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Abstract

Despite the recent increase in economic evaluations of health care programs in low and

middle income countries, there is still a surprising gap in evidence on the appropriate dis-

count rate and the discounting of health outcomes such as quality adjusted life years

(QALYs). Our study aimed to calculate the implied time preference rate for health outcomes

in Iran and its key determinants. Data were gathered from one family member from each of

the 650 households randomly selected in Tehran. The respondents’ private and social pref-

erences for health outcomes were calculated using the time trade-off (TTO) technique

based on the discounted utility model. We investigated the main assumptions of the dis-

counted utility model through equality of mean comparison, and the association between

private time preference and key socio-economic determinants using multilevel regression

analysis. The mean and median implied rates were 5.8% and 4.9% for private time prefer-

ence and 25.6% and 20% for social time preference respectively. Our study confirmed that

magnitude, framing and time effects have a significant impact on implied discount rates,

which means that the conventional discounted utility model’s main assumptions are vio-

lated in the Iranian general population. Other models of discounting which apply lower rates

for far health outcomes might provide a more sensible solution to discounting health inter-

ventions with long-term impacts.

Introduction

The choice of discount rate as well as the practice of discounting health outcomes influences

the decision-making process when informed by an economic evaluation [1, 2]. Despite the rel-

ative abundance of published studies about discount rate estimation and discounting practice

in high income countries (HICs), [3] there is a significant paucity of literature in this regard in

low and middle income countries (LMICs), particularly with respect to health outcomes.
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However, growing attention has been paid to social preferences and investment cases. For

example studies have found that people in India are in general more likely than Americans to

be classified as spiteful and less likely to be classified as altruistic, cooperative and socially effi-

cient than US residents [4–6]. The choice of appropriate discount rates for LMICs is particu-

larly challenging due to greater market imperfections, varying inter-generational weighting

and values, political instability and cultural factors [7, 8].

A recent systematic review [9] found only two [7, 10] population-based time preference

studies undertaken in LMICs investigating general public preferences about health outcomes.

This gap in evidence on appropriate discount rates and discounting practice for health related

outcomes is surprising given the recent increase in economic evaluations of health care pro-

grams or health technology assessments (HTA) in LMICs [11–13].

Poulos et al. [10] estimated the social discount rate for health outcomes among samples of

general population in Ethiopia, Bulgaria, Ukraine, Mozambique, Uganda and Indonesia. They

elicited respondents’ time preferences about two lifesaving programs adopted from Cropper’s

experiment which examined people social time preferences [14]. This study found that the

median social discount rate varied widely between the countries, ranging from 15% in Mozam-

bique to 20.1% in Ukraine. The researchers highlighted that, individuals in all the six countries

were much more present-oriented (more heavily discounting the future) compared to their

counterparts in HICs. They also concluded that the constant exponential discount function

could not truly reflect respondents’ time preferences for saving lives. Although the multivariate

regression analysis provided strong support for hypotheses regarding the effect of alternative

health programs, they failed to find the expected income effect.

Despite the benefits of social time preference in discounting social health investments,

this type of preference cannot mirror individuals’ preferences about their personal health,

which is most applicable in discounting health outcomes [2]. Therefore, focusing on private

time preferences, which address individuals’ preferences about their own health, appears to be

more appropriate in discounting health outcomes and studying health affecting behaviors

[15–18].

Robberstad et al compared estimated private and social discount rates in the general popu-

lation of Tanzania using the stated preference approach. The implied mean and median dis-

count rates for both private and social perspectives were very similar, estimated as 0.07 and

0.058 respectively [7].

The potential for generalizing population-based time preference findings from one country

to another is limited. Robberstad et al [7] emphasized that their study’s results could not be

transferred to other contexts, even to other African countries. Researchers have recommended

that further investigation is needed to obtain more knowledge about private and social time

preferences for own and others’ health in other countries.

