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ABSTRACT

Fatty liver isthe most common chronic liver disease in Western industrialized countries. However, there is evidence
on correlation between management of fatty liver risk and diabetes. In this regard, the current study was conducted
to find the relationship between fatty liver and diabetes in patients admitted to hospitals affiliated to Tehran Shahid
Beheshti University of Medical Sciences .This descriptive correlational study was conducted on 180 patients
admitted to the hospitals of Shahid Beheshti University of Medical Sciences in Tehran. The instruments used in this
study included demographic and clinical characteristics of patients such as serum levels of cholesterol, LDL, HDL,
triglycerides, hemoglobin and liver horns. Results were analyzed using t-test and chi-square tests .According to
ANOVA tests, significant difference was found among indicators of LDL, triglycerides, cholesterol and ALT so that
with an increase in triglycerides, HbAlc level also increased (05/0> P). On the other hand, by reducing HDL, the
indicator of HbAlc increased. In addition, significant relationship was found between indicators of ALP and
triglycerides so that with an increase in triglyceride and ALP, FBS level also increases (P<0.05). Due to the great
impact of obesity and type 2 diabetes at an increased risk of non-alcoholic fatty liver disease, regular exercise and
physical activities appropriate with age, low-fat diet, weight loss and different treatments to control diabetes and
hypertension are recommended to reduce nonalcoholic fatty liver disease.
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INTRODUCTION

Non-alcoholic fatty liver disease [NAFLD] is the staccommon state including wide range of liver lasiincluding
simple steatosis and steatosis with mild inflamoranf liver cells to severe nonalcoholic steatotipdl]. It is
mainly associated with type 2 diabetes, obesity, layperlipidemia [2, 3]. The importance of thisadise is due to
damage to liver cells and in the case of lack ofiyediagnosis and appropriate treatment, it cad l@aprogressive
and irreversible liver disease called hepatitisanaer [4]. In fact, NAFLD includes a wide range lofer
dysfunctions and tissue damage similar to alcolmér disease, but it occurs in people who dodratk alcohol or
use only moderate amounts of alcohol [5].

Accurately diagnosis of NAFLD is based on liver iy and pathological examination, but ultrasoundgimg
methods including computed tomography and ultradare clinically can be used. AS biopsy is invasind other
imaging technologies are costly, clinical diagnasiSNAFLD is based on gloss liver sonographic enike and
reduced posterior attenuation in the non-alcohopfeand people using low amount of alcohol [6].
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The pathogenesis of this disease is multifactaal it seems that insulin resistance is esseuwtidhf accumulation
in hepatocytes [7]. This disease is known as orte@Mmost common liver diseases in western devdlgpantries,

so that its prevalence is 2 to 3 times more thgratiis B and alcohol-dependent liver diseasesitigcurrently

considered as the most common disorder of the tegs [8 and 9]. Recent studies conducted in Eastauntries
have reported that its prevalence is increasingtdushanges in lifestyle [diet, low physical adyiobesity and
diabetes mellitus type 2], so that only the prewedeof one form of disease, hepatic steatosisphas estimated
about 16 to 30 percent of the general populatiuat, this rate is comparable with western counfd$

Prevalence of NAFLD in third world countries [AsiaPacific area] has its own limitations. Non-inaétusof it in
health system screening plan, asymptomatic disqesgéng more attention to viral hepatitis and rieligs issues
[lack of asserting the using alcohol] lead a ladkimformation about the prevalence of the disea%@].[
Urbanization, behavioral changes [reduced physicbity and diet with high-energy fat] and incredgrevalence
of type 2 diabetes, the prevalence of this diséaggcreasing has been increased in Asian regibhs.incidence
range of this disease has been estimated 7 tord@mehat it has been increased from 3 to 20 timesuntries like
Japan over the past 20 years [11]. NAFLD patiengsnaainly asymptomatic. Many patients are discavehee to
increased liver enzymes in the routine laboratesyst or during the examination of other conditismsh as obesity,
diabetes, hyperlipidaemia and high blood pressiine. symptoms od this disease are usually nonspe@time
patients may complain of tiredness, lethargy, abdoaiinal pain. Due to the lack of any evidence ba t
relationship between fatty liver disease and typdiabetes, especially in Iran, this study was penéd in this
regard.

