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INTRODUCTION 

Nonalcoholic fatty liver disease (NAFLD) is currently considered to be a public health problem 

in many countries, affecting both adults and children. This condition is characterized by hepatic 

steatosis, which is detected through ultrasound (US) or histological examination of the liver 

in individuals without a history of excessive alcohol consumption and with no other causes of 

liver disease.1 NAFLD can progress to nonalcoholic steatohepatitis (NASH), cirrhosis and hepa-

tocarcinoma. Obesity, insulin resistance, type 2 diabetes mellitus (DM) and other components 

of metabolic syndrome are common related comorbidities.1 The global incidence of NAFLD is 

unknown since it depends on the population studied and on the methods used to diagnose this 

condition (e.g. liver biopsy, magnetic resonance spectroscopy or US). Despite these limitations, 

the prevalences of NAFLD and NASH in the general population in Western countries have been 

estimated to reach 20%-30% and 1%-3%, respectively.1,2

NAFLD is considered to be a silent disease with asymptomatic evolution until its advanced 

stages. Studies have demonstrated a lack of specific symptoms in 45%-100% of patients.3-5 

The diagnosis is made unintentionally in asymptomatic patients through detecting elevated 

serum aminotransferase levels or steatosis on US performed as a routine test or during investi-

gation of other comorbidities related to NAFLD. However, more recently, it has been suggested 

that NAFLD patients may present with multiple symptoms related to the gastrointestinal (GI) 

tract. For example, a high proportion of the patients with NAFLD that was incidentally detected 
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ABSTRACT

BACKGROUND: Gastrointestinal (GI) symptoms are frequent complaints from individuals with nonalcoho-

lic fatty liver disease (NAFLD). Dyspepsia is a universal clinical symptom and is among the most common 

GI complaints observed in the general population, but its prevalence in the population with NAFLD has 

not been previously investigated.

OBJECTIVE: To compare the prevalence of functional dyspepsia (FD) between patients with NAFLD and 

controls without liver disease.

DESIGN AND SETTING: Cross-sectional study at the Outpatient Liver Clinic, University Hospital, Belo Ho-

rizonte, Brazil.

METHODS: We included 96 NAFLD patients and 105 controls without liver disease. All participants were 

assessed for GI symptoms in accordance with the Rome III criteria. Evaluation methods included a ques-

tionnaire for FD (validated in Brazil), laboratory tests and upper GI endoscopy.

RESULTS: Mean age and sex were similar between the groups. The NAFLD group presented higher 

frequency of proton-pump inhibitor usage (31.3% vs 4.8%; P < 0.001) and prevalence of FD (25.0% ver-

sus 12.4%; P = 0.021). The symptom frequencies were as follows: postprandial distress, 22.9% versus 

11.4% (P = 0.030); postprandial fullness, 18.8% versus 10.5% (P = 0.095); early satiation, 8.3% versus 5.7% 

(P = 0.466); and epigastric pain or burning, 18.8% versus 5.7% (P = 0.004), in NAFLD patients and controls, 

respectively. Multivariate analysis demonstrated that female sex (odds ratio, OR 6.97; 95% confidence in-

terval, CI: 1.51-32.12; P = 0.013) and NAFLD diagnosis (OR 2.45; 95% CI: 1.14-5.27; P = 0.021) were indepen-

dently associated with FD occurrence.

CONCLUSION: FD occurs more frequently in individuals with NAFLD than in controls without hepatic disease.
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through US examination initially sought medical attention due 

to the presence of functional GI symptoms.6 Moreover, patients 

with functional dyspepsia (FD) who underwent US have also been 

described as having high prevalence of fatty liver.7 Nevertheless, 

published data regarding the prevalence of GI symptoms specifi-

cally in the NAFLD population are scarce.

Dyspepsia is one of the most frequent GI symptoms observed 

in the general population. It is defined as a digestive disorder char-

acterized by a set of symptoms related to the upper GI tract, such 

as pain, burning or discomfort in the upper abdomen, which may 

be associated with early satiety, postprandial nausea, vomiting, 

bloating or a feeling of abdominal distention.8 The Rome III con-

sensus defines FD as the presence of one or more of the following: 

epigastric pain or epigastric burning, bothersome postprandial 

fullness and early satiety with no evidence of a structural disease 

(including upper endoscopy evaluation) that would explain the 

symptoms.9 Patients with these symptoms but without any struc-

tural disease upon diagnostic evaluation probably have FD, even 

though according to the Rome III guidelines, these criteria should 

be met during the last three months with symptom onset at least 

six months before the diagnosis.