This study is the first to estimate appropriate discount rates of health outcome for use in

health care decision making in Iran. As the second largest economy in the Middle East and

North Africa (MENA) region, spending 7% of its GDP on healthcare, Iran is an attractive mar-

ket for foreign medical device and pharmaceutical products. Since the establishment of the

Office of HTA in the Iranian Ministry of Health in 2007, requests for economic evaluation

projects in general and technology appraisals in particular have been growing rapidly [19].

However, there is little consensus about discounting practice and the size of discount rate. We

aimed to answer three questions: 1) what are the implied private and social time preference

rates for health outcomes in the Iranian general population 2) how do implied time preference

rates vary across different scenarios and socio-economic characteristics of the population, and

3) which discounting practice is appropriate for Iran?

Private and social time preference for health outcomes
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Materials and methods

We conducted a cross sectional structured interview survey during 2014–2015 with a random

sample of general population in the capital city of Tehran (the most populous city of Iran, with

a population of 8.8 million), using a stratified multistage cluster sampling design. We classified

21 municipal districts of the city into five social classes reported as: high, upper-middle, mid-

dle, lower-middle and low. Each of these classes represented a sampling stratum covering sev-

eral districts with similar socio-economic characteristics. In the first stage, one district was

selected from each stratum (five in total) through a simple random selection. In the second

stage, the identity code and postal address of all the dwellings in each selected district were

acquired from the Statistical Center of Iran, and 130 households were systematically drawn

from each district. Finally, one family member aged over 18 who was able to respond to the

questions from each of the 650 households, was selected as study participant. In order to

increase sample representativeness, age and gender of the respondents were adjusted accord-

ing to their distribution in the target population.

Data on individuals’ preferences were collected using a two-part structured questionnaire

administered by face to face interview with the participants (see the supplementary informa-

tion). The first part gathered data on respondents’ time preferences about private (own) health

issues while the second part of the gathered data related to their preferences about societal

health issues (as outlined below). To elicit time preferences, we applied the stated preferences

approach, widely applied for valuing health outcomes, especially in the absence of actual mar-

kets. Interviewers explained pre specified inter-temporal choice scenarios to the respondents

and asked them to choose the one they preferred.

Five professional interviewers received two training sessions on interview techniques and

also conducted 10 practice interviews with a convenience sample of respondents and a pilot

was conducted to assess issues with the administration of the survey. Verbal informed consent

was obtained from the respondents before the interview. A 10% telephone check and quality

control of the completed questionnaires was carried out. The study was approved by the Ethics

Committee of Tehran University of Medical Sciences (reference 9201102–22344).

Private time preference rates

In the first part of questionnaire, two familiar as well as non-fatal health state scenarios includ-

ing “influenza like disease” and “disabling injury of car accident” were used as hypothetical

health states. Then, the participants were asked to imagine being affected by a disease resulting

in a state like those mentioned above. Thus, similar to Cairns [2], we adopted an 11221 EQ5D

health state scenario (the influenza like disease) presenting no problems in walking about, no

problems with self-care, some problems with performing usual activities, moderate pain or dis-

comfort and not anxious or depressed. In order to test the magnitude effect, we also asked the

respondents two questions with a relatively severe health state scenario that was a “disabling

injury of car accident”. That health state represented having slight problems in all dimensions

(i.e. a 22222 EQ5D health state).

For each scenario, two choice items were presented, A: X days of ill health in a point of time

in the near future (t) and B: Y(Y>X) days of exactly the same ill health at some time in the far

future (t+β). Then, they were asked which of A and B they preferred, and how long would Y

have to be for them to be indifferent between the two choice items. Each respondent’s indiffer-

ence point was determined based on the time trade-off approach. Finally, the mean, median

and range as well as the 10th and 90th percentiles of the implied discount rates were calculated

for each question through the discounting factor formula: PV ¼ SVð 1

1þrÞ
t
, where PV is the

Private and social time preference for health outcomes
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number of days living in given health status at present time, SV is the respondent’s stated value

for a proposed health state in the future, t is the time horizon (delay) and r is the discount rate.

