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Abstract

Background: Nutritional and lifestyle changes are the cornerstones of non-alcoholic fatty liver disease treatment. Therefore, dieticians play an important role 
in the treatment of non-alcoholic fatty liver disease. This study aimed to determine the awareness level of dieticians on non-alcoholic fatty liver disease. To the 
best of our knowledge, this is the first study in Türkiye on non-alcoholic fatty liver disease awareness among dieticians.
Methods: The study was performed between January and March 2019 with 100 dieticians working in private outpatient clinics or institutions in Istanbul who 
volunteered to participate. During face-to-face interviews, the dieticians were given a questionnaire covering work experience, number of clients diagnosed with 
non-alcoholic fatty liver disease and non-alcoholic fatty liver disease diagnosis, symptoms and nutritional treatment.
Results: The results revealed that 72% of the dieticians were seeing ≤10 patients with non-alcoholic fatty liver disease diagnosis per month and that the follow-
up duration was ≤6 months for 89% of the dieticians. Less than half (45%) of the dieticians knew that non-alcoholic fatty liver disease is a serious disease that 
can progress to cirrhosis if left untreated. Only 3.6% of the dieticians who did not consider non-alcoholic fatty liver disease a serious disease followed up their 
patients for >6 months (P < .05).
Conclusion: The results of this study show that non-alcoholic fatty liver disease awareness among the dieticians is low and that they do not have adequate knowl-
edge about the importance of effective long-term follow-up in non-alcoholic fatty liver disease treatment. Hence, the dieticians should receive further training on 
non-alcoholic fatty liver disease to improve the prognosis of this disease, on which nutritional factors have significant effects.
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INTRODUCTION
The prevalence of non-alcoholic fatty liver disease (NAFLD) is steadily increasing, and the disease is becoming a significant global health threat.1 
There is no approved drug to treat this disease, which affects approximately a quarter of the adult population.2 The high prevalence of NAFLD is 
fueled by an unhealthy and unbalanced diet, high energy intake, and low levels of physical activity.3-4 Dietary and lifestyle changes and managing 
the underlying metabolic risk factors are the cornerstones of NAFLD treatment. Regular and non-rapid weight loss and nutritional therapy play a 
key role in preventing and reversing the disease.5

With the increase in obesity and type 2 diabetes mellitus (T2DM), the burden of NAFLD is expected to increase over the next decade.6 A recent 
study examining the policies and strategies of 29 European countries showed that none of them had a national strategy specific to NAFLD. The dis-
ease was mentioned in less than half of all national strategies and clinical management guidelines for cardiovascular disease, obesity, and diabetes.7 
International health policies, including those sanctioned by World Health Organization and the United Nations, do not include NAFLD or non-
alcoholic steatohepatitis (NASH) directly. In addition, NAFLD awareness was found to be low among the general population, at-risk populations, 
and healthcare providers who are not hepatic specialists.6 Patients with NAFLD are often referred to dieticians by internal medicine physicians and 
gastroenterologists, who are the first point of contact.8 To the best of our knowledge, there is no study in the literature examining NAFLD aware-
ness among the dieticians. We believe that interventions aimed at assessing and enhancing the NAFLD awareness levels of dieticians will have 
significant effects on disease treatment. In light of this information, this study aimed to determine the awareness level of the dieticians on NAFLD.

METHODS
This research was designed as a descriptive study to determine the awareness levels of dieticians on NAFLD. The study was planned in accordance 
with the ethical standards of the Helsinki Declaration and approved by the Ethics Committee of Bahçeşehir University (Approval Number: 2018-
17/07, Date: 19.12.2018). After Ethics Committee approval was obtained, the research was conducted between January and March 2019 with 100 
dieticians working in private outpatient clinics or institutions in Istanbul. Written informed consent was obtained from all participants. Dieticians 
with at least 1 year of work experience were included in the study. Dietitians who did not sign the consent form and did not accept to participate in 
the study and provided incomplete information were excluded. Research data were collected during face-to-face interviews. A questionnaire was 
designed by the researcher based on the relevant literature. The data collection form was prepared to evaluate how dieticians defined NAFLD and to 
assess their awareness levels of symptoms and nutritional therapy. It was assumed that the participants answered the questions truthfully, responded 
to the survey willingly, and answered the questionnaire correctly and fully.
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Statistical Analysis
The research data were analyzed using SPSS (Statistical Package 
for Social Science Inc., version 20.0, Chicago, I11, USA) Package 
Program. Descriptive statistics were presented as numbers and percent-
ages. Chi-squared test was used to investigate the relationship between 
categorical variables. P < .05 was accepted as statistically significant 
in all analyses. Cronbach alpha reliability test was used to measure the 
internal consistency and reliability of the questionnaire. The accepted 
lower limit for Cronbach’s alpha is 0.70. The Cronbach’s alpha value 
was found to be 0.757 in this study; hence, the questionnaire was deter-
mined to be reliable.