MATERIALSAND METHODS

This study is descriptive-correlational study imts of the objectives and nature of the study. §thdy population
included all patients admitted to hospitals of E®hjrShohada, Imam Hussein (AS), Lugman, and Zaihg tad
fatty liver disease. Due to extensiveness of ward ime constraints, educational hospitals weresicened as
research environments. Sample of study was selactdcluded in the study in two-stage samplimgt(5tratified
sampling and then simple randomly sampling withigsses) based on statistical formula. In this esestional
study, 180 patients admitted to the hospitals afhgh Beheshti Universities of Medical Sciences ehian were
studied.

To estimate the sample size, the following fornwées used:

n> (Zl_%)az

dZ

As standard deviation of 0.4, confidence coeffitieh 0.95, and error percentage of 0.065 were daned in
previous studies, sample size was obtained to bpé&8ple. Thus, the researcher included NAFLD ptgiadmitted
to Shahid Beheshti Universities, who met the ddtef inclusion and willing to participate in tlstudy. Sampling
was continued up to achieve the determined sampée that was 180 people. Researcher referred léwamt
departments in various days of the week and seléhtepeople who met the criteria to be includethanstudy. He
also interviewed with them to complete the questire up to achieve the considered sample sizerdwiding

necessary explanations on objectives of the stumdly giving answer for the questions of the questinenand
obtaining their written consent.

Inclusion criteria of patients included a diagnosfsNAFLD by doctors, ultrasound and testing in thatient's
medical file, lack of type 2 diabetes and writtemsent of subjects. Exclusion criteria of patientduded a past or
recent use of alcohol by subjects, no finding simgwievidence on cirrhosis (clinical, biochemical and
ultrasonographic findings), hepatitis (viral, amtonune, pharmaceutical), history of using hepatataixiigs and a
history of known cause of secondary fatty livejujmileal bypass surgery, small bowel resectiomyerty, surgery
for obesity and intensive loss of weight).

In this study, to determine the parameters andstiy&tion of hypotheses, designed form was useds fiim

includes demographic and clinical characteristifspatient such as sex, age, weight, marital statsist

circumference, height, blood pressure, serum lewgél®tal cholesterol, LDL, HDL, triglycerides, fitsy blood

glucose, glycosylated hemoglobin, total number lobd cells , hepatic transaminases, and alkaliresjpiatase.
After receiving a letter of introduction and presieg it to the hospitals’ management, researchegived a license
to conduct this study. Then, figures of files ofipats with fatty liver were received from mediagdcuments,
patients’ files were studied, and form related &mle patient was completed. The validity of the ukedth was

investigated based on literature review of previstuglies and opinions of professors, experts, actbds.
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Data were analyzed using descriptive statistics amalytical test of Pearson correlation coefficserittest, and
ANOVA.

Table 1: Frequency and percentage of studied patientsin demographic variables

Variable Type frequency Percentage
Gender Male 119 66.1
Female 61 33.9
3140 21 11.7
4150 56 31.1
Age gap 5160 49 27.2
6170 40 22.2
7180 14 7.8
. Married 164 91.1
Marital status Single 16 8.9
6070 10 5.6
7180 42 23.3
Weight 8190 46 25.6
91100 64 36.1
101110 17 9.4
150170 68 37.8
Height 171180 89 49.4
181190 23 12.8
Waist circumference 6080 57 31.7
81100 99 55
101120 24 13.3
Abdominal circumference 7090 65 36.1
91110 99 55
111113 16 8.9
Hip circumference 7090 88 48.9
91110 86 47.8
111113 6 3.3
Total 180 100

