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Abstract
AIM: To examine the association between non-
alcoholic fatty liver disease (NAFLD) and general health 
perception.

METHODS: This cross sectional and prospective 
follow-up study was performed on a cohort of a sub-
sample of the first Israeli national health and nutrition 
examination survey, with no secondary liver disease 
or history of alcohol abuse. On the first survey, 
in 2003-2004, 349 participants were included. In 
2009-2010 participants from the baseline survey were 
invited to participate in a follow-up survey. On both 
baseline and follow-up surveys the data collected 
included: self-reported general health perception, 
physical activity habits, frequency of physician's visits, 
fatigue impact scale and abdominal ultrasound. Fatty 
liver was diagnosed by abdominal ultrasonography 
using standardized criteria and the ratio between the 
median brightness level of the liver and the right kidney 
was calculated to determine the Hepato-Renal Index.

RESULTS: Out of 349 eligible participants in the first 
survey, 213 volunteers participated in the follow-up 
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cohort and were included in the current analysis, NAFLD 
was diagnosed in 70/213 (32.9%). The prevalence of 
"very good" self-reported health perception was lower 
among participants diagnosed with NAFLD compared 
to those without NAFLD. However, adjustment for 
BMI attenuated the association (OR = 0.73, 95%CI: 
0.36-1.50, P  = 0.392). Similar results were observed 
for the hepato-renal index; it was inversely associated 
with "very good" health perception but adjustment 
for BMI attenuated the association. In a full model 
of multivariate analysis, that included all potential 
predictors for health perception, NAFLD was not 
associated with the self-reported general health 
perception (OR = 0.86, 95%CI: 0.40-1.86, P  = 0.704). 
The odds for "very good" self-reported general health 
perception (compared to "else") increased among 
men (OR = 2.42, 95%CI: 1.26-4.66, P  = 0.008) and 
those with higher performance of leisure time physical 
activity (OR = 1.01, 95%CI: 1.00-1.01, P  < 0.001, per 
every minute/week) and decreased with increasing 
level of BMI (OR = 0.91, 95%CI: 0.84-0.99, P  = 0.028, 
per every kg/m2) and older age (OR = 0.96, 95%CI: 
0.93-0.99, P  = 0.033, per one year). Current smoking 
was not associated with health perception (OR = 1.31, 
95%CI: 0.54-3.16, P  = 0.552). Newly diagnosed (naive) 
and previously diagnosed (at the first survey, not 
naive) NAFLD patients did not differ in their self-health 
perception. The presence of NAFLD at the first survey 
as compared to normal liver did not predict health 
perception deterioration at the 7 years follow-up. In 
terms of health-services utilization, subjects diagnosed 
with NAFLD had a similar number of physician’s visits 
(general physicians and specialty consultants) as in the 
normal liver group. Parameters in the fatigue impact 
scale were equivalent between the NAFLD and the 
normal liver groups.

CONCLUSION: Fatty liver without clinically significant 
liver disease does not have independent impact on self-
health perception.

Key words: non-alcoholic fatty liver disease; health 
perception; quality of life; fatigue; health-care services 
utilization 
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Core tip: In recent years there is overwhelming 
evidence that non-alcoholic fatty liver disease (NAFLD) 
is a major public health concern; the most common 
chronic liver disorder globally and associated with 
hepatic and extrahepatic morbidity and mortality. 
However, this study demonstrates that NAFLD diagnosis 
among a general population is not independently 
associated with lower general health perception nor is it 
associated with higher health care utilization. Moreover, 
NAFLD does not seem to predict health perception 
deterioration over the years. These findings imply that 
in the general population, NAFLD is not considered a 

disease in the eyes of the NAFLD beholder, probably 
until an advanced stage.

Mlynarsky L, Schlesinger D, Lotan R, Webb M, Halpern Z, 
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INTRODUCTION
Non-alcoholic fatty liver disease (NAFLD) is defined 
as fat accumulation in the liver, in the absence of 
significant alcohol intake. NAFLD is the most common 
chronic liver disorder globally[1], with a worldwide 
prevalence estimated from 6.3% to 33% and a 
median of 20%[2]. Recently, the prevalence of NAFLD 
was shown to be increasing in developing countries 
due to adoption of a Western lifestyle, the estimated 
prevalence of NAFLD varies from 20%-30% in Western 
countries to 5%-18% in Asia[3].

