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Purpose: We sought to identify the utility values in a group of Brazilian patients with primary 

open-angle glaucoma (POAG), and to assess its impact on visual acuity (VA) and mean devia-

tion index values.

Materials and methods: This was a cross-sectional study of consecutive patients with 

POAG, who were interviewed using three methods for obtaining utility values: time trade-off 

(TTO), standard gamble anchored at risk of death (SG1), and standard gamble anchored at risk 

of blindness (SG2). Visual function variables (VA and mean deviation index in the better eye) 

and sociodemographic characteristics (age, sex, race, and educational level) were also obtained 

for statistical analysis.

Results: The mean age (± standard deviation) of the study population (n=227) was 65.7 (±15.1) 

years. Mean utility values for the entire population were 0.82 from TTO, 0.90 from SG1, and 0.93 

from SG2 (P,0.0001). Age, race, and sex had no influence on the utility values. Higher educa-

tion tended to predict higher values by TTO, but not by SG1 or SG2. Visual function variables 

had an influence on utility values. The more advanced the visual loss, whether measured by VA 

or perimetry, in the better eye, the lower the utility values by all three methods.

Conclusion: We obtained utility values for Brazilian patients with POAG, as well as specific 

values for different levels of vision loss.

Keywords: primary open-angle glaucoma, visual acuity, quality of life, utility, disease 

severity

Introduction
Primary open-angle glaucoma (POAG) is the leading cause of irreversible blindness 

worldwide and in Brazil.1,2 There will be a future trend for a significant increase in both 

the prevalence and incidence of glaucoma, due to the increase in world population and 

increased life expectancy.1–3 With this, the impact of this disease and its consequences 

will be even greater for health systems and society.4

The goal of treatment of POAG is to maintain the quality of life of individuals at a 

socially acceptable cost.5 Quality of life is a complex and multidimensional concept, 

which includes a person’s health status, physical and psychological well-being, and 

social, role, and cognitive functioning.6 In medicine, it is linked to several dimensions, 

from patients’ concern about the disease and its consequences, through the functional 

damage caused by the disease, to the discomfort caused by the treatment.5

The quality of life of individuals can be assessed by generic or disease-specific 

instruments.6–8 Instruments are defined as generic when they were developed for 

the general population, and aim to evaluate a person’s health-related quality of life. 
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 Conversely, when an instrument was specifically devel-

oped for a certain field (eg, ophthalmology) or a disease 

(eg, glaucoma), it aims to assess a restricted dimension of 

a person’s total quality of life (eg, vision-related quality of 

life or glaucoma-related quality of life), and it should only 

be used in that specific population.6–8

Utility values are a very important generic measure to 

assess the impact of a disease on the health status of the 

individual. Utility characterizes a person’s perception of 

quality of life on a scale from 0 to 1, and its measurement 

quantifies the strength of a person’s preference for a health 

state.9,10 Utility values were developed in order to allow a 

comparison of quality of life between different health states 

(eg, patients with different diseases).11,12 Utility values have 

some very important and useful characteristics, such as that 

they are sensitive to small changes in health, reproducible, 

easy to apply in a short time, easily understood by patients, 

and have good internal validity.11,12

They are also very often used for economic evaluations in 

health technology assessment, as they allow the calculation 

of quality-adjusted life years. Assigning utility values for a 

particular health state in a given population makes it possible 

to perform cost-utility studies, the most suitable for comparison 

of therapeutic strategies.13,14 The most common form of health 

economic evaluation is cost-effectiveness analysis, where the 

benefit of the intervention is characterized by a tangible gain (in 

natural units, such as a year of life saved, 1 mmHg intraocular 

pressure reduction, etc). Cost-utility analysis is a particular 

form of cost-effectiveness analysis, in which effectiveness is 

measured as quality-adjusted life years.9 The Brazilian Min-

istry of Health has encouraged more and more comparative 

cost-effectiveness and cost-utility studies in order to improve 

the efficiency of the Brazilian public health system.14

Utility values can differ in different populations,15–17 

and the determination of utility values for glaucoma in the 

 Brazilian population has not been done yet, nor has the best 

method to determine it in our population been established.

The aim of our study was to identify utility values for a 

group of Brazilian patients with POAG through three meth-

ods: time trade-off (TTO), standard gamble (SG) anchored 

in risk of death (SG1), and SG anchored in risk of blindness 

(SG2), and to check the impact of visual acuity (VA) and 

mean deviation index (MDI) of computerized perimetry in 

the better eye on these values.