RESULTS
Of the 100 dieticians included in the study, 47% had <3 years of experi-
ence and their average work experience was 1.7 years. Moreover, 72% 
of the dieticians were seeing ≤10 patients with a diagnosis of NAFLD 
per month, and the follow-up duration was ≤6 months for 89% of the 
dieticians (Table 1).

Table 2 shows the answers given by the dieticians to the NAFLD-
related questions. It was found that 85% of the dieticians were ques-
tioned about NAFLD symptoms in obese patients. The results further 
revealed that 95% thought that nutritional therapy was important 

in obese patients with NAFLD. Moreover, 93% of the participants 
emphasized the need to apply nutritional therapy in under- or normal-
weight NAFLD patients as well. Questions on the content of nutri-
tional therapy showed that 87% of the dieticians were of the opinion 
that the nutritional aspect of the therapy was just as important as 
the caloric aspect, whereas 95% stated that cholesterol content was 
important. Also, 45% of the dieticians stated that NAFLD was a seri-
ous disease that can progress to cirrhosis if left untreated and 57% 
emphasized the need for long-term follow-up in patients with NAFLD 
(Table 2).

Table 3 shows the dieticians’ thoughts on NAFLD prognosis and the 
follow-up duration of the patients. Only 3.6% of the dieticians who 
did not consider NAFLD a serious disease and 20% of those who con-
sidered it a serious disease followed up their patients for >6 months 
(P < .05).

Table 4 lists the data on knowledge of the relationship between T2DM 
and diseases accompanying NAFLD. It was observed that 91.2% of the 
dieticians who stated that there was a relationship between T2DM and 
NAFLD and 50% of those who opined that there was no relationship 
between the two questioned the patients about diseases accompanying 
NAFLD (P < .05).

DISCUSSION
Non-alcoholic fatty liver disease is a histological syndrome with clini-
cal manifestations ranging from simple steatosis to complex patterns 
with varying degrees of fibrosis, hepatocyte damage, and inflammatory 
lesions. Approximately 3%-15% of obese patients with NASH prog-
ress to cirrhosis, and approximately 4%-27% of patients with NASH 
who have cirrhosis progress to hepatocellular carcinoma.9-10 In the 
present study, less than half (45%) of the dieticians were of the opinion 
that NAFLD is a disease that can progress to cirrhosis and liver cancer 
if left untreated and was unaware of the seriousness of the disease.

Table 1. General Characteristics of Dieticians Participating in the Study

n %
Work experience (years)
 ≤3 47 47.0
 >3 53 53.0
Number of patients seen who were diagnosed with NAFLD (monthly)
 ≤10 72 72.0
 >10 28 28.0
Follow-up period for patients with NAFLD (months)
 ≤6 89 89.0
 >6 11 11.0
NAFLD, non-alcoholic fatty liver disease.

Table 2. Responses of the Dieticians to Questions on NAFLD

Yes No
n % n %

Should NAFLD symptoms be questioned in obese 
patients?

85 85.0 15 15.0

Are the diseases accompanying NAFLD important? 89 89.0 11 11.0
Should nutrition therapy be applied to underweight 
individuals diagnosed with NAFLD?

93 93.0 7 7.0

Is nutritional therapy important in overweight/obese 
individuals with NAFLD?

95 95.0 5 5.0

Is gluten-free nutrition important in NAFLD? 30 30.0 70 70.0
Do probiotics have a place in NAFLD treatment? 65 65.0 35 35.0
Are herbal supplements important in NAFLD 
treatment?

