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Background and objectives: The estimation of a cost- Effectiveness (CE)
threshold from the perspective of those who have experienced a life-
threatening disease can provide empirical evidence for health policy makers
to make the best allocation decisions on limited resources. The aim of the
current study was to empirically determine the CE threshold for cancer
interventions from the perspective of cancer patients in Iran.

Methods: A composite time trade-off (cTTO) task for deriving quality adjusted
life-year (QALY) and a double-bounded dichotomous choice (DBDC) approach
followed by open-ended question for examining patients’ willingness-to-pay
were performed. A nationally representative sample of 580 cancer patients was
recruited from the largest governmental cancer centers in Iran between June
2021 and January 2022, and data were gathered using face-to-face interviews.
The CE threshold was calculated using the nonparametric Turnbull model and
parametric interval-censored Weibull regression model. Furthermore, the
factors that affect the CE threshold were determined using the parametric
model.

Results: The estimated CE threshold using the nonparametric Turnbull model
and parametric interval-censored Weibull regression model was IRR
440,410,000 (USD 10,485.95) and IRR 595,280,000 (USD 14,173.33) per
QALY, respectively. Gender, age, education, income, type of cancer, and
current treatment status were significantly associated with the estimated CE
threshold.
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Conclusions: The value of parametric model-based threshold in this study was
1.98 times the Iranian GDP per capita, which was lower than the CE threshold
value recommended by the WHO (i.e., 3 times the GDP per capita) for low-and
middle-income countries.

KEYWORDS

cost-effectiveness threshold, quality-adjusted life-year, willingness to pay, cancer

patients, Iran

Introduction

Iran is an ancient country located in the Middle East in which
the public sector mainly provides primary, secondary, and tertiary
health services. Iran’s health system has undergone several
reforms during the past three decades, such as the establishment
of National Health Network, the Family Physician Programme,
integration of health services and medical education, and recently
the Health Sector Evolution Plan (HSEP) (1). One of the main
objectives of HSEP was to reduce health expenditure and to use
the most effective interventions for patients. This target along with
the introduction of technologies in Iran’s health system has led to
decision making on health care resource allocation becoming
increasingly important for policy makers (2). Decisions on
resource allocation of healthcare interventions are usually made
upon economic evaluation approaches such as cost-effectiveness
analysis (CEA) and cost-utility analysis (CUA) (3). The CUA
evaluates healthcare interventions with respect to their
incremental cost per their quality adjusted life-year (QALY)
gained (4). QALY is a multidimensional outcome that combine
length of life with quality-of-life measures, and it reflects the
health-related quality of life (HRQoL) (5). Incremental cost per
QALY is a common measure of incremental cost-effectiveness
ratio (ICER) (6). To make a decision, the obtained ICER is often
compared with a cost-effectiveness threshold (CE threshold) to
determine whether an intervention is cost-effective or not. The CE
threshold can be estimated using expert opinions in the field,
human capital approach, and willingness to pay (WTP) (7). The
WTP is the most common approach and determines the threshold
based on the maximum willingness-to-pay (WTP) per QALY
(WTP/QALY) (3).

The WTP/QALY value can be derived from the perspectives
of general population or specific group like patients. The general
public’s perspective may be more appropriate for calculating the
WTP/QALY value because health financing is often achieved
from the general public, who are mainly taxpayers and potential
patients (8). From the perspective of the general public, a
number of hypothetical health states are evaluated by a
representative sample which has not experienced hypothetical
health states and has not been directly affected by healthcare
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interventions. Whilst from the perspective of patients, they are
actually in the health states depicted and directly affected by
healthcare interventions. Hence, it may be better suited for the
estimation of the CE threshold because patients are best
informed about a specific health state (9-11). In this line, it is
generally recommended to consider both perspectives (12).
Among studies that have used the patients’ perspective for
estimating the WTP/QALY, there is little empirical evidence of
patients’ perspective with a life-threatening disease like cancer
(7). A recent systematic review showed that only one study
conducted in the Kingdom of Saudi Arabia drawn the value of
WTP/QALY from a representative sample of cancer patients
(13). However, countries usually rely on the CE threshold
obtained from general public’s perspective to evaluate the
interventions of life-threatening diseases (7). Evidence has
demonstrated that the CE threshold of life-threatening diseases
is often higher than that of other health conditions, then the use
of the general public-based CE threshold may lead to
interventions that are not cost-effective (14, 15). As a result,
patients would have limited access to these interventions. To
overcome this limitation, some countries have increased their
threshold for more sever health states. For example in the UK,
the threshold has increased from £30,000 to £50,000/QALY for
life-threatening diseases (16, 17) and from €10,000 to €80,000/
QALY in the Netherlands (18). However, the estimation of CE
threshold from the perspective of those who experienced a life-
threatening disease can provide empirical evidence to support
interventions in resource allocation process. Thereafter, it would
be interesting to specifically examine the WTP per QALY value
from the perspective of specific disease groups (17). Cancers are
one of the life-threatening diseases where new cases have
significantly increased in recent years from 18.1 in 2018 to
19.3 million in 2020 worldwide (+6.63%) (19). In Iran, the
number of new cancer cases in both sexes is predicted to
increase from 131 191 in 2020 to 160 000 in 2025 (+21.96%)
(20). The increase in cancers and subsequent increase in the use
of treatment interventions like surgery, chemotherapy,
radiotherapy, and hormonal therapy impose economic burden
on patients, family and health system. Hence, the choice of
effective treatment alternatives with respect to their costs (i.e.,
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cost-effectiveness analysis) can support patients and improves
financing and insurance reimbursement policies. In this way,
having a specific CE threshold that reflects the perspective of
cancer patients is important. The main objective of the present
study was to empirically determine a CE threshold for cancer
interventions using the perspective of cancer patients in Iran.