NAFLD is associated with hepatic and extrahepatic 
morbidity. Moreover, patients with NAFLD have redu
ced survival compared with the general population, 
primarily due to cardiovascular disease followed by 
malignancy[4-7]. In a Swedish cohort of NAFLD patients 
with a median follow-up of 27 years, 25% were 
diagnosed with cirrhosis and 14% with hepatocellular 
cancer[8]. NAFLD patients do not usually present with 
symptoms directly attributable to their underlying liver 
disease[9]. However, some patients report non-specific 
symptoms, including fatigue or malaise, daytime 
sleepiness and discomfort in the right upper abdominal 
quadrant[10]. Fatigue is the most common symptom 
in NAFLD patients and leads to impaired quality of 
life[11]. Lifestyle modification is the only established 
treatment in NAFLD, nevertheless, patients have low 
level of readiness for change and motivation to adopt 
a healthier lifestyle (particularly in the area of physical 
activity). Furthermore, it was shown that the severity 
of liver disease or liver enzymes elevation, have almost 
no impact on motivation to change[12]. 

To date, only a few studies examined quality of life 
parameters[13,14] or evaluated the utilization of health- 
care services among NAFLD patients[11,15]. Moreover, 
self-rated general health perception, a frequently 
assessed parameter in epidemiological research[16] and 
a powerful predictor for morbidity and mortality[17], 
has not been tested in NAFLD patients. Therefore, the 
current study was aimed to examine the association 
between NAFLD and general health perception along 
with fatigue and utilization of health-care services in a 
sample of a general population screened for NAFLD. 

Mlynarsky L et al . Health perception in NAFLD
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MATERIALS AND METHODS
Study design and population
This cross sectional and prospective follow-up study was 
performed on a cohort of a sub-sample of the first Israeli 
national health and nutrition examination survey (the 
MABAT Survey)[18]. On the first survey, MABAT LIVER 
study, 2003-2004, 349 participants were included. In 
2009-2010 participants from the baseline survey were 
invited to participate in a follow-up survey. No difference 
was observed between subjects that participated in 
the follow-up study compared to those who did not 
participate in any demographic, anthropometric or 
biochemical parameters as previously reported[19]. In 
both surveys, individuals with any of the following were 
excluded from the study: presence of HBsAg or anti-
HCV antibodies, fatty liver suspected to be secondary to 
hepatotoxic drugs, inflammatory bowel disease, celiac 
disease and excessive alcohol consumption (≥ 30 g/d 
in men or ≥ 20 g/d in women)[2,20].

Data collection
On both baseline and follow-up surveys the data 
collected included: measurements of weight, height, 
and waist circumference following a uniform protocol, 
interview, biochemical tests, and ultrasound for 
the diagnosis of NAFLD, all performed on the same 
day at the Gastroenterology department of the Tel-
Aviv Medical Center. All blood samples were drawn 
at the morning hours after a fast of at least 12 h 
and assessed by the same laboratory of the Tel-Aviv 
Medical Center.

A face-to-face interview was carried out in both 
surveys using a structured questionnaire, assembled 
by the Ministry of Health and used in national 
surveys[18], that included demographic details, ques
tions on health status, self-reported general health 
perception, alcohol consumption, smoking and physical 
activity habits, frequency of physician’s visits and 
hospitalization. To avoid report bias, the participants 
were informed on their US and blood tests results only 
after filling in the questionnaires.

Fatigue was assessed by the fatigue impact scale 
(FIS)[21], including 7 questions regarding alertness, 
decreased work volume, less motivation for physical 
effort, difficulties in decision making or in thinking 
process and decreased activity[21]. The fatigue score 
represents the sum of questions with a positive 
response. Fatigue as a reason for physical inactivity 
was assessed by multi-choice question that evaluated 
the reasons for physical inactivity.

Self-reported general health perception was 
estimated with one simple question that was highly 
validated as an indication to general health status and 
is commonly used in surveys worldwide[17,22,23]. The 
question was "what is your general health status?" and 
the answers were: 1- "very good", 2- "good" 3- "not 
so good" 4- "poor".

Utilization of health service was estimated by a 
questionnaire assembled by the Israeli Center for 
Disease Control and used in the Israeli National Health 
Interview Survey[24]. Numbers of physician’s visits 
(general physicians and specialty consultants) and 
hospitalization were assessed by a series of multi-
choice questions.

