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n Non Alcoholic Fatty Liver Disease: 
Problems in Perception and Solution

IntRoductIon
Non alcoholic fatty liver disease is drawing national and global 
attention because of its increasing prevalence and its association 
with dreadful diseases leading to long lasting consequences like 
chronic liver disease and hepatocellular carcinoma. Urbanisation, 
unhealthy dietary habits and sedentary lifestyle have contributed to 
the rising prevalence of NAFLD which is recognised as the most 
common cause of chronic liver disease. It was earlier considered 
as a disease of the affluent nations, but studies indicate that it is 
equally prevalent in developing countries like India [1]. Incidence of 
this disease is expected to rise further in future. 

NAFLD includes a spectrum of liver diseases, with a little fat 
accumulation in the hepatic cells at one end to complete scarring 
(liver cirrhosis) of the liver and irreversible liver damage at the other. 
This disease is asymptomatic and is often detected incidentally. 
Currently, there is no effective drug therapy for reversal of NAFLD, 
especially when it has progressed to an advanced stage. Lifestyle 
modifications focusing on healthy diet and physical activity remain 
the cornerstones for the management of NAFLD at the moment. 
However, poor compliance to lifestyle related advice limits the 
effectiveness of these therapies among the patients. 

Personal motivation and willingness to change behaviour can play a 
major role in the success of NAFLD treatment. Knowledge Attitude 
Behaviour (KAB) model proposes that after being convinced about 
the accumulated knowledge, people often initiate a change in their 
attitude, and this results in gradual behaviour change [2]. Knowledge 
Attitude Practices (KAP) surveys have become common in the 
community settings to identify the needs, problems, and possible 
barriers before developing and implementing an intervention. Well 
designed KAP questionnaires exist for diseases such as diabetes 
[3,4], and hypertension [5,6]. However, there is a lack of validated 
and reliable KAP instruments focusing on NAFLD.

The objective of this article is to review the existing literature on the 

perception of the general public as well as physicians about NAFLD 
and to understand the gaps in their knowledge, attitude, practices 
and behaviour towards this disease. The article also aims to explore 
the strength of an interdisciplinary approach and the potential role 
of behaviour counselling in dietary and lifestyle intervention as a 
solution for improving the treatment outcome in NAFLD patients. 

nAFLd: Are We Sitting on a Volcano? 
NAFLD, which was earlier considered innocuous, is now quietly 
becoming a global metabolic threat. The disease is associated with 
poor quality of life and high economic burden on the patients [7]. 
Population and hospital based studies from the West report that 
10 to 24% of the general population, and 57 to 74% of obese 
individuals may have NAFLD [8,9]. If NAFLD is left unchecked, it can 
progress to Non Alcoholic Steatohepatitis (NASH). Of all the NAFLD 
patients, one-tenth to one-fourth may develop NASH, and 5 to 8% 
of the latter are estimated to develop liver cirrhosis in subsequent 
five years [10]. Furthermore, 12.8% of patients with liver cirrhosis 
are prone to develop Hepatocellular Carcinoma (HCC) within three 
years [11]. Subsequently, the last option is to go for a liver transplant; 
however, the demand for transplants is much more than the actual 
availability of livers for the purpose.

By 2020, NASH is projected to overtake hepatitis C as the leading 
cause of liver transplants in the United States [12]. NAFLD runs in 
families but often goes undetected for many years in non drinkers 
[13]. Being asymptomatic, it is precariously ignored until it has 
progressed to an advanced stage. Unlike diabetes and blood 
pressure, where patients are ready to seek help and take treatment, 
NAFLD patients are unaware of the serious repercussions of the 
disease and are generally not inclined to consult a physician. 
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ABStRAct
Non Alcoholic Fatty Liver Disease (NAFLD) is now being recognised as a healthcare burden in India and abroad. An inevitable 
increase in its incidence is expected in future, presenting before the physicians a larger number of NAFLD patients to manage. 
The NAFLD patients are prescribed calorie restricted diets for weight loss, along with increased physical activity as the first line of 
treatment. However, the real challenge lies in making the patients adhere to this prescription. NAFLD, being asymptomatic, is often 
overlooked by the patients as well as the physicians. Many patients do not perceive it as a serious problem, unless it reaches an 
advanced stage. Poor awareness, lack of seriousness towards the disease and unwillingness to change behaviour are the major 
hurdles in the success of NAFLD treatment. Correct perception about this growing epidemic and adoption of an interdisciplinary 
and multifaceted approach for its effective treatment can go a long way in controlling NAFLD. Initiatives that encourage healthy 
lifestyle, using the component of behaviour therapy for sustained results, may be a promising solution to this liver condition.
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population [22]. Yet another study, carried out on 5000 subjects 
in USA, showed lack of awareness about NAFLD among a large 
majority of the respondents who reported that their physicians had 
never discussed the said disease with them [23]. This study also 
underscored the urgent need for initiating education campaign for 
physicians and the general population to increase their awareness 
about this liver disease.