Materials and methods
Study design and data collection

A total of 565 inpatients and outpatients’ cancer (303 and
262, respectively) whose disease was pathologically confirmed
were recruited using a consecutive sampling method. They were
recruited from surgery, chemotherapy, and radiotherapy wards
in the three largest governmental cancer centers of the provinces
of Tehran, Isfahan, and Fars between June 2021 and January
2022. The population of these provinces corresponds to more
than 25% of the Iran’s population in 2017, and patients are
admitted to the centers from all over the country.

Data were collected through face-to-face interviews in patients’
rooms during a single visit in compliance with the ethical standards of
the national research committee (approval no. IRIUMS.SPH.REC.
1398.205). The inclusion criteria were as follows: patients with healthy
cognitive status who were able to read and write, and gave an informed
consent to participate in the study.

Study design

Respondents were first asked to provide demographic
information and to self-rate their health state using the EQ-
5D-5L. The EQ-5D-5L is currently the most common HRQoL
instrument and includes five dimensions of health: mobility,
self-care, usual activities, pain/discomfort, and anxiety/
depression. The interim value set for the EQ-5D-5L is
available for Iranian population (21). Interview procedure was
performed in two stages: QALY measure followed by WTP
estimate. After introducing the objectives of the study,
demographic and clinical data were collected from patients’
self-report and their medical records, respectively. QALY was
measured using a composite TTO (¢cTTO). The cTTO is a hybrid
approach of the conventional TTO for valuing health states
better than dead (BTD) and lead time TTO for valuing health
states worse than dead (WTD). In the ¢TTO task, the patient was
first asked to choose between living x years in full health
followed by death (“Alternative 1”) or t years in the patient’s
own current health state (where x<t) followed by death
(“Alternative 2”). Then, x was varied until the patient was
indifferent between the two alternatives. The value of h, U (h),
was computed as x/t. If the patient preferred to choose zero years
in full health rather than the current health (i.e., the WTD state),
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lead TTO was assessed. In parallel, the patient was asked to
choose between living for x years in full health followed by death
(“Alternative 1) or L years of lead time in full health followed by
t years in the current health status and death (“Alternative 27).
Next, x was again varied till the patient was indifferent between
the two alternatives (22). The value of h, U (h), was computed as
x-L/t, where x < L and L=t. In an attempt to avoid the estimate
bias, t was equal to 5 and 10 years for cancer patients with and
without metastasis, respectively (Appendix A).

In order to estimate the WTP value, the patient was asked to
image a hypothetical new treatment that can cure the cancer
immediately and fully return to full health. Nevertheless, the
treatment was not covered by health insurance or government. If
the patient bought the treatment, it would benefit immediately
and fully recover to perfect health until he died after X months. If
the patient did not buy the treatment, he/she would live with the
patient’s own current health state for X months and then die.
The number of months (X) was computed as m (23).

Maximum value of WTP/QALY was derived using a double-
bounded dichotomous choice approach (DBDC) followed by
open-ended question (24). Starting bid amounts were varied at
20%, 40%, 80%, 120%, 160%, 200%, 240%, 280%, and 320% of the
Iranian GDP per capita in 2019 (300,000,000 IRR) (25), and were
randomly presented for patients to avoid starting point bias. The
bid amount was changed based on the yes/no answer to the first
bid value. The bid amount increased and decreased by one level
respectively based on the answers of yes and no. If the answer to
the first bid was “yes” and then to the next level was “no”, the
maximum WTP was determined as the midpoint between the two
bids and if both bids were accepted, it was derived using an open-
ended question. If the answer was “no” to the first bid but yes to the
second bid, the maximum WTP was determined as the midpoint
of the first and second bids and if both bids were rejected, it was
determined using an open-ended question, which should be lower
than the second bid offered. Nevertheless, the patient who was not
willing to pay even a small amount was asked to indicate his/her
reason. We reminded income and expenses of the patient’s
household when they were presented the maximum WTP and
also asked them to consider that the whole cost of the treatment
had to be paid out of pocket in one time within a year. Appendix B
presents an example of a WTP question for the treatment when the
patient’s utility value was 0.2.

Statistical analysis

The nonparametric Turnbull model (26) and the parametric
interval-censored regression model with Weibull distribution
(27) were used to value the mean WTP/QALY. The Turnbull
model is one of the most widely used nonparametric
distribution-free method for contingent valuation to estimate
WTP (28). Turnbull model estimates the mean WTP as a lower
bound estimate, hence this was attractive to many researchers
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and policy makers because its results are more conservative (26,
29). The lower bound mean estimate of WTP is calculated by the
following equation:

Eus(WTP) = S} 4(F), ~F))

Where M* is the total number of bids after pooling back, ¢;
the bidding amount for price j, F;* the rate of the response “no”
to price j after pooling back.

