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Preparedness of Residents to Manage Pediatric Nonalcoholic 
Fatty Liver Disease: A National Survey

*Namrata Patel, MD, MPH, †Valentina Discepolo, MD, PHD, ‡Nour Asfour, MPH, and §Ruba K. Azzam, MD, MPH   

Objective: Nonalcoholic fatty liver disease (NAFLD) is reported to 
be the most common chronic pediatric liver disease. Little information 
is available on the adherence of residents in-training to the published 
guidelines for the evaluation and management of pediatric NAFLD. 
The goals of this study are as follows: (i) to assess the consistency of 
screening and evaluation for NAFLD in obese and overweight children 
at continuity clinics by upper level residents, and (ii) to determine the 
residents’ extent of training, knowledge, comfort, and competence levels 
in NAFLD care.
Methods: An electronic survey developed using REDCap was emailed to 
accredited Pediatric Residency Programs in the United States. Program direc-
tors and coordinators were requested to forward the survey to their upper level 
pediatric and medicine/pediatrics residents. Statistical analysis of responses 
(n = 399) was performed.
Results: More than 88% of residents reported to be exposed to obese and 
overweight children, representing at least 25% of the patients encountered 
in clinics. Regardless of their training level, they inconsistently screened for 
(>60%), initiated evaluation of, or provided counseling on NAFLD in these 
patients, not following the North American Society for Pediatric Gastroenter-
ology, Hepatology and Nutrition guidelines. Over 80% of residents perceived 
to have received inadequate training resulting in insufficient knowledge on 
NAFLD, which they identified as their biggest barrier (25.7%). There was 
minimal statistically significant difference in the survey findings between 
training levels (PGY-2 vs PGY-3/4).
Conclusions: Educational interventions should be implemented by pediat-
ric residency programs to enhance educational core curricula for the early 
detection and initiation of management of NAFLD, an emerging public health 
problem.
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INTRODUCTION
Nonalcoholic fatty liver disease (NAFLD) is the most com-

mon chronic liver disease in adults as well as in children in the 
United States of America (USA) (1). The pooled mean prevalence 
of pediatric NAFLD was 7.6% (95% confidence intervals [CI], 5.5-
10.3) in general population studies and 34.2% (95% CI, 27.8-41.2) in 
pediatric obesity clinics (2).

A long-term, retrospective, cohort study showed that children 
with NAFLD had a 14 times higher risk of progression to severe 
liver disease or death when compared to those without (3). NAFLD-
related end-stage liver disease is the the leading indication for liver 
transplantation in adult females (4) and the second most common 
indication for liver transplantation in all young adults in the United 
States, expected to become the first by 2030 (5). Since it is often 
asymptomatic, NAFLD diagnosis might be missed in children (2).

In 2007, the American Academy of Pediatrics (AAP) released 
guidelines that recommended children aged 9–11 who are obese 
(body mass index [BMI] ≥ 95th percentile) or overweight (BMI 
85th–94th percentile) but presenting also risk factors including 
central adiposity, insulin resistance, prediabetes or diabetes, dys-
lipidemia, sleep apnea, and family history of liver disease, should 
undergo blood tests for aspartate aminotransferase, alanine amino-
transferse (ALT), fasting glucose level, and lipid panel to check for 
complications related to overweight and obesity including the risk for 
NAFLD development (5).

Guidelines were then published by the North American 
Society for Pediatric Gastroenterology, Hepatology, and Nutrition 
(NASPGHAN) in 2017 (6) to further assist physicians who encoun-
ter suspected NAFLD in general pediatric offices. This includes per-
sistently (>3 months) elevated ALT, more than twice the upper limit 

Received September 13, 2021;accepted March 30, 2022.
*Department of Pediatric Gastroenterology, Hepatology and Nutrition, University 

of California, San Francisco, San Francisco, CA; †Department of Translational 
Medical Sciences, Section of Pediatrics, University of Naples Federico II, 
Naples, Italy; ‡University of Chicago Pritzker School of Medicine, Chicago, 
IL; and §Department of Pediatrics, Pediatric Gastroenterology, Hepatology & 
Nutrition, University of Chicago, Chicago, IL. 

