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A B S T R A C T

Background: There are insufficient data available on utilization and health care costs of non-alcoholic fatty liver disease. The cost data for 
different health conditions and services is a major gap in Iranian health system. So this study is the primary or first step towards filling this 
gap.
Objectives: This study aims to estimate the diagnosis and treatment costs of Non-alcoholic Fatty Liver.
Patients and Methods: This cross-sectional study was conducted on 528 subjects. The subjects had been diagnosed with non-alcoholic fatty 
liver. All the subjects had been referred to the Tehran Fatty Liver Clinic, a clinic of the Baqiyatallah Research Center for Gastroenterology and 
Liver Diseases, in 2009 and they had been observed for 2 years to determine the frequency of health care utilization (physician visit, laboratory 
tests, medication and cost of sonography). The costs of diagnosis and treatment for each person were estimated in Purchasing Power Parity 
dollars (PPP$).
Results: The average total cost was 5,043 PPP$ per person in the 2 years of observation. Majority of these 528 patients (87.9%) had a BMI ≥ 25 
(kg/m2). Also, 33.9% were diagnosed with comorbid diseases such as Diabetes Mellitus (DM), Coronary Artery Disease (CAD), hypertension 
(HTN) and hypothyroidism (HYPO).
Conclusions: The results confirmed that the total costs for non-alcoholic fatty liver among the Iranian adult urban population alone exceeded 
1 billion PPP$ per year. These costs can be saved or reduced by effective disease management and early prevention.
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1. Background
Non-Alcoholic Fatty Liver Disease (NAFLD) is increasing-

ly becoming the common cause of chronic liver diseases. 
One type of progressive NAFLD is known as Non-Alco-
holic Steato-Hepatitis (NASH), which can lead to cirrho-
sis, hepatocellular carcinoma (HCC), liver dysfunction 
and ultimately death (1, 2). Nonalcoholic Fatty Liver Dis-
ease (NAFLD) encompasses a wide spectrum of changes; 
simple steatosis refers to > 5% of hepatic steatosis in the 
absence of significant inflammation and hepatocellu-
lar damage whereas NASH demonstrates inflammation 
and hepatocellular damage and sometimes fibrosis (3). 
Progressive NAFLD may result in liver cirrhosis, which 
may be complicated by HCC and liver failure. About 5% 
of patients with NAFLD develop cirrhosis over an average 
seven-year period with 1.7% mortality rate from complica-
tions of liver cirrhosis (4). Simple steatosis is compara-
tively benign with a 0-4% risk of cirrhosis development 
over a one to two decade period (5-7). In contrast, 5-8% of 
patients with NASH may develop cirrhosis over approxi-
mately five years (8-10). NAFLD is associated with several 
atherosclerotic risk factors such as hypertension, diabe-
tes, and hypertriglyceridemia (11, 12). NAFLD is considered 
to be the hepatic manifestation of metabolic syndrome, 
and the links between obesity, diabetes, cardiovascular 
disease and NAFLD are likely to reflect shared pathoge-
netic factors. Roughly 90% of NAFLD cases have at least 
one characteristic feature of the metabolic syndrome, 
and one third of them fulfill the complete diagnostic cri-
teria (13, 14). Most of patients with NAFLD are obese and 
suffer metabolic syndrome (15). NAFLD can impose enor-
mous costs both on the patients and health and treat-
ment system. Thus, there is no doubt that the availability 
of cost data for different health conditions and services 
is a major gap in the Iranian health system. Knowledge 
about the costs of an illness can help policy makers de-
cide which diseases need to be addressed first by health 
care and prevention policies. Despite this, there are in-
sufficient data available on the costs of NAFLD. Here, we 
have tried to fill this gap by conducting this study.

2. Objectives
Obesity and metabolic syndrome, the most predictive 

factors of fatty liver disease, are increasing in Iran; there-
fore, the prevalence of NAFLD/NASH and related compli-
cations are also expected to increase in the future (16). 
Accordingly, it is reasonable to assume that NAFLD pro-
gresses to more serious diseases, which result in higher 
utilization and cost of medical services. The present 
study aims to determine the NAFLD-related costs of diag-
nosis and treatment among NAFLD patients.