Table 2- frequency, percentage, mean, SD of clinical indicator s of patients

Indicator Status frequend percentgge
Less than 130 (Normal) 42 23.3
LDL More than 130 (suspected) 138 76.7
Mean and SD 138.5% 14.03
Less than 35 (N) 13 7.2
HDL More than 35 (suspected 167 92.8
Indicators related to fatty livef—— - Mean and SD 4387 .33
Triglyceride | Less than 200 (Normal) 178 98.9
More than 200 (suspected) 2 1.1
Mean and SD 171.52 21.16
Cholesterol Less than 200 (Normal) 30 16.7
More than 200 (suspected) 150 83.3
Mean and SD 234.9% 23.27
34 85 47.2
45 79 43.9
HbAlc 56 16 8.9
. . Mean and SD 4.10 #.67
Indicators related to diabete 7080 62 344
8190 58 32.2
FBS 91100 60 33.3
Mean and SD 85.35 18.84

Findings

Out of the 180 patients studied, 66.1% were matk #h1 percent of them were married. In the vaeaifl age,
11.7% of them had less than 40 years old, 31.1%hevh were between 41 and 50 years old, 27.2% of tlvere
between 51 and 60 years old, and the remaininperhtwere over 60 years old. In variable of patiewtsght,
5.6% of them had weigh less than 70 kg, 23.3% efmtlhnad weight between 70 and 80 kg; 25.6% of thath h
weight between 81 and 90 kg, 36.1% of them had htdigtween 91 to 100, and remaining patients haghwever
100 kg. in variable of height, 37.8 % of patiengl height less than 170 cm, 49.4 % of them hadhhdigtween
171 to 180 cm, and remaining patients had a heigdtter than 180 cm.In variable of waist circumfa@nn
patients, 31.7% of patients had waist circumferdmeteveen 60 and 80 cm, 55% of them had waist cifetence
between 81 to 100 cm, and remaining patients hadweist circumference greater than 100 cm. In $eah
abdominal circumference, 36.1%of patients had allincircumference between70 to 90 cm, 55% of them
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abdominal circumference between 91 to 110 cm, anthining patients had abdominal circumference rioae
110 cm. In in terms of hip circumference, 48.9%afients had hip circumference between 70 and 9O4@r8% of
them had hip circumference between 91 to 110 cih,ramaining patients had hip circumference greiduzn 110

cm (Table 1).

The results showed that the majority of studiedep#d (76.7%) in the indicator of LDL were facedwsuspected
status and only 23.3 percent of patients wereemttrmal status. In the HDL indicator, the majodfyinvestigated
patients (92.8%) had suspected status and 7.2mevtéhem were in normal status. In the triglyderindicator,
majority of investigated patients (98.9 %) had narstatus, and 1.1 percent of them were in suspestius. In
cholesterol indicator, the majority of studied pats (83.3 of percent) had suspected status addd&f them were
in normal status. In the indicator of HbAlc, maijprof patients were at the range of 3 to 5, in &ddj 8.9% of
them were in the range of 5 to 6. In the indicatbFBS, majority of patients (34.4%) had FBS ld=nt80, 32.2%
of them had FBS between 81 to 90, and remaininigqtathad FBS higher than 90 (Table 2).

Based on ANOVA tests, significant relationship watsserved between the indicators of LDL, triglycesd
cholesterol and ALT in such a way that an incréadeiglycerides led to an increase in HbAlc. Oa tiher hand,

by reducing HDL, the HbA1c indicator was also irased (Table 3).

Table 3: Investigating the relationship between LDL, HDL, triglycerides, cholesterol, ALT and AL P of patientswith HbA1c indicator

Variable HbAlc| Mean SD Test Test vallle  Significalesel
34 139.78| 1.54| ANOVA
LDL 45 139.26| 1.31 461 0.011
56 128.62| 4.87
34 44.01 6.18| ANOVA
HDL 45 43.39| 5.89 0.77 0.46
5-6 45.50 8.94
Triglyceride 34 171.61| 19.95 ANOVA
45 168.41] 19.71 5.004 0.008
5-6 186.37| 28.43
Cholesterol 34 238.14 22.84 ANOV.
45 237.81| 18.70 18.52 0.001
5-6 204.06| 24.50
34 66.48 | 17.05§ ANOVA
ALT 45 68.00 | 13.22 10.58 0.001
56 47.81 | 23.94
34 56.03 7.66| ANOVA
ALP 45 56.24 | 6.58 0.480 0.61
5-6 54.31 7.76

According to ANOVA tests, significant relationshigas observed between indicators of ALP and trigiges in
such a way that by increasing the triglyceride Abh&, FBS also increased (Table 4).