Correspondence: Ruba K. Azzam, MD, MPH, Pediatric Gastroenterology and 
Transplant Hepatology, University of Chicago/Comer Children’s Hospital, 
5841 S Maryland Ave, MC 4065, Chicago, IL 60637. E-mail: razzam@peds.
bsd.uchicago.edu

The authors report no conflicts of interest.
This work was supported by University of Chicago Department of Pediatrics pro-

vided internal research funding for this project. Otherwise, they had no other 
role in the design or conduct of this study. Dr Patel was funded in part by NIH 
grant T32 DK007762.

Supplemental digital content is available for this article.
Copyright © 2022 The Author(s). Published by Wolters Kluwer Health, Inc. on 

behalf of the European Society for Pediatric Gastroenterology, Hepatology, and 
Nutrition and the North American Society for Pediatric Gastroenterology, Hep-
atology, and Nutrition. This is an open access article distributed under the Cre-
ative Commons Attribution License 4.0 (CCBY), which permits unrestricted 
use, distribution, and reproduction in any medium, provided the original work 
is properly cited.

JPGN Reports (2022) 3:3(e219)

What Is Known

•	 Nonalcoholic fatty liver disease (NAFLD) is the most 
common chronic pediatric liver disease, yet it is often 
undiagnosed.

•	 Screening at-risk children is crucial since early lifestyle 
modification can effectively reverse its progression.

• Both pediatric and adult guidelines delineate indica-
tions for pediatric NAFLD screening, evaluation, and 
management.

What This Study Adds

• This study provides insight into in-training residents’ 
practices in screening and early management of chil-
dren with suspected NAFLD.

• It uncovers their perceived lack of knowledge and 
inadequate training.

• Results call for comprehensive NAFLD educational 
interventions during pediatric residency.
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of normal, that should be evaluated for NAFLD or other causes of 
chronic hepatitis, whereas clinically available routine ultrasound is 
not recommended as a screening test for NAFLD in children due to 
inadequate sensitivity and specificity (6).

Poor guideline adherence is a common barrier to screen, 
identify, and care of patients with chronic conditions, as previ-
ously described for asthma and sickle cell disease (7-10). A mul-
ticentric study was recently published by Kaiser Permanente and 
found that ALT screening by AAP guidelines was performed in 
only 54.0% of children with obesity from 2009 to 2018 (11), indi-
cating that the true incidence of NAFLD is likely not accurate as 
many patients are likely undiagnosed. However, adherence to the 
NASPGHAN guidelines has not been so far investigated. Thus, 
following the NASPGHAN guidelines, we designed and adminis-
tered a survey to residents enrolled in accredited Pediatric Resi-
dency Programs in the United States to assess the consistency of 
the screening for NAFLD, one of the complications of obesity, 
and to determine the residents’ extent of training and competence 
in NAFLD care. By understanding pediatric resident practices, we 
can understand and address the gaps in medical education regard-
ing NAFLD, the leading indication for liver transplantation in 
adult women, to hopefully contribute to reduce the incidence rate 
of this chronic, preventable condition and avoid outcomes such as 
cirrhosis or transplantation.

METHODS

Survey Design, Administration, and Recruitment 
Strategy

The survey was designed, collected, and managed using 
REDCap electronic data capture tools (12) hosted at the University 
of Chicago. According to the NASPGHAN guidelines, “normal” 
ALT was defined as below 22 mg/dL for girls and 26 mg/dL for boys 
and “abnormal ALT” was defined as two times these levels, while 
“Abnormal ultrasound” was defined as “steatosis” or “increased 
echogenicity” found in liver. After reviewing the initial data, we 
added one more section of four questions to explore the barriers 
that residents may face in pursuing the recommended processes for 
screening and counseling patients with suspected NAFLD. A pilot 
testing survey was carried out among current postgraduate year 
PGY-2 and PGY-3 residents at the University of Chicago pediat-
ric residency program before conducting the study nationally. The 
study was approved and reviewed by the University of Chicago 
Institutional Review Board.