The estimates of the nonparametric model are based on the
lower bound of each bid interval. In parallel, point estimates
such as a median, and covariate analysis of factors associated
with WTP cannot be provided by this model. To overcome the
problems, a parametric interval-censored Weibull regression
model was used. In this model, it is assumed that the WTP
distribution is a Weibull distribution with the shape parameter 6
and the scale 6. The mean and median of WTP using this model
are calculated with the following equations:

Mean WTP=0.I(1/6 +1)

Median WTP = ¢[-In(0.5)]"/¢

The parametric model not only provided point estimates but
also made it possible to handle covariate analysis of the factors. To
address the factors affecting respondents’ WTP/QALY, all relevant
demographic and clinical variables were tested against WTP in the
interval regression model and the non-significant variables at the
5% level were removed using backward elimination regression. The
WTP/QALY values were also calculated based on US dollars using
the exchange rate provided by the Iran Central Bank at the time of
analysis (July 2022: IRR 42,000 = USD 1) (25).

Results

Out of 580 patients who completed the EQ-5D-5L, the utility
values of 565 patients were derived using the cTTO task. Fifteen
interviews were excluded from final analysis due to being
incomplete. Patients’ characteristics are presented in Table 1.
Mean age of patients and mean duration of cancer were 51.55
(SD +13.7) years and 14.93 (SD + 20.61) months, respectively. The
largest number of cancer patients was colorectal cancer (23.01%)

Figure 1 shows the distribution of problems reported by
patients for each EQ-5D-5L dimension. As shown here, the
patients reported the lowest frequency of problems for self-care
followed by mobility, usual activity, anxiety/depression, and
pain/discomfort dimensions. Patients reported “unable to/
extreme problems” in all dimensions.

WTP measures

The Turnbull estimates and the probability of answering “no”
to each of the first bids for QALY gained are presented in Table 2.
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The response to the bid amounts of IRR 600,000,000; IRR
720,000,000; IRR 840,000,000; and IRR 960,000,000 are the ones
that violate the monotonicity assumption for a standard
distribution function. However, pooling the IRR 480,000,000;
IRR 600,000,000; IRR 720,000,000; IRR 840,000,000; and IRR
960,000,000 responses ensured monotonicity. Probability mass
point estimates are reported in columns F;* and £;*. Turnbull lower
bound mean WTP/QALY was IRR 440,410,000 (SD 240,310,000)
(USD 10,485.95) after excluding all zero WTP values.

The results of the estimates obtained from the interval-
censored Weibull regression model are presented in Table 3.
The mean WTP/QALY value obtained from this model was IRR
595,280,000 (SD 311,610,000) (USD 14,173.33). The backward
elimination analysis demonstrated that gender, age, education,
employment status, household income, type of cancer, and
current treatment status had a significant impact on patients’
WTP at the level of 5%, so they remained in the parametric
regression model. The effect of all variables on WTP was positive
except for age, gender, and treatment status (Table 3).

The acceptance rate to the first question has a specific pattern
with respect to the characteristic of each variable. Indeed, this
probability was higher for male, younger, educated, and richer
patients, and for those who were employed and diagnosed with
more severe cancers (lung and colorectal cancers) and were
receiving more severe treatment (Table 4).

Discussion

The aim of this study was to calculate the mean value of
WTP per QALY from the perspective of cancer patients in Iran.
The mean WTP/QALY value was derived from a nationally
representative sample of cancer patients using the
nonparametric Turnbull model and the parametric interval-
censored Weibull regression model. The sample is considered
to be representative of cancer patients in Iran since they were
selected from the three largest cancer centers receiving patients
from all over Iran, in addition to present different socioeconomic
status. The estimated CE threshold estimated using Turnbull
model and Weibull regression model was IRR 440,410,000 (USD
10,485.95) and IRR 595,280,000 (USD 14,173.33) per QALY,
respectively. The impacts of gender, age, education, income, type
of cancer, and current treatment status on the estimated CE
threshold were statistically significant.

The distribution of problems reported by patients on each
EQ-5D-5L dimension showed that the lowest frequency of
problems was for self-care followed by mobility, usual activity,
anxiety/depression, and pain/discomfort dimensions. The
distribution was similar to what was reported in other studies
conducted on cancer patients in Iran (30-32).

The DBDC approach followed by open-ended question was
used to examine patients’ WTP because it produces a more
accurate set of WTP values and familiarizes respondents with
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TABLE 1 Patients’ characteristics (N=565).

Characteristics

Gender

Male

Female

Age group (years)

<39

40-49

50-59

60-69

=70

Education

Illiterate®

Primary

Secondary

University degree

Marital status

Single

Divorced or widow

Married

Status in household

Head of the household

Spouse of the head

Son/daughter of the head of the household
Parent of the head of the household
Employment status

Having no income (unemployed or housespouse)
Having income (employed, self-employed or retired)
Monthly household income (IRR)
<30,000,000

30,000,000 - 50,000,000

50,000,000 - 70,000,000

>70,000,0000

Type of cancer

Colorectal

Lung

Breast

Stomach

Others

Current treatment status

Chemotherapy

Chemotherapy and surgery
Chemotherapy, radiotherapy, and surgery
Duration of disease since diagnosis (months)
<5

6-11

12-23

>24

*: they were able to read and write.
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N =565
n (%)

276 (48.85)
289 (51.15)

125 (22.12
114 (20.18
157 (27.79
116 (20.53

53 (9.38)

)
)
)
)

98 (17.35)
119 (21.06)
223 (39.47)
125 (22.12)

43 (7.61)
31 (5.49)
491 (86.90)

238 (42.12)
271 (47.96)
46 (8.14)
10 (1.77)

253 (44.78)
312 (55.22)

217 (38.41)
177 (31.33)
114 (20.18)
57 (10.09)

130 (23.01)
108 (19.12)
103 (18.23)
76 (13.45)
148 (26.19)

375 (66.37)
107 (18.94)
83 (14.69)

212 (37.52)
150 (26.55)
95 (16.81)
108 (19.12)
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FIGURE 1

Distribution of problems reported on each EQ-5D-5L dimension

the yes or no pricing questions, and gives more freedom to
participants to express the value that might not be present within
the pre-determined values in a DBDC approach (33, 34).
Furthermore, this approach reduces the strategic bias in
participants compared to the open-ended method alone (35,
36) and, compared to single double-bound dichotomous choice
format, it provides more efficient estimates of central
tendency (36).

