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Abstract
Background A limited number of studies have specifically examined the value of quality-adjusted life-years (QALYs) from 
the patient’s perspective.
Objective The goal of this study was to investigate the worth of QALYs from the perspectives of patients with diabetes using 
health and willingness-to-pay (WTP) measures.
Methods A hypothetical treatment characterized by a permanent cure was presented to 149 patients with diabetes in Tehran, 
Iran, to elicit the monetary value that they attach to QALYs. The QALY gains of the participants were determined using the 
EuroQol-5 Dimensions, 3 Levels instrument, the visual analogue scale, and the time trade-off method. A mixed closed-ended 
WTP model supported by an open-ended question was used to ascertain the monetary value of a QALY gained. Finally, we 
used each respondent’s ratio of WTP to QALY gained and the mean of the ratios to estimate the worth of a QALY to all 
respondents.
Results In total, 96% of respondents were willing to pay out of pocket for the restoration of full health, whereas 4% exhibited 
a zero WTP because of an inability to pay. The mean WTP per QALY varied depending on the health measure and discount 
rate used, ranging from $US1191 to $US5043 in sensitivity analysis, which is equal to 0.23–0.95 of Iran’s gross domestic 
product (GDP) per capita in 2015.
Conclusion Applying the upper limit of the World Health Organization’s (WHO) cost-effectiveness threshold (i.e., three 
times the local GDP per capita) in resource allocation decisions requires caution and investigation, particularly in low- and 
middle-income countries with limited healthcare resources. To generalize our findings, especially for application to decision 
making, additional surveys involving more representative samples from different settings are recommended.
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Key Points for Decision Makers 

Decision makers can use the monetary value of quality-
adjusted life-years (QALYs) as a threshold value for the 
allocation of scarce resources in reimbursement deci-
sions.

This investigation showed that patients with diabetes 
were willing to pay out of pocket for the restoration of 
full health. Their maximum value was close to one times 
the local gross domestic product (GDP) per capita.

Employing the upper bound recommended by the World 
Health Organization (i.e., less than three times the GDP 
per capita) requires caution and further investigation.
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1 Introduction

Motivated by the aim of maximizing health and efficiency, 
health policy planners and decision makers around the 
world have shown increasing interest in using economic 
evaluation analyses, particularly cost-effectiveness analy-
sis [1–3]. Recent years have also seen a rapid increase 
in the number of studies estimating the value of quality-
adjusted life-years (QALYs) as a threshold for assess-
ing analysis results and implementing reimbursement 
decisions [4–6]. Most estimation studies are typically 
conducted through surveys and the elicitation of QALY 
values from the perspectives of the general public [7, 8], 
but a small proportion are also based on the perspectives 
of patients; in some cases, a combination of these two 
approaches are used [9]. Studies have uncovered differ-
ences in perspectives, which may be traced to the argu-
ment that drivers of health state valuation can directly 
affect estimations of utility values and potentially influ-
ence resource allocation decisions [10]. Whether patients 
attach lower values to their health states or overestimate 
their willingness to obtain health benefits compared with 
the general public with no vested interest is under debate 
[11, 12]. However, King et al. [13] showed that the mon-
etary value of QALYs empirically derived from diverse 
patient groups through different preference-based meth-
ods were mostly lower than the proposed threshold values 
currently used as references for reimbursement decisions.

Considering the limited number of patient-based esti-
mations [9, 13–18], we believe a need exists for more 
patient-oriented studies to assist informed decision mak-
ing, particularly those involving estimations related to dis-
eases that impose considerable burdens on individuals and 
health systems globally. Diabetes is one such disease, as its 
high incidence and prevalence, associated life-threatening 
and disabling complications, and high costs for control 
and treatment have rendered it “a common, growing, seri-
ous, and costly public health problem” [19]. Diabetes 
has directed the attention of health policy makers toward 
carrying out more research on the economics of diabetes 
management with the efficient use of limited healthcare 
resources [20]. To the best of our knowledge, most dia-
betes studies to date have focused on the clinical aspects, 
costs of illness, health-related quality of life, or economic 
evaluations, and none have specifically examined the value 
of QALYs from the perspectives of patients with diabetes. 
In consideration of this gap in the literature, we investi-
gated the worth of QALYs among people with diabetes in 
Iran to determine the value of QALYs gained from diabetic 
treatments on the basis of stated willingness to pay (WTP) 
and to explore the effects of patients’ characteristics on 
their WTP for QALYs [21, 22].