The survey was emailed five times from May to Decem-
ber 2018 to 206 program directors and residency coordinators 
at accredited Pediatric Residency US Programs identified in the 
American Medical Association directory. We requested the survey 
to be forwarded to upper level pediatrics and medicine/pediatrics 
(PGY-2, PGY-3, and PGY-4 in combined medicine/pediatrics resi-
dents) and offered an option of enrollment in a $25 Visa gift card 
raffle.

Data Management and Statistical Analysis
All Likert-scale responses were translated into ordinal num-

bers: always = 1, often = 2, sometimes = 3, never = 4 or none = 1, 
minimal = 2, moderate = 3, significant = 4, and they are presented as 
means ± standard deviations. Categorical variables are presented as 
total numbers (percentages). To understand if the duration of train-
ing impacted the responses, differences between PGY-2 and PGY-3/4 
residents for the different survey questions were calculated. Categori-
cal variables were assessed using Chi-square test, while continuous 
variables, including Likert-scale data, were assessed by t-test (13). A 
P value ≤0.05 was considered statistically significant.

RESULTS
We estimated that an email with the survey reached 1170 

residents based on email receipts (opened, unread, or deleted status) 
and location data (city, state) reported by participants. Of those, we 
received 483 surveys from residents of at least 22 states, representing 
all four US regions (Northeast, Midwest, South and West), result-
ing in a 41.3% response rate. We evaluated the responses for 399 of 
483 participants who fully completed the survey. Eighty-four surveys 
were removed from the analysis because of incomplete responses. 
Of the 399 completed surveys, 269 participants filled out the addi-
tional education and barrier questions. Among the respondents, 178 
(44.6%) were PGY-2 while 221 (55.4%) were PGY-3/4 residents 
(Table 1). We did not compare responses between pediatric versus 
medicine-pediatrics residents given much fewer number of responses 
from the latter group. Similarly, we did not compare responses based 
on residency setting since the number of respondents from univer-
sity-based programs significantly exceeded those from community-
based ones (68.9% vs. 31.1%, Table 1). Patient population in clinics 
often included overweight or obese children: 49.9% (199/399) resi-
dents reported encountering 26–50% overweight or obese patients, 
whereas 38.4% encountered more than 50% of them (Table 1).

NASPGHAN guidelines suggest to screen all obese children 
aged 9–11 and overweight children with risk factors (central adipos-
ity, insulin resistance, pre or diabetes, dyslipidemia, sleep apnea), or 
younger patients with risk factors, including severe obesity, family 
history of NAFLD/NASH, or hypopituitarism. First-degree relatives 
of children with NAFLD should also be screened.

The first section of the survey assessed the screening pro-
cess of overweight and obese pediatric children by the residents for 
NAFLD. We first asked how often residents check growth param-
eters and inquire about personal and family history that might unveil 

TABLE 1.  Participant characteristics

 
PGY-2
n (%) 

PGY-3/4
n (%) 

Total
n (%) P* 

No. of participants 178 (44.6) 221 (55.4) 399 (100.0)  

Training program    10.25

  Pediatrics 173 (97.2) 196 (88.7) 369 (92.5)  

  Medicine-pediatrics 5 (2.8) 25 (11.3) 30 (7.5)  

Percent of clinic patients BMI >85%ile   0.068

  <25% 26 (14.6) 21 (9.5) 47 (11.8)  

  26–50% 83 (46.6) 116 (52.5) 199 (49.9)  

  51–75% 66 (37.1) 72 (32.6) 138 (34.6)  

  >75% 3 (1.7) 12 (5.4) 15 (3.8)  

Future career path    0.029

  Primary care 51 (28.7) 79 (35.7) 130 (32.6)  

  Hospitalist 18 (10.1) 31 (14.0) 49 (12.3)  

  Subspecialty 89 (50.0) 101 (45.7) 190 (47.6)  

  Undecided 20 (11.2) 10 (4.5) 30 (7.5)  

Residency setting    0.552

  University-based 119 (66.9) 156 (70.6) 275 (68.9)  

  Community-based,  
  university affiliate

41 (23.0) 49 (22.2) 90 (22.6)  

  Community-based, no  
  university-affiliate

18 (10.1) 16 (7.2) 34 (8.5)  

*P value based on chi-square test, comparing distributions between PGY-2 and 
PGY-3/4.