The CE threshold was calculated using the nonparametric
Turnbull model and parametric interval-censored Weibull
regression model. The interval-censored responses generated
from the DBDC and open-ended questions were analyzed using
the parametric interval regression models (37, 38). The models
allowed us to estimate the effects of factors associated with
respondents’ WTP and provided point estimates such as
median. Nevertheless, the models rely on a priori assumptions
about the underlying distribution function of respondents’ WTP.
Hence, violation of assumptions may result in inaccurate
estimates of parameters (38). An appropriate alternative to
parametric estimation is the use of distribution-free methods.
The preferred distribution-free estimation method was the
nonparametric estimation proposed by Turnbull. It is also
useful for the responses of dichotomous or categorical variables
and provides the most conservative estimates of WTP (26, 29),
thus limiting the hypothetical bias. The value of CE threshold
calculated using the nonparametric and parametric models was
IRR 440,410,000 and IRR 595,280,000, respectively. The results
obtained from interval-censored data using the nonparametric
and parametric models cannot be directly compared because the
nonparametric Turnbull model provides a probability only for
left censored observations (39). The overall performance of the
parametric model in interval-censored data appears to be highly
satisfactory, especially when the Weibull distribution is applied,
because it permits a wide range of distributional shapes to be
fitted (39). On the other hand, the parametric method allows the
inclusion of covariates in the modeling of WTP estimates. Thus,
the result of parametric model can be more useful for the

frontiersin.org


https://doi.org/10.3389/fonc.2022.1039589
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Safari et al.

TABLE 2 Turnbull estimates with pooling for WTP per QALY (N=565).

b; (IRR) Unrestricted estimates
N; T; F;

60,000,000 1.000 38.000 0.026
120,000,000 3.000 67.000 0.045
240,000,000 6.000 83.000 0.072
360,000,000 8.000 89.000 0.090
480,000,000 13.000 81.000 0.160
600,000,000 13.000 77.000 0.169
720,000,000 6.000 33.000 0.182
840,000,000 4.000 36.000 0.111
960,000,000 2.000 61.000 0.033
288,000,000+ - - 1.000

IRR, Rial; bj, bidding amount for price j; Nj, the number of “no” responses to price j; Tj, the number of observations in each bid,

10.3389/fonc.2022.1039589

Turnbull estimates

Nj* Ty E £*
1.000 38.000 0.026 0.026
3.000 67.000 0.045 0.018
6.000 83.000 0.072 0.028
8.000 89.000 0.090 0.018
38.000 288.000 0.132 0.042
Pooled Pooled Pooled Pooled
Pooled Pooled Pooled Pooled
Pooled Pooled Pooled Pooled
Pooled Pooled Pooled Pooled
- - 1.000 0.868
, Ty, the number of observations after pooling back; E%,

probability of “no” response rate to price j after pooling back; f* is the change of “no” response rate to price j after pooling back.

TABLE 3 Results of Weibull regression analysis for WTP per QALY (n = 565).

Variable Estimate SE
Female (male = ref.) -0.232 0.109
Age (y) -0.005 0.003
Education (illiterate = ref.)

Primary 0.078 0.101
Secondary 0.182 0.099
University 0.276 0.122
Having income (Having no income = ref.) 0.229 0.108
Monthly household income (<30 = ref.)

30-50 0.337 0.078
50-70 0.768 0.095
70< 0.971 0.129
Type of cancer (colorectal = ref.)

Lung 0.376 0.105
Breast 0.065 0.098
Stomach 0.006 0.115
Other 0.335 0.096
Current treatment (Chemotherapy=ref.)

Chemotherapy and surgery -0.028 0.089
Chemotherapy, radiotherapy, and surgery -0.282 0.094
Constant 3.685 0.201

Log likelihood = -931.564

Z value P value [95% Conf. Interval]
212 0.034 [-0.447 -0.017]
-2.00 0.043 [-0.015 0.006]
0.77 0.439 [-0.120 0.278]
1.84 0.065 [-0.011 0.377]
226 0.024 [0.036 0.515]
213 0.034 [0.017 0.441]
431 0.000 [0.183 0.490]
8.05 0.000 [0.581 0.955]
7.49 0.000 [0.716 1.22]
355 0.000 [0.168 0.583]
0.66 0.509 [-0.128 0.259]
0.06 0.955 [-0.219 0.232]
347 0.001 [0.145 0.525]
032 0.747 [-0.204 0.146]
-3.00 0.003 [-0.467 -0.098]
18.31 0.000 [3.29 4.08]

discussion in this study. Moreover, this did not imply that the
nonparametric method is inferior to the parametric method. The
result of nonparametric Turnbull method could then be used as a
reference (23).