Table4: investigating the relationship between LDL, HDL, triglycerides, cholesterol, ALT and ALP of patientswith FBSindicator

Variable HbAlc| Mean SD Test Test vallle  Significalesel
7080 138.00] 13.641 ANOVA
LDL 8190 | 136.63] 12.9( 152 0.22
91100 | 141.01] 15.27%
7080 44.04| 5.86] ANOVA
HDL 8190 44.06| 4.91 0.15 0.85
91100 43.50 7.90
Triglyceride | 7080 | 165.08] 21.14 ANOVA
8190 176.34| 20.6( 4.84 0.009
91100 | 173.51] 20.34
Cholesterol 7080 240.01 20.12 ANOV
8190 233.41| 25.41 2.39 0.09
91100 | 231.25| 23.0%
7080 67.35| 17.7Q ANOVA
ALT 8190 62.48 | 14.72 1.37 0.25
91100 66.46| 18.39
7080 54.00| 5.88) ANOVA
ALP 8190 58.03 | 7.81 491 0.008
91100 | 56.01 7.36
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DISCUSSION AND CONCLUSION

The results showed that the majority of studiedepis (76.7%) in the indicator of LDL were facediwsuspected
status and only 23.3 percent of patients wereemttrmal status. In the HDL indicator, the majodfyinvestigated
patients (92.8%) had suspected status and 7.2mgest¢hem were in normal status. In the triglyderindicator,
majority of investigated patients (98.9 %) had narstatus, and 1.1 percent of them were in suspestegus. In
cholesterol indicator, the majority of studied pats (83.3 of percent) had suspected status addd 6f them were
in normal status. Hyperlipidemia is among the congrds of metabolic syndrome associated with fagr Idisease
and appropriate treatment of hyperlipidemia dinfiesthe damage to liver cells in fatty liver digeds the present
study, in line with previous studies, a significairrelation was found between increased levelsiglycerides,
cholesterol, and LDL and reduced HDL with non-almahfatty liver disease. In a study conducted by Angelico
et al in 2003 on 282 patients with sonographic enad of NAFLD in Italy, hypertriglyceridemia, aneiduced HDL
were reported as the main disorder in fat profilpatients with fatty liver (12). Increased liveraymes more than 2
times than normal level and triglyceride level 0280 milligrams per deciliter of blood are alsodedtory criteria
indicating the fatty liver disease severity [13].

The results showed that in the indicators relaedlesity, a significant correlation was found legw hip
circumference of patients and LDL indicator, weightth triglyceride indicator, waist circumferencéjp
circumference and abdominal circumference with estelrol indicator, and weight with triglyceride icator. The
prevalence of fatty liver in society is associatgth obesity prevalence [14].

Obesity is among the major diseases associatedfatithliver. However, the increase in abdominalrfeeasured by
waist circumference to hip circumference is morgontant indicator for incidence of fatty liver desse [15].

Nonalcoholic fatty liver disease is among the numshmon liver diseases in the world. Today, with ithereasing

prevalence of obesity in different societies, itevalence is growing rapidly [16]. The prevalenésonalcoholic

fatty liver disease in obese and overweight pesiggificantly increases and more advanced stagdsoflisease is
seen always in people with morbid obesity [17]obese people, fatty tissue becomes insensitivastain action.

As a result, excessive breakdown of triglycerides excessive circulation of free fatty acids inrewie obesity lead
to development of insulin resistance [18]. It se¢hat increased abdominal fat is known as centrakity and it is
more important indicator for fatty liver diseasesnpared to total body obesity [15].