BMI = Body mass index.



www.jpgnreports.org	 3

	 Preparedness of Residents to Manage Pediatric NAFLD

comorbidities or risk factors for obesity and related complications 
(see Supplemental Digital Content Table 1, http://links.lww.com/
PG9/A88). When inquired about patients with BMI >95th percen-
tile, 39% consistently ordered liver function tests, while 6.5% never 
ordered them. Comparably, in overweight patients (BMI 85th–94th 
percentile), screening was appropriately performed less often with 
the majority of residents (38%) reporting sometimes (P < 0.01, 
Fig. 1A).

We investigated the factors that led residents to initiate evalua-
tion for NAFLD. Although the NASPGHAN guidelines describe that 
the prevalence of NAFLD increases by increasing BMI, age, male 
gender, Hispanic ethnic background, the residents indicated age, 
BMI, and family history of liver disease as decision-making factors 
for NAFLD evaluation, not recognizing race/ethnicity and gender 
(see Supplemental Digital Content Table 2, http://links.lww.com/
PG9/A88).

According to the NASPGHAN guidelines the best screening 
test for NAFLD in children is ALT, whereas routine liver ultrasound 

is not recommended due to inadequate sensitivity and specificity 
(7), despite its importance in the diagnostic workup of persistently 
elevated liver enzymes to rule out other causes. Residents ordered 
an ALT more often than ultrasound for screening purposes (Fig. 1B). 
In the context of screening for obesity-related comorbidities, other 
metabolic tests, such as lipid panel and HbA1c, were more likely 
to be ordered (Fig. 1B) compared with ALT. PGY-2 residents were 
overall less likely to order screening tests than PGY-3,4 residents 
but there was no statistically significant difference (data not shown). 
Despite ordering screening ALT, respondents were unlikely to dis-
cuss NAFLD as a comorbidity of obesity (see Supplemental Digital 
Content Figure 1, http://links.lww.com/PG9/A88), independent of 
year of training.

We then assessed residents’ decision-making process upon 
receiving the results from the initial evaluation. NASPGHAN rec-
ommends lifestyle modifications, including diet and increased physi-
cal activity, as the first-line treatment for all children with NAFLD, 
repeating ALT every 2 to 3 years if initially normal and risk factors 

FIGURE 1.  Frequency of obtaining liver chemistry panel in screening for NAFLD. A) Comparing liver chemistry checks when 
screening obese patients (BMI > 95th percentile) versus overweight (BMI 85–94th percentile). B) Comparing frequency of 
checking LFTs to other tests, P < 0.01 using paired t-test. BMI = body mass index; LFTs = liver function tests; NAFLD = nonalco-
holic fatty liver disease.

http://links.lww.com/PG9/A88
http://links.lww.com/PG9/A88
http://links.lww.com/PG9/A88
http://links.lww.com/PG9/A88
http://links.lww.com/PG9/A88
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remain unchanged, whereas sooner if clinical risk factors increase in 
number or severity (6). In line with the recommendations, over half 
of respondents (52.6%) indicated “counseling about healthy lifestyle 
modification and repeat labs in 2 or more years” as the next manage-
ment step for obese patients with normal ALT (Table 2). The level of 
training did not impact this choice (P = 0.514).

On another hand, the approach to children with elevated ALT 
values considerably deviated from the guidelines. NASPGHAN rec-
ommends repeat ALT in 3 months with further evaluation if persis-
tent elevation and underemphasized the role of ultrasonography for 
NAFLD screening. Only 6.5% of residents chose to re-evaluate in 3 
months although 9.5% did chose to re-test immediately. The majority 
was split between referring to Pediatric Gastroenterology/Hepatol-
ogy clinic (29.3%), obtaining liver ultrasound (28.3%), and healthy 
lifestyle counseling (20.6%). Level of training impacted this choice, 
in fact PGY-3/4 residents were more likely than PGY-2 residents to 
refer to Pediatric Gastroenterology, whereas less likely to repeat lab 
testing (P = 0.017, Table 2).