2  Methods

2.1  Design

This cross-sectional exploratory study involved face-to-
face interviews with patients with diabetes to estimate their 
WTP for QALYs. Widely used instruments for determining 
health preferences were employed to measure health utility 
weights, and a WTP model was then used to elicit the value 
that the patients attached to a QALY.

2.2  Sample

The sample comprised patients with diabetes who sought 
treatment in the diabetes clinic of Taleghani Hospital 
between June and August 2015. Taleghani Hospital is a large 
publicly funded educational hospital affiliated with Shahid 
Beheshti University of Medical Sciences, which provides 
healthcare services in a range of specializations, including 
diabetes. The inclusion criteria were patients aged ≥ 18 years 
with type 1 diabetes mellitus (T1DM) or type 2 diabetes 
mellitus (T2DM) and able to understand and speak Farsi. 
We excluded women with gestational diabetes mellitus and 
patients with serious health problems, such as foot ampu-
tation, blindness, or severe kidney failure; the latter were 
excluded given the nature of the time trade-off (TTO) ques-
tions. The study protocol was approved by the university eth-
ics committee, and all patients completed written informed 
consent forms before interviews were conducted.

2.3  Data Collection

The face-to-face interviews were carried out by a trained 
expert using a structured questionnaire, which is available 
in the Electronic Supplementary Material (ESM).

2.3.1  Questionnaire Development

The questionnaire consists of an introduction then sections 
with questions regarding health-utility measures, WTP, 
patient characteristics, and disease-related variables.

2.3.1.1 Utility Measures Calculating QALYs requires two 
sets of data: health-utility weights associated with a patient’s 
health state (scaled from 0 to 1), and the length of time spent 
in a given target health state. This study measured patients’ 
health-utility weights using the EuroQol-5 Dimensions, 3 
Levels (EQ-5D-3L) instrument, the visual analogue scale 
(VAS), and the TTO method. TTO is the most widely used 
technique for eliciting current health-state preferences and 
involves presenting individuals with a scenario wherein they 
are asked to choose between lifespan and quality of life. For 
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example, respondents are asked how much time they are 
willing to sacrifice for a shorter lifespan in full health. The 
utility of health is equal to the ratio between the duration of 
full health and the duration of a current health state [23]. 
In this study, patients were presented with two TTO sce-
narios according to timeframe. The first featured minimally 
adjusted expected lifetimes for the patients’ age groups; 
the adjustments were made on the basis of Iran’s life table 
[24]. For example, the expected remaining lifetime would 
be 50 years for a respondent aged 20–29 and 40 years for 
one aged 30–39 years. The second scenario was a conven-
tional TTO scenario wherein the patients were presented 
with a timeframe of 10 years for trade-off. In both scenarios, 
patients were asked which situation they would prefer: to live 
out the remainder of their lives (10 years) under their current 
health state or to live a shorter duration but at full health.

The VAS is a vertical scale, similar to one on a ther-
mometer, anchored between the best and worst imaginable 
health states. In a VAS survey, 100 represents full health as 
the best imaginable health state, and 0 represents death as 
the worst imaginable health state. Patients were asked to 
rate their current health states on the scale, and their util-
ity states were calculated by dividing a participant-selected 
rate by 100 [23]. The EQ-5D-3L scale is a generic prefer-
ence measure with five dimensions: mobility, self-care, usual 
activity, pain/discomfort, and anxiety and depression. Each 
dimension is rated according to three levels of severity: no 
problem, some problems, and extreme problems. Having the 
patients complete the EQ-5D-3L instrument enabled us to 
obtain five-digit codes that we then converted into utility 
values on the basis of a health value set [25]. To determine 
the patients’ utility values, we used a validated Persian ver-
sion of the EQ-5D-3L scale and an Iranian EQ-5D-3L value 
set, recently published [26].

