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Abstract

Aim of the study: Non-alcoholic fatty liver disease (NAFLD) is a multisystem disease and is commonly associated
with diabetes mellitus, dyslipidaemia, hypertension and obesity. These illnesses are usually treated by physicians,
and hence they need to stay updated on NAFLD. The aim of the study was to assess and compare the knowledge
and awareness about NAFLD among consultant physicians and resident doctors.

Material and methods: A questionnaire concerning epidemiology, risk factors, complications, diagnostic meth-
ods, management options, progression and screening of NAFLD was given to the consultant physicians and
resident doctors and their responses were sought. The comparison of responses was carried out between residents
and consultants using Pearson'’s y? test.

Results: A total of 240 doctors participated in the study with 60 resident doctors and 180 consultant physi-
cians. 45% of the total participants did not consider NAFLD as a major health hazard. Consultants had better
knowledge than residents about the prevalence of NAFLD, and the risks due to various factors. Also they had
better knowledge about non-invasive diagnostic modalities. Resident doctors advocated use of antioxidants more
than consultants. There was no statistically significant difference of perception between residents and physicians
about association of NAFLD with diabetes and obesity, diet advice, dietary modification and exercise, usage of
medications, avoidance of hepatotoxic drugs and alcohol.

Conclusions: This study revealed that physicians participating in our survey appreciate the prevalence of NAFLD
but are unaware of the seriousness and the optimal management. This has implications for targeting ‘at-risk’
populations and appropriate referral of patients to gastroenterology/hepatology clinics.

Key words: knowledge, non-alcoholic fatty liver disease, residents, consultants.

Address for correspondence:

Dr. Anurag Shrikant Lavekar, JSS Hospital, Karnataka, India, e-mail: anuraglavekar@gmail.com

tocellular carcinoma [3]. NAFLD increases the risk of

development of hepatocellular carcinoma by 9% every

Non-alcoholic fatty liver disease (NAFLD) is a spec-
trum of diseases that ranges from simple steatosis
to steatohepatitis (NASH) to fibrosis and cirrhosis.
The risk of progression from steatosis to steatohepa-
titis is as high as 44-64% and risk of progression to
advanced fibrosis is 24% [1, 2]. In a small proportion
of cases, NAFLD can lead to serious complications in-
cluding decompensated cirrhosis, liver failure and hepa-

year [4].

Non-alcoholic fatty liver disease has a multidirec-
tional relationship with the metabolic syndrome [5, 6].
The standard definition put forth by the European Asso-
ciation for the Study of the Liver in the current prac-
tice guidelines is “NAFLD is characterised by excessive
hepatic fat accumulation, associated with insulin resis-
tance (IR), and defined by the presence of steatosis in
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> 5% of hepatocytes according to histological analysis
or by the proton density fat fraction (PDFE providing
a rough estimation of the volume fraction of fatty ma-
terial in the liver) > 5.6% assessed by proton magnetic
resonance spectroscopy (‘"H-MRS) or quantitative fat/
water selective magnetic resonance imaging (MRI)” [7].
Published literature demonstrates its association with
increased risk of cardiovascular disease [8, 9] and
cancer [10]. NAFLD also shows increased risk of
micro- and macrovascular complications as in people
with diabetes [11, 12]. All these complications place
these patients at two-fold risk of all-cause mortality [13].
Earlier, NAFLD was thought to be a disease of affluent
nations, but recent studies indicate that it is equally
prevalent in developing countries such as India [14].

With the alarming increase in the prevalence of
non-communicable diseases such as diabetes mellitus,
hypertension, obesity, dyslipidaemia, etc., the preva-
lence of NAFLD is also reaching epidemic levels [15].
It has become the most common cause of liver diseases
worldwide [16]. The precise prevalence of NAFLD is
difficult to assess as it varies geographically and differs
in different ethnicities. It is estimated to be 32% in the
Middle East and 27% in Asia. In India, the prevalence
of NAFLD is reported to vary from rural to urban
populations owing to the economic divide [16]. In the
urban Indian population NAFLD is reported to have
a prevalence between 16 and 32%, whereas in rural
India it is reported to be 9% [14, 17, 18]. Contrary
to this, another study reports NAFLD prevalence of
28.1% in rural India [19].