Even though most residents accurately recognized the risk of 
NAFLD despite normal ALT levels (93.5%, Table 2), it was infre-
quently discussed, while significantly more likely discussed with 
patients with elevated ALT (see Supplemental Digital Content Figure 
1, http://links.lww.com/PG9/A88). In those that reported counseling 
on NAFLD with patients, cirrhosis was rarely discussed with 23.6% 
reporting to “Never” discuss it and majority (33.7%) discussing it 
only “Sometimes” (data not shown).

Residents were likely to counsel patients on changes in diet 
(45.3% reporting “Always”) and exercise (67.1% reporting “Always,” 
data not shown), which are the first-line recommendations by the 
NASPGHAN (6).

According to the NASPGHAN, ALT levels of 22 mg/dL 
for girls and 26 mg/dL for boys were considered normal, whereas 

abnormal ALT was defined as two times these levels, whereas 
abnormal liver ultrasound refers to “steatosis” or “increased liver 
echogenicity” (6). Referral to the pediatric gastroenterologist or 
hepatologist is suggested for symptomatic patients with abnormal 
ALT or those with ALT > 80 U/L or persistent ALT elevation despite 
lifestyle modification. Only 31.3% of residents referred to a Pediatric 
Gastroenterologist for solely abnormal ALT, whereas 37.6% choose 
to refer if both ALT and liver ultrasound were abnormal, 29.1% for 
solely abnormal ultrasound, whereas only 2% for continued weight 
gain independently of lab tests results (Table 2). PGY-3/4 more often 
than PGY-2 residents referred for an elevated ALT without imaging 
(P = 0.158, Table 2).

In the last section of the survey, we inquired about educa-
tion and training on NAFLD. As for NAFLD-related education, the 
majority of residents (68.4%) reported not receiving any lecture on 
NAFLD during their training, and 85.5% not feeling comfortable 
with the level of education they had about NAFLD, independently 
from the year of training (Table  3). Among those who received 
training on the topic (31.6%), this was most often delivered in the 
form of a formal lecture (75.4%) rather than in clinic discussion 
(15.1%) or during rounds (9.5%). When asked about the preferred 
format, more than half of the responding residents marked formal 
lecture as the preferred method (56.1%) to implement their educa-
tion on the topic. When exploring the barriers residents face in 
screening and counseling patients with suspected NAFLD, under-
standing of disease process (knowledge) was the biggest barrier 
(25.7%), followed by training experience (22.7%) with no statis-
tically significant difference (P = 0.56). Comparatively, comfort 
level (personal level of psychological ease in approaching and 
discussing obesity/comorbidities including NAFLD) was ranked 
significantly lower although still impacted residents’ management 
(Table 3).

TABLE 2.  Management of NAFLD

 PGY-2 PGY-3/4 Total P 

If your patient has a normal ALT, what is your next step? n (%) n (%) n (%) 0.078

  Nothing 5 (2.8) 6 (2.7) 11 (2.8)  

  Counsel and repeat in 2+ y 99 (55.6) 111 (50.2) 210 (52.6)  

  Counsel and repeat in 6 mo to 1 y 67 (37.7) 78 (35.3) 145 (36.3)  

  Refer to a weight management clinic 7 (3.9) 24 (10.9) 31 (7.8)  

  Order a liver ultrasound 0 (0) 2 (0.9) 2 (0.5)  

Are patients with normal ALT still at risk for NAFLD?    0.514

  Yes 168 (94.4) 205 (92.8) 373 (93.5)  

If your patient has an elevated ALT, what is your next step?   0.017

  Counsel on lifestyle modification 39 (21.9) 43 (19.5) 82 (20.6)  

  Follow-up in 1–3 mo 11 (6.2) 15 (6.8) 26 (6.5)  

  Repeat labs immediately 24 (13.5) 14 (6.3) 38 (9.5)  

  Obtain liver ultrasound 56 (31.5) 57 (25.8) 113 (28.3)  

  Refer to pediatric gastroenterology 38 (21.3) 79 (35.7) 117 (29.3)  

  Refer to a weight management clinic 10 (5.6) 13 (5.9) 23 (5.8)  

When do you refer to pediatric gastroenterology? n (%) n (%) n (%) 0.158

  Elevated ALT 46 (25.8) 79 (35.7) 125 (31.3)  

  Abnormal ultrasound 56 (31.5) 60 (27.2) 116 (29.1)  