OBJECTIVE

Considering the current increasing burden of NAFLD and the 

lack of knowledge regarding the characterization of GI symptoms 

in this population, we conducted this study to test the hypothesis 

that individuals with NAFLD have higher prevalence of FD than 

do subjects without fatty liver disease.

METHODS

Study population and data collection

This cross-sectional study included 201 subjects who were pro-

spectively selected between August 2015 and December 2016. 

The patients were consecutively recruited from the Outpatient 

Liver Clinic, University Hospital, Belo Horizonte, Brazil, after 

they had been diagnosed with NAFLD. This institution is a refer-

ral center within the Brazilian public healthcare system for treat-

ing liver diseases. A control group was also formed, and this 

included 105 individuals without known liver disease. These sub-

jects were the companions of patients treated in the Outpatient 

Liver Clinic, and they were selected based on their clinical his-

tory of no liver diseases. The local ethics committee approved the 

study (CAAE 26228014.7.0000.5149) on March 12, 2014, and all 

patients signed an informed consent statement. The sample was 

obtained according to convenience after inclusion of prospective 

patients’ inclusion, since the prevalence of FD among NAFLD 

subjects was unknown.

The diagnosis of NAFLD was established in accordance with 

the criteria of international guidelines.10 The inclusion criteria 

comprised (a) steatosis on US and/or liver biopsy (performed 

based on clinical judgment); (b) exclusion of other causes of liver 

disease (i.e. alcoholic disease, autoimmune disorders, viral hepa-

titis, hemochromatosis, Wilson’s disease and alpha-1-antitrypsin 

deficiency); (c) no history of prior gastric or jejunoileal bypass 

and no exposure to hepatotoxins; (d) no use of steatogenic med-

ications within the past six months; and (e) 18 years of age or 

older. The inclusion criteria for controls were that they needed to 

be adults aged between 18 and 75 years and without any history of 

liver disease. The exclusion criteria for both groups were the pres-

ence of a diagnosis of decompensated liver cirrhosis, use of oral 

contraceptives or nonsteroidal anti-inflammatory drugs, cortico-

steroid treatment or history of organic GI diseases.

Clinical and laboratory investigations

Demographic characteristics, anthropometric data, use of pro-

ton-pump inhibitors and prevalence of comorbidities were eval-

uated in all patients. Anthropometric data comprised weight 

(kg), height (m), waist circumference (cm) (measured midway 

between the lower limit of the rib cage and the iliac crest, with the 

participant in a standing position) and body mass index (BMI), 

which was calculated as weight/height² (kg/m²). For analysis 

purposes, obesity was defined as BMI ≥ 30 kg/m². 

Metabolic syndrome was defined in accordance with the cri-

teria adopted by the International Diabetes Federation:11 cen-

tral obesity (waist circumference ≥ 90 cm in men and ≥ 80 cm 

in women), along with two or more of the following conditions: 

hypertriglyceridemia (≥ 150 mg/dl), low high-density lipoprotein 

(HDL) cholesterol levels (< 40 mg/dl in men and < 50 mg/dl in 

women), hypertension (systolic blood pressure ≥ 130 mmHg and 

diastolic ≥ 85 mmHg) and fasting glucose ≥ 100 mg/dl.

All patients who had GI symptoms underwent upper GI endos-

copy to investigate the presence of structural disease. We excluded 

patients with findings suggestive of structural diseases that may cause 

dyspeptic symptoms, such as peptic ulcers, erosive duodenitis, intes-

tinal metaplasia or gastric mucosal atrophy. Since erosive esoph-

agitis and gastroesophageal reflux disease (GERD) do not usually 

cause dyspeptic symptoms,12 they were not excluded. Nonspecific 

findings such as enanthematous gastritis/pangastritis and hiatal 

hernia were described. Esophageal varices were considered to be 

manifestations of portal hypertension related to progressive steato-

hepatitis, as long as a diagnosis of NAFLD was previously present. 

Helicobacter pylori infection was tested by means of histopatho-

logical assessment, and individuals with positive tests were treated 

for its eradication. Patients with persistent dyspeptic symptoms after 

six months, despite adequate H. pylori treatment proved through 

a respiratory test, were diagnosed as presenting FD.13

The laboratory assessment included total cholesterol and 

fractions, triglycerides, fasting blood glucose and insulin, 
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glycohemoglobin, aspartate aminotransferase (AST), alanine ami-

notransferase (ALT), gamma glutamyl transferase (GGT), albu-

min, hemoglobin and platelet count. Insulin resistance in non-

diabetic patients was calculated using the homeostatic model 

assessment index (HOMA), i.e. serum insulin (μU/ml) × fasting 

glucose (mmol/l)/22.5, and presence of insulin resistance was 

defined as HOMA values ≥ 3. Presence of DM was diagnosed if 

patients were on regular oral hypoglycemic drugs and/or insulin, 

and/or they had a fasting glucose level ≥ 126 mg/dl on two dif-

ferent occasions.