Despite the serious long-term effects associated
with NAFLD, the awareness about NAFLD in the gen-
eral population is low [20, 21]. NAFLD is common-
ly associated with diabetes mellitus, dyslipidaemia,
hypertension and obesity. These defining illnesses are
usually treated by physicians. Given the geographic
and racial differences, complex pathogenesis, subtle
initial presentation, involvement of multiple organ sys-
tems, complications, intricacies in evolving diagnostic
methods and cost of management, it is important for
referring physicians to be well aware of this initially
benign appearing and rapidly growing disease in its
early phase. Hence, we decided to assess the knowl-
edge and awareness about NAFLD among physicians.

Material and methods

A comprehensive questionnaire detailing factors
associated with NAFLD was given to the resident doc-
tors (post-graduates students in internal medicine)
and consultant physicians (practising doctors holding
an MD/DNB in internal medicine) in Bangalore city.

A similar questionnaire has been used previously for
assessing knowledge about NAFLD in doctors in Sri
Lanka [22]. The first part of the questionnaire com-
prised demographic variables such as name, age, gen-
der, resident doctor or consultant physician. The sec-
ond part consisted of questions assessing knowledge
of risk factors, complications, methods of diagnosis,
management options, progression and screening of
NAFLD. The study was approved by the Institutional
Ethical Committee.

Statistical methods

The responses of participants to different questions
related to awareness, treatment and management were
obtained and summarized in terms of frequency and
percentage. The participants were categorized into
two groups, namely, resident doctors and consultant
physicians. All the responses were compared between
these two groups based on frequencies using Pearson’s
x? test. The consultant physicians were further subdi-
vided into junior consultant physicians (< 40 years)
and senior consultant physicians (> 40 years) for com-
parisons based on experience. All the computations
were carried out using SPSS ver. 20.0 (IBM Corp.
ARMONK USA) software and the statistical signifi-
cance was evaluated at the 5% level.

Results

Table 1 provides descriptive statistics for partic-
ipant characteristics. There were 180 (75%) consul-
tants and 60 (25%) resident doctors who participated
in the study. Amongst these, 187 (77.9%) were male
and 53 (22.1%) were female. As regards age distribu-
tion, 62 (25.8%) were less than 30 years of age, while
59 (24.6%) were above 45 years and 96 (40.1%) were
in the range of 36-45 years. The mean of participants
was 42.05 £10.12 years. Table 2 shows the awareness in
participants about different aspects of NAFLD.

As regards epidemiology, 132 (55%) opined that
NAFLD is a major health problem. The majority, i.e.
110 (45.8%), believed that the prevalence of NAFLD
ranges between 31 and 40%, while 60 (25%) believed
it to be in the range of 21-30%. The difference in per-
ception among resident doctors and consultants about
the prevalence was significantly different (p < 0.0001).
The consultants considered the prevalence to be great-
er than that stated by residents. Both groups equally
advocated use of low lipid content diet (45.4%) and
hypocaloric diet (43.3%).
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Table 1. Descriptive statistics for participants

Parameters Level Statistic
Designation of participants, n (%) Resident doctors 60 (25)
Consultants 180 (75)
Sex, n (%) Female 53 (22.1)
Male 187 (77.9)
Age in years, n (%) <30 62 (25.8)
31-35 23 (9.6)
36-40 51(21.3)
41-45 45(18.8)
> 45 59 (24.6)
Participant's age in years, mean +SD 42.05 +10.12

In the causation, 155 (64.6%) participants opined
that the “disease is inherited”; there was no statistically
significant difference between the two groups.