Materials and methods
Consecutive glaucoma patients receiving care in a referral 

glaucoma clinic were recruited by the researchers between 

April and September 2010, according to the following 

inclusion criteria: over 18 years old, with POAG, and under 

glaucoma treatment for at least 1 year.

Exclusion criteria were refusal to participate in the study, 

cognitive inability to answer the research questions, lack of 

data in the chart, having undergone glaucoma surgery during 

the past 3 months, and visual impairment by any other eye 

condition than glaucoma. All study participants signed an 

informed consent form.

The interviews were conducted by a single researcher, 

trained specifically for this study and masked to the clinical 

information. The interviews took place before the consulta-

tion to avoid any influence of the medical evaluation results 

on the responses related to quality of life. Patients were 

treated anonymously (identified by the record number).

First of all, patients answered questions about their level 

of education. A caregiver assisted illiterate patients with the 

interview and with the utility exercise, but the interviewer 

strongly avoided any caregiver influence on the answers. 

Subsequently, they responded to the questions for obtaining 

utility values by the TTO and SG methods. These values 

were obtained through a face-to-face interview, where the 

interviewer presented the questions on paper to the patients. 

The questions were presented in a random order to minimize 

fatigue. In the SG method, the researcher showed a panel with 

percentages (ranging from 0 to 100%, with increments of 5%), 

on which the patient had to point out with a pen the chosen 

percentage. In the TTO method, patients were asked two 

questions about their expected life expectancy (the number 

of remaining years they expected to live) and also the number 

of years they were willing to trade in return for perfect health. 

In the SG method, patients had to assign the highest risk (in 

percentage) of death (SG1) or blindness (SG2) they would be 

willing to assume in return for a complete cure for glaucoma. 

The SG method was performed in two ways: with an exchange 

for a restoration to perfect health taken against the risk of 

death (SG1) or the risk of blindness (SG2).10,16,17 

The series of questions and the way to obtain utility values 

through these questions can be found in the “Supplementary 

material” section. Utility values ranged from 0 (death) to 

1 (perfect health), and we did not consider negative utility 

values (health states perceived as worse than death).

The variables sex, age, race, antiglaucomatous treat-

ment in progress, history of previous eye surgery, VA, 

and MDI of computerized visual perimetry (Humphrey®; 

Carl Zeiss  Meditec, Jena, Germany) were obtained from 

the medical records. We divided the population into three 

groups  according to VA in the better eye: .0.5, between 
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0.5 and 0.1, and ,0.1. We also divided the patients into 

three groups based on MDI in the better eye: MDI $−6.00 

dB; −6.00, MDI $−12.00 dB, and MDI ,−12.00 dB.

Statistical analysis was performed using SPSS version 

13.0 (SPSS, Chicago, Il, USA), always seeking a sig-

nificance level of 95%. Clinical characteristics of the study 

population were assessed using the means (± standard devia-

tion) and proportions of the variables studied. Comparisons 

of utility value means were made by a nonparametric test 

(Kruskal–Wallis test), because of the expected distribution 

of values (not a normal distribution). Associations between 

variables were tested using the Spearman correlation test for 

numerical variables, and χ2 tests for categorical variables. 

Potential confounding variables, such as age, race, sex, 

and level of education, were tested and controlled for when 

necessary. This study was submitted for review and was 

approved by the ethics committee of the Federal University 

of Juiz de Fora.

Results
Of the 283 patients who met the inclusion criteria and were 

invited to participate in the study, 227 (80.2%) agreed and 

formed the study population. The characteristics of the study 

population are shown in Table 1. The mean (± standard 

deviation) of the utility values for the entire population 

was 0.8195 (±0.2053) using TTO, 0.9009 (±0.1614) 

using SG1, and 0.9345 (±0.1437) using SG2 (P,0.0001, 

Kruskal–Wallis test).

Mean utility values according to race, sex, and level of 

education, which are potential confounding variables, are 

demonstrated in Table 2. There were no statistical differ-

ences in the mean utility values according to these variables, 

except for level of education with the TTO method (P=0.027, 

Kruskal–Wallis test). When we excluded the illiterate group, 

TTO mean utility values showed no statistical difference 

among the remaining groups (P=0.207, Kruskal–Wallis test). 

This indicated that the illiterate group was responsible for 

that difference. Age, another potential confounding variable, 

was not correlated with mean utility variables in any of the 

studied methods. The r-values were as follows: TTO, r=0.067 

(P=0.316, Spearman test); SG1 r=0.056 (P=0.404, Spearman 

test); and SG2, r=0.002 (P=0.982, Spearman test).