Since, NAFLD is not yet perceived as a serious disease, its potential 
risks are often overlooked in vulnerable individuals. Available data 
underlines the fact that there is a dire need for carrying out research 
on self-rated health perception among NAFLD patients, particularly 
in the Indian context.

Are Physicians tackling the Situation correctly? 
General practitioners are the first point of medical consultation for 
majority of patients with or ‘at risk’ of NAFLD. Their (particularly non 
hepatologists’) awareness and attitude are crucial for motivating the 
patients to adopt healthy lifestyle and sustain it for a long period. There 
is scant information in the literature about physicians' awareness 
about NAFLD diagnosis and management [24]. The available studies 
[Table/Fig-1] indicate that it is restricted and inadequate [25,26]. 
A study from the US reports that many doctors do not recognise 
NAFLD as a clinically relevant diagnosis [27]. The gap in awareness 
and perception of primary care practitioners can be detrimental 
in optimising patient care. For example, screening guidelines and 
position papers for NAFLD exist, but many practitioners are often 
unaware of these important guidelines [28]. According to a survey 
carried out in the US, many primary care practitioners do accept 
NAFLD as a major public health problem, but they have self-reported 
lack of confidence in their knowledge about this disease. The survey 
also found that the physicians’ knowledge on prevalence of the 
disease, identification of associated conditions, and screening of 
NAFLD was inadequate. Less time, cost of diagnosis and evaluation, 
lack of confidence in initial assessment, lack of referral to specialists 
and unclear responsibility for screening were some of the identified 
barriers to patient care [29].

The seriousness of NAFLD as perceived by physicians can play an 
important role in the follow up and treatment of ‘at-risk’ patients. 
Despite the known high risk factors in obese and diabetic patients, 

[14]. Findings from few published studies carried out in India reveal 
that 9 to 35% of the Indian population suffers from NAFLD [15,16]. 
Considering the large population in the country, the absolute number 
of patients suffering from this silent liver disease in India equals or 
exceeds the number in the west, despite the prevalence being 
somewhat lower [17]. Individuals in the age group of 40 to 50 years, 
especially men, are most affected by NAFLD [18]. Urbanisation, 
socioeconomic growth, lack of health awareness, sedentary lifestyle 
and unhealthy dietary habits are the major factors contributing to its 
high prevalence in India [19].

It has been observed that the Indian population is predisposed to 
develop NAFLD at a lower Body Mass Index (BMI) than in the west. 
A strong genetic susceptibility for developing fatty liver has been 
indicated as the cause for this inter ethnic difference in the prevalence 
of NAFLD and NASH among Indian and western population [20]. The 
pathogenesis and clinicopathological profile of Indian patients with 
NAFLD is different from that of the patients in the west; additionally, 
the available guidelines from the west for patients with NAFLD may 
not be applicable to patients with NAFLD in India [20]. The dietary 
modifications and lifestyle interventions recommended as first line 
treatment for NAFLD also need to be adapted in the Indian context. 
Therefore, it is important to contexualise the treatment of Indian 
NAFLD patients.

nAFLd: Problems in Perception
Though, studies are available from other parts of the world, no Indian 
study has been carried out till date to document how seriously 
Indians perceive the problem of NAFLD.

A case-control study, conducted by Mlynarsky L et al., in 2016, 
concluded that fatty liver without clinically significant liver disease 
does not have independent impact on self health perception. The 
findings indicated that NAFLD diagnosis is not associated with 
higher healthcare utilisation. Further, the diagnosed patients did not 
predict any health deterioration over the coming years [21]. Another 
community based study involving 227 subjects in Singapore found 
that majority of the subjects had superficial awareness of NAFLD 
and did not perceive the risk of developing this disease. The authors 
highlighted the need for enhanced public education and screening 
to improve the understanding of NAFLD among the general 

author, year
type of 
study

Subjects aim of study results and conclusions

Grattagliano 
I et al., 2008 
[25]

Pre and post 
study design

56 General practitioners To assess the impact of an 
education training program for 
general practitioners in NAFLD

General practitioners knowledge about NAFLD is barely adequate; thus, 
targeted training is essential to improve their knowledge and practice.