2.3.1.2 Willingness‑to‑Pay (WTP) Measurements WTP 
refers to the maximum amount of money an individual 
would be willing to pay to obtain a benefit or avoid a detri-
ment. To determine patients’ WTP, we asked them to con-
sider a hypothetical situation wherein a new safe treatment 
that causes no pain and side effects is available; the treat-
ment can cure their disease and comorbidities immediately 
and enable them to fully recover health but is not covered by 
government or health insurance. We then asked respondents 
whether they would be willing to pay a certain bid amount 
out of pocket (OOP) [13, 27, 28]. A one-off OOP payment 
per intervention was chosen to elicit respondents’ WTP. We 
considered OOP payment the most suitable of the possible 
payment methods (including direct OOP payment, taxa-
tion, and insurance premiums) because Iran does not have a 
well-established taxation system, OOP payment is common 
in Iran’s health system, and, generally, a lack of commit-
ment to pay in subsequent months or years may negate the 

validity of a stated value. To ascertain their true WTP val-
ues, respondents were allowed to borrow or lend money in 
the scenarios but were reminded of the budget constraints, 
opportunity costs, and financial effects of their decision on 
their households [29].

We conducted a pilot test in which the distribution of WTP 
values was determined using an open-ended questionnaire 
and 15 patients with diabetes from different settings were 
interviewed to validate the questionnaire and assess the feasi-
bility of the study. After evaluation, we made some modifica-
tions to the WTP section of the final questionnaire, including 
the selection of an appropriate WTP question format among 
common approaches and the determination of bid values. 
There are four major approaches to eliciting WTP in a con-
tingent valuation method (CVM): an open-ended method, 
a dichotomous choice (DC) approach, a bidding game, and 
the use of a payment card [30]. The DC approach is a binary 
question format or “referendum format” recommended by the 
National Oceanic and Atmospheric Administration panel for 
contingent valuation [31]. It is also commonly used in health-
care studies because of its efficiency and higher response 
rate, greater realism, and lower strategic bias compared with 
other CVMs [32]. The DC approach has different formats 
according to the number of binary questions asked. In our 
survey, the patients’ WTP values were measured using a 
mixed model or, more specifically, a double-bounded DC 
(DBDC) method with a follow-up open-ended question. 
The DBDC method involves the presentation of initial and 
second bids, with the latter being greater or lower than the 
former, depending on respondents’ answers: If the answer 
on the WTP question for the initial bid is “yes,” the second 
bid increases and vice versa [33]. After the second bid was 
provided to respondents, the follow-up open-ended question 
was presented to draw a more precise estimate of the WTP 
amount [28]. We also used ex-ante and ex-post approaches 
to elicit the true WTP. In the ex-ante approach, we reminded 
patients of their budget constraints; in the ex-post approach, 
we asked respondents how they would finance their stated 
WTP [34]. We offered respondents multiple options to 
choose from, including current income, savings, investments, 
sale of properties, lending or borrowing, and reducing house-
hold expenditures, etc. Respondents were allowed to change 
their maximum WTP after this consideration.

To reduce or eliminate starting point bias in the DBDC 
method, we designed nine different starting points based on 
actual costs of treatments and the WTP values stated in the 
pilot test (Table 1). To allocate an equal number of occur-
rences to each starting bid in the questionnaire and avoid the 
risk of greater or lower occurrences of certain bids, a series 
of random numbers between one and nine in 17 blocks were 
generated in Microsoft Excel using the program’s RAND 
function. According to this procedure, the WTP question 
in the questionnaire was assigned an exclusive starting bid. 
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This randomization procedure is partly described in Table 2, 
and more details regarding the RAND function are available 
in the ESM.

2.3.1.3 Patient Characteristics All the variables used in 
the study were based on the patients’ reports. Factors such 
as age, sex, marital status, household position, education 
level, job status, monthly household expenditure as a proxy 
for income, and health insurance status were examined as 
demographic and socioeconomic variables. Factors such as 
diabetes type (T1DM = onset before 30 years of age and cur-
rently treated with insulin, T2DM = adult-onset, treated with 
non-insulin medicines and/or insulin), treatment type (insu-
lin or non-insulin), diabetes duration, and complications and 
comorbidities (e.g., cardiovascular diseases, hypertension, 
high cholesterol, kidney diseases, eye diseases, diabetic foot 
problems, and stroke) were used as disease-related vari-
ables. Other factors included the patients’ hospitalization 
experiences in the past year and the near-death experiences 
of family members in the last year.

