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Nonalcoholic fatty liver disease (NAFLD) 
was identified nearly 40 years ago (Ludwig, 
Viggiano, McGill, & Oh, 1980) and since 
that time, the incidence has increased expo-

nentially (Estes, Razavi, Loomba, Younossi, & Sanyal, 
2018). The impact of NAFLD continues to grow as it 
surpasses viral hepatitis and alcoholic liver disease as 
the leading reasons for hepatocellular carcinoma, cir-
rhosis, and liver failure (Estes et al., 2018). Because the 
number of patients with NAFLD continues to expand 
past a point where a specialist can see each and every 
one, primary care (PC) nurse practitioners (NPs) play a 

crucial role in delivering care to these patients (de Silva 
& Dassanayake, 2009; Dietrich & Hellerbrand, 2014). 
However, studies have found that PC providers may be 
underprepared to fill this role and knowledge gaps lead 
to deviations from evidenced-based practice (Angulo 
et al., 2007; Stål, 2015). Little is known regarding 
PCNP’s knowledge gaps and practice approach because 
they are under-represented in the literature. As part of 
a larger study, we surveyed PCNPs and discovered they 
have similar knowledge gaps as their physician col-
leagues. This supports the importance of education and 
support for PCNPs as the prevalence of NAFLD grows 
to affect a large proportion of their patients.

NAFLD Diagnosis and Management
Nonalcoholic fatty liver disease is the general term 
used to describe a state of surplus fat, called steatosis, 
in the liver. The two subcategories of NAFLD include 
nonalcoholic fatty liver (NAFL) and nonalcoholic stea-
tohepatitis (NASH). Nonalcoholic fatty liver is a gen-
erally benign condition where steatosis is present 
without inflammation. In contrast, NASH refers to  
steatosis with inflammation and, often, co-occurring 
fibrosis (Dharel & Fuchs, 2014). Nonalcoholic steato-
hepatitis affects an estimated 20% of patients with 
NAFLD and is the more concerning form due to its 
tendency for more complications (Spengler & Loomba, 
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2015). Nonalcoholic steatohepatitis fibrosis is graded 
into mild, moderate, or severe fibrosis and can pro-
gress to cirrhosis and liver failure (Kleiner et al., 2005).

Identification of NAFLD is somewhat challenging. 
Although clinicians usually suspect NAFLD based on the 
presence of metabolic syndrome along with persistently 
elevated liver transaminases and/or steatosis detected on 
liver ultrasonography, the disease does not always result 
in these abnormalities (Ahmed et al., 2018; Rinella, 
2015). Clinical symptoms are also frequently absent 
(Chalasani et al., 2018). Another challenge is differentiat-
ing benign NAFL from the more concerning NASH. 
Traditionally, differentiation was accomplished with liver 
biopsy, but more recently, noninvasive assessment options 
have been developed to accomplish the task. These non-
invasive assessments can be conducted in PC (Angulo 
et al., 2007; Armstrong et al., 2014; Blais et al., 2015).

Noninvasive assessments use biometric measure-
ments such as weight and liver transaminases, to 
stratify patients at risk for fibrosis in NASH. They 
perform similarly or better than liver biopsy (Xiao 
et al., 2017). One concern is that the noninvasive meth-
ods cannot distinguish between NAFL and NASH; 
they can only distinguish between advanced NAFLD 
(NASH with severe fibrosis) and milder forms of 
NAFLD (NAFL or NASH with mild to moderate fibro-
sis). However, so far, this has not presented concern 
because only patients with severe fibrosis need to be 
referred to hepatology (Chalasani et al., 2018; 
McPherson, Anstee, Henderson, Day, & Burt, 2013; 
Tapper, Hunink, Afdhal, Lai, & Sengupta, 2016). The 
most commonly recommended noninvasive assess-
ments for NAFLD are the NAFLD fibrosis score (NFS) 
and the Fibrosis-4 score (Chalasani et al., 2018).

Management of NAFLD continues to evolve. 
Currently, lifestyle modifications are the predominate 
treatment modality for NAFLD. Weight loss through 
reduced caloric intake of 500–750 kcal/day and 
150 minutes of exercise per week are the current foci 
for NAFLD lifestyle recommendations (Chalasani 
et al., 2018; Kenneally, Sier, & Moore, 2017; Younossi 
et al., 2018). Stabilization of NASH fibrosis can be 
accomplished with weight loss of just 5% of a patient’s 
body weight whereas 7%–10% weight loss can improve 
NASH fibrosis (Chalasani et al., 2018). Although, cur-
rently, there are no Federal Drug Administration 
(FDA)-approved liver-directed therapies to specifically 
manage NAFLD, FDA-approved medications for 
weight loss and bariatric surgery are also recommend-
ed by guidelines (Chalasani et al., 2018).