  Elevated ALT and abnormal ultrasound 71 (39.9) 79 (35.7) 150 (37.6)  

  Normal workup but increasing weight 5 (2.8) 3 (1.4) 8 (2.0)  

n (%): number (percentage) of residents who responded yes. P value based on chi-square test comparing distributions between PGY-2 and PGY-3/4.
ALT = alanine aminotransferse; NAFLD = nonalcoholic fatty liver disease.

http://links.lww.com/PG9/A88
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DISCUSSION
This is the first study to assess the current state of pediatric 

NAFLD screening and management among residents across the 
United States in different types of pediatric residency program (aca-
demic vs. community based). Although pediatric residents are fre-
quently exposed to pediatric obesity in their continuity clinics with 
over 88% reporting that more than 25% of their patients in continu-
ity clinic are overweight or obese, our results suggest that they lack 
training in the evaluation and management of NAFLD, the second 
leading, yet preventable, cause of liver transplantation in adults.

Our survey reveals that a good rate of residents screened 
overweight and obese pediatric patients by routinely checking 
liver enzymes, although less commonly than HbA1c or lipid panel, 
requested to identify other obesity-related comorbidities. Despite 
93.5% of residents acknowledged that NAFLD was a potential com-
plication for obese patients, they were very unlikely to mention it as 
a comorbidity. Notably, discussing the NAFLD spectrum was lacking 
even with patients with elevated ALT, with 85.5% of residents report-
ing to feel uncomfortable discussing it, indicating that some degree 
of discomfort was reported regardless of signs of liver injury. Likely 
a combination of unpreparedness, lack of knowledge and inadequate 
training contributed to generate such discomfort.

Race/ethnic background and gender were not correctly iden-
tified as major risk factors for NAFLD despite a well-documented 
increased risk among Hispanic and males (2), and notably, family 

history of liver disease was rarely investigated. These data, along 
with 68.4% residents reporting not having received any education 
on NAFLD, indicate that residents are unprepared on its manage-
ment. This prompted us to further explore this topic with additional 
questions.

These were based on a proposed conceptual model for poten-
tial factors that impact the performance of pediatric residents (14). 
It is mainly shaped by the interaction of 4 educational domains: 
training experience, acquired personal fund of knowledge, achiev-
ing competency in performing the evaluation and counseling, and 
the comfort level and psychological ease that the residents build up 
through appropriate training. These domains are adapted for NAFLD 
from Kolarik et al in their assessment of pediatric residents’ educa-
tion and training in the area of palliative care.

Both PGY-2 and PGY-3/4 residents reported inadequate train-
ing in all the different educational domains. This was perceived to 
impact their basic fund of knowledge, competency in performing the 
evaluation and counseling of patients with suspected NAFLD, and 
their comfort and psychological ease in approaching and discussing 
obesity as a medical disease along with its comorbidities including 
NAFLD. Knowledge was ranked the highest barrier to screening and 
counseling patients with NAFLD, followed by inadequate training 
and low competency. Comfort with screening and counseling seem 
to be the least impactful barrier, suggesting that they felt prioritizing 
knowledge, training, and competency.

TABLE 3.  Education on NAFLD

 PGY-2 PGY- 3/4 Total P 

Have you been given a talk on NAFLD?*

 mean ± SD mean ± SD mean ± SD 0.163

  Yes 51 (28.7) 75 (33.9) 126 (31.6)  

  No 127 (71.3) 146 (66.1) 273 (68.4)  

If yes, what setting were you given a talk?*

 n (%) n (%) n (%) 0.033

  Formal lecture 34 (66.7) 61 (81.3) 95 (75.4)  

  During rounds 9 (17.6) 3 (4) 12 (9.5)  

  At clinic 8 (15.7) 11 (14.7) 19 (15.1)  

Do you feel comfortable with the level of education you have received?*  

 n (%) n (%) n (%) 0.323

  Yes 13 (11.9) 26 (16.2) 39 (14.5)  

  No 96 (88.1) 134 (83.8) 230 (85.5)  

What is your educational format preference to learn about NAFLD?*  

 n (%) n (%) n (%) 0.918

  Formal Lecture 64 (58.7) 87 (54.4) 151 (56.1)  