Immediate time was not used as the starting point to avoid the immediacy effect. In our exper-

iment, the starting points were set as either 2 or 3 years after the time of the survey. Setting the

start point in the future may result in lower discount rates relative to immediate points in

time. In order to facilitate the comparison between inter-temporal values, the choice items

were presented in a separate show card [2].

Table 1 shows the questions asked for eliciting private preference rates for health outcomes.

A relatively wide range of time delays (2–13 years) was included in the choices [2]. Each

respondent was presented with eight questions. The first six questions included the same

health state, three with the starting point of two years and the rest with the starting point of

three years after the survey time. For each starting point, three different delays of a short-term

(2–5 years), a medium-term (6–9 years) and a long-term (10–13 years) were presented to

respondents. Four versions of the questionnaire (V1, V2, V3 and V4) were therefore developed

to distribute 12 different delays across six questions (Table 1). Different time delays and start-

ing points facilitated the investigation of the time effect and testing of the stationarity assump-

tion. The assumption of decreasing timing implies that individuals give lower discount rates

for far-future events. The stationarity assumption implies that individuals’ time preference

rates (r) are constant over time [3, 20, 21] and is accepted when the implied rates are identical

for scenarios with the same health state and time delays but different starting points. The

respondents were asked two additional questions with the same starting point and time delay

as for the first two questions in each version of the questionnaire, but with the more severe

health state (22222 versus 11221). Since the first part of the questionnaire included only loss

scenarios, we could not test the framing effect for private preferences.

Social time preference rates

In the second part of the questionnaire, six questions were designed to elicit social time prefer-

ence rates; three presented a gain scenario (saving lives through a health program such as a

government sponsored local immunization program or a local water sanitation program) and

the rest presented a loss scenario (postponement of death due to an airplane crash). Thus,

gain/loss scenarios only occurred in the social time preference questions. Such questions yield

the chance of testing framing effect which we could not perform for private preferences. As

Table 1. Design of the study questions for eliciting private time preference rates.

Question (health State) Starting point Delay

V1 V2 V3 V4

Q1(11221) 2 2 3 4 5
Q2(11221) 2 7 9 6 8
Q3(11221) 2 10 11 12 13
Q4(11221) 3 3 5 2 2
Q5(11221) 3 6 7 8 9
Q6(11221) 3 10 11 12 13
Q7(22222) 2 2 3 4 5
Q8(22222) 2 7 9 6 8

22222: some problems in walking about, some problems with self-care, some problems with performing usual

activities, moderate pain or discomfort and moderate anxious or depressed.

https://doi.org/10.1371/journal.pone.0211545.t001
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shown in Table 2, a wide range of time delays and a magnitude of gain/loss event were pre-

sented across the four versions of the study questionnaire [15, 22, 23].

In order to test the main assumptions of the discounted utility model in social preferences,

the mean comparison of the elicited time preference rates was carried out among different

questions. Depending on the normality test result, an appropriate equality of mean compari-

son test was used to compare the elicited social discount rates. For example, the magnitude

effect was tested through comparing the mean implied rates for questions 1 with 3, and ques-

tion 2 with 4. The time effect was tested through comparing the implied rates for question 1

(gain with 2–5 years delay) with 5 (gain with 10–13 years delay) and 2 (loss with 2–5 years

delay) with 6 (loss with 10–13 years delay).