The NAFLD fibrosis score was calculated for all NAFLD 

patients. This score is a noninvasive method for determining the 

presence of advanced liver fibrosis in these patients. Scores above 

0.676 indicate advanced liver fibrosis, and scores below -1.455 

indicate the absence of advanced liver fibrosis.14

Rating of functional dyspepsia between the groups

The presence of GI symptoms was assessed by administer-

ing a questionnaire adapted from the criteria proposed in 

the Rome III15 consensus, which has been validated for use 

in  the Portuguese language.16 The interpretation was also 

based on the Rome III definitions for functional disorders. 

Therefore, the criteria for all diagnosed symptoms had to be 

met within the last three months and symptom onset needed 

to be at least six months ago. Functional gastroduodenal disor-

ders such as dyspepsia were diagnosed when there was no evi-

dence of structural disease in upper endoscopy examination, 

or of abnormal behavior (e.g. self-induced vomiting), central 

nervous system abnormalities or metabolic diseases that could 

explain the symptoms.

Statistical analysis

Statistical analyses were performed using the Statistical Package 

for the Social Sciences (SPSS) software, version 18 (SPSS Inc, 

Chicago, Illinois, United States). Categorical variables were pre-

sented as frequencies and percentages. Continuous variables 

were expressed as the mean ± standard deviation when the data 

were normally distributed, while the median and interquartile 

range were used for variables with skewed distribution. 

For univariate analyses, continuous variables were compared 

between groups using the nonparametric Mann-Whitney U test. To 

compare proportions, the chi-square test or Fisher’s exact test was 

used, as appropriate. For the multivariate analysis, we used logis-

tic regression, with the backward method, to verify predictors of 

FD and confounding factors. The results were presented as odds 

ratios (ORs) and 95% confidence intervals (95% CIs). The vari-

ables were removed from the model one by one until only vari-

ables with a P-value < 0.05 remained. Significance was indicated 

by a P-value < 0.05.

 RESULTS

Characteristics of the patients

The present study included 96 patients with NAFLD with a mean 

age of 55.9 ± 12.7 years and 105 controls with a mean age of 

55.2 ± 12.8 years. The demographic characteristics, anthropomet-

ric data and prevalence of comorbidities are shown in Table 1.

Six patients were not included, based on the following exclusion 

criteria: four patients had Crohn’s disease (two NAFLD subjects 

and two controls) and two patients had previously undergone gas-

troduodenal anastomosis (NAFLD group). Upper gastrointestinal 

endoscopy revealed peptic ulcers and/or erosive duodenitis in three 

patients in the NAFLD group. These patients were not included.

There was no difference between the groups regarding sex dis-

tribution or median age. NAFLD patients presented significantly 

higher frequencies of obesity, hypertension, DM, hypercholester-

olemia, low HDL-cholesterol levels, metabolic syndrome and use 

of proton-pump inhibitors than did the controls (Table 1). In the 

whole sample, 35 patients had been using omeprazole: 30 NAFLD 

patients (13 with GERD, 10 with FD, seven with both conditions 

and 14 who were using this drug for other indications) and five 

control individuals (two had GERD, none had FD and three were 

using this drug for other indications).

DM was observed in 42.1% of the NAFLD patients. NAFLD 

fibrosis score analysis demonstrated that, out of the 96 NAFLD 

patients, 41 (42.7%) did not have significant fibrosis and 13 (13.5%) 

presented significant fibrosis; in 42 (43.8%) patients, the stage of 

fibrosis could not be determined from the score.

Functional gastrointestinal symptoms

All the patients with dyspeptic symptoms underwent upper 

endoscopy in order to map any presence of organic diseases, as 

shown in Table 2 (five control individuals did not have this test 

Table 1. Demographic, anthropometric and clinical data on the NAFLD 

patients and controls

Variable
Groups

P-value
NAFLD (n = 96) Control (n = 105)