2.4  Data Analysis

To estimate patients’ WTP amount per QALY, we used a 
chained approach methodology [5], in which Eq. 1 [13, 35] 
was implemented in two steps: to elicit the current utility 
weight of a patient and to determine the WTP for improve-
ment of a current health state to full health.

(1)

WTP

QALY
=

willingness to pay amount
∑life expectancy

t=1
(1 − current utility) ∗ (1 + r)

−(t−1)
,

where r is the discount rate and t represents the remaining 
lifetime, which varied according to respondent’s age group. 
The equation was used to calculate the ratio of WTP to 
QALY gained for each respondent, and the mean WTP for 
QALY was computed using the mean of the ratios. Given 
that the estimated values were likely to be sensitive to the 
choice of discount rates, we explored the effects of different 
rates (0–7%) in the QALY value estimation.

Ordinary least squares (OLS) was used to probe into 
the effects of patient characteristics (e.g., socioeconomic, 
demographic, and disease-related variables) on WTP for 
QALYs. Because the assumption of normality had been 
violated in other WTP studies, we performed a natural log 
transformation of the dependent variable (WTP/QALY) 
in the regression analysis to generate a normal distribu-
tion and reduce violations of the parametric assumptions 
underlying the regression analysis. A percentage of ≤ 5% 
was considered statistically significant. Microsoft Excel 
2010, IBM SPSS version 22, and Stata/MP version 13 
were used in the statistical analysis.

3  Results

3.1  Patient Characteristics

Table 3 presents the general and disease-related character-
istics of the patients. In total, 55% were female, 45% were 
male, and the mean age was 56 years. Half of the patients 
had a high school diploma or higher education; 83% had 
T2DM; and 67% had been admitted to the hospital’s outpa-
tient department. Comparison of the disease-related vari-
ables showed that patients with T1DM were younger (aged 
40 years), had a higher probability of being inpatients, 
and had had diabetes for a longer duration. All patients 
with T1DM and 59% of those with T2DM used insulin. 
With the exception of hospitalization experiences in the 
past year, a higher rate of comorbidities and complications 
was observed among patients with T2DM than those with 
T1DM. In both patients with T1DM and T2DM, the most 
common comorbidities were diabetic foot diseases, fol-
lowed by high cholesterol and eye diseases. These results 
align with World Health Organization (WHO) fact sheets 
on the leading causes of diabetes complications, including 
blindness and amputations [36].

Table 1  Structure of the designed bid values in the double-bounded 
dichotomous-choice questions

Starting point Bid 1 Yes No
Initial bid Bid up Bid down

1 169 338 85
2 338 1014 169
3 1014 1690 338
4 1690 2366 1014
5 2366 3043 1690
6 3043 3719 2366
7 3719 5071 3043
8 5071 6761 3719
9 6761 10,142 5071

Table 2  Example random allocation of bids to the willingness-to-pay question in the questionnaire

Questionnaire no. 1 2 3 4 5 6 7 8 9

Starting bid 1690 3719 338 1014 5071 6761 2366 3043 169
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3.2  Patient Health‑Utility Weights

Table 4 presents the health-utility weights derived through 
different utility measures. The mean health-utility weight 
of patients was > 0.50, no matter what instrument we used, 
which may be attributed to the patient characteristics 

included in the analysis. The EQ-5D-3L and 10-year TTO 
measurements yielded the lowest and highest health utility 
values. The results of the TTO technique possibly originated 
from the patients who were non-traders, that is, those who 
refused to trade any duration of lifespan in exchange for 
restoration to full health. To further illustrate this, in the 
adjusted TTO, 22% of the respondents refused to trade any 
time for recovering to full health, and the percentage of non-
traders rose to 38% as the lifetime was reduced to 10 years. 
Because of the equality in duration characterized by full 
health and current health states, the utility weight of the non-
traders as a proportion of the two durations was one. As a 
result, their valuations affected the mean value of their utility 
weights and increased the mean overall. This unwillingness 
to trade was driven by three important reasons: the inter-
ests of the patients’ children and families, the non-severity 
of their health states, and the treatment they are currently 
undergoing for increased longevity.

