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ABSTRACT 

Objectives: Liver cirrhosis is a serious disease which can change many 

aspects of life of the patients, and their family and also effects society. 

Health-related quality of life (HRQL) in patients with cirrhosis can be 

evaluated using utility assessment techniques. We aimed to study the 

utility of cirrhosis from the point of view of the patients, their family, 

and their caretakers to find appropriate interventions, and training and 

counselling programmes to support patients. 

Methods: In this cross-sectional study with a purposive sampling method, 

66 subjects, consisting of 30 patients with decompensated cirrhosis (all of 

whom were on the liver transplant waiting list), 21 family caregivers, and 

15 caretakers, were included. We administered data collection in face to 

face interviews and through paper-based questionnaires. We also elicited 

utilities using formal approaches; time trade-off (TTO), standard gamble 

(SG), rating scale (RS), and the willingness to pay (WTP). 

Results: There were statistically significant differences in utilities as-
signed by three groups in all preference-based measures (P < 0.05). The 
total utility score of patients was lower in comparison to their family 
members and caretakers. The Spearman's correlation coefficient showed 
that the three methods of TTO, RS, and SG were convergent in the 
caretaker group and divergent in the patient group. The only significant 
correlations between utilities were between TTO and WTP in the patient 
group and between TTO and RS in family caregiver group (P< 0.05). 

Conclusions: utility assessments indicate that Health-related quality of 
life (HRQL) is compromised in patients with cirrhosis. These data can 
be the basis for cost-effectiveness analyses in studies of patients with 
chronic liver disease. 

Keywords: Cirrhosis, liver transplantation, health-state, utility assessment 
 

INTRODUCTION 
Cirrhosis is a serious and irreversible disease[1] which affects 

most of the body organs and systems.[2] Cirrhosis is one the most 

important causes of death in the world[1] and therefore, is consid-

ered as one of the major health issues.[3] In patients suffering from 

advanced cirrhosis, liver transplant is life saving[4] and the only 

definite cure of this illness.[5] Today, liver transplant is an interna-

tionally prevalent and life saving surgery.[6] In 2006, 6650 liver 

transplants were performed in the United States which is in fact 4 

times the number performed in 1998.[7] In Iran, every year 

around 1000 patients need a liver transplant; however a large 

number of them die while they are still on the transplant waiting 

list.[8]  
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In modern medicine, the method of studying 

change in patients is based on clinical examina-

tion and focused laboratory studies. Although, 

these methods give important information about 

chronic and progressive diseases, not all aspects 

of the patients’ life can be studied this way.[9] 

During recent years, assessment of utility and 

health-related quality of life (HR-QoL) of pa-

tients with chronic diseases has become a 

goal[10,11] and their application, especially in the 

field of gastroenterology, has attracted the atten-

tion of many researchers.[12]  

Researches show that health-related quality 

of life (HR-QoL) is damaged in patients with 

cirrhosis.[13] The quality of life of these patients is 

affected by the complications and limitations 

which causes disorder in activities, social func-

tioning and the psychological state of the pa-

tient.[14,15] The accurate assessment of the quality 

of life and utility for the calculation of health-

adjusted life expectancy is necessary for the 

medical intervention in cirrhosis.[16]  

A major method of studying the quality of 

life of patients awaiting liver transplant, which is 

considered as an important factor in predicting 

health statues, is the study of the measure of 

utility of patients.[17] Utility is an important and 

foundation tool of the evaluation of health-

related quality of life(HR-QoL) which studies 

the evaluation and preference of individuals 

with a specific state of health.[18] Utility is stud-

ied through the techniques of standard gamble 

(SG), time trade-off (TTO), willingness to pay 

(WTP), or rating scale (RS).[19]  

In the SG technique, the patient has two 

choices; life in the current state of health or the 

gamble of life by choosing a new treatment 

method, which has an unknown result, which 

could be death. TTO is when by the study of the 

individuals’ view about the least amount of time 

of life expectancy resulting from the treatment, 

with assumption of a short life. RS is a graded 

relation which evaluates the individuals’ view of 

their current health status, and finally WTP 

studies the willingness to spend money on 

treatment procedures.[20]  

Utility score varies between 0 and 1; which is 

graded according to the individuals’ preferences. 