3. Patients and Methods

3.1. Patient Selection

For this cross-sectional study, 528 patients with NAFLD 
were selected from patients' referred to the Tehran Fatty 
Liver Clinic, a private clinic of the Baqiyatallah Research 
Center for Gastroenterology and Liver Diseases during 
2009. The patient selection criteria were based on:

No history of alcohol consumption
No history of drug consumption (retrovirals, anti-sei-

zures or statin use)
No history of chronic liver disease
Had regular visits for check ups
Had laboratory tests done regularly
Passed and completed a two year treatment period
The inclusion criteria were the presence of NAFLD as 

suggested by ultrasonography and rule out of alcohol 
or drug consumption and liver disease. The ultrasonog-
raphy criterion was a hyper echoic texture or a bright 
liver because of diffuse fatty infiltration. Sensitivity and 
specificity for the ultrasound were 85 and 94 percent, re-
spectively. The procedure for the diagnosis of NAFLD was 
as follows:

Evaluation of the serum aminotransferase (ALT, AST)
Evaluation of BMI > 25 (kg/m2); BMI over 25 is for over-

weight and obese people (17)
Evaluation of some anthropometric measurement cri-

teria including body weight and height as well as the size 
of the wrist

Evaluation of the metabolic syndrome such as Diabetes 
Mellitus (DM), Coronary Artery Disease (CAD), hyperten-
sion (HTN) and hypothyroidism (HYPO)

And finally performance of ultrasound scan to identify 
NAFLD

In addition, some other variables including age, gender, 
behavioral risk factors like physical activity were also tak-
en into consideration.

3.2. Cost Analysis
In this cross-sectional study, the diagnosis and treat-

ment costs of NAFLD were estimated. The factors used for 
cost estimation included frequency of health resource 
utilization and unitary costs. Health resource utilization 
included such categories as physician visits (Patients 
were followed every 3-4 months by repeated laboratory 
studies based on primary laboratory disorders), labora-
tory tests, medication and cost of ultrasonography. The 
unit cost of different health resources including physi-
cian (GP/specialist) visits, laboratory tests, medication 
fees and the costs of ultrasonography were calculated 
based on the price lists approved in 2009-2011 by the Ira-
nian Cabinet for the Public and Private Health Centers 
(18). The price of drugs was retrieved from the drug list 
of Food and Drug Office of Iranian Ministry of Health and 
Medical Education in 2009-2011 (19). Therefore, the unit 
cost of different health resources for each patient was 
calculated separately, based on their price during differ
ent years (according to the time the treatment had taken 
place). Total costs were the sum of all categories (physi-
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cian visit, laboratory tests, medication and the costs of 
ultrasonography). Purchasing Power Parity Dollar (PPP$) 
was used in order to make inter-country comparisons. 
PPP$ is an economic technique used when attempting to 
determine the relative values of two currencies. It is use-
ful because the amount of goods a currency can purchase 
within two nations often varies drastically; it depends on 
availability of goods, demand for the goods, and a number 
of other difficult-to-determine factors. According to the 
reports released by the Iranian Central Bank and World 
Bank Organization in 2010 (20); One PPP$ was estimated

Table 1. Demographic and Clinical Data of 528 Patients With NAFLD

Male Female Total

Age Group, No. (%)

≤ 50 235 (73.4) 115 (55.3) 350 (66.3)

> 50 85 (26.6) 93 (44.7) 178 (33.7)

BMIa, No. (%)

18-25 44 (13.8) 20 (9.6) 64 (12.1)

25-30 182 (56.9) 69 (33.2) 251 (47.5)

> 30 94 (29.3) 119 (57.2) 213 (40.4)

DM, No. (%)

No 293 (91.6) 178 (85.6) 471 (89.2)

Yes 27 (8.4) 30 (14.4) 57 (10.8)

CAD, No. (%)

No 305 (95.3) 192 (92.3) 497 (94.1)

Yes 15(4.7) 16 (7.7) 31 (5.9)

HTN, No. (%)

No 267 (83.4) 159 (76.4) 426 (80.7)

Yes 53 (16.6) 49 (23.6) 102 (19.3)

HYPO, No. (%)

No 310 (96.9) 183 (88.0) 493 (93.4)

Yes 10 (3.1) 25 (12.0) 35 (6.6)
a Abbreviations: BMI, body mass index; DM, diabetes mellitus; CAD, 
coronary artery disease; HTN, hypertension; HYPO, hypothyroidism

around 3894 in 2009, 4210 in 2010 and 4503 in 2011. This 
was then used to convert costs from Iranian Rials to PPP$. 
Using PPP$ is preferred to the US $, based on usual ex-
change rates, and make cross-country comparison of the 
costs more reliable.