The value of parametric model-based CE threshold in this
study was 1.98 times the Iranian GDP per capita. This was
lower than the threshold value of 3 times the GDP per capita
recommended by the WHO for low-and middle-income
countries (40), while the range of first bids put forward in
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this research was between 0.2 and 3.2 of the GDP per capita in
Iran. The estimated CE threshold value (USD 14,173) was
greater than the highest monetary value of a QALY obtained
from two studies conducted on patients with diabetes (USD
5043) (41)and cardiovascular disease (USD 3599) (14). Also,
our result compared to two studies conducted by Lankarani
etal. (USD 2847) (42) and Moradi et al. (USD 2666) (43) on the
general public in Iran. The greater WTP in patients compared
with general population was reported by a recent systematic
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TABLE 4 Acceptance rate to the first question among significant variables.

Characteristic N =565 n (%)
Gender

Male 276 (48.85)
Female 289 (51.15)
Age group (years)

<39 125 (22.12)
40-49 114 (20.18)
50-59 157 (27.79)
60-69 116 (20.53)
=70 53 (9.38)
Education

Tlliterate * 98 (17.35)
Primary 119 (21.06)
Secondary 223 (39.47)
University degree 125 (22.12)
Employment status

Having no income (unemployed or housespouse) 253 (44.78)
Having income (employed, self-employed or retired) 312 (55.22)
Monthly household income (IRR)

<30,000,000 217 (38.41)
30,000,000 - 50,000,000 177 (31.33)
50,000,000 - 70,000,000 114 (20.18)
>70,000,0000 57 (10.09)
Type of cancer

Colorectal 130 (23.01)
Lung 108 (19.12)
Breast 103 (18.23)
Stomach 76 (13.45)
Others 148 (26.19)
Current treatment status

Chemotherapy 375 (66.37)
Chemotherapy and surgery 107 (18.94)
Chemotherapy, radiotherapy, and surgery 83 (14.69)

“: they were able to read and write.

review (7). The high value of WTP per QALY in our sample is
supported by the high value of WTP/QALY for cervical cancer
in Taiwan (USD 21,221.96) (44). These comparisons indicate
that countries should change the threshold based on the
severity of health states, as some countries such as the UK
and the Netherlands increased the threshold for life-
threatening diseases (17, 18). When comparing our results
(1.98 times GDP per capita) with the WHO CE threshold value,
it is likely to raise a major issue in using the WHO CE
threshold in the country, because it may result in
reimbursing many health care interventions that are not
efficient with respect to costs and effectiveness. The low local
estimated CE threshold value compared to the WHO threshold
was reported in other studies in Iran (42) and other middle-
income countries such as Thailand (45) and Malaysia (23).
Overall, the findings indicated that the CE threshold
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250 091
252 0.87
116 0.93
104 091
142 0.90
105 0.90
43 0.81
87 0.88
106 0.89
203 0.91
115 0.92
225 0.89
284 091
195 0.90
154 0.87
106 0.93
54 0.95
119 091
101 0.93
90 0.87
67 0.88
132 0.89
339 0.90
94 0.88
71 0.85

recommended by the WHO should be employed with
considerable caution in making decisions and allocating
resources to cost-effective interventions.

Including covariates in interval-censored Weibull model
revealed that gender, age, education, employment status,
household income, type of cancer, and current treatment
status were significant predictors of patients’ WTP. The
increase of income and age has respectively significant positive
and negative influence on the values of WTP/QALY. These
findings were found in most of the studies conducted in middle-
income countries (23, 41-44, 46) and are supported by the recent
systematic review (7). It demonstrated that a 1% increase in
income is associated with a 0.6% increase in the WTP value, and
a l-year increase in age is associated with a 3.3% decrease in the
WTP value (7). Compared to male patients, female patients
tended to have a lower WTP, which was also observed in
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previous studies (7), independently of income. The current
treatment status of patients was another factor with a
significant negative influence on the WTP value. Patients
receiving more severe treatment were less willing to pay for
the hypothetical treatment described in the questionnaire. This
finding may indicate that patients receiving more severe
treatment did not have a good experience of treatments.
Employed patients and those with a higher level of education
reported higher levels of WTP/QALY. These findings were
similar to studies in Malaysia (23), Thailand (47), and two
other studies in Iran (42, 43), while it was not supported by
the results of the recent systematic study (7).

One limitation that should be noted is that our sample may
not be perfectly representative of the cancer patients, even
though they were recruited from three largest cancer centers
in three major provinces of Iran with more than 25% of Iran’s
population that admitted patients from all over the country.

Conclusion

The estimated CE threshold in this study for cancer patients
was IRR 595,280,000 (USD 14,173), which was lower than the
currently used WHO-recommended threshold value (1.98
versus 3 times the Iranian GDP per capita). Gender, age,
education, employment status, monthly household income,
type of cancer, and current treatment status were factors that
significantly affected the value of the determined CE threshold.

Data availability statement

The original contributions presented in the study are
included in the article/Supplementary Material. Further
inquiries can be directed to the corresponding author.