Female sex 78 (81.3) 82 (78.1) 0.579†

Age (years) 59 (49.5-64.0) 58 (48.5-64.0) 0.638§

BMI (kg/m2) 32 (28-36) 26 (23-29) < 0.001§

Obesity (BMI ≥ 30) 62/94 (66) 22/104 (21.2) < 0.001‡

Central obesity 93/96 (96.9) 48/105 (45.7) < 0.001†

Hypertension 67/95 (70.5) 36/105 (34.3) < 0.001†

Diabetes 40/95 (42.1) 14/105 (13.3) < 0.001†

Hypertriglyceridemia 49/90 (54.4) 13/91 (14.3) < 0.001†

Low HDL cholesterol 43/88 (48.9) 11/91 (12.1) < 0.001†

Metabolic syndrome 71/95 (74.7) 13/105 (12.4) < 0.001†

Proton-pump inhibitor use 30/96 (31.3) 5/105 (4.8) < 0.001†

Data are expressed as absolute numbers (percentages) and medians (interquartile 

ranges). NAFLD = nonalcoholic fatty liver disease; BMI = body mass index; HDL = 

high-density lipoprotein; †chi-square test; ‡Fisher’s exact test; §Mann-Whitney U test.
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because they refused to undergo the procedure). Although FD 

and epigastric burning or pain occurred more frequently in the 

NAFLD patients, the frequencies of Helicobacter pylori infection, 

gastritis and pangastritis were similar in the two groups.

Out of the 27 NAFLD patients who underwent upper endos-

copy, eight were diagnosed with Helicobacter pylori (29.6%) and 

were treated with conventional therapy. After six months of treat-

ment, three of these patients achieved resolution of the dyspeptic 

symptoms, while the other five had persistent symptoms, despite 

undergoing a respiratory Helicobacter pylori test that confirmed 

that the treatment had been adequate. Patients with resolution after 

Helicobacter pylori eradication were not considered to have had FD.

Figure 1 shows the frequency and type of FD in the NAFLD 

individuals and controls, respectively: FD, 24 (25.0%) and 13 

(12.4%) (P = 0.021); postprandial distress syndrome, 22 (22.9%) 

and 12 (11.4%) (P = 0.030); postprandial fullness, 18 (18.8%) 

and 11 (10.5%) (P = 0.095); early satiation, 8 (8.3%) and 6 (5.7%) 

(P  =  0.466); and epigastric burning or pain, 18 (18.8%) and 6 

(5.7%) (P = 0.004).

For better characterization of the patients with FD, we compared 

the individuals with and without FD inside each of the groups (i.e. 

NAFLD and controls) according to age, sex and features of met-

abolic syndrome (Table 3). Although the overall NAFLD group 

presented higher frequency of obese patients (Table 1) than the 

control group, when the subjects in each group were separated 

according to the presence or absence of FD, the frequencies of DM, 

central obesity and other metabolic features were similar among 

those with NAFLD, and also inside the control group.

Multivariate analysis was performed in order to investigate 

predictors for FD occurrence in the whole population studied, by 

adding the variables of age, sex and NAFLD diagnosis to a logistic 

regression model. After adjustment, the variables independently 

associated with FD occurrence were female sex (OR 6.97; 95% 

CI 1.51-32.12; P = 0.013) and NAFLD diagnosis (OR 2.45; 95% CI 

1.14-5.27; P = 0.021).

The NFS categories were not associated with any functional 

gastrointestinal symptom or disorder: FD (P = 0.689), postprandial 

Table 2. Comparison between endoscopic findings among NAFLD 

patients and controls with dyspeptic symptoms

Variable
Groups

P-value
NAFLD (n = 27) Control (n = 9)

Peptic ulcers 0 (0.0) 0 (0.0) 1.000†

Erosive duodenitis 0 (0.0) 0 (0.0) 1.000†

Erosive esophagitis 5 (18.5) 0 (0.0) 0.302†

Enanthematous gastritis 7 (25.9) 4 (44.4) 0.409†

Enanthematous pangastritis 14 (51.9) 1 (11.1) 0.051†

Esophageal varices 2 (7.4) 0 (0.0) 1.000†

Hiatal hernia 2 (7.4) 1 (11.1) 1.000†

Helicobacter pylori infection 8 (29.6) 1 (11.1) 0.266†

Data are expressed as absolute number (percentage); †Fisher’s exact test.

Figure 1. Comparison of frequencies and types of functional dyspepsia syndromes and symptoms between nonalcoholic fatty liver 

disease (NAFLD) and control groups. Chi-square test.
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distress syndrome (P = 0.784), postprandial fullness (P = 0.944), 

early satiation (P = 0.612) and epigastric pain/discomfort syn-

drome (P = 0.489).

DISCUSSION

In this study, we found high prevalence of FD, according to the 

Rome III criteria, in the NAFLD group in comparison with its 

prevalence in the control group without hepatic disease. The fre-

quency of FD was 25.0% in the NAFLD group and only 12.4% 

in the control group. The prevalence of FD in the control group 

was similar to what had previously been described in the general 

population, which ranged from 5.3% to 20.4%.17 Although post-

prandial distress syndrome was more frequent among the 

patients with FD in the NAFLD group, the frequencies of early 

satiation and postprandial fullness were similar between the 

NAFLD and control individuals. The reasons for these find-

ings are unknown and should be addressed in future studies. 