Bergqvist et 
CJ al., 2013 
[26]

Survey 100 Clinicians (non 
hepatologists) at two 
major tertiary hospitals 

To assess the awareness about 
NAFLD and opinions regarding 
management among non 
hepatologists at two major tertiary 
hospitals in Brisbane

Non hepatologists appreciate the seriousness of NAFLD but appear 
to underestimate its prevalence, especially among their own patients 
despite known risk factors. 
More can be done to improve the understanding of this disease among 
non hepatologists.

Wieland AC et 
al., 2013 [27]

Online survey 479 Primary care 
practitioners (PCPs) in 
Internal Medicine, Family 
Medicine, Endocrinology, 
Cardiology, Gynaecology

To investigate the understanding of 
PCPs with respect to diagnosis and 
management of NAFLD

Majority do not identify NAFLD as a clinically important diagnosis and 
do not refer patients to a hepatologist.
83% expressed need for education on NAFLD.

Said A et al., 
2013 [29]

State-wide 
stratified 
survey

250 Primary Care 
Practitioners

To understand knowledge, attitudes 
and practices regarding NAFLD and 
the barriers to providing care for 
this condition

Majority of participants perceived NAFLD as an important health issue 
in their practice.
A major barrier to managing these patients was self-reported lack of 
knowledge about NAFLD.

Ratziu V et al., 
2012 [30]

Survey 352 Gastroenterologists To understand the clinical 
burden, perceived severity, and 
management patterns of NAFLD.

Most at risk patients are currently missed because of non referral 
by endocrinologists and no exploration of those with normal 
aminotransferases. The medical need for the diagnosis and treatment of 
NAFLD is real in the community of gastroenterologists at large.

Iacob S et al., 
2016 [31]

Cross-
sectional 
observational 
study

102 Gastroenterologists To assess current diagnostic and 
treatment patterns of management 
of NAFLD

Clinical practice patterns among Romanian gastroenterologists for 
the diagnosis and management of NAFLD  frequently diverge from 
published practice guidelines.

Polanco-
Briceno S et 
al., 2016 [32]

Online survey 302 physicians (152 
Primary care physicians, 
150 Specialists)

To assess their current practices 
regarding various liver conditions

More education on the recent practice guidelines for NAFLD and non 
alcoholic steatohepatitis is needed for the physicians.

[table/Fig-1]: Studies of Physician Awareness about NAFLD
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non hepatologists underestimate the prevalence and severity of 
NAFLD in their patients [26]. A study, carried out in France, has 
shown that most ‘at-risk’ patients of NAFLD are currently missed 
because of non referral by endocrinologists and no exploration of 
those with normal aminotransferases.

In view of their limited awareness about NAFLD, there is an urgent 
need to improve the understanding of this disease among the 
physicians (especially the non hepatologists). This is important for 
appropriate referral of patients to Hepatology Clinics and the correct 
treatment of patients who are at risk of developing NAFLD [26]. It is 
also important to educate the physicians about the recent practice 
guidelines for NAFLD and NASH [32]. A large majority of physicians 
have clearly expressed their inclination to learn the skills required for 
correct screening, diagnosis and management of NAFLD, through 
targeted medical education programmes [27].

diet and Lifestyle counselling for nAFLd Patients
Calorie reduction is regarded as the most important factor in 
facilitating weight loss in a NAFLD patient regardless of the type 
of diet a person consumes [33]. Changing the dietary composition 
even without weight loss can also reduce steatosis and improve 
metabolic alterations such as insulin resistance and lipid profile 
[34]. Low calorie diets have proven to show beneficial results in 
NAFLD patients, but continuous support and regular monitoring is 
required to maintain adherence to these dietary prescriptions. The 
Mediterranean Diet (MD) pattern has been recommended as the 
diet of choice for the treatment of NAFLD by the EASL-EASD-EASO 
Clinical Practice Guidelines [34]. In view of supporting scientific 
evidence, restricting fructose, trans fatty acids and saturated fats 
is recommended in NAFLD patients. For long term weight loss 
maintenance, a general healthy balanced diet is recommended 
[35].

Physical activity targets that have been set for NAFLD/NASH 
patients are in accordance to the targets described in the diabetes 
prevention trials [36]. It is recommended that NAFLD patients 
should engage themselves in at least 150 minutes per week of 
moderate intensity physical activity (e.g., brisk walking) and a 
minimum of 75 minutes per week of vigorous-intensity physical 
activity (e.g., jogging), along with muscle strengthening activities 
twice a week. However, each patient must receive individualised 
counselling for physical activity based on their age, gender and 
health status. Even limited physical activity is better than none; 
therefore, any increase over baseline should be encouraged [36].