Fatty liver was diagnosed by abdominal ultrasono
graphy using standardized criteria[25]. Ultrasonography 
was performed in all subjects both at baseline and 
at follow up with the same equipment (EUB-8500 
scanner Hitachi Medical Corporation, Tokyo, Japan) 
and by the same experienced radiologist (Webb M) as 
previously described[26-28]. The radiologist was blinded 
to the laboratory values and medical history of the 
participants. During the ultrasonography, a histogram 
of brightness levels, i.e., a graphical representation of 
echo intensity within a region of interest was obtained. 
The ratio between the median brightness level of the 
liver and the right kidney was calculated to determine 
the Hepato-Renal Index (HRI). The HRI has been 
previously demonstrated to be highly reproducible and 
was validated against liver biopsy[29]. 

The study was approved by the institutional review 
board of Tel Aviv medical center and all participants 
signed an informed consent.

Statistical analysis
All statistical analyses were performed using SPSS 
version 22.0 for Windows (SPSS Inc., Chicago, IL, 
United States). Continuous variables are presented as 
mean ± SD, while categorical variables are presented 
in percentage. Univariate analyses were used for 
the comparison of variable’s distribution between 
the study groups. To test differences in continuous 
variables between two groups the independent 
samples t-test (for normally distributed variables) 
or the Mann-Whitney U test (if non-parametric tests 
were required) were performed. To test differences in 
continuous variables between more than two groups 
the One-Way ANOVA was performed. To test the 
differences in categorical variables the Pearson χ 2 
test was performed. The evaluation of the association 
between NAFLD and the prevalence of “very good” 
health perception, adjusting for potential confounders, 
was performed with multivariate logistic regression 
analysis, presenting odds ratio (OR) and confidence 
intervals (CI). The potential confounders included in 
the multivariate model were: gender, age, body mass 
index (BMI) and behavioral factors: current smoking 
and duration of performance of leisure time physical 
activity in the past year. P < 0.05 was considered 
statistically significant for all analyses. The statistical 
methods of this study were reviewed by Dr. Shira 
Zelber-Sagi, RD, PhD. Head of nutrition and behavior 
program, School of Public Health, the University of 
Haifa and Tel-Aviv Medical Center.
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between subjects with and without NAFLD. BMI, 
waist circumference (women and men), serum ALT, 
blood glucose, serum insulin, HbA1C and triglyceride 
levels were all significantly higher in the NAFLD 
group (Table 1).

NAFLD and self- reported general health perception
Among the normal liver group, 46.9% reported their 
general health perception status as “very good” vs 
31.4% of the subjects in the NAFLD group (P = 0.032). 
However, stratification by BMI indicating a clinically 
significant overweight and above (BMI > 27 kg/m2)[30] 

RESULTS
Characteristics of the study population and comparison 
between NAFLD and normal liver groups
Out of 349 eligible participants in the first survey, 
213 volunteers participated in the follow-up cohort 
and were included in the current analysis (Figure 1), 
54% were men, mean age was 57.96 ± 9.58 years 
and mean BMI was 28.15 ± 4.59 kg/m2. According 
to abdominal US, NAFLD was diagnosed in 70/213 
(32.9%) participants on the follow-up survey. There 
were no significant age and gender differences 
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375 Participated in the baseline 
survey (2003-2004)

26 excluded due to: excessive alcohol  
consumption, anti-HCV antibodies, HBsAg

349 Candidates for the follow-up 
survey (2010)

213 Agreed to 
participate 83 Refused 44 Not located 9 Died

147 Normal liver 
at baseline

66 NAFLD at 
baseline

28 Developed 
NAFLD

119 Did not 
develop NAFLD

24 Remission of 
NAFLD

42 Sustained 
NAFLD

Figure 1  Flow chart of the study population. NAFLD: Non-alcoholic fatty liver disease. 