Regarding associated disorders, all the participants
(100%) stated that diabetes and obesity are risk factors
and therefore associated with NAFLD. The occurrence
of hypertension along with NAFLD was experienced
by 229 (95.4%) respondents; however, the perception
significantly differed between resident doctors (83.3%)
and consultants 99.4% (p < 0.0001). The prevalence of
dyslipidaemia with NAFLD was suggested by 98.9% of
consultants, compared to 91.7% of residents (91.7%)
(p = 0.004). Further, 60.6% of the consultants opined
that sleep apnoea accompanies NAFLD, and this pro-

Table 2. Awareness about different aspects of non-alcoholic fatty liver disease among resident doctors and consultants

Parameters Response Resident doctors (n = 60) Consultants (n = 180) Total (N = 240) P-value
Awareness about epidemiology of NAFLD, n (%)
NAFLD is a major problem Yes 28 (46.7) 104 (57.8) 132 (55) 0.134
Prevalence of NAFLD (%) <10 7(11.7) 3(1.7) 10(4.2) < 0.0001
11-20 10(16.7) 9(5.0) 19(7.9)
2130 16 (26.7) 44 (24.4) 60 (25)
31-40 23(383) 87 (48.3) 110 (45.8)
41+ 4(6.7) 37 (20.6) 41(17.1)
Inherited TRUE 43 (71.7) 112 (62.2) 155 (64.6) 0.185
Dietary management Low lipid content diet (Yes) 26 (43.3) 83 (46.1) 109 (45.4) 0.932
Hypocaloric diet (Yes) 27 (45.0) 77 (42.8) 104 (43.3)
Low carbohydrate content 7(11.7) 20(11.1) 27 (113)
diet (Yes)
Is family screening recommended? Yes 4(6.8) 30(16.8) 34(14.3)
Awareness about associated disorders, n (%)
DM Yes 60 (100) 180 (100) 240 (100) -
HPT Yes 50 (83.3) 179 (99.4) 229 (954)  <0.0001
Obesity Yes 60 (100) 180 (100) 240 (100) -
Dyslipidaemia Yes 55(91.7) 178 (98.9) 233 (97.1) 0.004
Apnoea Yes 14 (23.3) 109 (60.6) 123(51.3) < 0.0001
Hypothyroidism Yes 8(133) 88 (48.9) 96 (40) < 0.0001
PCOS Yes 8(13.3) 65 (36.1) 73 (30.4) 0.001
IHD Yes 23(383) 96 (53.3) 119 (49.6) 0.044
Awareness about diagnostic methods, n (%)
UsG Yes 47 (78.3) 175(97.2) 222(925)  <0.0001
Thromboelastometry Yes 12(20.0) 38 (21.1) 50 (20.8) 0.854
MRI Yes 5(8.3) 95(52.8) 100 (41.7) < 0.0001
Liver biopsy Yes 50 (83.3) 162 (90.0) 212 (88.3) 0.164
Liver enzymes Yes 49 (81.7) 170 (94.4) 219(91.3) < 0.0001

P-values in bold indicate statistical significance.

NAFLD - non-alcoholic fatty liver disease, DM - diabetes mellitus, HPT - hypertension, PCOS - polycystic ovary syndrome, IHD - ischemic heart disease, USG - ultrasonography,

MRI - magnetic resonance
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portion was significantly higher than that of residents
(23.3%) (p < 0.0001). Hypothyroidism, polycystic
ovary syndrome (PCOS) and ischemic heart disease
(IHD) were also believed by the consultants to accom-
pany NAFLD, and the proportion of belief was signifi-
cantly higher than that of the residents, with p-values
< 0.0001, 0.001 and 0.044 respectively. Table 2 also
shows the awareness about the diagnostic modalities.
The perception about using ultrasonography (USG)
of the abdomen and MRI differed significantly be-
tween the residents and the consultants. About 97.2%
of consultants recommended USG for diagnosis, and
this proportion was significantly higher than that of
the residents (78.3%) (p < 0.0001). Also, nearly 52.8%
of consultants recommended MRI for diagnosis, and
this proportion was significantly higher than that of
the residents (8.3%) (p < 0.0001). The diagnosis based
on liver enzymes was recommended strongly by the