Corroborating our findings, a recent study that included 195 

patients with FD showed high prevalence of associated NAFLD 

(67%), diagnosed through US.7

Our results also showed that a higher percentage of indi-

viduals with NAFLD used proton-pump inhibitors and had 

epigastric burning or pain complaints, than among the con-

trols. To our knowledge, this was the first study evaluating FD 

according to the Rome III criteria among NAFLD patients. Two 

previous studies showed higher prevalence of GERD among 

NAFLD patients,18,19 but no study had evaluated functional GI 

symptoms. We did not investigate functional heartburn because 

although all the patients with this complaint underwent endos-

copy, they were not subjected to further investigations in order 

to make differential diagnoses regarding this condition. Thus, all 

the subjects with normal endoscopy results and complaints of 

heartburn were considered to have GERD. Interestingly, a recent 

meta-analysis showed high frequency of dyspepsia among sub-

jects with GERD symptoms, which may suggest that that these 

conditions can overlap.20

A heterogeneous group of pathophysiological mechanisms 

has been implicated in the pathogenesis of FD, including delayed 

gastric emptying, antral hypomotility, impaired intestinal motility, 

decreased gastric accommodation, increased visceral sensitivity, 

abnormal sensitivity to carbohydrates, poor fatty acid duodenal 

digestion, infiltration of the digestive tract by immune cells and 

psychological factors. Despite years of intense research, many con-

troversies about the role of these factors and their causal relation-

ship with FD symptoms remain to be elucidated.20

Although the pathogenesis of NAFLD has not been fully 

elucidated, it is well known that this condition is strongly 

associated with insulin resistance, obesity and dyslipidemia.1 

Additionally, previous studies demonstrated that FD is associ-

ated with central obesity and DM. DM patients frequently report 

GI symptoms such as postprandial fullness, heartburn, bloating, 

abdominal pain, early satiety, vomiting and nausea. These symp-

toms were previously attributed to diabetic gastropathy as an 

expression of autonomic neuropathy; however, more recent data 

have suggested that those symptoms are probably due to mul-

tifactorial mechanisms.21,22 Indeed, controversies regarding the 

association of DM with GI symptoms still exist. Some studies23,24 

did not show any differences in the prevalence of GI symptoms 

between individuals with and without DM, except for lower prev-

alence of heartburn in individuals with type 1 DM. In contrast, 

in other investigations,25,26 subjects with DM reported signifi-

cantly more GI symptoms than did control individuals without 

DM. However, those authors did not use the Rome III criteria for 

diagnosing FD. We did not find any association between FD and 

DM within the NAFLD group, or among the controls (Table 3). 

Female sex has also been associated with FD in diabetic and 

control populations.26

It has been suggested that obesity may cause dyspeptic symp-

toms by means of different mechanisms, such as alterations in the 

function of GI neuropeptides;27 excess visceral adiposity, which 

may increase intra-abdominal pressure; and secretion of adi-

pokines and proinflammatory cytokines by visceral adipose tissue.28 

Table 3. Comparison between patients with and without functional dyspepsia, according to age, sex and features of metabolic syndrome

Variable
NAFLD (n = 96) Control (n = 105)

FD (n = 24) No FD (n = 72) P-value FD (n = 13) No FD (n = 92) P-value

Female 23 (95.8) 55 (76.4) 0.037*† 12 (92.3) 70 (76.1) 0.289‡

Age (years) 56 (42-63) 60 (53-65) 0.140§ 61 (44-65) 58 (50-64) 0.489§

Central obesity 23 (95.8) 70 (97.2) > 0.999‡ 6 (46.2) 42 (45.7) 0.973†

Hypertension 19 (79.2) 48 (67.6) 0.283† 5 (38.5) 31 (32.7) 0.761‡

Diabetes 10 (41.7) 30 (42.3) > 0.999† 1 (7.7) 13 (14.1) > 0.999‡

Hypertriglyceridemia 16 (66.7) 33 (45.8) 0.091† 0 (0.0) 13 (14.1) 0.354‡

Low HDL-c 15 (62.5) 28 (38.9) 0.036*† 0 (0.0) 11 (13.8) 0.348‡

Metabolic syndrome 20 (83.3) 51 (70.8) 0.262† 1 (7.7) 12 (13.0) > 0.999‡

NAFLD = nonalcoholic fatty liver disease; FD = functional dyspepsia; HDL-c = high-density lipoprotein cholesterol. Data are expressed as number (percentage) 

and median (interquartile range); †chi-square test; ‡Fisher’s exact test; §Mann-Whitney U test.
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However, the epidemiological data linking obesity to functional 