Ethics statement

All procedures performed in studies involving human
participants were in accordance with the ethical standards of

References

1. Heshmati B, Joulaei H. Iran's health-care system in transition. Lancet (2016)
387(10013):29-30. doi: 10.1016/S0140-6736(15)01297-0

2. Moradi-Lakeh M, Vosoogh-Moghaddam A. Health sector evolution plan in
iran; equity and sustainability concerns. Int ] Health Policy management (2015) 4
(10):637. doi: 10.15171/ijhpm.2015.160

3. Ryen L, Svensson M. The willingness to pay for a quality adjusted life year: a
review of the empirical literature. Health economics (2015) 24(10):1289-301. doi:
10.1002/hec.3085

Frontiers in Oncology

08

10.3389/fonc.2022.1039589

the national research committee (approval no. IR.
TUMS.1400.398) in Iran. The patients/participants provided
their written informed consent to participate in this study.

Author contributions

Study design and statistical analysis and interpretation of
the data: HS, HA, and NM; drafting of the manuscript: HA, SA,
and MA-Z; critical revision of the manuscript for important
intellectual content: HA, TGP, and AN. All authors contributed
to the article and approved the submitted version.

Funding

This study was funded by Health Promotion Research
Centre (grant number 20701) and Iranian National Science
Foundation (grant number 98025084).

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

Supplementary material

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/
fonc.2022.1039589/full#supplementary-material

4. Excellence C. Methods for the development of NICE public health guidance.
(2012). Available at: https://www.nice.org.uk/process/pmg4/chapter/introduction

5. Nahvijou A, Safari H, Yousefi M, Rajabi M, Arab-Zozani M, Ameri H.
Mapping the cancer-specific FACT-b onto the generic SF-6Dv2. Breast Cancer
(2021) 28(1):130-6. doi: 10.1007/s12282-020-01141-9

6. McCabe C, Claxton K, Culyer AJ. The NICE cost-effectiveness threshold.
Pharmacoeconomics (2008) 26(9):733-44. doi: 10.2165/00019053-200826090-
00004

frontiersin.org


https://www.frontiersin.org/articles/10.3389/fonc.2022.1039589/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fonc.2022.1039589/full#supplementary-material
https://doi.org/10.1016/S0140-6736(15)01297-0
https://doi.org/10.15171/ijhpm.2015.160
https://doi.org/10.1002/hec.3085
https://www.nice.org.uk/process/pmg4/chapter/introduction
https://doi.org/10.1007/s12282-020-01141-9
https://doi.org/10.2165/00019053-200826090-00004
https://doi.org/10.2165/00019053-200826090-00004
https://doi.org/10.3389/fonc.2022.1039589
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Safari et al.

7. Kouakou CR, Poder TG. Willingness to pay for a quality-adjusted life year: a
systematic review with meta-regression. Eur ] Health Economics (2022) 23(2):277-
99 doi: 10.1007/s10198-021-01364-3

8. Weinstein MC, Russell LB, Gold MR, Siegel JE. Cost-effectiveness in health
and medicine. New York: Oxford university press (1996).

9. Burstrém K, Johannesson M, Diderichsen F. A comparison of individual and
social time trade-off values for health states in the general population. Health policy
(2006) 76(3):359-70. doi: 10.1016/j.healthpol.2005.06.011

10. Yousefi M, Safari H, Sari AA, Raei B, Ameri H. Assessing the performance of
direct and indirect utility eliciting methods in patients with colorectal cancer: EQ-
5D-5L versus c-TTO. Health Serv Outcomes Res Methodol (2019) 19(4):259-70.
doi: 10.1007/s10742-019-00204-5

11. Drummond MF, Sculpher MJ, Claxton K, Stoddart GL, Torrance GW.
Methods for the economic evaluation of health care programmes. UK: Oxford
university press (2015).

12. Versteegh M, Brouwer W. Patient and general public preferences for health
states: a call to reconsider current guidelines. Soc Sci Med (2016) 165:66-74. doi:
10.1016/j.socscimed.2016.07.043

13. Bazarbashi S, De Vol EB, Maraiki F, Al-Jedai A, Ali AA, Alhammad AM,
et al. Empirical monetary valuation of a quality-adjusted life-year in the kingdom of
Saudi Arabia: a willingness-to-pay analysis. PharmacoEconomics-open (2020) 4
(4):625-33. doi: 10.1007/s41669-020-00211-0

14. Moradi N, Rashidian A, Rasekh HR, Olyaeemanesh A, Foroughi M,
Mohammadi T. Monetary value of quality-adjusted life years (QALY) among
patients with cardiovascular disease: a willingness to pay study (WTP). Iranian ]
Pharm Research: IJPR (2017) 16(2):823. Available at: https://www.ncbi.nlm.nih.
gov/pmc/articles/PMC5603894/

15. Zhao F-L, Yue M, Yang H, Wang T, Wu J-H, Li S-C. Willingness to pay per
quality-adjusted life year: is one threshold enough for decision-making? results
from a study in patients with chronic prostatitis. Med Care (2011) 49(3):267-72.
doi: 10.1097/MLR.0b013e31820192cd

16. Excellence NIfC. Guide to the methods of technology appraisal (2008).
Available at: http://wwwniceorguk/aboutnice/howwework/devnicetech/
technologyappraisalprocessguides/guidetothemethodsoftechnologyappraisaljsp.

17. National Institute for Health and Care Excellence. Consultation paper -
value based assessment of health technologies (2014). Available at: https://
wwwniceorguk/Media/Default/About/what-we-do/NICE-guidance/NICE-
technology-appraisals/VBA-TA-Methods-Guide-for-Consultationpdf.

18. Health Do. A new value-based approach to the pricing of branded medicines.
Medicines, Pharmacy & Industry Group. The Stationery Office London (2010).