0 is attributed to the ‘least favourable condition’ 

(death) and 1 to the ‘most favourable condition’ 

(perfect health).[21] The evaluation of the meas-

ure of utility from the view point of the patients 

allows them to be placed in a valued assessment 

and attracts their attention to the disease proc-

ess. In the circumstance that this factor is com-

bined with other affective factors, such as sur-

vival rate and cost-effectiveness, it will be one 

the important decision making factors for plan-

ners and policymakers of health and treat-

ment.[17,21]  

Liver cirrhosis is one of the illnesses that can 

change many aspects of life of not only the indi-

vidual but also their family and effects society. 

Study shows that when one member of the family 

is ill, all members are affected by that illness.[22] 

Considering that no research has been un-

dertaken on utility of liver cirrhosis with the 

mentioned techniques which studies utility in 

detail.[23,24] No doubt, gaining information on 

this topic is important to look at the topic in 

detail and from all aspects and to look at cir-

rhosis from the view point of the patients and 

their family. Therefore, this research was un-

dertaken with the goal of assessing utility of 

cirrhosis from the point of view of the patients, 

their family, and their caretakers to help plan-

ners and health service providers for appropri-

ate interventions, and training and counselling 

programmes to support patients. Moreover, the 

identification of affective factors on this illness 

can encourage caretakers to effectively support 

these patients. 

METHODS 
This cross-sectional study with a purposive 

sampling method was undertaken in the Gastro-

enterology ward of Alzahra hospital (Isfahan, 

Iran) during 6 months in 2010. The study popu-

lation was 66 individuals constructed of 30 pa-

tients with decompensated cirrhosis (all patients 

on the liver transplant waiting list), 21 of the 

patients’ family members, and 15 caretakers. 

After informing the partakers on the research, a 

written consent was obtained from them. 
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Inclusion criteria of the study were: 

1- Definitive diagnosis of decompensated cir-

rhosis (Child C) based on clinical, bio-

chemical, and ultrasonographic criteria, and 

liver histological data. 

2- Patient is not alone, and at least one family 

member takes part in caring and treatment 

of patient. 

3- The presence of caretakers which have at 

least 6 months work experience. 

Exclusion criteria of the study consisted of 

hepatic encephalopathy, identified mental ill-

nesses and unwillingness to partake in the re-

search.  

The required information was collected 

through face to face interview and completing of 

questionnaire. To avoid the effect of the pres-

ence of patients or their family member in the 

assessment, interview for the patient and their 

family member was performed without the pres-

ence of others.  

The first part of the questionnaire consisted 

of demographic information (age, gender, mari-

tal status, and income) and the duration of ill-

ness. The second part consisted of the assess-

ment of utility of cirrhosis using techniques of 

time trade-off, standard gamble, rating scale, 

and the willingness to pay. Validity and reliabil-

ity of the mentioned tools had been assessed in 

different researches and had been proven. The 

interview time was 30 to 60 minutes. To make 

the topic of techniques of evaluation of utility 

clear, the questions were explained in a number 

of times different ways and answers were evalu-

ated to gain a definite answer. 

 

Utility assessment:  

We determined the utility for decompensated 

cirrhosis using four standard assessment tech-

niques: SG, TTO, RS and WTP .We converted 

each assessment to a utility that ranged from 0 

to 1. In this scale, zero equals death and 1 equals 

good health. We administered four utility meas-

ures in face to face interviews, by a question-

naire. The interviewers used a standardized 

script for the utility assessments. 