consultants as compared to the residents (p < 0.0001).
Thromboelastometry (20.8%) and liver biopsy (88.3%)
were advocated by both groups without a statistically
significant difference. Table 3 shows the perception
of participants about management, pharmacological
treatment and barriers in the management. There was
almost an absolute consensus (99.6%) on dietary mod-
ification and exercise by all the respondents. Usage of
vitamin E for nondiabetic patients (34.2%), pioglita-
zones (25%), statins (42.9%) and avoidance of more
than 7 units of alcohol (91.3%) and hepatotoxic drugs
(60.8%) were advocated by both the groups without
any statistically significant difference. The residents
primarily preferred the use of antioxidants (68.9%) as
against consultants (51.7%) and the difference in the
proportions was statistically significant (p = 0.016). As
regards the use of obeticholic acid, 17.2% of consul-
tants were aware of this option compared to only 1.7%

Table 3. Perception of resident doctors and consultants about management option, pharmacological treatment and barriers for management

Parameters Response Resident doctors Consultants Total P-value
(n = 60) (n = 180) (N = 240)

Management options, n (%)
Dietary modifications Yes 59(98.3) 180 (100) 239 (99.6) 0.083
Exercise Yes 59 (98.3) 180 (100) 239 (99.6) 0.083
Vitamin E for non-diabetic patients Yes 21 (35.0) 61(33.9) 82 (34.2) 0.875
Pioglitazones Yes 15(25.0) 45(25.0) 60 (25) 0.999
Avoiding hepatotoxic drugs Yes 35(58.3) 111 (61.7) 146 (60.8) 0.647
UDCA Yes 0 0 0 -
Avoiding > 7 U of alcohol Yes 52 (86.7) 167 (92.8) 219(91.3) 0.147
Statins Yes 23 (38.3) 80 (44.4) 103 (42.9) 0.408
Antioxidants Yes 31(51.7) 124 (68.9) 155 (64.6) 0.016
Obeticholic acid Yes 1(1.7) 31(17.2) 32(133) 0.002
Weight loss of 3-5% Yes 16 (26.7) 103 (57.2) 119 (49.6) < 0.0001
Weight loss of 10% Yes 10(16.7) 91 (50.6) 101 (42.1) < 0.0001
Referral to gastroenterologist Yes 5(8.3) 36 (20.0) 41 (17.1) 0.037
Pharmacological treatment, n (%)
Recommend statins for high AST and ALT Yes 0(0.0 11(6.1) 11(4.6) 0.051
Recommend vitamin E for patient of NAFLD Yes 2(3.3) 22(12.2) 24(10.0) 0.047
Aware of side effects of vitamin E Yes 1(1.7) 17 (9.4) 18(7.5) 0.048
Barriers for management, n (%)
Time constrain Yes 30 (50.0) 51(283) 81(33.9) 0.002
Lack of confidence in management Yes 44 (73.3) 159 (88.3) 203(84.6) 0.005
Cost of evaluation and treatment Yes 38(63.3) 121(67.2) 159(66.3) 0.581
Lack of compliance by the patient Yes 3(5.0) 18 (10.0) 21(8.8) 0.235
Uncomfortable to discuss obesity with patient Yes 0(0.0) 1(0.6) 1(0.4) 0.563

P-values in bold indlicate statistical significance.