56 56.0 44 44.0

Is there a relationship between T2DM and NAFLD? 90 90.0 10 10.0
Is the nutritional content as important as the caloric 
content in nutritional therapy for NAFLD?

87 87.0 13 13.0

Is cholesterol content important in nutritional 
treatment for NAFLD?

95 95.0 5 5.0

Do NAFLD patients need long-term follow-up? 57 57.0 43 43.0
Is NAFLD a disease that can lead to cirrhosis and 
liver cancer if left untreated?

45 45.0 55 55.0

NAFLD, non-alcoholic fatty liver disease; T2DM, type 2 diabetes mellitus.

Table 3. Dieticians’ Thoughts on NAFLD Prognosis and Follow-Up Duration 
of the Patients

Follow-Up Duration
χ² P≤6 months >6 months Total

Thoughts on 
NAFLD prognosis

3.592 .048

NAFLD is not a 
serious disease.

53 (96.4%) 2 (3,6%) 55 (100%)

If left untreated, 
it can progress to 
cirrhosis and liver 
cancer.

36 (80.0%) 9 (20.0%) 45 (100%)

NAFLD, non-alcoholic fatty liver disease.

Table 4. Knowledge of the Relationship Between T2DM and NAFLD and 
Questioning the Patients About Diseases Accompanying NAFLD During 
Examination

Is there a relationship 
between T2DM and 
NAFLD?

Do You Question the Patient 
About the Diseases 

Accompanying NAFLD?
χ² PYes No Total

Yes 82 
(91.2%)

8 (8.8%) 90 (100%)

6.610 .010No 5 (50.0%) 5 (50.0%) 10 (100%)
NAFLD, non-alcoholic fatty liver disease; T2DM, type 2 diabetes mellitus.
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Non-alcoholic fatty liver disease is closely related to obesity and 
T2DM.11 Non-alcoholic fatty liver disease is diagnosed using imaging 
methods in obese patients exhibiting the characteristics of metabolic 
syndrome, and the prevalence of NAFLD in these patients is approxi-
mately 90%-95%. Furthermore, a third of these patients also have 
NASH,12 which may be due to the fact that NAFLD is more associated 
with visceral adipose tissue than subcutaneous adipose tissue. When 
compared with subcutaneous fat, visceral adipose tissue is associated 
with higher insulin resistance and increased oscillation of pro-inflam-
matory and pro-fibrogenic mediators that increase the risk of NAFLD. 
These mechanisms explain why inflammatory visceral adipose tissue 
is one of the strongest risk factors for developing NAFLD.13 In this 
context, it is important for the prognosis of the disease that dieticians 
and doctors question the presence of NAFLD in obese patients. In the 
present study, 85% of the dieticians stated that they examined NAFLD 
symptoms in obese patients and 95% stated that nutritional therapy was 
of great importance in obese patients with NAFLD. In addition, 91.2% 
of the dieticians who were aware of the relationship between T2DM 
and NAFLD questioned their patients about accompanying diseases, 
whereas this rate was only 50% among those who were not aware of 
the relationship (P < .05).

Even though NAFLD is strongly associated with obesity and met-
abolic syndrome, a significant number of underweight individuals 
with NAFLD have been reported in the literature. In community 
screening studies, the prevalence of NAFLD among individuals 
with body mass index <25 kg/m2 was found to be 8%-19%.14-15 
Dela Cruz et al (2014) reported that despite the lower severity of 
the disease, cumulative survival time was significantly shorter for 
the underweight patients with NAFLD.16 In addition, various studies 
have emphasized that NAFLD without obesity is an important risk 
factor for T2DM, metabolic syndrome, and cardiovascular diseases 
when compared with the healthy population.17 A study investigating 
the effects of medical nutrition therapy in underweight patients with 
NAFLD showed that 5% body weight loss resulted in comparable 
remissions in both obese and underweight patients.18 In the present 
study, the vast majority of the dieticians (93%) stated that nutritional 
therapy was a necessary treatment modality for underweight patients 
with NAFLD as well.