Standard gamble (SG):  

In this method, the interviewers presented a 

hypothetical medical treatment (liver transplant) 

that had a chance of curing the cirrhosis but 

could also cause immediate death. The respon-

dents were given a choice between remaining in 

their current health status for the rest of their 

lives, and undergoing a risky treatment. The two 

alternatives, indicated a "gamble" (risk of death 

associated with treatment) and a "certain state" 

(current health). 

 

Time trade-off (TTO):  

The TTO instrument is a self-administered, 

utility measurement that evaluates the individ-

ual’s willingness to live a shorter but healthier 

life.[18] In the TTO, subjects are asked to "trade" 

years of their lives for a perfect health in their 

fewer remaining years.[21] In this method, sub-

jects were told that they would live in their cur-

rent health status for 20 years. Furthermore, 

subjects were asked to choose between a de-

clined number of years of perfect health (liver 

transplant) and a further number of years living 

with a less desirable health status (current cir-

rhosis). A utility score is calculated by dividing 

the number of years of perfect health at the 

equivalence point by 20. 

 

Rating scale (RS):  

For the RS technique, subjects locate their 

perception of health status along a scale from 0 

to100.[21] The RS method asked subjects to rate 

their current state of health on a 0 to 100 scale, 

that 0 indicates the least favourable condition 

(death) and 100 indicates the most favourable 

condition (perfect health). The RS value was the 

raw score divided by 100. 

 

Willingness to pay (WTP):  

WTP is a method of quantifying preferences, 

which is gaining popularity in health care. WTP 

provides a measure of the value an individual 

places on a special treatment preference.[25] Dur-

ing the WTP task, we asked the participants to 

quantify their preference by stating how much 
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they would be willing to pay to obtain the treat-

ment of liver transplant. 

 

Statistical Analysis 

Continuous variables were summarized as 

mean and standard deviation (SD). For multiple 

comparisons among groups one-way ANOVA 

for continuous variables was performed and  

P-values of 0.05 were considered to be statisti-

cally significant. Spearman's correlation coeffi-

cients were used to analyze the relationship be-

tween the measures of utilities per group. 

RESULTS 
In this research, from the 66 participants, 30 

were decompensated cirrhotic patients, 21 were 

patients’ family members, and 15 were caretak-

ers. 52% of participants were men and 48% 

women which consisted of 58 married, 4 single, 

and 4 divorced or widowed. The mean age of 

participants in this research was 48.7 years and 

mean and standard deviation of the duration of 

having cirrhosis was 3.7 ± 1.4 years. The highest 

frequency of income level was 51%, related to a 

medium income level (Table 1). 

Mean of overall utility and cirrhosis utility 

evaluation in patients, their families and care-

takers is given in table 2. Mean scores of utility 

of the three groups in all preference-based meas-

ures had significant differences (P < 0.05). Dif-

ferent techniques of patient utility in this re-

search from the highest to the lowest were SG 

(0.55), WTP (0.54), RS (0.25), and TTO (0.05), 

respectively.  

In the family and caretakers group the highest 

to lowest scores were respectively WTP (0.89, 

0.67), SG (0.37, 0.66), RS (0.22, 0.16), and TTO 

(0.10, 0.05). In conclusion the total utility score of 

patients (0.40 ± 0.08) was lower in comparison to 

their family members (0.50 ± 0.07) and caretakers 

(0.44 ± 0.06) (Table 2).  

On the subject of the relationship between 

utility values, the Spearman’s correlation coeffi-

cient showed that the three methods of TTO, 

RS, and SG were convergent in the caretaker 

group and divergent in the patient group. There 

was a direct, meaningful correlation between 

WTP and TTO in patients (0.360), however, 

there was a divergent correlation between the 

two methods in the caregtaker group (-0.014). In 

the family members group the three methods of 

WTP, TTO, and SG had a positive correlation 

and there was only a divergent correlation be-

tween RS and the three methods. The only lin-

ear and meaningful correlation between utilities 

was observed between WTP and TTO in pa-

tients (0.360) and between TTO and RS in their 

family members (-0.705) (P < 0.05) (Table 3). 