19. Sung H, Ferlay ], Siegel RL, Laversanne M, Soerjomataram I, Jemal A, et al.
Global cancer statistics 2020: GLOBOCAN estimates of incidence and mortality
worldwide for 36 cancers in 185 countries. CA: Cancer J Clin (2021) 71(3):209-49.
doi: 10.3322/caac.21660

20. Roshandel G, Ferlay J, Ghanbari-Motlagh A, Partovipour E, Salavati F, Aryan K,
et al. Cancer in Iran 2008 to 2025: Recent incidence trends and short-term predictions of
the future burden. Int J cancer. (2021) 149(3):594-605. doi: 10.1002/ijc.33574

21. Ameri H, Safari H, Yousefi M, Goudarzi R, Soofi M. Interim value set for the
EQ-5D-5L in Iran using the crosswalk method. Med J Islamic Republic Iran (2020)
34:121. doi: 10.47176/mjiri.34.121

22. Oppe M, Rand-Hendriksen K, Shah K, Ramos-Goni JM, Luo N. EuroQol
protocols for time trade-off valuation of health outcomes. Pharmacoeconomics
(2016) 34(10):993-1004. doi: 10.1007/s40273-016-0404-1

23. Lim YW, Shafie AA, Chua GN, Hassali MAA. Determination of cost-
effectiveness threshold for health care interventions in Malaysia. Value Health
(2017) 20(8):1131-8. doi: 10.1016/}.jval.2017.04.002

24. Cameron TA, Quiggin J. Estimation using contingent valuation data from a"
dichotomous choice with follow-up" questionnaire. J Environ economics
management (1994) 27(3):218-34. doi: 10.1006/jeem.1994.1035

25. Central Bank of the Islamic Republic of Iran. (2022). Available at: https://
wwwcbi.ir/ExRatcs/ratcsfcn.aspx.

26. Turnbull BW. Nonparametric estimation of a survivorship function with
doubly censored data. ] Am Stat Assoc (1974) 69(345):169-73. doi: 10.1080/
01621459.1974.10480146

27. Zhang Z. Parametric regression model for survival data: Weibull regression
model as an example. Ann Trans Med (2016) 4(24):484. doi: 10.21037/atm.2016.08.45

Frontiers in Oncology

09

10.3389/fonc.2022.1039589

28. Haab TC, McConnell KE. Referendum models and negative willingness to
pay: alternative solutions. J Environ economics management (1997) 32(2):251-70.
doi: 10.1006/jeem.1996.0968

29. Turnbull BW. The empirical distribution function with arbitrarily grouped,
censored and truncated data. ] R Stat Society: Ser B (Methodological) (1976) 38
(3):290-5. doi: 10.1111/§.2517-6161.1976.tb01597.x

30. Nahvijou A, Safari H, Ameri H. Comparing the performance of the EQ-5D-
5L with two versions of the SF-6Dv2 in patients with breast cancer. In: Health
services and outcomes research methodology, vol. 20. (2020). p. 183-94. doi:
10.1007/s10742-019-00204-5

31. Yousefi M, Safari H, Akbari Sari A, Raei B, Ameri H. Assessing the
performance of direct and indirect utility eliciting methods in patients with
colorectal cancer: EQ-5D-5L versus c-TTO. Health Serv Outcomes Res Methodol
(2019) 19(4):259-70. doi: 10.1007/s10742-019-00204-5

32. Yousefi M, Nahvijou A, Sari AA, Ameri H. Mapping QLQ-C30 onto EQ-
5D-5L and SF-6D-V2 in patients with colorectal and breast cancer from a
developing country. Value Health Regional Issues. (2021) 24:57-66. doi: 10.1016/
j.vhri.2020.06.006

33. Bateman 1. Economic valuation with stated preference techniques: a manual.
UK. Edward Elgar (2002), Grof3britannien DoTEdward Elgar Cheltenham.

34. Flores NE. Conceptual framework for nonmarket valuation. In: A primer on
nonmarket valuation. U.S.A.: Springer (2017). p. 27-54.

35. Hanemann WM. Valuing the environment through contingent valuation. J
economic Perspect (1994) 8(4):19-43. doi: 10.1257/jep.8.4.19

36. Boyle K. Contingent valuation in practice. In: Champ P, Boyle K, Brown T,
editors. A primer on non-market valuation. Dordrecht, the Netherlands: Kluwer
Academic Publishers (2003). p. pp111-170.

37. Hanemann M, Loomis J, Kanninen B. Statistical efficiency of double-
bounded dichotomous choice contingent valuation. Am J Agric economics (1991)
73(4):1255-63. doi: 10.2307/1242453

38. Carson RT. Three essays on contingent valuation. U.S.A. Towa State
University (1985). doi: 10.31274/rtd-180813-16865

39. Lindsey J. A study of interval censoring in parametric regression models.
Lifetime Data Anal (1998) 4(4):329-54. doi: 10.1023/A:1009681919084

40. Organization WH. Cost effectiveness and strategic planning (WHO-
CHOICE). Geneva: World Health Organization (2016). Available at: https://
www.who.int/news-room/questions-and-answers/item/who-choice-frequently-
asked-questions

41. Moradi N, Rashidian A, Nosratnejad S, Olyaeemanesh A, Zanganeh M,
Zarei L. The worth of a quality-adjusted life-year in patients with diabetes: An
investigation study using a willingness-to-pay method. PharmacoEconomics-open
(2019) 3(3):311-9. doi: 10.1007/541669-018-0111-2