UDCA - ursodeoxycholic acid, AST - alanine aminotransferase, AST - aspartate aminotransferase, NAFLD - non-alcoholic fatty liver disease
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Table 4. Perception of consultants stratified by age about management option, pharmacological treatment and barriers for management

Parameters Response Age < 40 years Age > 40 years Total P-value
(n=175) (n=105) (N =180)
Management options, n (%)
Dietary modifications Yes 75 (100) 105 (100) 180 (100) -
Exercise Yes 75 (100) 105 (100) 180 (100) -
Vitamin E for diabetic patients Yes 19(25.3) 42 (40.0) 61 (33.9) 0.041
Pioglitazones Yes 14(18.7) 31(29.5) 45 (25.0) 0.097
Avoiding hepatotoxic drugs Yes 39 (52.0) 72 (68.6) 111(61.7) 0.024
UDCA Yes 0 0 0
Avoiding > 7 U of alcohol Yes 74 (98.7) 93 (88.6) 177 (98.3) 0.011
Statins Yes 34 (45.3) 46 (43.8) 80 (44.4) 0.839
Antioxidants Yes 48 (64.0) 76 (72.4) 124 (68.9) 0.231
Obeticholic acid Yes 13(17.3) 18 (17.1) 31(17.2) 0.973
Weight loss of 3-5% Yes 40 (53.3) 63 (60.0) 103 (57.2) 0.373
Weight loss of 10% Yes 35 (46.7) 56 (53.3) 91 (50.5) 0.378
Referral to gastroenterologist Yes 18(13.3) 23(21.9) 41 (22.8) 0.081
Pharmacological treatment, n (%)
Recommend statins for high AST and ALT Yes 6(8.0) 5(4.8) 11(6.1) 0371
Recommend vitamin E for patient of NAFLD Yes 6(8.0) 16 (15.2) 22(12.2) 0.144
Aware of side effects of vitamin E Yes 3(4.0) 14(13.3) 17 (9.4) 0.035
Barriers for management, n (%)
Time constraint Yes 19(25.3) 32(30.5) 51(28.3) 0.451
Lack of confidence in management Yes 69 (92.0) 90 (85.7) 159 (88.3) 0.195
Cost of evaluation and treatment Yes 44 (58.7) 77 (73.3) 121 (67.2) 0.039
Lack of compliance by the patient Yes 4(5.3) 14(13.3) 18(10.0) 0.078
Uncomfortable to discuss obesity with patient Yes 0(0.0) 1(0.9) 1(0.5) 0.397

P-values in bold indicate statistical significance.

UDCA - ursodeoxycholic acid, AST - alanine aminotransferase, AST - aspartate aminotransferase, NAFLD - non-alcoholic fatty liver disease
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Fig. 1. Horizontal bar chart showing percentage of participants agreeing to
the worsening effect of different agents/medications. A comparison between
resident doctors and consultants

of the residents (p = 0.002). The weight loss of 3-5%
was suggested by 57.2% of the consultants for NAFLD
management, while only 26.7% of residents believed in

the benefit of weight loss (p < 0.0001). In addition, the
weight loss of 10% was suggested by 50.6% of the con-
sultants for NAFLD management, while only 16.7%
of residents believed in this weight loss (p < 0.0001).
A significantly higher proportion of consultants (20%)
refer patients to gastroenterologists, as compared to
residents (8.3%) (p = 0.037).

As regards treatment, the proportion of respon-
dents recommending statins for high alanine ami-
notransferase (ALT) and aspartate aminotransferase
(AST), as well as vitamin E for patients of NAFLD,
was low, i.e. 4.6% and 10% respectively. Moreover,
the proportion of consultants (12.2%) recommend-
ing vitamin E was higher than residents (3.3%),
which was significant (p = 0.047). Consultants sig-
nificantly had more knowledge about the side ef-
fects of vitamin E than residents (9.4% vs. 1.7%)
(p = 0.048).
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Fig. 2. Horizontal bar chart showing percentage of participants giving opinion on various indications of liver biopsy in study groups

Amongst the barriers in the management, about
33.8% of participants had concern about time man-
agement, residents having concern significantly more
frequently (50%) than consultants (28.3%) (p = 0.002).
Another important barrier was the lack of confidence
in management. Nearly 84.6% of participants had this
barrier, which was expressed significantly more of-
ten by consultants (88.3%) as compared to residents
(73.3%) (p = 0.005). Cost of evaluation and treatment
was another barrier experienced by the participants
(66.3%) without a significant difference between the
two groups. Lack of compliance by the patient was not
a major barrier as reported by both the groups (8.8%).