3.3. Statistical Analysis
Descriptive statistics and frequency distribution such 

as mean, standard deviation and percentage were em-
ployed. T-test and one-way ANOVA was used to test the 
differences between means of NAFLD-related costs. All 
statistical analyses were carried out using SPSS, version 
17.0 (SPSS Inc., Chicago. IL., USA). P < 0.05 was considered 
as statistically significant.

4. Results
In total, 528 patients with NAFLD were enrolled in this 

study out of which 320 patients (60.6%) were male and 
208 (39.4%) were female. The mean age was 45.9 ± 10.8 
(± standard deviation) years. The majority of them, 464 
patients (87.9%), had a BMI ≥ 25 (Kg/m2). Also 179 indi-
viduals (33.9%) were diagnosed with comorbid diseases 
including DM, CAD, HTN and HYPO (Table 1).

Total costs of NAFLD patients with and without comor-
bid diseases, and also with BMIs over 25 (over-weight and 
obese people) have been shown in Table 2. The Average 
cost for NAFLD patients without disease was 5123 PPP$ 
and the average cost for NAFLD patients with BMI > 25 
was 5188 PPP$. The average cost of NAFLD patients with 
a metabolic syndrome was 4733 PPP$. Among the NAFLD 
patients with HTN the average costs were higher than the 
other patients.

Although the results indicated that the charges were 
higher in overweight and obese patients, yet these dif-
ferences did not reach statistical significance (5.188 PPP$ 
vs. 4,005 PPP$; P = 0.061). This table also indicates no re-
lationship between comorbid diseases and health care 
utilization and NAFLD-related costs (P = 0.649).

Table 2. NAFLD-Related Costs in Patients With and Without Comorbid Diseases and BMI ≥ 25 (Costs Are Expressed in PPP$)

Comorbid Diseases C.Dra C.M C.T C.S Total Cost

Without Diseases 469 3548 1491 138 5123

DM 454 2415 1458 149 4222

CAD 526 2880 1502 129 4943

HTN 497 3227 1553 137 5126

HYPO 472 2933 1639 120 4643

BMI ≥ 25 482 3443 1531 138 5188

Total Cost 473 3348 1514 138 5043
a Abbreviation: CAD, coronary artery diseases; C.Dr, cost of physician visits; C.M, cost of medication; C.S, cost of sonography; C.T, cost of laboratory tests; 
DM, diabetes mellitus; HTN, hypertension; HYPO, hypothyroidism
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5. Discussion
In this study, data was collected from NAFLD patients’ 

files from a Tehran fatty liver private clinic from which 
costs of physician visit, laboratory tests, medication and 
ultrasonography was extracted from the price lists ap-
proved by the government and/or food and drug orga-
nization. It is worth noting that in estimating the unit 
costs of each health service, the minimum applicable 
cost was taken into account. This might have caused 
these estimated costs to be slightly lower than the actual 
costs. Although the charges were higher in overweight 
and obese patients, these differences did not reach sta-
tistical significant. One might assume that changes in 
patients' lifestyles, after the diagnosis of NAFLD, might 
have affected the results. The reason is that overweight 
and obese people, in this study, were first recommended 
to change their lifestyles by physicians. Also, the costs of 
the prescribed drugs, such as Orlistat, which reduce fat 
absorption and promote weight loss are much lower in 
comparison with the costs of other drugs in other coun-
tries (21, 22). In addition, perhaps another reason for the 
higher costs associated with overweight and obese pa-
tients is that the majority of the patients that participat-
ed in this study (87.8%) were overweight and obese. Also 
among NAFLD patients with comorbid disease, patients 
with HTN had higher costs (5,126 PPP$) than the other 
patients with comorbid disease, one might assume that 
the frequency of NAFLD patients with HTN (19.3%) were 
higher than the others. In the two-year observation, the 
total costs including costs of physician visits, laboratory 
tests, ultra songoraphy and medication totaled 5,043 
PPP$ per person. Therefore, the diagnosis and treatment 
costs per person per year was estimated to be 2521 PPP$. 
Based on the available information on the costs of each 
NAFLD patient per year and the results of some popula-
tion-based studies already performed in the country on 
prevalence of NAFLD, a rough estimate of yearly costs of 
diagnosis and treatment of NAFLD can be obtained. The 
study of Pourshams et al on healthy Iranian blood donors 
showed that the prevalence of NAFLD was 2.35% (23). Ja-
mali et al reported a NAFLD prevalence of 2.04 percent 
for those over 18 years in Golestan provience of Iran. Also, 
the prevalence of NAFLD/NASH was reported to be about 
2.9% among 18-year-old individuals in three geographi-
cally distinct provinces in Iran (Tehran, Golestan and Hor-
mozgan), as reported by Sohrabpour et al. (2). Since, all 
patients who participated in this study were from urban 
areas, it can be assumed that the estimation for NAFLD 
costs per person only applies to urban adult population 
of Iran. According to the latest report published by the 
Statistical Center of Iran in 2006 (24), urban adult popu-
lation was 17218066 million. If we estimate the prevalence 
of NAFLD from the studies, we may assume that NAFLD 
prevalence ranges from 2.04% to 2.9% (average: 2.4%) 