Econometric model for private discount rates

A multilevel random intercept model was estimated to study the hierarchical effect of the vari-

ables of interest related to the scenarios and respondents on the elicited private discount rates

for health outcomes. The model can be understood as a two-level model with scenarios as the

first level and respondents as the second level. There were eight observations per respondent at

the first level. The private discount rate was the dependent variable, which was regressed on

the independent variables of interest including: time delay (which ranged from 2 to 13 years)

and three indicator variables. The first one captured whether the starting point was 3 years, the

second measured whether the health state was 22222 of the EQ5D health states and the third

indicator variable captured the four versions of the questionnaire. At the second level, the

respondents’ characteristics included: age (<25,>25<65, >65), gender, marital status (single,

married, and widow), education level (whether they were educated beyond secondary school),

employment status, smoking status, social class, home ownership, and experience of chronic

disease. Finally, the interaction terms between the variables were included in the model.

The analysis was conducted in Stata 11 (Stata Corp. 2009. Stata Statistical Software: Release

11. College Station, TX: Stata Corp LP.) And MLwiN 2.33 (Bristol University, Bristol).

Results

There was an overall 93% response rate, which varied by question; a total of 606 completed

questionnaires were analyzed. The age and gender distribution in the study samples was simi-

lar to that of the whole population, according to the last census of the Iranian households in

2011. Characteristics of the sample are summarized in Table 3.

Private and social time preference rates

The implied time preference rates derived according to each question of the private and social

scenarios are summarized in Table 4. The time preference rates ranged from 55% to 117% for

Table 2. Design of the study questions for eliciting social time preference rates.

Question (scenario) Starting point Delay

V1 V2 V3 V4

Q1(1000 lives saved) 2 1 2 3 4

Q2(10 lives lost) 2 1 2 3 4

Q3(10000 lives saved) 2 1 2 3 4

Q4(100 lives lost) 2 1 2 3 4

Q5(1000 lives saved) 2 6 7 8 9

Q6(10 lives lost) 2 6 7 8 9

https://doi.org/10.1371/journal.pone.0211545.t002
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private health outcomes and 0% to 116% for social health outcomes. There were wide varia-

tions in the time preference rates in terms of the scenario type, start point (SP), proposed delay

(Del), magnitude of events, and respondents’ characteristics. Since the negative time prefer-

ence rates have been justified in previous studies [1–3, 24, 25], we included negative and zero

preferences in calculating the mean rate.

Magnitude and time effect of social time preference

The mean comparison test supported the existence of a magnitude effect, meaning that

respondents discounted social health outcomes of greater magnitude with lower discount

rates. Our analysis also demonstrated decreasing timing aversion, meaning that the respon-

dents had lower implied discount rates for distant health outcomes (Table 5).

Table 3. Characteristics of the study sample (N = 606).

Variable N (%)

Age (year)

18–24 112 (18.5)

25–34 167 (27.6)

35–44 118 (19.5)

45–54 93 (15.3)

55–64 70 (11.6)

+65 46 (7.6)

Gender

Male 304 (50.2)

Female 302 (49.8)

Marital Status

Single 161 (27)

Married 411 (68)

Widow 34 (5)

Working Status

Full time 91(15)

Part time 142 (23)

Unemployed 12 (2)

Retired 70 (12)

Housewife 178 (29)

Other 111 (19)

Education attainment

Illiterate 18 (3)

Up to high School 303 (50)

Undergraduate 210 (35)

Postgraduate 75 (12)

Social class

High (fifth quintile) 121 (20)

Upper-middle (fourth quintile) 121 (20)

Middle (third quintile) 123 (20.5)

Lower-middle (second quintile) 121 (19.8)

Low (first quintile) 120 (19.7)

https://doi.org/10.1371/journal.pone.0211545.t003
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Factors affecting private time preference rate

Potential determinants of the private time preference rates were investigated through multi-

level analysis. Variables entered in the model at first level included the scenario type, delay

(ranging from 2 to 13 years), version of questionnaire (the four versions), and starting point (2

or 3 years). Variables entered in the model at second level were personal characteristics includ-

ing age, gender, marital status, education level, residential status, etc. The regression analysis

of the private time preference rates is presented in Table 6; all the estimated results are based

on the assumption of linear utility.