It has been reported that different dietary components affect the pro-
gression and development of NAFLD.19 While published guidelines 
on disease management emphasize the need for weight loss (7%-10%) 
to improve hepatic steatosis, fibrosis, and histological parameters, 
nutritional compositions are not clearly stated.20-21 On the other hand, 
in a previous study on patients with NAFLD (n = 106), it was found 
that dietary cholesterol and saturated fatty acid intakes were signifi-
cantly higher in patients with advanced fibrosis.4 The vast majority 
of the dieticians supported the view that dietary components are just 
as important as the caloric component (87%) and that the cholesterol 
content affects disease prognosis (95%). In addition, 30% of the dieti-
cians were of the view that gluten-free nutrition may be important in 
patients with NAFLD. However, there are limited studies on the effect 
of a gluten-free diet, which is a lifelong diet for patients with celiac 
disease, on NAFLD. Further research is needed before this diet can be 
used in patients with NAFLD.22

More than half of the dieticians in this study stated that in addition to 
nutritional therapy, probiotics (65%) and herbal products (56%) were 
important. Recent studies have shown that intestinal dysbiosis can have 

an effect on NAFLD via various mechanisms such as increased lipo-
polysaccharides and inflammation, decreased choline production, and 
increased ethanol production and intestinal permeability.23 Although 
dose and strain information have not been clearly determined, stud-
ies have shown that probiotic/prebiotic supplements have positive 
effects on liver enzymes, blood lipid levels, inflammation markers, and 
hepatic steatosis.24-25 The use of herbal supplements is very popular in 
Eastern medicine, and it is becoming increasingly common in Western 
countries too. Various herbal supplements, especially thistle, have been 
shown to be possible therapeutic agents in the treatment of NAFLD 
owing to their antioxidant and anti-inflammatory effects. However, 
deficiencies in legal regulations on herbal supplements and possible 
drug interactions and side effects necessitate caution when using herbal 
supplements for NAFLD. Since natural herbs are converted into sup-
plements, the final product may no longer be completely herbal and 
may contain trace metals that can become toxic when used excessively. 
In addition, it has been shown that some plants have hepatotoxic prop-
erties. Extensive research is required to test the safety of plants as 
therapeutic agents before they can be recommended for patients with 
NAFLD.26

Although the beneficial effects of weight loss in the treatment of 
NAFLD have been clearly demonstrated,27 studies have shown that the 
patients tended to gain weight after long-term follow-up.28-29 Scragg 
et al (2020) reported that the target weight loss of ≥10% can be achieved 
with a low-calorie diet and that weight loss can be maintained with a 
strict follow-up of 9 months.30 A recent study conducted on patients 
with NAFLD (n = 40) found that there was no significant difference 
between the average weight of patients in the 36th month of follow-up 
and the baseline values (P = .563). Strict follow-up through nutritional 
consultation and the cooperation of nutritionists and gastroenterolo-
gists are essential for long-term positive outcomes in patients with 
NAFLD.31 In the present study, 57% of the dieticians emphasized the 
need for long-term follow-up; however, only 11% were following up 
their patients for >6 months. Furthermore, only 3.4% of the dieticians 
who did not consider NAFLD a serious disease and 20% of those who 
considered NAFLD a serious disease were following up their patients 
for >6 months (P < 0.05).

There are certain limitations in this study. First, the study was limited 
to dieticians working in private outpatient clinics in Istanbul, Türkiye. 
The awareness level of the dieticians was determined based on a ques-
tionnaire created by the researchers. To overcome this limitation, the 
internal consistency of the questionnaire was calculated at the begin-
ning of the study.

This study was conducted to determine the awareness level of the 
dieticians working in private clinics on NAFLD. Although the aware-
ness level of clinicians and patients on NAFLD is improving day by 
day, the incidence of NAFLD continues to rise. Projections show that 
NAFLD can soon become the number one cause of hepatic cirrhosis 
and liver transplantation. Regulation of eating and living habits is very 
important for the prevention and treatment of the disease. Although 
the effect of weight loss in the treatment of these patients has been 
clearly demonstrated, low success rates in achieving long-term weight 
loss is a serious problem. As a solution to this problem, the awareness 
and knowledge levels of the dieticians, who play a significant role in 
the treatment of NAFLD, need to be increased. Dieticians should pay 
attention to the frequency and follow-up periods and embrace a multi-
disciplinary approach.
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