Table 1  Comparison between non-alcoholic fatty liver disease and normal liver groups in the follow-up survey (mean ± SD, unless 
otherwise stated)

Parameter (normal range) Entire cohort (n  = 213) NAFLD (n  = 70) Normal liver (n  = 143) P  value

Age (yr) 57.96 ± 9.58 57.87 ± 8.12   58.01 ± 10.25    0.917
Gender (% males) 54.0 58.6 51.7    0.348
BMI (kg/m2) (20-25) 28.15 ± 4.59 31.20 ± 4.38 26.66 ± 3.92 < 0.001
Waist circumference men (< 102 cm)   94.21 ± 10.47 98.88 ± 9.01   91.66 ± 10.40 < 0.001
Waist circumference women (< 88 cm)   83.30 ± 11.01 93.49 ± 9.50 79.02 ± 8.55 < 0.001
Current smoker (%) 17.4 25.7 13.3    0.025
Leisure time physical activity (min/wk)     96.17 ± 144.97 63.00 ± 107.92   113.12 ± 158.32    0.008
Years of education (%)    0.333
   < 12 43.4 38.0 45.9
   12 17.6 24.0 14.7
   > 12 39.0 38.0 39.4
ALT (U/L) (5-39) 24.01 ± 8.60 28.31 ± 9.07 21.91 ± 7.53 < 0.001
Glucose (mg/dl) (70-110)   93.62 ± 25.02 101.21 ± 25.62   89.90 ± 23.95    0.002
Insulin (U/ml) (5-25) 20.39 ± 9.55   24.67 ± 11.22 18.33 ± 7.89 < 0.001
HbA1C (%) (3.9-6.0)   5.94 ± 0.75   6.27 ± 0.78   5.78 ± 0.68 < 0.001
Cholesterol (mg/dl) (150-200) 184.45 ± 34.91 185.51 ± 38.34 183.93 ± 33.24    0.757
Triglycerides (mg/dl) (50-175) 109.27 ± 55.39 133.36 ± 55.01   97.48 ± 51.81 < 0.001
Hepatorenal index   1.30 ± 0.35   1.70 ± 0.31   1.09 ± 0.10 < 0.001

NAFLD: Non-alcoholic fatty liver disease; BMI: body mass index; ALT: alanine aminotransferase; HbA1C: glycosylated hemoglobin. 
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eliminated this difference (Figure 2). 
In a univariate analysis, the presence of NAFLD 

was associated with lower odds for a “very good” 
health perception (compared to “else”) (OR = 0.52, 
95%CI: 0.29-0.95, P = 0.033). This negative asso
ciation remained significant with adjustment for age 
and gender (OR = 0.46, 95%CI: 0.25-0.87, P = 
0.017). However, with farther adjustment for BMI 
the association with the presence of NAFLD was 
attenuated (OR = 0.73, 95%CI: 0.36-1.50, P = 0.392) 
(Figure 3). Similar results were observed for the 
hepato-renal index; it was inversely associated with 
"very good" health perception in the crude and in the 
age and gender adjusted model but not with further 
adjustment for BMI (Figure 3). 

In a full model of multivariate analysis, that 
included all potential predictors for health perception 
(gender, age, BMI and behavioral factors: current 
smoking and duration of performance of leisure 
time physical activity in the past year), NAFLD was 

not associated with the self-reported general health 
perception (OR = 0.86, 95%CI: 0.40-1.86, P = 0.704). 
The odds for "very good" self-reported general health 
perception (compared to "else") increased among 
men (OR = 2.42, 95%CI: 1.26-4.66, P = 0.008) and 
those with higher performance of leisure time physical 
activity (OR = 1.01, 95%CI: 1.00-1.01, P < 0.001, 
per every minute/week) and decreased with increasing 
level of BMI (OR = 0.91, 95%CI: 0.84-0.99, P = 0.028, 
per every kg/m2) and older age (OR = 0.96, 95%CI: 
0.93-0.99, P = 0.033, per one year). Current smoking 
was not associated with health perception (OR = 1.31, 
95%CI: 0.54-3.16, P = 0.552). 

NAFLD dynamics and the association with health 
perception
All the participants in the study underwent two 
abdominal US evaluations with a 7 years interval. 
Forty-two (19.7%) participants were diagnosed with 
NAFLD in both US assessments, in 28 (13.1%) NAFLD 
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was observed only in the latter US and in 24 (11.3%) 
NAFLD was diagnosed only in the first US but not 
in the second one, 119 (55.9%) participants had a 
normal liver in both US assessments.