There was a significant negative association between the time delay and time preference

rates and thus the respondents discounted distant events with lower rates (decreasing timing

aversion) [26]. Similarly, the negative association between the scenario type and implied rates

confirmed the existence of a magnitude effect, where people applied lower discount rates for

more severe health outcomes. There was no significant difference between the imputed time

preference rates using different versions of the questionnaire, implying that applying a wide

range of time delays in the four versions of the questionnaire did not bias the results. The esti-

mated rate for two starting points was the same and also the estimated coefficient for the start-

ing point of 3 years was not significant, indicating that the assumption of stationarity is

Table 4. The implied private and social time preference rates.

Question Detail N Mean Median Min Max Percentile

Private Time Preferences (rate) 10 90

Q1 (Scenario: 11221, Starting Point: 2, Delay: 2–5 year) 606 9.4 7.7 -52.7 108 0 26

Q2 (Scenario: 11221, Starting Point: 2, Delay: 6–9 year) 605 4.5 4.5 -23.5 34.8 -0.7 10.7

Q3 (Scenario: 11221, Starting Point: 2, Delay: 10–13 year) 604 3.1 3.4 -17.5 20.1 -0.9 7.7

Q4 (Scenario: 11221, Starting Point: 3, Delay: 2–5 year) 603 11 8.6 -55.3 61.2 0 31.1

Q5 (Scenario: 11221, Starting Point: 3, Delay: 6–9 year) 603 4.2 4 -23.3 25.1 -0.9 10.2

Q6 (Scenario: 11221, Starting Point: 3, Delay: 10–13 year) 603 2.8 3.5 -19 25 -1.7 7

Q7 (Scenario: 22222, Starting Point: 2, Delay: 2–5 year) 603 8 4.9 -43.8 58.1 -2.1 24.5

Q8 (Scenario: 22222, Starting Point: 2, Delay: 6–9 year) 603 3.5 3.3 -31.9 117.5 -0.9 16.2

Social Time Preferences (rate)

Q1 (Scenario: gain, Delay: 2–5 years, magnitude: 1000) 600 46.6 37.5 0 210 5.1 100

Q2 (Scenario: loss, Delay: 2–5 years, magnitude: 10) 598 18.3 12.5 0 115.4 0 60

Q3 (Scenario: gain, Delay: 2–5 years, magnitude: 10000) 598 35.3 22.5 0 200 4.9 90

Q4 (Scenario: loss, Delay: 2–5 years, magnitude: 100) 606 16.1 11 0 115.6 0.3 51

Q5 (Scenario: gain, Delay: 10–13 years, magnitude: 1000) 596 26.7 28.5 0 72.9 7.9 41.4

Q6 (Scenario: loss, Delay: 10–13 years, magnitude: 10) 595 10.7 9.6 0 59.2 3.8 17.5

https://doi.org/10.1371/journal.pone.0211545.t004

Table 5. The magnitude and time effect in the social time preference rates.

Assumption Mean Comparison test Test Result

Magnitude Effect The mean discount rate for question 1 The mean discount rate for question 3 t = 44.2

P <0.001

The mean discount rate for question 2 The mean discount rate for question 4 t = 5.9

P <0.001

Time effect The mean discount rate for question 1 The mean discount rate for question 5 t = 34.7

P <0.001

The mean discount rate for question 2 The mean discount rate for question 6 t = 25.4

P <0.001

https://doi.org/10.1371/journal.pone.0211545.t005
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accepted. In other words, the respondents’ preferences did not vary when the starting point

was delayed by a year.

With regard to the demographic characteristics of respondents, both the married and wid-

owed respondents tended to discount future health outcomes more heavily than those who

were single. Homeowners were more far-sighted than tenants; home ownership is a proxy for

economic status, which directly increases access to healthcare in Iran. Respondents’ experience

of a long-term illness appeared to have a significant influence on implied rates, resulting in

lower rates for all of the scenarios. We found no significant relationship between time prefer-

ence rates and respondents’ age, gender, employment status, smoking, education level, and

social class.