NAFLD Awareness in Primary Care 
Providers
Three national studies have demonstrated that PC pro-
viders experience knowledge gaps regarding NAFLD 

concepts such as those described earlier. Only one 
study included NPs in the sample, though the sample 
was still primarily physicians. Eighty-three percent of 
participants in the study reported a need for more edu-
cation (Wieland, Quallick, Truesdale, Mettler, & 
Bambha, 2013). A second study showed half of a PC 
physician sample was unfamiliar with the differences 
between NAFL and NASH, yet participants were man-
aging patients with both diseases (Polanco-Briceno, 
Glass, Stuntz, & Caze, 2016). In another study, 84% 
of PC physicians underestimated the prevalence of 
NAFLD, even in obese and diabetic individuals, and 
58% reported a lack of confidence with disease treat-
ment, reporting this was a barrier to providing care 
(Said, Gagovic, Malecki, Givens, & Nieto, 2013). All 
three studies concluded a strong need for education 
among PC physicians. Although these studies provide 
generalizable information for PC physicians, there is a 
low to absent representation of PCNPs.

Two other studies looked at knowledge of nonhepa-
tology providers in Australia (Bergqvist et al., 2013; 
Patel et al., 2018). However, these studies, too, includ-
ed physician-only samples. Both studies found gaps 
regarding the prevalence of NAFLD. Among Australian 
hospitalists, 75% underestimated NAFLD prevalence 
(Bergqvist et al., 2013) whereas 58% of PC physicians 
underestimated the prevalence (Patel et al., 2018). 
Nearly half of PC physicians erroneously thought that 
liver transaminases are sensitive enough to rule out 
NAFLD or were unsure of the role of liver enzymes in 
diagnosis (Patel et al., 2018). Primary care physicians 
also failed to use recommended tools in guidelines such 
as the NFS. Thirty-one percent of PC physicians volun-
teered that the survey made them realize they had an 
unrecognized knowledge gap (Patel et al., 2018). Both 
studies concluded a need for training of healthcare 
providers regarding NAFLD.

Remaining studies have explored provider knowl-
edge gaps in Europe. In the United Kingdom, NAFLD 
knowledge and attitudes of both patients and PC phy-
sicians were explored in a qualitative manner (Avery 
et al., 2017). Findings included a need for PC physician 
education and better patient education materials. 
Several PC physicians felt underequipped to provide 
lifestyle change counseling and also felt a lack of com-
fort with diagnosis and management. Patients shared a 
lack of education and support given to them by PC 
physicians. Surprisingly, one patient was told to 
“Google” NAFLD rather than the physician supplying 
information. In the Netherlands, van Asten, Verhaegh, 
Koek, and Verbeek. (2017) highlighted a striking 
underuse and awareness of NAFLD clinical practice 
guidelines by PC physicians (only one of 64 reported 
using guidelines). In France, Ratziu et al. (2012) noted 
that even gastroenterologists were prone to diagnostic 
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knowledge gaps, with 78% of their sample showing an 
over-reliance on liver transaminases even in patients 
with metabolic risk factors or obesity. As previously 
mentioned, liver transaminases have low sensitivity for 
ruling out NAFLD and, specifically, NASH (Ahmed 
et al., 2018; Rinella et al., 2016).

Purpose
The literature illustrated a knowledge gap among an 
almost exclusive physician sample. It is unclear wheth-
er this knowledge gap extends to PCNPs because NPs 
were only represented in one sample and were less than 
7% of the sample (Wieland et al., 2013). Therefore, 
the purpose of this study was to evaluate PCNPs’ 
knowledge, clinical approaches, and preparedness 
regarding care of the patient with NAFLD in an effort 
to explore whether PCNPs experience similar knowl-
edge gaps as their physician colleagues. The data were 
collected as part of a pre/post-test survey evaluation 
design for a larger project evaluation that developed 
and evaluated an NAFLD tool kit (Casler, Trees, & 
Bosak, 2020). Nine (45%) of the project evaluation 
participants did not complete the post-test survey, but 
their responses on the pretest survey, grouped with the 
other participants’ pretest survey responses, provided a 
picture of the state of PCNPs’ knowledge and prepar-
edness regarding NAFLD.

Methods
A convenience sample of 20 PCNPs from two 
Midwestern NP professional groups completed the 
Nonalcoholic Fatty Liver Disease survey (Patel et al., 
2018). The survey tool was a 19-question survey with 
three sections. The first section assessed general knowl-
edge regarding NAFLD, the second section assessed 
approaches to clinical care by PCNPs, and the final 
section assessed perceived preparedness and comfort 
regarding caring for patients with NAFLD. The first 
two sections included not only questions with true/
false answer options, but also an option to mark 
“unsure.” The final section included a single 5-point 
Likert-scale question that asked participants whether 
they felt they had adequate knowledge to care for 
patients with NAFLD. The answer choices ranged 
from strongly disagree (0) to strongly agree (5). 
Research Electronic Data Capture was used to deliver 
the survey. Survey data were anonymous, and no iden-
tifying information, including e-mail address, was col-
lected. The study was approved by the institutional 
review board as an exempt study.