By increasing the release of glycerol and freeyfaitids, increased abdominal fat cause many metabol
complications in body that insulin resistance aocuaulation of fat in the liver are one of the tn@®mplications
[19]. In this study, the results show a significaptationship between indicators of waist circurafere, hip
circumference, and fatty liver. On the other hamény studies conducted on lifestyle changes, wdags, and
increased activity have had very clear impact oprowing the condition of the liver and fatty livegtrogression
[20]. Giovanni et al studies also found correlatiostween NAFLD and central obesity [21]. Patellaktalso
reported in 2014 that obesity increases the ridltby liver [22].

The current study showed a significant relationshgiween obesity, overweight, and fatty liver. Instady
conducted in 2003 by Bahrami et al on 53 patieritis WAFLD, the average weight of patients was mian that
of control group and majority of patients had higB&1l and weight greater than 11% of their idealgt [23]. In
another study conducted on blood donors with haglels of aminotransferases in Tehran, it was fotlnad 30
percent of patients with NAFLD had overweight afd/percent of them were obese [24].

In 2008, Allard et al reported high BMI, central esity and greater body fat percentage in patienth w
nonalcoholic fatty liver disease [25]. A study canted in 2013 on 317 obese children in Iran alsowveld that
more than half of obese children have nonalcoHatiy liver disease [26]. In addition, in a studynducted in Italy,
fatty liver was observed in 42% of patients who hagh body mass index [27]. The results of thiglgtahowed a
significant relationship between overweight andsityeand fatty liver disease.

It seems that visceral fat leads to fat accumutatiothe liver by releasing free fatty acids antfedent types of
adipokines. Studies conducted on waist and hipgiference to estimate abdominal fat mass confianttiere is a
direct correlation between abdominal fat and lifegrcontent [28].

According to independent t-tests, significant ietaship was found between gender and LDL indicatat its mean
was greater in women than that in men. Additionallyelationship was found between the gender adgidator of
triglycerides. According to independent t-testgndicant relationship was found between gender amdst
circumference and cholesterol and triglyceridesthiese indicators, the obtained mean for men wgsfwiantly
more than that in women. Although some studiesidengprevalence of fatty liver in men and womenada9],
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fatty liver was already reported greater in wombnt recent studies show higher rate of it in meecdht
demographic studies in this regard have also lecbtdradictory results [23]. In this study, sigo#nt difference
was observed in gender of patients selected cotigelgu In a study conducted on adults in ShangR&FLD was
significantly higher in middle-aged men than thmtiomen, and in this study, only 10 percent ofgyas with fatty
liver were women [30]. In the study conducted by Eaal, 77% of patients with fatty liver were ni8a].

In the age indicator, results did not show a sigaift relationship between age of the patients iadétcators
associated with fatty liver. However, with incraagiage at patients, rate of indicators relatedatowas also
increased. In a study conducted in Golestan previnc2006, the rate of fatty liver disease of 2%Hha general
population was reported over 18 years [14]. Ageeottian 50 years, obesity, diabetes and high bimwedsure are
clinical signs of fatty liver disease severity [32]

The results showed that the majority of studiedep#s [88.9%] in the indicator of AST were facedhwsuspected
status and only 11.1 percent of patients were énribrmal status. In the ALT indicator, results shdvthat the
majority of investigated patients [88.9%] had suspe status and 11.1 percent of them were in nostadlis. In
addition, in the ALP indicator, majority of invegéited patients [99.4 %] had suspected status, @&nhgedcent of
them were in normal status.