The perception about management options, phar-
macological treatment and barriers of management
among junior and senior consultant physicians was
analysed as shown in Table 4. There was a statistically
significant difference regarding the administration of
vitamin E to nondiabetic patients among participants
with age less than 40 years (25.3%) and those above
40 years (40%) (p = 0.041). Further, there was a signif-
icant difference of opinion about avoiding hepatotoxic
drugs between these two age categories (p = 0.024).
The senior consultants avoid the use of such drugs
(68.6%) as against the junior consultants (52%). Avoid-
ing more than 7 units of alcohol per week was advised
majorly by junior consultants (98.7%) as against senior
consultants (88.6%) (p = 0.011). There was concern about
the cost of treatment among consultants. The rate of con-
cern was significantly higher among senior consultants
(73.3%) than junior consultants (58.7%) (p = 0.039).

Figure 1 gives the percentage of participants be-
lieving in the precipitating or worsening effect on
NAFLD due to the usage of different drugs. The ma-

jority (93.3%) believe that statins have a worsening
effect on NAFLD, followed by 85% who believe that
paracetamol and 82.5% who believe that azathioprine
have a worsening effect on NAFLD. Regarding usage
of methotrexate (MTX), a significantly higher propor-
tion of consultants (84.4%) believed in its worsening
effect, as against 68.3% of resident doctors (p = 0.006).
Similarly, a high proportion of consultants believed
that the use of valproate, tamoxifen, and amiodarone
worsens NAFLD, as compared to resident doctors with
proportions 78.9% vs. 65%, 51.1% vs. 35%, and 45.6%
vs. 30%, respectively, all statistically significant.

Figure 2 shows the percentage of participants giv-
ing an opinion on various indications of liver biopsy.
There was a significant difference of opinion among
residents and consultants as regards the indication of
liver biopsy in coexisting conditions causing steato-
hepatitis (p = 0.006).

Discussion

Physicians are the first level of contact for most
patients with NAFLD or patients with risk factors of
NAFLD. Knowledge, awareness and attitude of these
physicians are important for screening, diagnosing
and encouraging these patients to adopt a healthy
lifestyle and sustain it for a long period. The available
studies indicate that physicians’ awareness of NAFLD
diagnosis and management was restricted and inade-
quate [23, 24]. The gap in awareness and perception
of these practitioners can be a major hurdle in opti-
mising patient care. The present study demonstrates
facts about the awareness and perception of consultant
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physicians and resident doctors of internal medicine
about NAFLD.

Awareness about prevalence

A study conducted in last decade in West Bengal
state of India revealed that NAFLD is prevalent among
individuals in a developing country who, at cursory
glance, may not appear to harbour the typical metabolic
risk factors for NAFLD and may, therefore, be inappro-
priately perceived not to be at risk for the condition [14].
This can lead to gross underdiagnosis of the condition.

70.8% of the participants of the present study indi-
cated that the prevalence of NAFLD in India is in the
range 20-40% which is in line with the reports about
the global prevalence of NAFLD using different meth-
ods for diagnosis of NAFLD [25-31]. Incidence of this
disease is expected to rise further in future with more
urbanisation, socioeconomic growth, lack of health
awareness, sedentary lifestyle and unhealthy dietary
habits [32]. This study shows that 55% (1 = 132) of par-
ticipants think that NAFLD can be a major health haz-
ard in the country. Around 45% of participants includ-
ing many who knew the prevalence and complications
correctly, did not consider NAFLD as a major health
problem. This is worrisome because the insufficient at-
tention given to the risk factors by these physicians can
lead to lethal underdiagnosis of the condition.