 
Table 1. Baseline characteristics of the participating population 
 

Variables\ Group Patient Family Caregiver Caretaker Total 

Age [Mean(SD)] 54.5(10.1) 48.6(13.0) 37.4(8.2) 48.7(12.5) 

Gender (%)  

Male 17(57) 10(48) 7(47) 34(52) 

Female 13(43) 11(52) 8(53) 32(48) 

Marital status (%)  

Single 0(0.0) 0(0.0) 4(27) 4(6) 

Married 27(90.0) 20(95.2) 11(73.3) 58(88) 

Divorced/widowed 3(10.0) 1(5) 0(0.0) 4(6) 

Income level (%)  
Low 10(33.3) 4(19.0) 1(6.7) 15(23) 

Moderate 17(56.7) 16(76.2) 1(6.7) 34(51) 

High 3(10.0) 1(4.8) 13(86) 17(26) 

Time since disease (Year) 
[Mean(SD)] 

3.7(1.4) - - - 
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Table 2. Mean utility scores of cirrhosis disease 
 

Utility measures Subjects [Mean(SD)] 
Total 

[Mean(SD)] 
P value 

 Patient Family Caregiver Caretaker   

Standard gamble (SG) 0.55(0.11) 0.37(0.19) 0.66(0.22) 0.52(0.20) < 0.01 

Rating scale (RS) 0.25(0.10) 0.22(0.10) 0.16(0.07) 0.22(0.10) 0.03 

Time trade-off (TTO) 0.05(0.01) 0.10(0.04) 0.05(0.007) 0.07(0.03) < 0.01 

Willingness to pay (WTP) 0.54(0.27) 0.89(0.10) 0.67(0.18) 0.68(0.26) < 0.01 

Utility 0.40(0.08) 0.50(0.07) 0.44(0.06) 0.44(0.08) < 0.01 

 
DISCUSSION 

Considering the growing increase in epide-

miology of and lack of a definite cure for 

chronic diseases, and also because of the signifi-

cant increase of care costs and people’s concern 

about the results of treatments, this research 

studied and compared the utility of cirrhosis 

using the WTP, TTO, RS, and SG tools.  

The results of the study showed that patients 

with cirrhosis had a lower utility. This shows 

that the quality of life of these patients is low. 

The findings of this study are in accordance with 

other researches. Younossi et al., in the evalua-

tion of utility using the Health Utility Index in 

120 patients with chronic liver disease, of whom 

51% had cirrhosis, stated that patients with 

Child B and C cirrhosis have a lower utility 

(0.67 and 0.56, respectively).[26] In this respect, 

Bryce et al. also found that utility and health 

related quality of life of cirrhotic patients on the 

liver transplant waiting list is at risk.[27] The 

comparison of results shows that the severity of 

illness is one of the factors affective on quality of 

life of cirrhotic patients.[5] 

 

Table 3. Spearman's correlation coefficients between utility values in three groups 
 

Patient group 

Parameter SG RS TTO WTP 

SG ------ -0.077 -0.042 -0.264 

RS -0.077 ------ -0.103 0.115 

TTO -0.042 -0.103 ------ 0.360* 

WTP -0.264 0.115 0.360* ------ 

Family caregiver group 

Parameter SG RS TTO WTP 

SG ------ -0.244 0.059 0.269 

RS -0.244 ------ -0.705* -0.182 

TTO 0.059 -0.705* ------ 0.194 

WTP 0.269 -0.182 0.194 ------ 

Caretaker group 

Parameter SG RS TTO WTP 

SG ------ 0.239 0.048 -0.209 

RS 0.239 ------ 0.189 0.098 

TTO 0.048 0.189 ------ -0.014 

WTP -0.209 0.098 -0.014 ------ 

SG: Standard gamble, TTO: Time Trade-off, RS: Rating scale, WTP: Willingness to pay 
*P < 0.05 
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The results of the currents study suggested 

