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ARTICLE

ABSTRACT

Background and Objective: Non-alcoholic fatty liver is one of the most common non-infectious diseases in the liver, which is
currently increasing prevalence in Iran and in the world. According to WHO recommendations for liver and related diseases, as well
as identification of factors affecting non-alcoholic fatty liver, this study was conducted to investigate the association of Dyspepsia
with non-alcoholic fatty liver. Material and Methods: This case-control study was conducted on patients referred to an ultrasound
center in Isfahan, Iran during January to May 2018. In this study, ultrasound was used to diagnose non-alcoholic fatty liver and
ROMEIII questionnaire for Dyspepsia diagnosis, and SPSS 21 software was used to analyze the data. Results: This study was
performed on 190 subjects including 70 (37%) women and 120 (63%) men with an average age of 40 years with a standard deviation
of 15 years. The results of this study showed that bloating (OR = 3.5, P-value = 0.001) and Dyspepsia (OR = 2.7, P-value = 0.002) is
related to non-alcoholic fatty liver. Further analysis based on the decision tree showed that at the age of 29 years, having dyspepsia
is a sign of a significant in the incidence of non-alcoholic fatty liver. This means that at the age of 29, Dyspepsia can be a sign of
non-alcoholic fatty liver. Conclusion: Given that the results of this study showed that dyspepsia is very effective in predicting non-
alcohol fatty liver, especially at the age of 29 years, it can be used as a quick, inexpensive and effective method for identifying or
Suspecting non-alcoholic fatty liver and also treating it.

Keywords: Non-alcoholic fatty liver, Traditional Iranian Medicine, Dyspepsia

1. INTRODUCTION

Non-alcohol fatty liver is the most common chronic liver disorder in the world. The prevalence of this disease in adult populations in
western societies is reported to be 34% to 46%, with an incidence of 70-80% in obese subjects (Browning et al., 2004 and Chen et al.,
2008 and Brunt et al., 2015 and Williams et al,, 2011). In Iran, the prevalence of this disease has been reported from 21.5% to 31.5%
(Jamali et al., 2008 and Sohrabpour et al., 2010 and Lankarani et al., 2013). Non-alcoholic fatty liver disease refers to a condition of
the liver that triglycerides accumulate in the liver cells of people who have not had a history of alcohol or low alcohol consumption
(Harte et al,, 2010). In fact, non-alcoholic fatty liver disease (NAFLD) occurs when more than 5-10% of the liver is fat (Vajro et al,
2012 and Festi et al, 2004 and Mensink et al., 2008) and has recently been considered as an important cause of cirrhosis and liver
failure (Savadkouhi et al., 2003). The high prevalence and chronic nature of the disease affects people's quality of life and imposes a
heavy economic burden on the community (Baumeister et al, 2008 and Zivkovic et al., 2007). Most patients with NAFLD are
asymptomatic, but some complain of weakness and fatigue, nausea, and abnormal pain. So diagnosis usually follows the incidental
finding of abnormal liver enzymes or steatosis on imaging (Duvnjak et al., 2009 and Promrat et al., 2010 and Zelber-Sagi et al., 2011).
Nonalcoholic fatty liver is currently treated in two general categories of medicinal and non-pharmacological treatments. Drug
therapy is in cases where the disease is active and progressive and non-pharmacological treatment includes lifestyle modification
with nutrition and exercise (Kani et al, 2014 and Ahmed, 2015). At the moment, diet and exercise are the most effective way to
control and reverse the symptoms of the disease. However, many improvements have been made in the field of drug manufacturing;
however, there are no effective and reliable medications so far (Than and Newsome, 2015). According to the WHO, the best
treatment is prevention (Treerutkuarkul and Gruber, 2015). Therefore, the recognition of simple symptoms that has the potential to
detect non-alcoholic fatty liver disease in early stage is very important. In classical medicine, the role of the gastrointestinal system
has been raised in the formation of fatty liver in several ways: unhealthy nutrition and the use of high-fat and high-calorie foods,
gastric helicobacter pylori infection and gastrointestinal microbiota (Akhavan et al,, 2015 and Lambert et al.,, 2015 and Lomonaco et
al, 2013).

From the viewpoint of Iranian Traditional Medicine (ITM), liver is one of the most three important organs of human body along
with two other organs, brain and heart. Liver produces not only whole body nutrition; but also, four fundamental bodily humors
including blood, yellow bile, black bile, and phlegm. To produce healthy blood, liver needs primary high quality nutrient which
should be provided by stomach, according to ITM scientists. Therefore, if gastric digestion impaired, other organs like liver, blood
vessels, and tissues which are involved in digestive processes will be weakened and malfunctioned due to lack of proper nutrition.
This actually may cause fatty liver. Hence, the hypothesis is that gastrointestinal abnormalities due to digestive disorder in this organ
can play an important role in the occurrence of fatty liver. The stomach is the target organ in treating these patients. If the first step
in dealing with these patients is the treatment of gastrointestinal disorders, it will be possible that improved digestion will play a
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very important and effective role in the treatment of these patients (Shah, 1966). Considering the importance of this issue, this study

was conducted to determine the relationship between dyspepsia and non-alcoholic fatty liver disease (NAFLD).