Table 3 shows mean utility values by VA and MDI in the 

better-seeing eye. These values were statistically different 

when patients were separated according to VA and MDI in 

the better eye by all three methods: TTO, SG1, and SG2. 

The worse the visual function, whether measured by visual 

acuity or perimetry, in the better eye, the lower the mean 

utility value.

With the TTO method, 135 of 227 respondents (59.5%) 

agreed to exchange some remaining years of their life for a 

life free of glaucoma. In the SG method, 55.9% of patients 

(127/227) accepted some risk of death to be free of glaucoma, 

while only 44.9% (102/227) accepted some risk of blindness 

for the same goal.

MDI in the better eye was correlated with mean utility 

values with all three methods, but the correlation was not 

strong. In the TTO method, r=0.243 (P,0.001, Spearman 

test). For the other two methods, SG1 and SG2, values were 

as follows: r=0.214 (P=0.002, Spearman test) and r=0.171 

(P=0.013, Spearman test), respectively.

VA in the better eye was also correlated with mean utility 

values with TTO (r=0.242, P,0.0001, Spearman test) and 

SG1 (r=0.155, P=0.019, Spearman test), but not with the 

SG2 method (r=0.086, P=0.196, Spearman test).

Discussion
We identified mean utility values for patients with POAG in 

the Brazilian population, using three different methods: TTO, 

SG1, and SG2. This has never been done previously, and 

our results may help future outcomes and health economics 

research in glaucoma in Brazil.

Utility values can be obtained directly through the  methods 

used in this study (TTO and SG), or indirectly by deriving them 

Table 1 Clinical characteristics of the study population

Clinical characteristics (n=227)
Mean age ± standard deviation (years) 65.7±15.1
race
 White 70.9%
 african-american 17.6%
 Mixeda 11.5%
sex
 Male 39.2%
 Female 60.8%
level of education
 illiterate 8.3%
 elementary school 33.0%
 secondary school 26.9%
  Undergraduate/graduate school/postgraduation 31.8%
Visual acuity in the better-seeing eye (decimal)
 .0.5 77.1%
 From 0.5 to 0.1 19.4%
 ,0.1 3.5%
MDi in the better-seeing eye (dB)

 MDi $−6.00 57.7%

 −6.00, MD $−12.00 14.1%

 MDi ,–12.00 28.2%

Note: aincludes mixed Blacks/Whites and mixed native americans/Whites.
Abbreviation: MDi, mean deviation index.
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from the scores obtained through such instruments as the Short 

Form (36) Health Survey or the EuroQol (EQ-5D).10,11,13,14 Our 

preference was for the use of direct methods, because these 

had never been performed in our population.

We decided to perform the SG method in two different 

ways in order to test whether there would be differences for 

patients when facing the risk of dying (SG1) or the risk of 

going blind (SG2). Following previous research in the lit-

erature, we used as the upper anchor perfect health, and the 

lower anchor death (SG1) or blindness (SG2).14,16,17 In our 

study, most patients accepted some risk of death (55.9%) in 

comparison with blindness (44.9%), leading us to believe 

that for some glaucoma patients, dying would be preferred 

to going blind. This indirectly reflects the high value and 

importance attributed to vision by individuals, sometimes 

even greater than life itself. However, this assumption needs 

to be confirmed in a proper specifically designed study to 

investigate this relationship between the fear of blindness 

versus the fear of dying.

In the TTO method, more than half of respondents 

(59.5%) agreed to exchange some remaining years of life 

for perfect health without glaucoma. In 2001, Jampel found 

different results from ours.15 According to his assessment, 

only 20% of respondents would be willing to lose some 

remaining years of life for perfect vision. Here, there may 

be differences in the characteristics of the study population, 

Table 2 Mean utility values according to race, sex, and level of education

Clinical characteristics Utility values

TTO mean ± SD 
(95% CI)

SG1 mean ± SD 
(95% CI)

