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Abstract
Background Primary care providers (PCPs) face increasing numbers of patients at risk for NAFLD and are responsible for 
the detection of NAFLD and the decision on referral to specialists. We conducted a PCP needs assessment to ascertain the 
barriers and desired supports for NAFLD in primary care.
Methods We designed a cross-sectional study of PCPs at a large diverse health system and surveyed faculty, residents, and 
nurse practitioners. Questions assessed NAFLD knowledge, approach to diagnosis and fibrosis testing including use of FIB-
4, and attitudes toward support tools.
Results The survey was sent to 115 PCPs with an 80% (n = 92) response rate. Respondents were 52% faculty and 48% resi-
dents. Over 40% were unsure of which diagnostic tests to order and which data constituted a diagnosis. PCPs were aware 
of the importance of fibrosis, yet few knew the components of FIB-4, few used FIB-4 in practice, and yet the most common 
reason for referral was to obtain fibrosis staging. The majority showed high levels of interest toward possible tools to improve 
NAFLD management, and only 5% perceived lack of time to be a barrier.
Discussion Our survey revealed PCPs need and want strategic approaches to NAFLD. We found PCPs lack confidence in 
diagnosing NAFLD and are inconsistent in management strategies. PCPs had high awareness of the importance of fibrosis, 
but not of the FIB-4. It was encouraging that PCPs reported that time was not a major barrier and had positive attitudes toward 
potential practice support tools, indicating that practice guidelines designed for primary care should be created.

Keywords NAFLD · Primary care · Implementation science · Fatty liver · Noninvasive fibrosis assessment

Introduction

The estimated US prevalence of nonalcoholic fatty liver 
disease (NAFLD) is 25% and rising, resulting in exponen-
tial increases in cirrhosis, hepatocellular carcinoma, and 
liver-related deaths [1, 2]. NAFLD encompasses a range 
of severity from asymptomatic simple steatosis to nonalco-
holic steatohepatitis (NASH) to cirrhosis [3], and fibrosis 
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stage is independently predictive of liver-related mortality 
[4–6]. Unfortunately, 25% of patients have a moderate or 
greater fibrosis stage at time of diagnosis [5]. Earlier detec-
tion of NAFLD would expand the time window for patients 
to seek treatment prior to fibrosis progression. Primary care 
providers (PCPs) encounter rising numbers of patients with 
NAFLD comorbidities [7], yet routine screening of at-risk 
patients in primary care is not currently recommended [8]. 
To improve accurate NAFLD diagnosis and appropriate spe-
cialty referral, an essential first step is understanding the 
barriers faced by PCPs. No prior study has evaluated the 
perspectives of PCPs around NAFLD detection and fibro-
sis staging. We conducted a PCP needs assessment survey 
and hypothesized that PCPs would have gaps in knowledge 
around NAFLD and low awareness and use of fibrosis test-
ing, but high interest in receiving NAFLD guidance.

Methods

Study Population and Setting

We designed a cross-sectional study of PCPs at a single, 
large, urban primary care clinic with over 26,000 diverse 
patients and a multi-payer mix within a tertiary care aca-
demic health system. We categorized PCPs as faculty mem-
bers or trainees. A faculty member was defined as a PCP 
who had completed their training, including those who were 
attending physicians, clinical fellows, and nurse practition-
ers. Faculty members were also grouped by their duration of 
clinical practice since residency. A trainee was defined as a 
PCP who was currently in their internal medicine residency. 
We surveyed only second- and third-year residents; first-year 
residents were not surveyed since they had not been in the 
PCP role for more than one month at the time of the survey. 
All faculty PCPs provide continuity of care to approximately 
200 patients per half day of practice; all trainee PCPs cared 
for a total panel of approximately 120 patients. There are no 
systematic differences in the patients seen by PCPs or by 
trainees. All PCPs use the same clinic space and same EMR, 
have access to the same specialists, and use the same process 
for ordering services and referrals.

Survey Design and Methods

An electronic survey was sent to all PCPs in August 2020. 
After the initial survey was sent, electronic reminders were 
sent at 2 weeks and 4 weeks, and no incentives were offered 
or given for survey completion. The survey was closed after 
4 weeks. All surveys returned were anonymous and were 
used for analysis. Responses were compiled using Qual-
trics® software. The survey included multiple choice and 
Likert-scale questions. Multiple-choice questions specified 

whether the question allowed a single response or multiple 
responses. Questions assessed (1) knowledge of NAFLD 
prevalence and outcomes, (2) diagnostic and management 
practices, (3) approach to fibrosis testing including use of 
the FIB-4 noninvasive calculator, and (4) attitudes toward 
several hypothetical PCP practice support tools to assist with 
NAFLD. Data are reported as a percentage of responses for 
each category. For each NAFLD knowledge area, we com-
pared the proportion of correct responses between faculty 
members and trainees using Chi-squared tests. All analyses 
were performed using Stata 16.0. This study was approved 
by the UCSF Institutional Review Board.