3.3  Patient WTP

The mean value of WTP for the hypothetical treatment 
was estimated at $US11,220. Among the respondents, 96% 
exhibited a positive WTP, and 4% had a zero WTP because 
of an inability to pay. Surprisingly, all except one non-trader 
had a positive WTP for benefits from a permanent cure. 
The 66% of the respondents who exhibited a positive WTP 
responded “yes” to the first bid; however, the proportion of 
“yes” responses declined from 82 to 56% as the bid value 
rose from the lowest ($US169) to the highest ($US6761).

3.4  WTP per Quality‑Adjusted Life‑Year

The monetary value of a QALY was estimated using Eq. 1, 
in which each respondent’s WTP for restoration to full health 
and the amount of QALY gained (the difference between the 
utility weights of current health and full health) were com-
bined. In all the estimations, the respondents with a health 
utility value of one (zero QALYs gained) were excluded 
from the calculations to avoid ending with an undefined 
value (given a zero value in the denominator in Eq. 1). The 
value of a QALY ranged from $US1191 to 2484 when no 
discount rate was used (Table 5). Using no discount rate 
could mean that a QALY gained today has the equal value 
of a QALY in future years, whereas, in reality, individuals 
prefer to assign different values to benefits during different 
periods of time, and the future value is less than present 
because of uncertainty surrounding experiencing future ben-
efits, inflation rates, and time value of money. Therefore, in 
the context of economic evaluations, most pharmacoeco-
nomic guidelines and government and regulatory agencies 
recommend using positive discount rates for discounting 
costs and health benefits. In spite of general consensus on 

Table 3  General and disease-related characteristics of patients with 
diabetes

SD standard deviation, T1DM type 1 diabetes mellitus, T2DM type 2 
diabetes mellitus

General characteristics (n = 149)

Age range, years 18–85
Mean ± SD age 56 ± 13.4
Female 55%
Education
 Illiterate 11%
 Under diploma 38%
 Diploma and university education 51%

Household monthly income ($US)
  < 169 12%
 169–676 55%
  > 676 33%

Near-death experiences of family members in 
the past year

16%

Disease-related characteristics T1DM T2DM
 Diabetes type 17% 83%
 Diabetes duration, year 18 10
 Insulin consumption 100% 59%
 Inpatient admission 53% 33%
 History of cerebral vascular accident 4% 7%
 Diabetic foot problems 54% 62%
 Kidney disease 32% 38%
 Eye disease 48% 50%
 Cardiovascular disease 32% 38%
 Hypertension 28% 50%
 High cholesterol 48% 59%
 Hospitalization experiences in the past year 60% 42%

Table 4  Health-utility weights derived via different health-utility 
measures

EQ-5D-3L EuroQoL-5 Dimensions 3 Levels, TTO time trade-off, VAS 
visual analogue scale
a Data in this column are presented as mean ± standard deviation

Health-utility measure Current 
health-utility 
 weighta

% of respondents who rated/
stated current health as full 
health state

EQ-5D-3L 0.51 ± 0.24 6
VAS 0.61 ± 0.19 2
TTO-adjusted 0.70 ± 0.26 22
TTO-10 years 0.73 ± 0.28 38
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using the time preference, the choice of discount rate is a 
critical consideration that is decision-context dependent. 
The recommended positive discount rates vary in national 
economic evaluation guidelines, but 5%, followed by 3% are 
the most common [37]. In this case, performing sensitivity 
analysis at different discount rates is the most appropriate 
approach to responding to these variations and examining 
their effects. Therefore, based on recommendations from the 
Washington panel on cost effectiveness in health and medi-
cine on discount rates and studies featuring 0–7% sensitivity, 
the current study examined sensitivity levels of up to 7% 
(Table 5) [38–40]. Interestingly, all the discount analyses 
indicated a QALY value < 1 local GDP per capita. Accord-
ing to a World Bank statement, Iran’s local GDP per capita 
in 2015 was $US5291.

The determinants of the patients’ WTP for QALYs were 
investigated using a robust OLS regression. The results of 
the analysis of QALY values derived via the TTO-adjusted 
scenario are provided in Table 6. Our estimation showed 
monthly household income and hospitalization experiences 
in the past year were significantly positively associated with 
WTP/QALY ratios. Thus, wealthier patients and those with 

hospitalization experiences in the previous year had higher 
WTP/QALY ratios, even though the model R2 value of 0.16 
was low. Near-death experiences of family members in the 
previous year were significantly negatively associated with 
WTP/QALY ratios.