Table 6. The factors affecting the private time preference rate.

Variable Coefficient P-Value

Delay -0.96 001

Scenario of “disabling injury of car accident” -1.87 001

Start point as 3 years from survey time 0.16 0.49

Version of questionnaire

V1 1.35 0.157

V2 0.33 0.729

V3 0.91 0.389

V4 - -

Over 65 years old -0.29 0.899

Under 25 years old 3.25 0.051

Female -0.76 0.433

Marital status:

Single
Married 5.67 0.005

Widow 5.87 0.008

Housewife -2.12 0.193

Living in female headed household -1.97 0.249

Diploma -0.09 0.915

University degree (undergraduate or postgraduate) -0.70 0.417

Smoker -1.55 0.0743

Living in a home owner household -1.43 0.022

Experiencing acute diseases -0.45 0.728

Experiencing chronic diseases -14.37 0.0286

In first quintile of social class� Experiencing acute diseases -2.71 0.0883

In first quintile of social class -0.84 0.581

In third quintile of social class -1.00 0.532

In fourth quintile of social class -1.37 0.364

In fifth quintile of social class � Experiencing chronic diseases 20.80 0.003

In fourth quintile of social class � Experiencing chronic diseases 13.700 0.07

Married � Under 25 years old 0.280 0.908

Married � Over 65 years old -3.56 0.057

In third quintile of social class � Employed -3.40 0.06

In second quintile of social class � Employed -2.60 0.122

In fifth quintile of social class � Employed -2.90 0.101

συ (Standard deviation between respondents) 38(2.6)

σε (Standard deviation between questionnaire versions) 46 (1.0)

https://doi.org/10.1371/journal.pone.0211545.t006
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Discussion

This population-based study is the first in Iran to estimate time preference rates for private

and social health outcomes. All private rates pertain to loss scenarios but social rates pertain to

both loss and gain scenarios. We used a stated preference approach, the mean time preference

rates for all the questions were calculated by using common discount function. In order to test

the main assumptions of the discounted utility model, we used the mean comparison test for

different magnitudes and time delays. The key influential factors affecting private time prefer-

ences were examined using a multilevel regression analysis, in which two ill health states

(losses), wide range of delay (2–13 years), and two start points were adopted to facilitate the

experiment.

The literature shows great heterogeneity among empirical studies in terms of context, study

scenario, time span and magnitude of proposed outcomes, which has caused high degree of

variation in estimated time preference rates [1, 2, 7, 10, 15, 26–28]. In this study, the mean

implied time preference rate for private health outcomes was estimated as 5.8% while the rate

estimated by previous studies which were mostly conducted in high income countries ranged

from 1% to 46%. Similarly, the mean implied rate for social health outcome was 25.6% which

lays among the rates estimated in previous empirical studies [9]. It means that the estimated

rates for both private and social health outcomes are reasonably in line with previous empirical

studies.

We showed that from a total 4873 implied time preference rates, 1133 (23%) were zero or

negative. This implies that a significant proportion of society gives no value to postponing

health problems and proves the existence of negative time preferences in the Iranian popula-

tion. This supports Cairn’s [2], Lowenstein’s [3], Ganiat’s [29] and West’s [15] conclusions

about this type of preference that is revealed when individuals perceive future events to be

more uncertain and dreadful. More careful analysis is needed to better understand why some

people prefer to sacrifice their good health now in return for poor health in the future or to

assess whether this is a reflection of poor understanding of the questions or the exercise as a

whole.

The significant difference between mean social discount rates with regard to different mag-

nitudes and time delays show a magnitude effect and decreasing timing aversion. These both

suggest violation of the discounted utility model’s main assumptions examined in previous

work [2, 3, 21].