Results
Descriptive statistics were used to summarize the sur-
vey findings. The range of years of experience of the 
participants was 1–43 years (mean = 8.75; median = 

5). Analysis of knowledge showed knowledge gaps in 
some but not all areas. Examples of knowledge gaps 
included only 30% of the sample being able to cor-
rectly estimate the prevalence of NAFLD. Reassuringly, 
however, all PCNPs did correctly identify the role of 
weight loss (100%) and nearly all recognized the 
important role of physical exercise (90%) and optimi-
zation of treatment of metabolic comorbidities, such as 
diabetes, on NAFLD (95%). Participants did, however, 
underappreciate the role of bariatric surgery (50%) 
and pharmacology-directed at weight loss (50%).

The survey also assessed clinical practice behaviors 
of the PCNPs. For NAFLD management, 95% of par-
ticipants in the sample reported they would provide 
information on diet and exercise and 90% would refer 
to exercise and physical activity programs, 70% would 
refer to a dietician, and 40% would refer to a weight 
loss clinic. Sixty-five percent of participants in the sam-
ple reported they would not refer a patient to a special-
ist unless liver transaminases were abnormal, and 
100% of the sample reported using liver transaminases 
to monitor NAFLD progression. Both misconceptions 
regarding liver transaminases illustrate the need for 
education because many patients with NAFLD, even 
those with cirrhosis, have liver transaminase values in 
the normal range (Ahmed et al., 2018; Ratziu et al., 
2012; Rinella et al., 2016).

Over-reliance on ultrasonography was also identi-
fied. Eighty percent of our sample reported using ultra-
sonography for monitoring of NAFLD. This is prob-
lematic, given that ultrasonography may not show 
evidence of NAFLD unless 30% or more of the liver is 
affected by steatosis (Saadeh et al., 2002). In addition, 
liver ultrasonography can be normal in early cirrhosis 
(Lurie, 2015; Saadeh et al., 2002).

Further analysis of clinical practice behaviors showed 
that although PCNPs knew about some 
guideline-suggested interventions, few used them. For 
example, most participants knew that the NFS was rec-
ommended for diagnosis and monitoring of NAFLD 
(65% and 70%, respectively), yet only 15% reported 
using it in clinical practice. This may illustrate a gap 
between “knowing” and “doing,” a phenomenon previ-
ously described in the literature (Cochrane et al., 2007).

Another area of concern in our sample was the lack 
of comfort and perceived preparedness to care for 
patients with NAFLD. Only 35% of participants in 
this sample agreed (and none strongly agreed) that 
they had adequate knowledge to take care of patients 
with NAFLD (Figure 1; Table 1). This demonstrates an 
educational need for PCNPs. Combined with the self-
reported knowledge gaps, this finding provides insight 
into the state of knowledge for PCNPs, a population 
under-represented in studies describing PC provider 
knowledge and behaviors regarding NAFLD.
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Discussion
Primary care nurse practitioners in our sample had 
adequate knowledge regarding NAFLD in some, but 
not all, areas. Knowledge gaps in the sample are simi-
lar to those identified in physician colleagues. This 
included a likelihood to over-rely on liver transami-
nases to rule out NAFLD and its progression (Patel 
et al., 2018; Ratziu et al., 2012). Also, 65% of our 
sample underestimated the prevalence of NAFLD in 
the obese population and 45% underestimated the 
prevalence in the general population, mirroring find-
ings in studies of physicians (Patel et al., 2018; Said 
et al., 2013).

The results from the Likert scale question assessing 
preparedness for NAFLD patient care suggest that 
PCNPs need and want more support and education 
regarding NAFLD. This, in combination with our and 
other authors’ findings of knowledge gaps and “know-
ing” versus “doing” discrepancies, highlights the need 
for continued NAFLD education efforts focused on 
PCNPs. Some examples of potential solutions include 
awareness campaigns such as “Think NAFLD” (Marjot 
et al., 2018), educational conferences (Grattagliano 

et al., 2008), or online tool kits (Casler et al., 2020). 
Future research also needs to be done to confirm our 
findings with a larger PCNP sample and to explore the 
impact of NAFLD education efforts for PC providers.

Limitations
There are limitations to our findings. First, the small 
sample size, convenience sample, and regional-only 
location of the study limit the generalizability of the 
results. In addition, the utilized survey was developed 
and tested for validity in Australia. However, we were 
able to modify the tool for use within the United States 
after consultation with NASH clinical experts. After 
this, we performed a pilot review of the survey for 
appropriateness with five PCNPs who were not part of 
the study sample. Finally, the small sample size may 
not be representative of the entire PCNP population, 
as respondents may have participated because of their 
interest in NAFLD.

Strengths include that the survey explored the base-
line knowledge and clinical approach to NAFLD by 
PCNPs, a population scantly represented in current 
literature describing NAFLD knowledge gaps. Our 
survey also included a previously used survey tool with 
content and face validity.

Conclusion
Primary care nurse practitioners experience similar 
knowledge gaps as their physician colleagues and share 
a desire for more support in caring for patients with 
NAFLD. Moreover, although knowledge about some 
aspects of NAFLD is adequate, it may not translate 
into clinical practice behaviors. Therefore, PCNPs need 
continued education and support to fulfill their role to 
provide patient care during the NAFLD epidemic.✪
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