2. MATERIALS AND METHODS

The present case-control study was conducted within a 5-month period on 190 patients referred to ultrasound unit in a semi-public
health center in Isfahan, Iran. In this study, the participants were selected using a random sampling method and enrolled in a study
based on inclusion criteria, including willingness to participate in the study, over 20 years of age, no pregnancy and breastfeeding,
no past or recent use of alcohol, no history of cirrhosis, heart failure, liver failure, renal failure, and neoplasms.

In this study, all patients who referred to the clinic for various reasons from February 2017 to May 2018 completed the ROMEIII
questionnaire after obtaining consent, and then underwent liver ultrasonography by a certified radiologist. On the basis of
ultrasound findings, the subjects with a fatty liver grade 1 to 3 were assigned to the case group as NAFLD patients, and those with
normal liver were selected as the control group.

Dyspepsia is defined as having one or more of the primary symptoms, including Bothersome postprandial fullness (an
unpleasant feeling of completeness after a normal meal), Early satiation (inability to complete a typical meal) and epigastric pain or
burning (feeling pain or burning in the middle of the abdomen), which can be presented by Supportive criteria including Upper
abdominal bloating or postprandial nausea or excessive belching. In this study, ROMIII questionnaire was used to investigate
dyspepsia and abdominal bloating. However, the symptoms associated with bloating such as stomach growling, excessive flatulence
and intestinal gas incontinence were also included in the questionnaire.

The ROME Il questionnaire used in this study has been provided by the Rome Foundation Board for the diagnosis of
gastrointestinal dysfunction. The latest version was published by a group of experts in the field of gastrointestinal disorders in 2006
(Esmaillzadeh et al., 2013) and has been evaluated and approved in various research (Sorouri et al., 2010) .

The current study was approved by the Medical Ethics Committee of Shahed University on 8/01/2018 with code of
IR.Shahed.REC.1396.82, and also registered on the Iranian Registry of Clinical Trials with registration code of
IRCT20171102037178N2 on 11/03/2018.

Statistical analysis and sample size

In this study, the attained data were analyzed by SPSS version 21 software using descriptive statistics (mean, standard deviation,
correlation, frequency and ratio) and inferential statistics (Chi-square test, independent t-test, Mann-Whitney test) proportional to
normal or non-normal distribution of the response variable using KS test, as well as logistic regression and decision tree at a

2
significance level of 5%. In this study, the sample size was calculated to be 196 people using the equation of n = (Zg + Zﬁ) /
2

52 8% = (p1 — p2)?/(p1(1 — py) + p2(1 — p3)) and considering a = 0.05, B = 0.1 and & = 0.35. Including 15% dropout,
14 samples were added to this number. Finally, 210 subjects were considered in this study.

3. RESULT

The current study examined 203 people, of which 13 were excluded, and finally 190 were enrolled and analyzed. The demographic
characteristics of the participants of the two groups are presented in Table 1. According to the results reported in this table, the
majority of NAFLD patients were male, and had a higher age compared to the healthy people. The heterogeneity of the distribution
of the age and gender of the participants caused these two variables to be considered as a moderator variable in the logistic
regression in the final analysis. Based on the results reported in Table 2, feelings of abdominal bloating and dyspepsia were strongly
correlated with the NAFLD. In the results of logistic regression analysis with age and gender, these two variables were effective on
the NAFLD. For further analysis and obtaining a more predictive contribution by using the decision tree and entering the variables
that influence the logistic regression, namely age, gender, abdominal bloating and dyspepsia, the two variables of age and
dyspepsia were significant in the decision tree. According to the findings from decision tree (Figure 1), it can be said that if a person
is under the age of 29 years, the dyspepsia will not contribute much to the diagnosis of fatty liver, and only there will be a 30% risk
of having a fatty liver if having dyspepsia. If there is dyspepsia at the age of 29 years, it will probably show a 70% risk of NAFLD. If
there is no dyspepsia, the person will suffer from NAFLD with a probability of 45%. Finally, the results showed that the decision tree
model mentioned in Figure 1 has a predictive value of approximately 70%.
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Table 1 The demographical variables according to the normal and non-alcoholic fatty liver group

Group
Normal NAFLD P-value
N % N %
Female 41 44.6% 29 29.6%
Sex 0.036
Male 51 55.4% 69 70.4%
Mean SD Mean SD
Age  year 36.71 16.01 4377 13.92 0.001
SD: Standard Deviation
MAFLD
Mode 0O
Categony % n
== LT 424 a2
| ®ne B oyes 516 93
| ves Total  100.0 180
| =]
Age
Adj. P-value=0.000, Chi-square=17.
TET, df=1
== Z28.000 = 28.000
Mode 1 Mode 2
Categony % n Categony % n
LT 712 42 LT 332 50
N yes 288 17 B yes G618 81
Total 311 58 Total 58.9 131
| =]
Indigestion
Adj. P-value=0.001, Chi-square=10.
230, df=1
n|-:- ynlas
Mode 3 Mode 4
Categony % n Categony % n
LT 547 =29 LT 26.9 21
N yes 45.3 29 N yes 3.1 57
Total 278 53 Taotal 411 T2