The prevalence of “very good” health perception 
was higher among the subgroup that was never 
diagnosed with NAFLD (52.1%) compared to par
ticipates who were ever diagnosed with NAFLD during 
the study (only in the first evaluation, only in the 
second evaluation, or in both evaluations, 20.6%, 
28.6% and 33.3%, respectively, P = 0.005), without 
significant difference between the “ever NAFLD” groups 
(Figure 4A). Furthermore, naive (newly diagnosed) 
and previously diagnosed NAFLD patients (who 
already knew they have NAFLD) did not differ in 
their prevalence of "very good" health perception 
(Figure 4B). Similarly, the average score of general 
health perception (1 = "very good", 4 = "poor") in 
patients who were never diagnosed with NAFLD was 
significantly lower than the score in patients "ever 
diagnosed" with NAFLD (P < 0.04 for all comparisons), 
but no significant differences were observed between 
all "ever diagnosed" with NAFLD groups (Figure 4C). 

Health perception dynamics and the association with 
NAFLD
Among those diagnosed as normal liver at the first 
evaluation, 61/145 (42.1%) estimated their health as 
“very good” and among those with NAFLD at the first 
evaluation, 15/66 (22.7%) had “very good” health 
perception (P = 0.007). There was no difference 
between the NAFLD and the normal liver groups (as 
diagnosed at the first evaluation) in the dynamics of 
"very good" health perception between the first and 
follow-up surveys; 75.8% vs 70.3% retained, 9.1% 
vs 11.7% had a reduction and 15.2% vs 17.9% had 
improvement in health perception, respectively (P = 
0.712). 

Fatigue and avoidance from physical activity
The total time spent in all types of leisure time physical 
activity per week was twofold higher among subject 
without NAFLD as compared to those with NAFLD 
(113.12 ± 158.32 min/wk vs 63.00 ± 107.92 min/wk, 
P = 0.008). 

In the entire cohort, 70/213 (32.9%) reported 
avoidance of physical activity. The main reason for 
avoidance was boredom (37.1%), followed by no 
available time (20.0%) and fatigue (12.9%). There 
was no significant difference between subjects with 
and without NAFLD in the main reason for avoidance 
from physical activity (P = 0.163). Only 2/26 (7.7%) 
in the NAFLD group vs 7/44 (15.9%) in the normal 
liver group reported fatigue as the main reason for 
avoidance from physical activity with no difference 
between groups (P = 0.321).

According to the FIS questionnaire, there was no 
significant difference between the NAFLD and the 
normal liver groups in any parameter of fatigue (data 
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not shown, P ≥ 0.343 for all) including the need to 
reduce daily activity due to fatigue (20.0% vs 19.6%, 
respectively, P = 0.781).

NAFLD and utilization of health-care services
There was no significant difference between subjects 
with and without NAFLD in the frequency of family 
doctor visits in the last year (Figure 5A). Furthermore, 
there was no difference between subjects with and without 
NAFLD in the frequency of specialty consultants in the last 
year (Figure 5B), in the occurrence of hospitalization 
in the last 5 years (28.6% vs 29.4%, respectively, P 
= 0.904) and in the number of hospitalization events 
(1.45 ± 0.99 vs 1.55 ± 1.47, respectively, P = 0.789). 

DISCUSSION
NAFLD is emerging as a leading cause for chronic liver 
disease, cirrhosis and hepatocellular carcinoma[2], 
thus early diagnosis, life style modifications and 
treatment are essential. The association between 
NAFLD and general health perception is debatable. 
Perceived health status is a reflection of both physical 
and psychological self-perception and has a well-
established association with adverse outcomes[31-33]. 
The question “How is your health in general?” is well 
validated and a good predictor of future health care 
utilization and mortality[34,35]. In this study, “very good” 
health perception was less prevalent among subject 
with NAFLD compared to subject with normal liver. 
However, controlling for BMI attenuated the association 
between both the presence of NAFLD and the amount 
of liver fat and self-reported health perception. We 
acknowledge that multicollinearity exists between 
NAFLD and obesity, the latter was associated with a 
lower health perception. However, we aimed to learn 
if NAFLD as a distinct entity is associated with a lower 
health perception and thus controlled for BMI. To do 
that, we not only controlled for BMI in a multivariate 
analysis, but also stratified on it and in both cases it 

attenuated the association between the presence of 
NAFLD and self-reported health perception. Moreover, 
deterioration of "very good" health perception with 
time could not be predicted by NAFLD. This finding 
indicates that despite the multiple negative health 
outcomes of NAFLD, patients don’t feel or think of 
themselves as sick. This notion is also supported by 
other findings in our study. First, the NAFLD patients 
do not utilize more health services as measured by 
physician visits. Second, even though time spent in 
leisure time physical activity was lower among NAFLD 
subjects compared to normal liver controls, fatigue 
as an explanation for lack of physical activity was 
evenly reported between the groups. Furthermore, 
no difference in FIS was noted as well. Lastly, patients 
with a recent diagnosis of NAFLD (on the follow-up 
survey), who were unaware of the diagnosis at the 
time of the interview, had similar health perception as 
those with “long standing” NAFLD which was detected 
during the first survey, indicating that patients do not 
perceive NAFLD as a serious health threat.