Liver enzymes are available in liver cells, andd®gtruction of liver cells, they are entering touse of patients.
Their increase is sign of liver cell destructiod].1An increase in liver enzymes ha d no direchtiehship with the
severity of the disease and it was observed in BOfatients with fatty liver. In a study conducteadsed on liver
biopsy, 58% of patients with histological evidermehepatic steatosis had normal values of ALT a6éb6 7of
patients had normal values of AST [33]. In a studpducted by Dr. Yanjun et al 2001 in China, thestmmmmon
abnormality in liver function tests have been répaincreasing levels of ALT and AST [34]. In adgwon 32 non-
diabetic patients, Westerbaka et al showed signifipositive correlation between ALT and AST sellenels and
liver fat content measured by proton spectrosc8py. [

For example, a study conducted on 105 patients migh levels of liver enzyme, hepatic echogenisiywed a
significant positive correlation with AST and ALBMels. In this study, ALT was associated not onlthwhe
intensity of accumulation of fat in liver, but aldwe association of ALT with visceral fat accumidatsuggests the
role of visceral fat as a predictor of higher lavef this enzyme in the liver disease [36]. In gtisdy, to investigate
factors associated with diabetes, HbAlc and FB&ators were used. In the indicator of HbAlc, ressshowed
that majority of patients were at the range of &tan addition, 8.9% of them were in the range&db 6. In the
indicator of FBS, majority of patients [34.4%)] hBBS less than 80, 32.2% of them had FBS betwedn 80, and
remaining patients had FBS higher than 90 [Tablé\2tording to independent t-test and ANOVA testgnificant
correlation was found between age and HbAlc andtahatatus, abdominal circumference and waisturiterence
and FBS indicator.

Several factors affect the progress of diabetedyding type and duration of diabetes, age, seqdkugar control,
hypertension, smoking, high serum lipids and tresence of microalbuminuria [37]. In the study caridd by Dr.
Abdullahi [38], diabetic men with more than 5 yeafslisease were at serious risk for retinopathy.

In addition, the most important cause of retinampbications was reported duration of diabetes. Ha study
conducted by Dr. Ashtari [39], age, duration oftdites and nitrogen level of blood urea were repoa® risk
factors. In a study conducted in the United Arabirfataes, the age, male HTN and gender, type anctidaraf

diabetes and microalbuminuria were reported as faskors [40]. In some cases, duration of diabétes been
considered as a reflection of the way to contrel bllood sugar and other risk factors that the dialperson was
exposed to them during his diseases [41]. Despifaving health care in chronic diseases like dedbenellitus,
unfortunately, complications of this disease hatbbge one of the most important health problemsaiesy.

Based on ANOVA tests, significant relationship vi@snd between the indicators of LDL, triglyceridelplesterol
and ALT and HbAlc level so that by increasing trogirides, HbAlc level also increases. On the ottzard,
reducing HbAlc indicator had increased HDL. Accoglto ANOVA tests, significant correlation was faun
between indicators of ALP and triglycerides in saclvay that as triglyceride and ALP increase, F&&l also
increases.

Insulin resistance that is a starting stage intorgadiabetes mellitus [DM] is the base for the elepment of
metabolic syndrome and it can have adverse eftettiver cells even before the onset of overt diebeMetabolic
syndrome is a set of diseases of hypertension,rlgiemia, obesity and diabetes, and recent studi®ow that
with increasing numbers of diseases of this synérdatty liver disease severity increases.
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People with diabetes or obesity have insulin rasist, which causes an increase in fatty acidsanitier. The
accumulation of these substances in liver celtfesructive and can lead to death of liver cely.[4

Nonalcoholic fatty liver disease is one of the mumthmon liver diseases in developed Western casm#mnd Asia
and it is recognized currently as the most commaarse of disorder of liver tests. In recent yeaug @ change in
lifestyle [diet, low physical activity and obesityits prevalence is increasing [43]. Considering ¢ineat impact of
obesity and type 2 diabetes in increased risk of-alooholic fatty liver disease, physical activisynd regular
exercise appropriate with age, low-fat diet, weigiss, as well as a variety of treatment methodtudrol diabetes
and hypertension are recommended to reduce normdicdatty liver disease. Fatty liver patients, esjally those
with high liver enzymes, are in serious risk of elepment and progression of hepatic steatosis shst@t this
process ultimately leads to fibrosis.
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