GI disorders are inconsistent.29 Although it is well established that 

obesity is associated with GERD, it remains unclear whether obe-

sity is a risk factor for common functional GI disorders.30

Recent studies have demonstrated an association between high 

BMI and increased risk of FD among females.31,32 In the current 

study, we found an association between female sex and FD, thus 

corroborating the results from previous studies. Interestingly, one 

study identified a positive correlation between visceral adiposity 

and FD. Regarding GI symptoms, only epigastric pain was found 

to be associated with visceral adiposity.33 Those results were dif-

ferent from ours, as our NAFLD patients and controls with FD did 

not present higher frequency of central obesity, considering each 

group individually (Table 3).

Our study had limitations that should be noted. Firstly, there 

was subjectivity in applying the questionnaire and there are inher-

ent clinical difficulties in making assertive diagnoses of functional 

disturbances. On the other hand, the Rome III questionnaire has 

been validated in Brazil. Additionally, a specific team was trained 

for individual and standardized administration of questionnaires. 

This strength is relevant in comparison with other observational 

studies in which the questionnaires were administered online or 

by telephone, or were handed to patients to be returned later.31,34 

Furthermore, we used the Rome III criteria instead of Rome 

IV because our team already had experience with its adminis-

tration; and because Rome IV only presents minor changes in 

relation to Rome III. These changes were an attempt to increase 

the specificity of appropriate patient inclusion in clinical trials, 

whereas in clinical practice this precision may not be required.35 

Lastly, the controls did not undergo abdominal ultrasonography 

for diagnosing NAFLD. Thus, the study results may constitute an 

underestimation, considering that after excluding possible con-

trols with undiagnosed NAFLD, the association between FD and 

the group with diagnosed fatty liver could even have been stron-

ger than we found. Further studies are needed to confirm this.

CONCLUSION

In conclusion, the present study provides new evidence regard-

ing the association between FD and NAFLD. The prevalence of 

FD was higher among individuals with NAFLD. Further stud-

ies are required in order to validate these observations and to 

establish optimal strategies for managing dyspeptic symptoms 

in these individuals.

REFERENCES

1. Chalasani N, Younossi Z, Lavine JE, et al. The diagnosis and management 

of nonalcoholic fatty liver disease: Practice guidance from the American 

Association for the Study of Liver Diseases. Hepatology. 2018;67(1):328-

57. PMID: 28714183; https://doi.org/10.1002/hep.29367.

2. Younossi ZM, Koenig AB, Abdelatif D, et al. Global epidemiology 

of nonalcoholic fatty liver disease - Meta-analytic assessment of 

prevalence, incidence, and outcomes. Hepatology. 2016;64(1):73-84. 

PMID: 26707365; https://doi.org/10.1002/hep.28431.

3. McCullough AJ. The clinical features, diagnosis and natural history of 

nonalcoholic fatty liver disease. Clin Liver Dis. 2004;8(3):521-33, viii. 

PMID: 15331061; https://doi.org/10.1016/j.cld.2004.04.004.

4. Falck-Ytter Y, Younossi ZM, Marchesini G, McCullough AJ. Clinical features 

and natural history of nonalcoholic steatosis syndromes. Semin Liver 

Dis. 2001;21(1):17–26. https://doi.org/10.1055/s-2001-12926.

5. Clark JM, Diehl AM. Defining nonalcoholic fatty liver disease: implications 

for epidemiologic studies. Gastroenterology. 2003;124(1):248-50. PMID: 

12512048; https://doi.org/10.1053/gast.2003.50032.

6. Singh SP, Kar SK, Panigrahi MK, et al. Profile of patients with incidentally 

detected nonalcoholic fatty liver disease (IDNAFLD) in coastal eastern 

India. Trop Gastroenterol. 2013;34(3):144-52. PMID: 24851523; https://

doi.org/10.7869/tg.118.

7. Froutan Y, Alizadeh A, Mansour-Ghanaei F, et al. Gallstone disease founded 

by ultrasonography in functional dyspepsia: prevalence and associated 

factors. Int J Clin Exp Med. 2015;8(7):11283-8. PMID: 26379936.

8. Drossman DA. The functional gastrointestinal disorders and the Rome 

III process. Gastroenterology. 2006;130(5):1377-90. PMID: 16678553; 

https://doi.org/10.1053/j.gastro.2006.03.008.

9. Suzuki H, Nishizawa T, Hibi T. Therapeutic strategies for functional 

dyspepsia and the introduction of the Rome III classification. J 

Gastroenterol. 2006;41(6):513-23. PMID: 16868798; https://doi.

org/10.1007/s00535-006-1847-5.

