .337

1.18 3.22 .010 190 1.04 3.50 .037

0.50 1.40 .505 0.70 0.39 1.29 .258

0.40 1.14 142 049 0.27 0.92 .027

0.40 1.15 .148 0.88 0.49 1.59 .681
Ref

0.87 63.4 .330 2.39 0.10 62.5 .587

0.77 3.97 .180 096 0.34 2.75 .944

1.80 5.00 <.001 3.12 174 5.60 <.001

2.74 6.23 <.001 298 1.82 4.87 <.001
Ref

1.84 3.33 <.001 1.70 1.14 2.41 .008
Ref

0.20 0.39 <.001 0.37 0.25 0.54 <.001

20nly the results comparing poor adherence versus good adherence to lifestyle changes were reported as the comparison of ‘not concerned’ versus
good adherence was meaningless.

PAll analyses are weighted with weight proportional to the age-gender distribution of a population with non-alcoholic fatty liver disease/non-
alcoholic steatohepatitis, in order to control for selection bias of participants and allow for inter-country comparisons.

“Nurses and other health staff other than physicians for lifestyle changes; poor = no+low, good = moderate+high.

care model fulfilling the needs of this population in terms of access
to and receipt of care.?’ This result is in line with the hypothesis
that people with advanced disease are more aware of their fibro-
sis stage. By contrast, people with obesity—a population at higher
risk of fibrosis progression—were less knowledgeable about their
fibrosis status, perhaps because their physicians were more likely to
speak about the risks associated with being overweight and the im-
portance of weight loss for reducing their cardiometabolic risk, than
about their fibrosis progression. Indeed, for years, liver health has
not been prioritised (and, in some cases, is completely neglected) in
guidelines for physicians and nurses?? for the management of people
with obesity‘23 Although we cannot exclude that stigmatising atti-
tudes by healthcare providers and discrimination can worsen many

outcomes,?* it is probable that some providers may simply have

so-called ‘inertia’®®

- defined as the failure to establish appropri-
ate targets and escalate treatment to achieve treatment goals-and
are also unable to deliver specific up-to-date information on liver
health to this population. In any case, the result is the same: peo-
ple with obesity do not receive comprehensive information about
liver-associated risks. Furthermore, patients diagnosed between 1
and 5 years before the date of the survey were more likely to report
that they were aware of their fibrosis stage than those recently diag-
nosed; this association was undoubtedly a proxy of continued recent
care and better recall of information provided by health staff.

In terms of the adherence to lifestyle changes, individuals with

no knowledge about liver fibrosis had a 70% higher risk of poor
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adherence than those who were aware of their fibrosis stage. This
confirms our initial hypothesis, independently of the country of or-
igin. We also found that support provided by nurses may foster en-
gagement in the lifestyle changes necessary to reduce the severity
of NAFLD/NASH. Support from other healthcare professionals was
associated with this outcome in the univariable analysis, but not in
the multivariable analysis. As both the obesity and NAFLD /NASH
epidemics continue to worsen and given that lifestyle changes
are currently the most effective strategy to reverse the course of
NAFLD/NASH,? the involvement of nurses in treatment education
programmes25 may expand the number of entry points for liver care
for people with NAFLD/NASH.

The involvement of nurses but also of other healthcare staff in

2627 can be particularly relevant for pa-

patient treatment education
tients with obesity, and also for women with NAFLD/NASH, as in our
study, both of these groups were at higher risk of not adhering to life-
style changes. The lower adherence to lifestyle change adjustments
in women in our study is not consistent with a previous systematic
review targeting people with obesity regardless of NAFLD/NASH
comorbidities,?® which found that men were at higher risk of non-
adherence to such programmes. Perhaps, our result is related to the
specificity of our study sample, as they already had NAFLD/NASH.

As logistic regression is a multiplicative model, this means that
women with obesity who were unaware of their liver fibrosis stage
had an almost 12-fold greater risk of poor adherence to lifestyle
changes. This suggests the need for gender-specific interventions
which better target women, in particular women with obesity, as
they constitute a highly stigmatised group in all settings, including
healthcare.?’

Considering country effects, people in Italy were almost twice as
likely to not know their fibrosis stage compared with the UK, where
a lack of knowledge about fibrosis stage was less prevalent than the
other countries. We do not know whether the better knowledge
about fibrosis status in patients in the UK can be interpreted in terms
of better information given by health providers and ultimately coun-
try preparedness for NASH management.30 The results of better
adherence to lifestyle changes in Italy and Spain may both reflect
the easiness of adopting a Mediterranean diet, but also the fact that

obesity prevalence is lower in these countries.®!

4.1 | Limitations and strengths

The main limitation of this study is that subgroups more likely to par-
ticipate in online surveys may have been overrepresented. However,
the study was weighted with respect to the age-gender distribution
of a population with NAFLD/NASH in the US from 1988-1994,'¢
which were the only available data. This allowed for better account-
ing for under-representation of specific groups by country and
performing of inter-country comparisons. Moreover, owing to the
cross-sectional nature of the study, we cannot infer causality from
the associations found. However, they provide interesting indica-
tions about the importance of communicating about liver fibrosis

stage, in particular, for people with obesity who were those who
knew less about their fibrosis stage. This may be because commu-
nication with them is centred on weight and weight loss and not on
liver health.

The main strengths of the study include its multi-country con-
text, which allowed us to have individuals followed in healthcare
systems with different degrees of organisation and preparedness to
manage NAFLD/NASH.%° This survey also includes patients who are
not easily recruited for hospital-based studies and who may contrib-
ute to estimate better the association which would have been under-
estimated in hospital-based studies, where those lost to follow-up
cannot be surveyed. Furthermore, the online survey ensured that
participants with NAFLD/NASH could express their knowledge and
perceptions freely, without any taboo or judgement from medical
staff.

5 | CONCLUSIONS

There is a sequential link between improving patient-provider com-
munication about liver fibrosis stage and liver disease progression
as greater patient awareness may facilitate better adherence to
lifestyle changes, ultimately leading to better liver health. As the
assessment of liver fibrosis is becoming the central assessment for
predicting NAFLD disease progression to advanced stages, patient
knowledge of their fibrosis stage should become a priority to im-
prove liver health. Despite the seriousness of NASH-related mor-
bidity and mortality, patient-provider communication—especially
for people with obesity—about fibrosis stage, its associated risks
and how to reverse them, needs to improve as better patient knowl-
edge means better adherence to treatment and enhanced liver and
general health. Training for healthcare professionals and promoting
patient educational programmes to support behavioural changes to
prevent NAFLD progression are further interventions which should
be urgently included in the international clinical and public health
agendas.
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