Self-rated health has not been previously tested in 
NAFLD patients, but was tested in relation to diabetes 
mellitus indicating a greater chance for poor self-
rated health among diabetic patients[36]. The difference 
between the perception of NAFLD and diabetes may 
stem from the “seniority” of diabetes in terms of disease 
recognition among physicians and public, the common 
use in medications in diabetes versus lack of medical 
treatment in NAFLD and additional diabetes-related 
complications related to a lower quality of life[37].

Significant positive predictors for “very good” 
health perception were male gender and regular 
performance of exercise and negative predictors were 
BMI and age. Similarly, according to the OECD cross-
country comparisons of perceived good health status, 
in the vast majority of participating countries, men 
were more likely than women to report good health, 
and health perception tended to worsen with age[38]. 

As opposed to the scant data regarding health 
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perception, fatigue is more extensively investigated 
among NAFLD patients. In a cohort from Newcastle 
(United Kingdom) 44% of NAFLD patients experienced 
significant fatigue which was not correlated to thyroid 
function[39], insulin resistance or severity of liver 
disease[13]. Fatigue (assessed with FIS) among NAFLD 
patients was also significantly higher compared with 
age and sex matched controls[11,13]. The fatigue in 
NAFLD can be explained by lower blood pressure and 
autonomic dysfunction, but it may also be that relative 
hypotension is secondary to fatigue, reflecting the 
decreased amount of physical activity undertaken by 
patients who perceive themselves as fatigued[11,14]. 
Another explanation is excessive daytime sleepiness, 
the cardinal symptom of obstructive sleep apnea 
(OSA), commonly associated with obesity and NAFLD. 
OSA is well correlated with insulin resistance, but the 
correlation to NAFLD is debatable[40,41]. However, in 
a prospective cohort study, moderate to severe liver 
steatosis was associated with more severe obstructive 
sleep apnea. Continuous positive airway pressure 
(CPAP) therapy for 3 years partially reversed these 
changes in the majority of patients[42]. Our results 
may differ from other studies due to different study 
populations. In the current study the NAFLD subjects 
were sampled from the general population and not 
from a selected population of a liver clinic at a medical 
center.

If indeed fatigue is comparable among NAFLD and 
normal liver subjects, why do NAFLD subjects exercise 
less than normal liver subjects? Explanatory factors 
could be: reduced cardio-respiratory fitness, weight-
related arthrosis, psychological factors and a tendency 
towards a sedentary lifestyle, all correlated with the 
metabolic syndrome[20, 43].

Only few studies evaluated the utilization of 
health services among NAFLD patients supporting the 
hypothesis that NAFLD patients have higher utilization 
of health services compared with the normal liver 
group[11,15,44]. In a 5-year population-based follow-up 
study in Germany, the presence of NAFLD, defined by 
both presence of a hyperechogenic pattern of the liver 
and elevated serum alanine aminotransferase (ALT) 
levels, was associated with a 26% increase of overall 
health care costs, after controlling for co-morbidities[45]. 
The current study results are inconsistent with the 
limited literature, perhaps since the NAFLD subjects in 
this study were sampled from the general population, 
most of them having liver enzymes within the normal 
range, thus it is very likely that their NAFLD is at a less 
progressive and symptomatic state compared with 
NAFLD patients referred for treatment at a medical 
center which have higher risk for having NASH.

In this study, the utilization of health services was 
not increased among the NAFLD diagnosed subjects. 
This finding combined with the equivalent health 
perception might point towards lack of awareness 
and understanding that NAFLD is in fact a progressive 
disease that requires a closer medical surveillance. 

The misperception of NAFLD as a non-significant 
disease may also be attributed to the way the health 
practitioners perceive NAFLD, perhaps not as a disease 
in itself with potentially severe outcomes, and as a 
consequence the information they provide to patients 
and their disease management. Several studies have 
demonstrated that hepatogastroenterologists[46], primary 
care practitioners[47] and hospital non-hepatologists 
specialists[48] do consider NAFLD as a disease and 
major health problem and follow NAFLD patients, but 
it is still unclear how firm is the message provided to 
the patients.