Results

The survey was sent to 115 providers with an 80% (n = 92) 
response rate. Table 1 shows characteristics of respondents 
(52% faculty and 48% trainees) and the categorization of 
faculty by years in practice. Faculty respondents consisted 
of 39 attending physicians, 1 general medicine fellow, 1 out-
patient primary care chief resident, and 7 nurse practitioners. 
Table 2 shows responses to discrete knowledge questions 
by the proportion of correct responses for the overall sam-
ple and the comparison of trainee versus faculty responses. 
For the overall PCP population, the majority (67%) were 
incorrect and either under-estimated or were unaware of the 
prevalence of NAFLD, yet 79% correctly identified the long-
term risks of NAFLD, including cardiovascular mortality, 
hepatocellular carcinoma, and the need for liver transplanta-
tion. Faculty PCPs were significantly more knowledgeable 
(84%) regarding the importance of fibrosis as the major pre-
dictor of cirrhosis compared to trainees (63%) but on other 
knowledge questions, there were no significant differences 
between groups. Figure 1 shows the perceptions of PCPs 
regarding barriers to NAFLD diagnosis, practices used in the 
management of a suspected NAFLD patient, and preferences 
for/against potential electronic medical record tools to help 

Table 1  PCP survey respondents and duration in practice

a Faculty includes faculty physicians, nurse practitioners, chief resi-
dents, and fellows

Total 
respondents 
(n)

Trainees (n, %) Facultya (n, %)

92 44 (48) 48 (52)
Duration in practice
 In training 42 42 (100) 0
 0–5 years 14 0 14 (16)
 6–10 years 8 0 8 (9)
 11–20 years 15 0 15 (17)
 21+ years 10 0 10 (11)
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PCPs with NAFLD, for the overall sample and by faculty 
and trainees. Over 40% of PCPs were both unsure of which 
diagnostic tests to order and which data were sufficient to 
make the diagnosis. When managing suspected NAFLD, 
most PCPs reported repeating liver enzymes in 6 months 
(71%), counseling on lifestyle modification (82%), ordering 
viral hepatitis serologies (82%), and obtaining abdominal 
ultrasound (79%). Only 5% perceived lack of time to be a 
barrier in NAFLD management. Regarding the need for 
fibrosis assessments for NAFLD patients, while PCPs were 
knowledgeable about the importance of fibrosis (75%), only 

25% knew the components of the noninvasive FIB-4 calcula-
tor, and only 15% reported using the FIB-4 in practice. How-
ever, the most common reason (95%) reported their reason 
for referring a patient to hepatology was for the purpose 
of obtaining fibrosis assessment either through Fibroscan® 
or biopsy. In addition, when asked about their interest in 
specific potential NAFLD tools to support their practice, 
high proportions of PCPs reported positively, including for 
an automated order set (76%), a link to a FIB-4 calcula-
tor (71%), and an electronic consult with decision support 
(56%).

Table 2  PCP responses to NAFLD knowledge questions

a One selection was permitted for each question

NAFLD knowledge question  areaa Total respondents (correct 
responses/total responses, 
%)

Trainee responses (correct 
responses/total responses, 
%)

Faculty responses (correct 
responses/total responses, 
%)

p value

The overall prevalence of NAFLD 28/87 (32) 11/41 (27) 17/46 (37) 0.31
The long-term clinical outcomes of NAFLD 67/86 (78) 33/41 (80) 34/45 (76) 0.58
The importance of fibrosis as the major 

predictor of cirrhosis
62/84 (74) 25/40 (63) 37/44 (84) 0.03

The components of the FIB-4 score 20/81 (25) 11/37 (30) 9/44 (20) 0.34

Fig. 1  The perceptions, practice patterns, and preferences of NAFLD management among PCPs
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Discussion

Despite the rapidly growing clinical research in the NAFLD 
field, and the frequent call for earlier recognition of patients 
before fibrosis progression, this is the first study assessing 
the practices and needs of PCPs in diagnosing, staging, and 
managing NAFLD. PCPs are on the front line of the NAFLD 
epidemic, and although there are PCP-oriented evidence-
based guidelines in the management of conditions associated 
with NAFLD, such as diabetes mellitus, hyperlipidemia, and 
cardiovascular disease, there have not been NAFLD screen-
ing or management guidelines designed for use by PCPs.

Our survey revealed PCPs, both faculty members and 
trainees, lack confidence in diagnosing NAFLD and demon-
strate many inconsistencies with their approach to managing 
NAFLD. Most PCPs are taking multiple first-line steps to 
diagnose NAFLD, such as ordering viral hepatitis serologies 
and abdominal ultrasound, but vary widely in the frequency 
of ordering specialty referrals or advanced diagnostic test-
ing. Our findings also tell us that PCPs need more education 
and experience with fibrosis tools that are available for their 
own use. There was a stark contrast between the high level of 
knowledge that fibrosis is the strongest predictor of cirrhosis, 
but low rates of PCPs performing fibrosis testing themselves. 
Use of the noninvasive FIB-4 calculator, requiring age, AST, 
ALT, and platelet count, would be a low-cost and convenient 
test that PCPs could perform and would help PCPs feel more 
confident regarding which patients need specialty referral, 
yet very few were familiar with the FIB-4 or were using it 
in practice. Though not statistically significant, it is notable 
that more current trainees were aware of the FIB-4 compared 
to faculty PCPs, suggesting that FIB-4 may be getting intro-
duced in medical education.

It is encouraging that both trainee and faculty PCPs in 
this survey reported that lack of time was not a major barrier 
to NAFLD workups and indicated highly positive attitudes 
and levels of interest in proposed electronic practice support 
tools to make diagnosis and management more efficient. Our 
study is limited to a single center, so results cannot be gen-
eralized, but this primary care practice does provide more 
than half of the primary care visits for the largest academic 
health system in San Francisco.

In conclusion, in this first study of the PCP experience 
regarding NAFLD, it is clear that PCPs want and need clear 
NAFLD diagnostic strategies, clinical protocols, and non-
invasive tools for fibrosis evaluation; it is therefore essential 
that primary care guidelines should be developed to improve 
early detection and interventions before disease progression.
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