4  Discussion

To the best of our knowledge, this exploratory study is the 
first to estimate the value of QALYs by considering the per-
spectives of people with diabetes mellitus. Patients’ WTP 
per QALY ranged from $US1191 to 5043, which is equal 
to 0.23–0.95 times the Iranian GDP per capita in 2015. 
Although the QALY values changed in accordance with 
health preferences and discount rates, all the values were 
lower than one times the GDP per capita. Thus, in contrast 
to the WHO’s recommendation to use one to three times the 
GDP per capita as a cost-effectiveness threshold, our find-
ings indicated a value close to the lower bound of the GDP 
per capita and did not support the higher bound of three 
times GDP per capita. The results are also consistent with 

Table 5  Mean willingness to pay for quality-adjusted life-years among patients with diabetes and the ratio of mean willingness to pay to gross 
domestic product per capita

r = discount rate
Exchange rate: IRR29,580 = $US1; 2015 local GDP per capita = $US5219
EQ-5D-3L EuroQoL-5 Dimensions 3 Levels, GDP gross domestic product, IRR Iranian rial, QALY quality-adjusted life-year, TTO time trade-off, 
VAS visual analogue scale, WTP willingness to pay

Health utility measure EQ-5D-3L TTO-adjusted TTO-10 years VAS

WTP/QALY ($US) (r, ratio to GDP per capita) 1191 (0.00, 0.23) 2484 (0.00, 0.47) 1899 (0.00, 0.36) 2088 (0.00, 0.39)
1643 (0.03, 0.31) 3457 (0.03, 0.65) 2531 (0.03, 0.48) 2902 (0.03, 0.55)
1994 (0.05, 0.38) 4215 (0.05, 0.80) 3013 (0.05, 057) 3692 (0.05, 0.70)
2378 (0.07, 0.45) 5043 (0.07, 0.95) 3536 (0.07, 0.67) 4333 (0.07, 0.82)

Table 6  Relationship between 
ln (WTP/QALY) derived 
from time trade-off–adjusted 
technique and patient 
characteristics

CI confidence interval, SE standard error
Number of observations used in the model: 112
F(4,107): 0.27
Prob > F: 0.0001
R2: 0.1549
Root MSE: 23.364
*Significance level: 5%

Variable Coefficient Robust SE t p > |t| 95% CI

Self-hospitalization experience 8.87 4.35 2.04 0.04* 0.24–17.49
Death of family experience – 16.65 6.13 − 2.72 0.00* − 28.80 to − 4.50
Monthly household income ($)
 2 16.73 6.71 2.49 0.01* 3.43–30.04
 3 21.71 7.33 2.96 0.00* 7.18–36.25