How can this obstacle to patient care be overcome? 
Health policy approach to improve the patient’s per
ception and self-management of NAFLD may be an 
implementation of a “multidisciplinary team approach” in 
which patients will be followed by physicians, dietitians, 
psychologists and physical activity supervisors[49]. 
Furthermore, general practitioners and hepatologists 
treating NAFLD patients should provide information 
and refer the patients to appropriate resources about 
NAFLD implications and treatment and have training in 
behavioral therapy. Similarly to the treatment approach 
of other chronic diseases, healthcare providers need 
to talk with their NAFLD patients more about the 
broader picture of complications; hepatocellular cancer, 
increased risk of diabetes, heart attack or stroke, with 
the message that risk reduction is possible[50]. The 5 
A’s model (ask, advise, assess, assist, and arrange) 
may be useful as a tool to assist clinicians advising 
NAFLD patients to modify their behavior, assessing their 
interest in doing so, assisting in their efforts to change, 
and arranging appropriate follow-up[51].

Our study has several limitations to consider. First, 
the diagnosis of NAFLD was established by using 
noninvasive methods of abdominal US and HRI and 
the histologic diagnosis of inflammation and fibrosis 
could not be obtained in a sample of the general 
population. However, with regard to the diagnosis of 
steatosis, using abdominal US is the most common and 
acceptable first-line screening procedure for NAFLD in 
clinical practice and in epidemiological studies[20,52,53].

Second, as mentioned above, the NAFLD subjects 
were sampled from the general population, thus our 
sample may not represent the more severe forms of 
the disease. Last, the utilization of health services was 
self-reported instead of objectively measured and thus 
prone to a report bias that may have weakened the 
observed associations.

In conclusion, NAFLD diagnosis among a general 
population is not independently associated with lower 
general health perception nor is it associated with 
higher health care utilization. Moreover, NAFLD does 
not seem to predict health perception deterioration 
over the years. These findings imply that in the 
general population, NAFLD is not considered a disease 
in the eyes of the NAFLD beholder, probably until the 
progressive state.
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COMMENTS
Background
Non-alcoholic fatty liver disease (NAFLD) is defined as fat accumulation in 
the liver, in the absence of significant alcohol intake. It is the most common 
chronic liver disorder globally with significant hepatic and extrahepatic 
morbidity. Moreover, patients with NAFLD have reduced survival compared 
with the general population, primarily due to cardiovascular disease followed by 
malignancy.

Research frontiers
In recent years there is overwhelming evidence that NAFLD is a major public 
health concern. However, self-rated general health perception, a frequently 
assessed parameter in epidemiological research and a powerful predictor for 
morbidity and mortality, has not been tested in NAFLD patients.

Innovations and breakthroughs
This study demonstrates that NAFLD diagnosis among a general population 
is not independently associated with lower general health perception nor is it 
associated with higher health care utilization. Moreover, NAFLD does not seem 
to predict health perception deterioration over the years. These findings imply 
that in the general population, NAFLD is not considered a disease in the eyes 
of the NAFLD beholder, probably until the advanced stage.

Applications
More efforts should be directed to establish the acknowledgment of NAFLD as 
an independent clinical entity with a potentially progressive course. Such a firm 
and clear message from the treating physician to the patients may promote 
motivation and adherence to lifestyle changes and a wiser health care utilization 
for a closer medical surveillance. 

Terminology
Self-reported general health perception was estimated with one simple question 
that was highly validated as an indication to general health status and is 
commonly used in surveys worldwide. The question was “what is your general 
health status?” and the answers were: 1- “very good”, 2- “good” 3- “not so good” 
4- “poor”. Hepato-Renal Index (HRI) - during the ultrasonography, a histogram 
of brightness levels, i.e., a graphical representation of echo intensity within a 
region of interest is obtained in the liver and in the right kidney. The brightness 
level for each organ is recorded and the ratio between the median brightness 
level of the liver and the right kidney cortex is calculated to determine the HRI.

Peer-review
This is a cross sectional study aimed at evaluating the self-rated general health 
perception in a cohort of 213 subjects form a health survey in Israel. The article 
is generally well-written and has scientific value, given the high prevalence of 
NAFLD and the potential implications of its findings in formulating health care 
policies.
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