that the cirrhosis status has had the most nega-

tive effect on patients, and that patients had a 

lower utility rate than their family members and 

caretakers. This was confirmed in a study by 

Ong et al., which showed that patients with ad-

vanced chronic diseases have a lower quality of 

life, in relation to their health, in comparison to 

healthy individuals in society.[28] It is probably 

due to this fact that patients had a more knowl-

edge of their disease and had lived with their 

disease, however, their caretakers were not di-

rectly involved in the disease, and were only 

viewers of the patient and the disease. The util-

ity rate of patients was closer to the utility rate of 

the caretakers, which can be attributed to the 

caretakers’ higher involvement in the treatment 

process. 

The highest prevalence of cirrhosis is between 

20-50 years of age and in men.[5] In this study, 

52% of patients were men and were mostly in 

this age group.  

One method of evaluating utility is standard 

gamble which is used in the calculation of qual-

ity-adjusted life year (QALY).[29] In the current 

study, the mean score of cirrhosis utility with 

SG was 0.52. Chong et al. reported decompen-

sated cirrhosis utility to be 0.60, which is consis-

tent with this study.[30] The utility speculation by 

patients in the current study, the highest score 

was of SG. An important point is that the incli-

nation for a liver transplant as a treatment 

choice, is representative of their degree of risk 

taking.[27] Peltekian found that analysis of stan-

dard gamble scores may be unreliable, because 

patients reported problems in answering these 

questions.[31]  

Moreover, in the current study the partici-

pants were willing to exchange their years of life 

with fewer remaining years but be treated. Con-

sidering that TTO and SG methods depend sig-

nificantly on motivation, judgment, and cogni-

tion of individuals, and the difference between 

the methods of TTO and SG is attributed to the 

view of individuals in danger for new hypotheti-

cal treatment,[20] therefore to generalize the re-

sults of this study a larger population is recom-

mended.  

A common belief exists that RS utility scores 

are lower than that of TTO, and SG.[32] The re-

sults of the current study did not support the 

belief that RS scores are lower than TTO scores. 

However, other studies did not support this case 

and the findings of the study of Doctor et al. was 

in accordance with this study.[32]  

Attention to the rate of multiple utility tech-

niques in this study shows that the highest score 

of patients was related to WTP. This finding 

suggests that a higher WTP score is representa-

tive of a lower quality of life. The results of the 

study of Lundberg et al. showed that the will-

ingness to pay costs in patients of psoriasis is 

related to the life quality index, activity, and 

severity of illness. They stated that patients were 

willing to spend 9-14% of their monthly income 

on treatment of the illness.[33] 

On the relationship between utility values, 

the results of the current study showed that be-

tween WTP and TTO in patients, a direct corre-

lation exists, and in the caretakers group a weak 

inverse correlation. Study shows that a probable 

cause of this is complex nature of the questions 

which causes great measurement errors in 

evaluation methods of utility.[33]  

In recent years, evidence-based medicine 

along with other biological or life-death markers 

have emphasised the importance of using mark-

ers of patients’ preference.[34] This study evalu-

ated the utility of cirrhosis using four preference-

based measures for the first time. The results of 

this study can be a guide to other researches in 

this area, and also be valuable to health policy-

makers in cost-benefit analysis in liver transplant 

in cirrhotic patients. In order to complete re-

search related to cirrhosis utility, a more com-

prehensive research by the mentioned tech-

niques is suggested so that its results can be gen-

eralized more accurately. Moreover, considering 

the lack of foundation research and studies for 

the understanding utility status in chronic dis-

eases, emphasis on future research in this area 

seems necessary.  

This study had some limitations of which a 

small sample size of cirrhotic patients in a gas-

troenterology centre, individual differences, and 

mental state of the individual at the time of the 
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interview can be mentioned. It is suggested that 

similar studies be undertaken in the shape of a 

multi-centre or country clinical trial on a larger 

number of patients. 
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