SG2 mean ± SD 
(95% CI)

race
 White 0.8228±0.2120 (0.7898–0.8558) 0.9029±0.1632 (0.8775–0.9283) 0.9419±0.1266 (0.9222–0.9616)
 african-american 0.8173±0.1840 (0.7584–0.8761) 0.8865±0.1567 (0.8364–0.9366) 0.8995±0.2067 (0.8334–0.9656)
 Mixeda 0.7720±0.2131 (0.6723–0.8718) 0.9185±0.1518 (0.8475–0.9895) 0.9460±0.1266 (0.8867–1.0053)
P-value (Kruskal–Wallis test) 0.503 0.388 0.766
sex
 Male 0.8162±0.1852 (0.7773–0.8554) 0.8694±0.1973 (0.8279–0.9110) 0.8970±0.1957 (0.8557–0.9382)
 Female 0.8216±0.2179 (0.7849–0.8583) 0.9212±0.1299 (0.8993–0.9430) 0.9588±0.0893 (0.9437–0.9738)
P-value (Kruskal–Wallis test) 0.315 0.050 0.103
level of education
 illiterate 0.6695±0.2959 (0.5269–0.8122) 0.8379±0.2448 (0.7199–0.9559) 0.8589±0.2561 (0.7325–0.9824)
 elementary school 0.8131±0.1940 (0.7685–0.8578) 0.9051±0.1530 (0.8699–0.9403) 0.9457±0.1046 (0.9217–0.9698)
 secondary school 0.8161±0.2049 (0.7636–0.8686) 0.9057±0.1741 (0.8611–0.9503) 0.9425±0.1204 (0.9116–0.9733)
  Undergraduate/graduate school/ 

postgraduation
0.8687±0.1695 (0.8289–0.9085) 0.9090±0.1286 (0.8788–0.9392) 0.9361±0.1542 (0.8999–0.9723)

P-value (Kruskal–Wallis test) 0.027 0.822 0.627

Note: aincludes mixed Blacks/Whites and mixed native americans/Whites.
Abbreviations: TTO, time trade-off; SG1, standard gamble (risk of death); SG2, SG (risk of blindness); SD, standard deviation; CI, confidence interval.

Table 3 Mean utility values by visual function (visual acuity and MDi categories) in the better-seeing eye

Category Utility values

TTO mean ± SD 
(95% CI)

SG1 mean ± SD 
(95% CI)

SG2 mean ± SD 
(95% CI)

Visual acuity (decimal)
  .0.5 0.8446±0.1928 (0.8159–0.8734) 0.9125±0.1492 (0.8902–0.9347) 0.9501±0.1036 (0.9346–0.9655)
  From 0.5 to 0.1 0.7400±0.2414 (0.6666–0.8133) 0.8800±0.1711 (0.8280–0.9320) 0.9243±0.1595 (0.8758–0.9728)
  ,0.1 0.7076±0.0959 (0.6274–0.7878) 0.7625±0.2817 (0.5270–0.9980) 0.6513±0.3820 (0.3319–0.9706)
P-value (Kruskal–Wallis test) 0.002 0.024 0.032
MDi (dB)
  .−6.00 0.8574±0.1935 (0.8240–0.8909) 0.9121±0.1479 (0.8866–0.9377) 0.9518±0.1065 (0.9334–0.9702)
  From −6.00 to −12.00 0.7966±0.1930 (0.7271–0.8662) 0.9187±0.1654 (0.8591–0.9784) 0.9738±0.0605 (0.9519–0.9956)
  ,−12.00 0.7534±0.2189 (0.6987–0.8081) 0.8689±0.1826 (0.8233–0.9145) 0.8795±0.2108 (0.8269–0.9322)
P-value (Kruskal–Wallis test) 0.002 0.042 0.007

Abbreviations: TTO, time trade-off; SG1, standard gamble (risk of death); SG2, SG (risk of blindness); SD, standard deviation; CI, confidence interval; MDI, mean 
deviation index.
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but also in the method. He used as an upper anchor perfect 

vision, and we used perfect health.

There are no studies in the Brazilian population that aimed 

to identify utility values for patients with glaucoma. We found 

only one study in the ophthalmology field, conducted at the 

Federal University of Paraná and presented as a personal 

communication at the 2006 World Ophthalmology Congress, 

that identified utility values for a diabetic population.18 In that 

study, the researchers used both the TTO and SG methods.

Our utility value results are comparable to some studies 

in the literature and different from others. We found values of 

0.82 by TTO, 0.90 by SG1, and 0.93 by SG2. Saw et al found 

very similar results for a Chinese population in  Singapore.16 

They found 0.88, 0.94, and 0.95 for TTO, SG1, and SG2, 

respectively. In the US, Jampel found 0.91 for TTO.15 In India, 

Gupta et al found the following slightly different values, 

respectively, for TTO, SG1, and SG2: 0.64, 0.86, 0.97.17 These 

differences underscore the need to regionalize data on utility 

values and avoid imported values from other populations. 