  During rounds 12 (11) 19 (11.9) 31 (11.5)  

  During continuity clinic 23 (21.1) 38 (23.7) 61 (22.7)  

  Workshop 10 (9.2) 16 (10) 26 (9.7)  

Ranking of barriers residents face in screening and counseling patients for NAFLD†

 mean ± SD mean ± SD mean ± SD  

  Training 2.89 ± 0.76 2.94 ± 0.80 2.92 ± 0.78 0.577

  Knowledge 2.93 ± 0.82 2.96 ± 0.77 2.94 ± 0.79 0.764

  Competency 2.73 ± 0.75 2.69 ± 0.82 2.71 ± 0.80 0.685

  Comfort 2.46 ± 0.82 2.36 ± 0.88 2.40 ± 0.86 0.336

*n (%) who responded yes. P value based on chi-square test.
†Mean ± SD. Likert-scale responses: always = 1, often = 2, sometimes = 3, never = 4. P values based on 2-sided t-test.
NAFLD = nonalcoholic fatty liver disease.
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The responsibility of preventing obesity and its comorbidi-
ties is a shared task among all elements of the society. Primary 
care providers often bear the responsibility given their first-line 
relationship with families and patients. Their potentially influ-
ential position to attract broader community support should be 
valued and their education implemented, especially in a scenario 
characterized by an overwhelming increase of guidelines pub-
lished yearly. In addition, we must advocate that pediatricians of 
all specialties share the role of addressing this growing problem 
and adhere to newly published guidelines. In this context, edu-
cation on obesity and its comorbidities, including NAFLD, and 
associated guidelines should be adequately covered in residency 
programs and fully integrated in the education core curriculum of 
every pediatric and family practice residency in the country. The 
American Medical Association developed learning objectives to 
teach chronic disease prevention and management to medical stu-
dents (17) that might be incorporated with the modules developed 
by the AAP (18), to educate residents and primary care providers 
on how to discuss obesity and its comorbidities. We believe that 
such modules and learning objectives should be implemented to 
include a focus on the NAFLD spectrum and other obesity-related 
comorbidities in pediatric clerkships and in the outpatient curricu-
lum for residency programs around the country.

Importantly, over 50% of residents reported preferring formal 
lectures over other teaching approaches, to enhance their educational 
opportunities on NAFLD. Nonetheless, we believe these formal 
approaches should be integrated with more effective in person train-
ing and targeted supervision during daily practice, possibly by clinic 
preceptors, to improve management and counseling with patients 
and families for all obesity-related comorbidities, including NAFLD, 
while avoiding the risk of residents’ burn out as a result of increasing 
training hours.

One limitation of this study is that there is potential for sam-
pling and nonresponse bias since we are unable to truly determine 
which and how many residents received the survey given that we 
relied on program directors and program coordinators to forward 
our survey email to their pediatric and medicine/pediatrics residents 
and are unable to survey those who did not initially respond. It is 
known that surveying physicians is a major challenge, especially 
for web-based survey, with a decline in the past half century of the 
response rate to be around 40–50% (13). Busy schedules, frequent 
survey requests and fear of responses being used against them have 
been cited as barriers (15,16). Minor limitations were also the lack 
of definition of “abnormal” ultrasound in survey question no. 16 and 
the lack of clarification that liver function tests were requested to 
screen for NAFLD in survey question no. 5. Despite these limita-
tions, this study represents the first survey in the United States to test 
the adequacy of residents’ training practices in adherence to pediatric 
NAFLD guidelines.

In conclusion, the results of this survey indicate that resi-
dents perceived themselves to be inadequately trained on pediatric 
NAFLD, this resulted in poor counseling and inappropriate manage-
ment of children at risk for NAFLD. Implementing dedicated time 
to discuss NAFLD in the context of the latest guidelines during resi-
dency training has become a necessity to achieve a higher degree 
of competence and comfort in the management of an increasingly 
common and morbid disease.

Specific educational interventions should be pursued based on 
residents’ perceived needs with the goal of implementing enhanced, 
updated, and multifaceted educational policies to improve early 

screening, evaluation, and management of overweight and obese 
children at risk for NAFLD in accordance with published guidelines.
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