Awareness about risk factors and association

In this study, physicians and resident doctors
(> 95%) were well aware regarding the risk factors for
developing NAFLD (diabetes mellitus, hypertension,
obesity and dyslipidaemia) and awareness regarding as-
sociated complications such as apnoea, ischaemic heart
disease, hypothyroidism, polycystic ovarian syndrome,
etc. was lacking (< 60%), although the awareness level
of the consultant physicians was better than the resident
doctors. This difference might be due to the difference
in clinical exposure to these types of patients and years
of continued medical education in consultants. A study
about awareness and attitude conducted in Wiscon-
sin had shown higher knowledge about these associa-
tions even in primary care physicians in the USA [33].
A study from Sri Lanka had shown comparable results,
but in the cohort of primary as specialist doctors [22].

Awareness about diagnostic modalities

The prevalence varies according to the diagnostic
method. Although liver biopsy remains the gold stan-
dard for diagnosis of NAFLD/NASH [34], non-invasive

imaging by ultrasonography, MRI, and thromboelas-
tometry are sensitive modalities for diagnosing fatty
liver. These modalities do not differentiate between
steatosis and steatohepatitis [35-37]. Disagreement ex-
ists, however, regarding the necessity for performing
liver biopsy in NAFLD patients. The recognition of ap-
propriate clinical factors in conjunction with charac-
teristic ultrasound findings can lead to an accurate di-
agnosis of NAFLD without the use of invasive testing,
and also identify those individuals who should go on
to have a liver biopsy [38]. Going by the current prac-
tice guidelines from the European Association for the
Study of the Liver quoted earlier in the introduction,
liver biopsy, '"H-MRS or MRI is necessary to diagnose
a case of NAFLD [7].

Consultants in our study have unanimously vouched
for ultrasound as the first and foremost investigation in
NAFLD (97%) as against residents (78.3%) (p < 0.0001).
After USG, liver enzymes (94.4%) followed by liver
biopsy (88.3%) were the investigations preferred by
consultants, MRI (52.8%) and thromboelastometry
(21.1%). Comparatively, residents advocated all these
investigations in lower percentages. The plausible expla-
nation of this is the basic barrier of confidence among
residents in ordering higher investigations.

Figure 2 depicts the indications of liver biopsy as
perceived by our participants. When the conditions
causing steatohepatitis cannot be excluded, liver biop-
sy was advocated most by both groups, as against the
situations when such conditions coexist. This contra-
diction was due to skewing due to less advocacy of liv-
er biopsy by the resident group (p = 0.006). A plausible
explanation is that such invasive investigations in con-
ditions such as NAFLD are advised by consultants with
proper comparative assessment of benefit outweighing
risk of performing them. There was no significant dif-
ference in junior and senior consultants’ advice.

Perception about management

A vast majority of both groups of participants agreed
that diet (99.6%), exercise (99.6%) and avoidance of al-
cohol consumption (91.3%) were the mainstay treat-
ment options for NAFLD. However, there was no con-
sensus on the percentage of weight loss and the health
benefits. A modest weight loss of 5-10% can improve the
NAFLD activity score (NAS) and a weight loss of more
than 10% reverses even fibrosis at least by one stage [39].
More than half of the physicians lacked this knowledge.
Even in the diet advice, there was discrepancy as only
45% and 43% of participants overall advocated use of
low lipid and hypocaloric diet respectively as a part of
diet advice though the majority (99.6%) agreed that
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diet advice is a mainstay of managing NAFLD. This was
a poor practice of physicians observed in our study.

Among the other proposed medications, antioxidants
were the most advocated, significantly more by consul-
tants (64.6%) than residents (51.7%) (p = 0.016). Avoid-
ance of hepatotoxic drugs was advised by 60.8% of par-
ticipants of both groups. A comparatively lesser tendency
to prescribe therapeutic agents such as vitamin E, piogli-
tazone and obeticholic acid was observed in both groups.