10. Chalasani N, Younossi Z, Lavine JE, et al. The diagnosis and management of non-

alcoholic fatty liver disease: practice Guideline by the American Association 

for the Study of Liver Diseases, American College of Gastroenterology, and the 

American Gastroenterological Association. Hepatology. 2012;55(6):2005-23. 

PMID: 22488764; https://doi.org/10.1002/hep.25762.

11. Alberti KG, Eckel RH, Grundy SM, et al. Harmonizing the metabolic 

syndrome: a joint interim statement of the International Diabetes 

Federation Task Force on Epidemiology and Prevention; National Heart, 

Lung, and Blood Institute; American Heart Association; World Heart 

Federation; International Atherosclerosis Society; and International 

Association for the Study of Obesity. Circulation. 2009;120(16):1640-5. 

PMID: 19805654; https://doi.org/10.1161/CIRCULATIONAHA.109.192644.

12. Kahrilas PJ. Diagnosis of symptomatic gastroesophageal reflux disease. 

Am J Gastroenterol. 2003;98(3 Suppl):S15-23. PMID: 12644027; https://

doi.org/10.1016/s0002-9270(03)00011-x.

13. Sugano K, Tack J, Kuipers EJ, et al. Kyoto global consensus report on 

Helicobacter pylori gastritis. Gut. 2015;64(9):1353-67. PMID: 26187502; 

https://doi.org/10.1136/gutjnl-2015-309252.

14. Angulo P, Hui JM, Marchesini G, et al. The NAFLD fibrosis score: A 

noninvasive system that identifies liver fibrosis in patients with 

NAFLD. Hepatology. 2007;45(4):846-54. PMID: 17393509; https://doi.

org/10.1002/hep.21496.



High prevalence of functional dyspepsia in nonalcoholic fatty liver disease: a cross-sectional study | ORIGINAL ARTICLE

     Sao Paulo Med J. 2022; 140(2):199-206     205

15. Rome Foundation. Guidelines--Rome III Diagnostic Criteria for Functional 

Gastrointestinal Disorders. J Gastrointestin Liver Dis. 2006;15(3):307-12. 

PMID: 17203570.

16. Reisswitz PS, Mazzoleni LE, Sander GB, Francisconi CF. Portuguese 

validation of the Rome III diagnostic questionnaire for functional 

dyspepsia. Arq Gastroenterol. 2010;47(4):354-60. PMID: 21225145; 

https://doi.org/10.1590/s0004-28032010000400007.

17. Oshima T, Miwa H. Epidemiology of Functional Gastrointestinal Disorders 

in Japan and in the World. J Neurogastroenterol Motil. 2015;21(3):320-9. 

PMID: 26095436; https://doi.org/10.5056/jnm14165.

18. Miele L, Cammarota G, Vero V, et al. Non-alcoholic fatty liver disease 

is associated with high prevalence of gastro-oesophageal reflux 

symptoms. Dig Liver Dis. 2012;44(12):1032-6. PMID: 22963909; https://

doi.org/10.1016/j.dld.2012.08.005.

19. Catanzaro R, Calabrese F, Occhipinti S, et al. Nonalcoholic fatty liver 

disease increases risk for gastroesophageal reflux symptoms. Dig Dis 

Sci. 2014;59(8):1939-45. PMID: 24718860; https://doi.org/10.1007/

s10620-014-3113-7.

20. Eusebi LH, Ratnakumaran R, Bazzoli F, et al. Prevalence of Dyspepsia 

in Individuals With Gastroesophageal Reflux-Type Symptoms in the 

Community: A Systematic Review and Meta-analysis. Clin Gastroenterol 

Hepatol. 2018;16(1):39-48.e1. PMID: 28782675; https://doi.org/10.1016/j.

cgh.2017.07.041.

21. Camilleri M. Advances in diabetic gastroparesis. Rev Gastroenterol 

Disord. 2002;2(2):47-56. PMID: 12122960.

22. Koch KL. Diabetic gastropathy: gastric neuromuscular dysfunction 

in diabetes mellitus: a review of symptoms, pathophysiology, and 

treatment. Dig Dis Sci. 1999;44(6):1061-75. PMID: 10389675; https://

doi.org/10.1023/a:1026647417465.

23. Quigley EM. The pathophysiology of diabetic gastroenteropathy: 

more vague than vagal. Gastroenterology. 1997;113(5):1790-

4. PMID: 9352887; https://doi.org/10.1053/gast.1997.v113.

agast971131790.