among adult urban population. Based on these findings, 
we reach a total cost estimation of 1 billion PPP$ per year. 
This amount only covers the costs of adults (18 and over) 
living in urban areas. This study also had some limita-
tions. First, this study is limited to short-term follow-ups 
of two years. In order to consider the status of health 
care services, the observation of NAFLD progression and 
treatment may require longer follow-up periods and this 
is a subject to be studied for future research. Second, in 
order to calculate the estimated costs of treatment, the 
minimum cost has been considered for all health care 
services. This might have caused an underestimation of 
costs. Third, this study only measured costs of diagnosis 
and treatment of NAFLD; and the other inpatient and in-
direct costs, such as hospitalization, missed hours from 
work and school as well as transportation costs have not 
been taken into account. Despite the limitations of this 
study, the results are valuable in that they show the im-
portance of NAFLD as a predictor of health care use and 
costs in an urban adult population. In conclusion, this 
study suggests that NAFLD seems to put a heavy burden 
on the economy of the country. However, the study limi-
tation, as stated previously, must be considered; future 
studies should focus on longer follow-ups and include 
a wider spectrum of health care cost estimates, such as 
hospitalization, productivity loss, transportation, time 
spent by patients seeking care, costs incurred by caregiv-
ers and intangible costs such as emotional anxiety, fear, 
pain, suffering and stigmatization for realistic and pre-
cise estimations.

Acknowledgements
We would like to thank staff of Baqiyatallah Research 

Center For Gastroenterology And Liver Diseases, Baqi-
yatallah University Of Medical Sciences for sample gath-
ering, and Gastroenterology And Liver Disease Research 
Center, Shahid Beheshti University Of Medical Science, 
Tehran, Iran for their valuable collaboration in this study. 
This study was financially supported by RIGLD.

Authors Contribution
All authors contributed equally to this work. All authors 

discussed the results and implications and commented 
on the manuscript at all stages.

Financial Disclosure
None Declared.

Funding/Support
This work was supported by Baqiyatallah Research Cen-

ter For Gastroenterology And Liver Diseases, and Gastro-
enterology And Liver Disease Research Center, Shahid Be-
heshti University Of Medical Science.



Diagnosis and Treatment Cost of NAFLD Ghamar Chehreh ME et al.

5Hepat Mon. 2013;13(5):e7382

References
1.       Hajiaghamohammadi AA, Ziaee A, Samimi R. The efficacy of lico-

rice root extract in decreasing transaminase activities in non-al-
coholic fatty liver disease: a randomized controlled clinical trial. 
Phytother Res. 2012;26(9):1381-4

2.       Sohrabpour AA, Rezvan H, Amini-Kafiabad S, Dayhim MR, Merat S, 
Pourshams A. Prevalence of nonalcoholic steatohepatitis in Iran: 
a population based study. Middle East J Digest Dis. 2011;2(1):14-9

3.       Neuschwander-Tetri BA, Caldwell SH. Nonalcoholic steatohepa-
titis: summary of an AASLD Single Topic Conference. Hepatology. 
2003;37(5):1202-19

4.       Adams LA, Lymp JF, St Sauver J, Sanderson SO, Lindor KD, Feld-
stein A, et al. The natural history of nonalcoholic fatty liver 
disease: a population-based cohort study. Gastroenterology. 
2005;129(1):113-21