This reinforces the importance of our results.

Age, sex, race, and level of education are potential 

confounding variables, which could have affected our 

results. Mean utility values were not correlated with age 

in any of the studied methods (TTO, SG1, or SG2), so our 

results were not influenced by age. The literature shows that 

females generally have slightly higher utility values than 

males. In a study conducted in Singapore, women scored 

higher by all three methods.16 In our study, we found dif-

ferent results. There was no significant statistical difference 

in the mean utility values using all methods with regard to 

sex. Race did not interfere with utility values, as there was 

no statistical difference for mean utility values within the 

race categories, and we can use our results for the Brazilian 

population as a whole with no particular relevance to race. 

It has been shown in other studies that level of education 

has an influence on utility values.16,17 The higher the educa-

tional level, the higher the utility value assigned. We found 

that there was a difference in the mean utility values by the 

TTO method, but not by the SG1 or SG2 methods. When 

we reanalyzed our data, excluding the illiterate group, the 

difference disappeared. Therefore, our TTO results may not 

represent all levels of education, and should not be used 

for illiterates.

Visual function in the better-seeing eye has an important 

impact on a patient’s quality of life.6,8,15 Both VA and MDI 

values are important surrogates for glaucoma patients’ qual-

ity of life. This has been determined in other studies in the 

literature.15–17,19 The worse the vision in the better eye, the 

lower the utility values. We found a statistically significant 

difference in mean utility values according to both VA and 

MDI in the better-seeing eye. This must be taken into account 

when conducting cost–utility studies in glaucoma. Visual 

function status, classified by MDI, or VA in the better eye, 

of the study population must be properly identified to allow 

the assignment of the correct utility value.

Correlations between both VA and MDI and mean utility 

values were statistically significant, but fairly weak (around 

24% at best). This reiterates that patients’ quality of life 

depends on many other aspects and dimensions beyond VA 

and MDI.

In our study, we did not assess the presence of systemic 

comorbidities, which can have an influence on utility 

 values assigned by patients. This could be a limitation to 

our  findings; however, we followed the guidance of Brown 

et al, who in a study published in 2002 evaluated 390 patients 

and found no difference in utility values according to the 

presence or absence of systemic comorbidities.20 Another 

limitation is that some of the variables have a small number 

of patients in one category, such as VA ,0.1 (only 3.5% 

of the patients) and the illiterate group (only 8.3% of the 

patients). Therefore, our results could not be representative 

for those specific categories.

During the interviews, the researcher responsible for 

conducting the questions noted some difficulty by our 

patients in understanding the concept of risk and express-

ing it in terms of percentage, which was necessary for 

evaluation by SG. Therefore, the values obtained by SG 

should be used with caution and require validation from 

other studies.

In conclusion, this study was able to obtain the utility 

values for a Brazilian population with POAG through three 

different methods, as well as establish the mean utility 

values for different stages of visual function, based on VA 

or MDI.
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Supplementary material
road map of questions  
for obtaining utility values
Time trade-off method (TTO)
1) How many years do you expect to live? ______.

2) Imagine that there is a new treatment for glaucoma that 

can restore your health in a perfect way. This treatment 

does not exist and is imaginary. Lesions of glaucoma would 

disappear and there would be no need for glaucoma treat-

ment for life. The treatment always works, but decreases 

your lifetime. In short, it improves your quality of life, but 

decreases your lifetime. What is the maximum number of 

years you would be willing to give up if you could receive 

this treatment and have your perfect health for the years you 

have left? _______.

 Formula: utility value = 1 − (years willing to lose/years

expected to live).

standard gamble 1 method (sg1)
Imagine that there is a treatment that can return your life to 

normal. All glaucoma injuries disappear, and there would 

be no more need for treatment for the rest of your life. This 

treatment is imaginary and does not exist. When it works, 

patients return to have perfect health for the rest of their lives. 

When it does not work, the patient dies immediately. What is 

the highest percentage of death that you would accept before 

undergoing this treatment for vision loss? ________.

 Formula: utility value = 1 − risk (decimal).

standard gamble 2 method (sg2)
Imagine the same situation before, only when the treatment 

does not work, rather than lead to death, it leads to complete 

and irreversible blindness. In short, the treatment restores 

perfect health or leads to blindness. What is the highest 

percentage of risk of blindness that you would accept before 

undergoing this treatment for vision loss? ________.

 Formula: utility value = 1 − risk (decimal).
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