24. Maleki D, Locke GR 3rd, Camilleri M, et al. Gastrointestinal tract symptoms 

among persons with diabetes mellitus in the community. Arch Intern 

Med. 2000;160(18):2808-16. PMID: 11025791; https://doi.org/10.1001/

archinte.160.18.2808.

25. Janatuinen E, Pikkarainen P, Laakso M, Pyörälä K. Gastrointestinal 

symptoms in middle -aged diabetic patients.  Scand J 

Gastroenterol. 1993;28(5):427-32. PMID: 8511503; https://doi.

org/10.3109/00365529309098244.

26. Bytzer P, Talley NJ, Leemon M, et al. Prevalence of gastrointestinal 

symptoms associated with diabetes mellitus: a population-based 

survey of 15,000 adults. Arch Intern Med. 2001;161(16):1989-96. PMID: 

11525701; https://doi.org/10.1001/archinte.161.16.1989.

27. Wilm S, Helmert U. The prevalence of fullness, heartburn and nausea 

among persons with and without diabetes mellitus in Germany. 

Z Gastroenterol. 2006;44(5):373-7. PMID: 16688653; https://doi.

org/10.1055/s-2006-926656.

28. Santareno S, Cerqueira J, Portugues J, et al. Papel do tecido adiposo e 

dos macrófagos no estado de inflamação crónica associada à obesidade: 

implicações clínicas [The role of adipose tissue and macrophages in 

chronic inflammation associated with obesity: clinical implications]. 

Acta Med Port. 2008;21(5):489-96. PMID: 19187692. Erratum in: Acta 

Med Port. 2020 Mar 2;33(3):217.

29. Ho W, Spiegel BM. The relationship between obesity and functional 

gastrointestinal disorders: causation, association, or neither? 

Gastroenterol Hepatol (N Y). 2008;4(8):572-8. PMID: 21960939.

30. Nocon M, Labenz J, Jaspersen D, et al. Association of body mass index 

with heartburn, regurgitation and esophagitis: results of the Progression 

of Gastroesophageal Reflux Disease study. J Gastroenterol Hepatol. 

2007;22(11):1728-31. PMID: 17914941; https://doi.org/10.1111/j.1440-

1746.2006.04549.x.

31. Le Pluart D, Sabaté J-M, Bouchoucha M, et al. Functional gastrointestinal 

disorders in 35,447 adults and their association with body mass index. 

Aliment Pharmacol Ther. 2015;41(8):758-67. PMID: 25728697; https://

doi.org/10.1111/apt.13143.

32. de Oliveira SS, da Silva dos Santos I, da Silva JFP, Machado EC. Prevalência 

de dispepsia e fatores sociodemográficos [Prevalence of dyspepsia 

and associated sociodemographic factors]. Rev Saude Publica. 

2006;40(3):420-7. PMID: 16810365; https://doi.org/10.1590/s0034-

89102006000300009.

33. Jung JG, Yang JN, Lee CG, et al. Visceral adiposity is associated with 

an increased risk of functional dyspepsia. J Gastroenterol Hepatol. 

2016;31(3):567-74. PMID: 26313910; https://doi.org/10.1111/jgh.13146.

34. Miwa H. Life style in persons with functional gastrointestinal disorders-

-large-scale internet survey of lifestyle in Japan. Neurogastroenterol 

Motil. 2012;24(5):464-71, e217. PMID: 22292849; https://doi.org/10.1111/

j.1365-2982.2011.01872.x.

35. Lin L, Chang L. Benefits and Pitfalls of Change From Rome III to Rome 

IV Criteria for Irritable Bowel Syndrome and Fecal Incontinence. Clin 

Gastroenterol Hepatol. 2020;18(2):297-9. PMID: 31606457; https://doi.

org/10.1016/j.cgh.2019.10.004.

Authors’ contributions: Lima EC: conceptualization (equal), data curation 

(equal), formal analysis (equal), investigation (equal), methodology (equal) 

and project administration (equal); Passos MCF: conceptualization (equal), 

data curation (equal), methodology (equal) and resources (equal); Ferolla 

SM: conceptualization (equal), data curation (equal), formal analysis 

(equal), methodology (equal) and supervision (equal); Costa RSN: data 

curation (equal), investigation (equal), methodology (equal) and writing-

review and editing (equal); Lisboa QC: data curation (equal), investigation 

(equal), methodology (equal) and writing-review and editing (equal); 

Pereira LID: data curation (equal) , investigation (equal), methodology 

(equal) and writing-review and editing (equal); Nardelli MJ: data curation 

(equal), formal analysis (equal), writing-original draft (equal) and writing-

review and editing (equal); Arantes VN: conceptualization (equal), data 

curation (equal), investigation (equal), resources (equal) and supervision 