A study in tertiary care hospitals in Brisbane re-
ported a striking finding that 71% of specialists in
other branches reported that they made no referrals
to hepatology services for an opinion regarding sus-
pected NAFLD/NASH. The proposed explanation for
this was that the majority of specialists (> 74%) did
not believe that specific liver-directed pharmacologic
therapy was involved in the therapeutic management
of simple steatosis or NASH, and liver biopsy was not
favoured as the most effective way to monitor patients
with NAFLD for disease progression [24]. Our study,
though focused on internal medicine practitioners,
showed that only 22.8% of participants were referred
to gastroenterologist/hepatologists. This is worrisome
in view of optimal management with continuously
evolving therapeutic guidelines which are more likely
to be known to hepatologists than physicians.

Barriers in the management of NAFLD

Studies in literature which have evaluated barriers
in the management of NAFLD have found that lack
of confidence is the main barrier in different subject
groups. A study on primary care physicians in Wiscon-
sin, USA showed this as the most common barrier with
58% voting for it [33]. But, as a matter of worry, our
study has shown this proportion to be much higher,
88.3%, with an alarming fact that medicine specialists
were our subjects. This can be attributed to inadequate
update options of standard guidelines and protocols
in developing countries even in this era. Cost of eval-
uation and treatment was the second most reported
barrier among our participants, consultants reporting
it significantly more (73.3%) than residents (58.7%)
(p = 0.039). This again is attributable to lack of reason-
ably priced investigating modalities and overall low-
er socioeconomic status of the patients in developing
countries. Other barriers such as time constraint and
lack of compliance by patients were reported on small-
er scales by both groups, 28.3% and 10% respectively.

Awareness about NAFLD precipitating agents

Figure 1 shows the awareness about worsening agents
of NAFLD. Statins (93.3%) were the most commonly per-

ceived worsening agent, followed by paracetamol (85%),
azathioprine (82.5%) and methotrexate (80.4%). There
was a statistically significant difference between the two
groups, in the perception about the worsening effect of
methotrexate, valproate, tamoxifen and amiodarone.

To summarise, our participants from both groups,
resident doctors and consultant physicians, knew
equally well about the association of NAFLD with
diabetes and obesity, diet advice, usefulness of throm-
boelastometry and liver biopsy, dietary modification
and exercise, usage of vitamin E, pioglitazone, statins
and avoidance of hepatotoxic drugs and alcohol.

Consultants knew significantly better than resi-
dents about the prevalence of NAFLD, the associations
and risk factors such as hypertension, dyslipidae-
mia, sleep apnoea. hypothyroidism, PCOS and IHD,
non-invasive diagnostic modalities such as USG, MRI
and liver enzymes, management options such as obeti-
cholic acid, weight loss advice, and referral to a gastro-
enterologist. Resident doctors advocated use of antiox-
idants more than consultants.

Strengths and limitations of the study

The previously published studies have concentrated
on a particular group of healthcare professionals with
the same level of training and experience. The main
strength of our study was the extensive coverage of
medicine specialist doctors at different levels of train-
ing and practice. This helped us in better comparative
assessment of knowledge, attitude and practices in the
management of NAFLD. The sample size is a large rep-
resentation of actual ultimate care givers.

The limitation while implementing the study was
inadequate coverage of the entire spectrum of NAFLD
in the questionnaire. The particular emphasis on the
spectrum of NAFLD including NASH and progression
to cirrhosis end stage liver failure would have been
more corroborative.

Conclusions

Since there are many controversies and discrepan-
cies in the literature regarding NAFLD, we have tried
to impartially analyse the knowledge, attitude and
practices of physicians in a cosmopolitan city.

This study highlights the need to increase wide-
spread awareness programmes in the understanding of
NAFLD and its major risk factors for physicians. It will
aid in timely diagnosis and translate to early referrals
to specialist doctors in order to have a positive impact
on these patients” health. Furthermore, there is a need
to educate and update doctors about the recent practice
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guidelines for NAFLD published by various societies in
addition to highlighting the issues related to NAFLD in
conferences, CMEs and peer group meetings.
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