Barriers in compliance to diet and Lifestyle Related 
Advice Given to nAFLd Patients
A weight loss goal of 10% of current body weight is recommended 
for patients with NAFLD [37]. However, long term data indicate 
that only 15% of participants achieve the goal of 10% body weight 
reduction and adherence drops after the initial few months. Most of 
these patients regain the lost weight [38].

There is ample evidence to prove that behavioural intervention 
targeting diet and physical activity is effective in treating such patients. 
However, NAFLD patients are unwilling to accept lifestyle changes, 
especially in terms of physical activity [39]. Compliance to prescription 
is poor and a major challenge for medical caregivers is to motivate 
these patients to make long term changes in their lifestyle [34].

The primary reason for reluctance of NAFLD patients to diet and 
lifestyle related treatment is the inadequate awareness about the 
progression and possible fatal consequences of the disease. 
Secondly, patients with NAFLD are advised by clinicians to lose 
weight without any meaningful and continuous support to make 
changes in their lifestyle behaviours. Physicians' negative attitudes 
toward patients with obesity are well documented [40]. Low levels of 
emotional rapport in primary care visits with overweight and obese 

patients may also diminish patients' adherence to recommendations, 
and decrease the effectiveness of behaviour change counselling [40]. 
Frequent unsuccessful weight loss attempts lead to disappointment 
among the patients. Also, conflicting information from health care 
professionals, friends, family members, and internet, results in 
further confusion in the minds of these patients, about the advice 
to follow [40]. 

Improving Patient compliance - need for an 
Interdisciplinary Approach 
To reduce non compliance to prescription in NAFLD, it is pertinent 
to have holistic contributions from an interdisciplinary team of 
physicians, dietitians, clinical psychologists, patients and care 
givers. “Patient-centred” clinical care [Table/Fig-2] involving a two-
way conversation with the patient can bring about more successful 
treatment outcome [34].

[table/Fig-2]: Flow diagram outlining the process for targeting lifestyle behaviour 
change during NAFLD consultations.

Each member of the multidisciplinary team should have a well 
defined role to play. The treatment should begin with sensitisation 
of the patients so that they understand their diagnosis well. It is 
important that the physician explains this liver disease to the 
NAFLD patients along with the possible causes, and effective 
ways to control or reverse its progression. The medical caregiver 
should try to understand the previous experiences and attempts 
of the patients for changing their lifestyle and behaviour. Such an 
approach will help them in addressing the barriers in treatment and 
improve compliance.

As dietary modification leading to weight loss is the first line of 
treatment, the dietitian must play a proactive role in the interdisciplinary 
team to treat NAFLD. His/her role includes helping patients identify 
their dietary goals and reach therapeutic targets, through effective 
and individualised weight management plans. Correct knowledge 
and a serious attitude towards NAFLD from the dietitians may be a 
key factor in how patients perceive the seriousness of the condition 
and thereby, affecting the compliance to the prescribed diet. 

Integrated multidisciplinary approaches that address psychiatric 
needs and provide behavioural support for weight loss may help 
patients with NAFLD implement sustained lifestyle changes [41]. 
This highlights the role of a clinical psychologist in the team.

The caregivers and family members of a patient diagnosed with 
NAFLD are expected to have inadequate knowledge and a non serious 
attitude towards the disease condition, thereby affecting the practices 
of the patient. Thus, to ensure successful treatment, it is important to 
keep the patient and his caregivers at a central position.
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Potential Role of cognitive Behaviour therapy in 
Achieving diet and Physical Activity targets among 
nAFLd
Cognitive Behaviour Therapy (CBT) is an upcoming promising 
component which should be added to the interdisciplinary 
approach to tackle NAFLD. This approach has been extensively 
used in treatment of obesity and other metabolic diseases. 
Nevertheless, the effectiveness of  CBT in (NAFLD) remains mainly 
unexplored so far [42].

follow up for them [45]. CBT, if added along with regular dietary 
and lifestyle counselling should help improve dietary compliance 
and also lead to sustained weight loss over a longer period of time 
[46].

concLuSIon
Correct perception about NAFLD and adoption of an interdisciplinary 
and multifaeted approach for its effective treatment can go a long 
way in controlling this growing epidemic. CBT is likely to be an 
effective solution to NAFLD if delivered in an interdisciplinary team 
setup; although, evidence based tools and training are lacking. 
Trials exploring the potential effect of CBT as an additive therapy in 
NAFLD patients call for fervent endeavours.
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