The regression analysis showed that Iranians’ discounting behaviour varied significantly

across different time delays (time effect) and severity of health state (magnitude effect). This

strongly violates the assumption of constant timing aversion and instead supports the decreas-

ing timing aversion, meaning that individuals’ timing behaviour can be explained better by

hyperbolic discounting models than by the conventional discounted utility model. This find-

ing is in agreement with the majority of previous research [7, 14, 22, 28–32], which also show

‘delay speed-up asymmetry’ for explaining the effect of time delay on time preference rates

[22].

The regression analysis confirmed the correlation between private time preference rate and

some factors previously shown in the literature [1, 2, 7] but contradicted others [14, 33, 34].

Given the high degree of heterogeneity in the respondents’ time preference rates and their

understanding of the questions, this is perhaps not surprising. Therefore, more experiments

with larger sample sizes and a wider variety of delays, scenarios and questions might yield

more information about the real range of individual time preferences [1].

Despite the abundance of theoretical and empirical work on discounting practice, the

appropriateness of using a stated preference approach as a basis for adjusting future costs and
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benefits remains debatable. According to the literature from both HICs and LMICs, the esti-

mated rates from individuals’ time preferences might not provide solid evidence, on which to

firmly base the practice of discounting future health outcomes. Therefore, in HICs, despite the

existence of empirical studies reporting high discount rates, the practice is generally to use a

lower rate of around 3–5% for both health and monetary outcomes. Bobinac et al. [35] and

West et al. [15] also concluded that more caution is necessary when applying estimated dis-

count rates. Severens et al. stated that individuals’ preferences are hard to apply generally for

discounting future health benefits because they are very situation specific [36].

In order to derive an evidence-based consensus on appropriate discounting practice,

another suggested approach is to estimate social time preference rates through the revealed

preference approach which mirrors society’s decisions in the real world rather than being

based on individuals’ preferences about hypothetical conditions. According to this perspective,

discounting practice should be based on the opportunity costs of financing health care [37,

38]. This is because the health care costs of a project could have been invested elsewhere in the

economy or used to reduce public borrowing at a real rate of return, which would provide

more health care resources in the future and generate greater health benefits. If health care

costs are discounted to reflect the opportunity cost of financing health care, their health effects

must be discounted at the same rate.

We used a comprehensive questionnaire with wide range of delays and multiple scenarios

which yielded the chance of testing several hypotheses. However, the study faces some limita-

tions. One of the limitations of our study is that it took place during a period of significant

uncertainty around the presidential election result, economic instability and rising healthcare

costs. These might have biased the results towards higher implied rates. It is possible that there

was a question order effect (questions to elicit private rates before those eliciting social rates).

In future, this could be randomly ordered and any order effect could be formally tested. The

other limitation should be mentioned is that private time preference questions and the social

time preference questions involve different scenarios which limit their comparability. The

questionnaire we developed to collect data for the study subjects included about more than 26

questions. We believed that asking further questions may be frustrating for both interviewer

and respondents.

Due to several Iranian contextual factors, mainly presidential election, economic instability

and rapid rising costs, the estimated time preference rates in our survey should not be directly

used as a discount rate for health outcomes. However, the results of hypothesis testing which

favored decreasing timing aversion can enhance researchers’ understanding about individuals’

time preferences and inform the practice of discounting in economic evaluations and health

technology assessments. Given the lack of scientific evidence, we suggest that application of

the recommended discount rate by organizations such as World Bank, World Health Organi-

zation (WHO), and National Institute for Care Excellence (NICE) [39, 40] can be adopted by

researchers in Iran and similar settings as a temporary measure.

Conclusion

Our study confirmed that the main assumptions of the conventional discounted utility model

were violated. Other models of discounting, which apply lower rates for far health outcomes,

might provide a more sensible solution to discounting health interventions with long-term

impacts. The Health Technology Assessment, Standardization and Tariffs Office at the Iranian

Ministry of Health needs to officially announce its policies about appropriate discount rate

and discounting practice, as many studies conducted in the Iranian context need discounting

as one of the main parts of their analyses.
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