42. Lankarani KB, Ghahramani S, Moradi N, Shahraki HR, Lotfi F, Honarvar B.
Willingness-to-pay for one quality-adjusted life-year: A population-based study
from Iran. Appl Health economics Health policy (2018) 16(6):837-46. doi: 10.1007/
540258-018-0424-4

43. Moradi N, Rashidian A, Nosratnejad S, Olyaeemanesh A, Zanganeh M, Zarei
L. Willingness to pay for one quality-adjusted life year in Iran. Cost Effectiveness
Resource Allocation (2019) 17(1):1-10. doi: 10.1186/s12962-019-0172-9

44. Lang HC, Chang K, Ying YH. QUALITY OF LIFE, TREATMENTS, AND
PATIENTS'WILLINGNESS TO PAY FOR a COMPLETE REMISSION OF
CERVICAL CANCER IN TAIWAN. Health Economics (2012) 21(10):1217-33.
doi: 10.1002/hec.1786

45. Nimdet K, Ngorsuraches S. Willingness to pay per quality-adjusted life year
for life-saving treatments in Thailand. BMJ Open (2015) 5(10):¢008123. doi:
10.1136/bmjopen-2015-008123

46. Chen Y-T, Ying Y-H, Chang K, Hsieh Y-H. Study of patients” willingness to
pay for a cure of chronic obstructive pulmonary disease in Taiwan. Int ] Environ
Res Public Health (2016) 13(3):273. doi: 10.3390/ijerph13030273

47. Thavorncharoensap M, Teerawattananon Y, Natanant S, Kulpeng W,
Yothasamut J, Werayingyong P. Estimating the willingness to pay for a quality-
adjusted life year in Thailand: Does the context of health gain matter?
ClinicoEconomics outcomes research: CEOR (2013) 5:29. doi: 10.2147/
CEOR.S38062

frontiersin.org


https://doi.org/10.1007/s10198-021-01364-3
https://doi.org/10.1016/j.healthpol.2005.06.011
https://doi.org/10.1007/s10742-019-00204-5
https://doi.org/10.1016/j.socscimed.2016.07.043
https://doi.org/10.1007/s41669-020-00211-0
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5603894/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5603894/
https://doi.org/10.1097/MLR.0b013e31820192cd
http://wwwniceorguk/aboutnice/howwework/devnicetech/technologyappraisalprocessguides/guidetothemethodsoftechnologyappraisaljsp
http://wwwniceorguk/aboutnice/howwework/devnicetech/technologyappraisalprocessguides/guidetothemethodsoftechnologyappraisaljsp
https://wwwniceorguk/Media/Default/About/what-we-do/NICE-guidance/NICE-technology-appraisals/VBA-TA-Methods-Guide-for-Consultationpdf
https://wwwniceorguk/Media/Default/About/what-we-do/NICE-guidance/NICE-technology-appraisals/VBA-TA-Methods-Guide-for-Consultationpdf
https://wwwniceorguk/Media/Default/About/what-we-do/NICE-guidance/NICE-technology-appraisals/VBA-TA-Methods-Guide-for-Consultationpdf
https://doi.org/10.3322/caac.21660
https://doi.org/10.1002/ijc.33574
https://doi.org/10.47176/mjiri.34.121
https://doi.org/10.1007/s40273-016-0404-1
https://doi.org/10.1016/j.jval.2017.04.002
https://doi.org/10.1006/jeem.1994.1035
https://www.cbi.ir/ExRates/rates_en.aspx
https://www.cbi.ir/ExRates/rates_en.aspx
https://doi.org/10.1080/01621459.1974.10480146
https://doi.org/10.1080/01621459.1974.10480146
https://doi.org/10.21037/atm.2016.08.45
https://doi.org/10.1006/jeem.1996.0968
https://doi.org/10.1111/j.2517-6161.1976.tb01597.x
https://doi.org/10.1007/s10742-019-00204-5
https://doi.org/10.1007/s10742-019-00204-5
https://doi.org/10.1016/j.vhri.2020.06.006
https://doi.org/10.1016/j.vhri.2020.06.006
https://doi.org/10.1257/jep.8.4.19
https://doi.org/10.2307/1242453
https://doi.org/10.31274/rtd-180813-16865
https://doi.org/10.1023/A:1009681919084
https://www.who.int/news-room/questions-and-answers/item/who-choice-frequently-asked-questions
https://www.who.int/news-room/questions-and-answers/item/who-choice-frequently-asked-questions
https://www.who.int/news-room/questions-and-answers/item/who-choice-frequently-asked-questions
https://doi.org/10.1007/s41669-018-0111-2
https://doi.org/10.1007/s40258-018-0424-4
https://doi.org/10.1007/s40258-018-0424-4
https://doi.org/10.1186/s12962-019-0172-9
https://doi.org/10.1002/hec.1786
https://doi.org/10.1136/bmjopen-2015-008123
https://doi.org/10.3390/ijerph13030273
https://doi.org/10.2147/CEOR.S38062
https://doi.org/10.2147/CEOR.S38062
https://doi.org/10.3389/fonc.2022.1039589
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	Determination of a cost-effectiveness threshold for cancer interventions in Iran
	Introduction
	Materials and methods
	Study design and data collection
	Study design
	Statistical analysis

	Results
	WTP measures

	Discussion
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Supplementary material
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