Constant 21.46 6.59 3.26 0.00* 8.41–34.50
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findings from our recent study [41] wherein we estimated 
WTP for QALYs from the perspectives of patients with car-
diovascular disease. All in all, the findings indicated that the 
WHO’s recommendation (i.e., < 3 times the GDP per capita) 
should be used with considerable caution and care in deci-
sion making and resource allocation for cost-effective inter-
ventions. Moreover, our empirical results revealed an impor-
tant methodological issue in relation to estimating WTP for 
QALYs through a chained approach (Eq. 1) for patients 
who rated/stated their current states as corresponding to full 
health in their health state valuations while having a positive 
WTP for obtaining treatment. A zero value in the denomi-
nator of Eq. 1, which would result in an undefined WTP/
QALY, and exclusion of these patients or inclusion them 
with an arbitrary value for QALY gained in the denomina-
tor, may produce bias in the monetary estimation of QALYs. 
Byrne et al. [42] asserted that eliminating respondents with 
very low QALYs can lead to a downward estimation of 
QALY values, whereas Zhao et al. [9] found that excluding 
extreme values from the EQ-5D scale did not produce a sig-
nificant bias in estimated WTP for a QALY. Therefore, we 
believe more investigation is required to identify and man-
age bias when direct or indirect health measures are used to 
elicit QALY gains. We also acknowledge that bias issues are 
a potential problem with the TTO technique. In our study, 
few respondents expressed full health valuations in the EQ-
5D-3L scale and the VAS, but 22–38% of patients had zero 
QALYs gained in the adjusted and conventional scenarios of 
the TTO method. These respondents constitute a significant 
sample proportion that cannot be ignored. The interests of 
the patients’ families and children, the non-severity of their 
disease, and ongoing treatment for increased longevity were 
the three main drivers of a non-trading orientation among 
some of the respondents. All except one non-trader had a 
positive WTP for a permanent cure and restoration to full 
health; that is, they were willing to pay for zero gain, sug-
gesting that, although patients were aware of their health 
states, they were unwilling to trade any duration of lifespan 
in exchange for restoration to full health because of the three 
reasons mentioned above. Attema et al. [43] pointed out that 
excluding people with an infinite value for life from analy-
ses is inappropriate, and Iezzi et al. [44] recommended that 
non-traders be retained in analyses by permitting them to 
trade in small units of time (< 1 year). We believe this idea 
may be useful in evaluating patients’ health-related quality 
of life but is inappropriate when used to estimate WTP for 
QALYs using a chained method because very small units 
of QALYs gained in the denominator of Eq. 1 pose the risk 
of overestimation. Let us take the TTO-adjusted scenario 
as an example. Under the absence of non-traders, the mon-
etary value of a QALY is $US4215, and assuming a 0.999 
utility value instead of 1 causes the WTP for QALYs to be 
overestimated at $US109,872 or 21 GDP per capita. Such 

a value exceeds the resources of the healthcare system in 
any country with limited resources and is therefore unac-
ceptable. On the other hand, eliminating respondents with 
very small QALYs gained could result in a lower estima-
tion of WTP per QALYs [42]. The apparent unsuitability of 
trading in small units of time and the continued existence 
of non-trader issues constitutes an analytical challenge. An 
alternative would be to employ other health state valuation 
techniques that have fewer problems of full health valuation.

Despite our results, nothing should be taken at face value, 
as by no means do we claim that our findings represent 
the absolute value of a QALY for patients with diabetes. 
More research is needed to further investigate the effects 
of including or excluding non-traders or respondents with 
a full health valuation and positive WTP for the monetary 
value of QALYs. Some of the main limitations of this study 
are the sample size and sampling technique. Our sample 
is not representative of people with diabetes in our society 
because we interviewed only patients who sought treatment 
from a publicly funded hospital. Patients from other geo-
graphical regions and those admitted into private hospitals 
or clinics were excluded from the research, as were patients 
with serious health problems, such as foot amputation, blind-
ness, and severe kidney failure, given the nature of TTO 
questions. The study is also limited in terms of the remain-
ing lifetime that we used to implement the TTO scenarios 
and calculate QALYs gained. It was not a life expectancy 
specific to patients with diabetes and was instead based on 
national tables for different age groups; such patients may 
have a shortened lifespan. In this case, the QALYs gained 
may be underestimated if respondents assume a gain in lon-
gevity as well as quality of life after they purchase a “cure.” 
Generalizing the findings, especially when it comes to deci-
sion making, requires additional surveys with a broader and 
more representative sample. For informed decision making 
and efficient resource allocation, more empirical research 
should be conducted to elicit disease-specific QALY values 
from the patient’s perspective, with particular emphasis on 
the nature of a disease, that is, whether it is life threatening, 
chronic, or disabling [9].

5  Conclusion

In this study, the mean WTP for QALYs from the perspec-
tives of patients with diabetes varied according to health 
measures and discount rates. In all the sensitivity analyses, 
the mean WTP was less than the local GDP per capita. Our 
findings suggested that the local GDP per capita can be used 
as a threshold value in the economic evaluation of differ-
ent programs but that employing the upper bound recom-
mended by the WHO (i.e., < 3 times the GDP per capita) 
needs further investigation. Considering the limitations of 
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this study, more empirical research involving diverse patient 
groups from different settings is recommended to precisely 
elicit the worth of QALYs and juxtapose this with the WHO 
recommendation as a general guideline at an international 
level, especially for middle-income countries with limited 
healthcare resources, such as Iran.
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