Figure 1 Decision tree of variables affecting non-alcoholic fatty liver disease

4. DISCUSSION

According to the teachings of ITM, nutrients take four digestive stages from the time of entering into the mouth until being ready
for cellular use, including digestion in the stomach, liver, blood vessels and organs, respectively (Shah, 1966). Accordingly, each of
the four stages of digestion consists of certain processes and actions that must be done on the food to provide the ability to exploit
the products in the body. In fact, two factors are effective in digestion in the liver: 1 - the liver health and 2 - the raw materials sent
from the stomach to the liver. Therefore, traditional medicine suggests the assumption that gastric abnormalities can play an
important role in the development of fatty liver due to digestive disorder in this organ and that the stomach is the target organ in
the treatment of these patients and If the first step in dealing with these patients is the treatment of gastrointestinal disorders, it will
be possible that improved digestion will play a very important and effective role in the treatment of these patients. Gastrointestinal
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symptoms can also be used to suspect fatty liver and diagnostic follow-up. On the other hand, digestive improvement can also have
a preventative effect on the development of fatty liver. Given the importance of this issue, this study was conducted with the aim of
linking dyspepsia with NAFLD.

Table 2 Frequency and percent of sign of Dyspepsia between two groups, in addition crude and adjusted OR

Group Crude Adjusted
Non-alcoholic
Normal . OR OR
fatty liver P-value P-value
95% ClI 95% ClI
N % N %
Abdomen growling 62 674% 71 72.4% 13(0.7-24) 0.527 1.6(0.8-3.2) 0.150
flatulence 66 71.7% 80 81.6% 1.8(09-35) 0.127 1.9(09-3.8) 0.088
gas incontinence 38 413% 46 46.9% 13(0.7-22) 0467 14(0.7-25) 0.320
sensation of fullness after eating 37 402% 55 56.1% 19(1.1-34) 0.031 1.7 (09-3.1) 0.082
early satiation 42 457% 54 55.1% 15(0.8-26) 0.245 16(0.9-29) 0.131
postprandial nausea 28 304% 26 26.5% 0.8(04-16) 0.630 1(0.5-19) 0.961
excessive belching 63 68.5% 79 80.6% 1.9 (1.0-3.7) 0.066 1.9(09-3.8) 0.072
abdominal bloating 59 64.1% 82 83.7% 29(14-57) 0.003 35(1.7-7.3) 0.001
Dyspepsia 41 446% 67 68.4% 2.7 (15-49) 0.001 2.7 (15-5.0) 0.002

The results of this study showed that the NAFLD is more prevalent in older ages and males. In this regard, the results of this
study were similar to those of Ishiba et al. (Ishiba et al., 2018) and Ballestri et al. (Ballestri et al,, 2017), and inconsistent with the study
by Cuthbertson et al. (Cuthbertson et al,, 2019), Yang et al. (Yang et al., 2018).

The results of this study by controlling confounding variables showed that the abdominal bloating and the dyspepsia could be
associated with the NAFLD. The odds ratio of NAFLD in patients with the abdominal bloating was 3.5 times higher than in those
without the abdominal bloating. The odds ratio of NAFLD for people with the dyspepsia was 2.7 times higher than in those without
the dyspepsia. In this regard, the results of this study were similar to those of Emtiazi et al., who showed a relationship between
gastric abnormalities and liver disease (Emtiazy et al., 2011). Some studies also documented the association between the presence of
Helicobacter pylori (as a cause of gastrointestinal and duodenal diseases) and the outbreak of NAFLD (Ahmed, 2015 and Abdel-
Razik et al., 2018 and He et al,, 2018 and Kang et al., 2018 and Okushin et al., 2018). Fujiwara et al. showed the association between
obesity, dyspepsia and gastroesophageal reflux disease (GERD) with NAFLD (Fujiwara et al., 2015).

Further analysis based on the decision tree showed that dyspepsia over 29 years of age showed a high incidence of fatty liver
disease. In other words, dyspepsia over the age of 29 can be a sign of the NAFLD. Some of the strengths of this study are the
diagnosis of NAFLD using ultrasound, the use of decision tree method, the appropriate sample size and the control of confounding

variables.

5. CONCLUSION

Given that the results of this study showed that the dyspepsia is very effective in predicting the NAFLD, especially at the age of 29
years and over, the dyspepsia can be used as a rapid, inexpensive and effective strategy to identify or suspect the NAFLD. Improved
nutrition and digestion is suggested to prevent this symptom.
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