5.       Dam-Larsen S, Franzmann M, Andersen IB, Christoffersen P, Jen-
sen LB, Sorensen TI, et al. Long term prognosis of fatty liver: risk 
of chronic liver disease and death. Gut. 2004;53(5):750-5

6.       Matteoni CA, Younossi ZM, Gramlich T, Boparai N, Liu YC, Mc-
Cullough AJ. Nonalcoholic fatty liver disease: a spectrum of clini-
cal and pathological severity. Gastroenterology. 1999;116(6):1413-9

7.       Teli MR, James OF, Burt AD, Bennett MK, Day CP. The natural his-
tory of nonalcoholic fatty liver: a follow-up study. Hepatology. 
1995;22(6):1714-9

8.       Cortez-Pinto H, Baptista A, Camilo ME, De Moura MC. Nonalco-
holic steatohepatitis--a long-term follow-up study: comparison 
with alcoholic hepatitis in ambulatory and hospitalized pa-
tients. Dig Dis Sci. 2003;48(10):1909-13

9.       Lee RG. Nonalcoholic steatohepatitis: a study of 49 patients. Hum 
Pathol. 1989;20(6):594-8

10.       Powell EE, Cooksley WG, Hanson R, Searle J, Halliday JW, Powell 
LW. The natural history of nonalcoholic steatohepatitis: a follow-
up study of forty-two patients for up to 21 years. Hepatology. 
1990;11(1):74-80

11.       Neuschwander-Tetri BA. Nonalcoholic steatohepatitis and the 
metabolic syndrome. Am J Med Sci. 2005;330(6):326-35

12.       Volzke H, Schwarz S, Baumeister SE, Wallaschofski H, Schwahn 
C, Grabe HJ, et al. Menopausal status and hepatic steatosis in a 

general female population. Gut. 2007;56(4):594-5
13.       Marchesini G, Bugianesi E, Forlani G, Cerrelli F, Lenzi M, Manini 

R, et al. Nonalcoholic fatty liver, steatohepatitis, and the meta-
bolic syndrome. Hepatology. 2003;37(4):917-23

14.       Targher G. Non-alcoholic fatty liver disease, the metabolic syn-
drome and the risk of cardiovascular disease: the plot thickens. 
Diabet Med. 2007;24(1):1-6

15.       Pagadala MR, McCullough AJ. Non-alcoholic fatty liver disease 
and obesity: not all about body mass index. Am J Gastroenterol. 
2012;107(12):1859-61

16.       Jamali R, Khonsari M, Merat S, Khoshnia M, Jafari E, Bahram Kalh-
ori A, et al. Persistent alanine aminotransferase elevation among 
the general Iranian population: prevalence and causes. World J 
Gastroenterol. 2008;14(18):2867-71

17.       Eckel RH, Grundy SM, Zimmet PZ. The metabolic syndrome. Lan-
cet. 2005;365(9468):1415-28

18.       Medical Lows and Tariffs. The price list by Iranian cabinet of the 
public health centers. 2010; [updated 2010; cited 2010]; Available 
from: http://irteb.com.

19.       Iranian Ministry of Health and Medical Education. List of price of 
drugs. 2010; [updated 2010]; Available from: http://fdo.behdash.
gov.ir.

20.       Trading Economic Website. 2010; Available from: http://trading-
economic.com/iran/implied-purchasing-power-parity-ppp-con-
version-rate-imf-data.html.

21.       Harrison SA, Fincke C, Helinski D, Torgerson S, Hayashi P. A pilot 
study of orlistat treatment in obese, non-alcoholic steatohepati-
tis patients. Aliment Pharmacol Ther. 2004;20(6):623-8

22.       Petersen KF, Dufour S, Befroy D, Lehrke M, Hendler RE, Shulman 
GI. Reversal of nonalcoholic hepatic steatosis, hepatic insulin 
resistance, and hyperglycemia by moderate weight reduction in 
patients with type 2 diabetes. Diabetes. 2005;54(3):603-8

23.       Pourshams A, Malekzadeh R, Monavvari A, Akbari MR, Mohamad-
khani A, Yarahmadi S, et al. Prevalence and etiology of persistent-
ly elevated alanine aminotransferase levels in healthy Iranian 
blood donors. J Gastroenterol Hepatol. 2005;20(2):229-33

24.       Iranian Databases of Census Publication. 2010; [updated 2010]; 
Available from: http://amar.sci.org.ir.


