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Abstract

Assisted reproductive technologies (ARTs) are often considered luxury services by policy-

makers and the general population, which are always susceptible of removal from public

funding of health care. The analysis of the economic aspects of this scope seems essential

due to the high prevalence of infertility in Iran and the high costs of infertility treatments. This

study aimed to investigate the value put on IUI and IVF treatments by communities in Iran

and the affordability of services based on community preferences. A cost-benefit analysis

(CBA) was performed based on the WTP approach, and the contingent valuation method

(CVM) was used to estimate WTP for IUI and IVF using a researcher-made survey in two cit-

ies of Kerman and Isfahan, Iran, in 2016–17. The sample size was 604, and the study sam-

ple frame to estimate WTP included two groups of couples who were/were not aware of

their fertility statuses. The costs of one cycle of IUI and IVF were calculated according to the

treatment protocols, tariffs of 2016–17, and medical information records of patients. The

mean direct and indirect medical costs of one cycle of IUI and IVF were equivalent to

19561140 and 60897610 IRR, respectively. Also, the mean WTP for IUI and IVF treatments

were obtained of 15941061 and 28870833 IRR, respectively. The demand for IUI and IVF

treatments was elastic and the community was sensitive to price changes of these treatment

methods. IUI and IVF treatments brought no positive net benefits, and economic variables

had the highest impact on the WTP and community preferences, indicating the significant

role of financial constraints in the community’s valuation for advanced infertility treatments

in Iran.

Introduction

Recently, infertility among couples has become one of the major problems in many countries

[1]. Worldwide prevalence of infertility varies between 8 and 12% among reproductive-aged

couples [2], and it has been estimated that about 70 million couples in the world are suffering
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from infertility [3, 4]. The last statistical estimate of the national program shows a prevalence

of 20% for infertility in Iran [5].

Intrauterine Insemination (IUI) and In Vitro Fertilization (IVF) are types of Assisted

Reproductive Technologies (ART) used to empower infertile couples to experience a successful

pregnancy [6, 7]. IUI is one of the widely applied infertility treatment methods for infertility

with unknown factors and with male problems (some sperm disorders). Also, it can be used

for the infertility problems caused by the condition of the cervical mucus and sexual disability

[8]. IVF is the most popular and advanced ART method, which was performed for the first

time in 1977 and led to the birth of Louise Brown in 1978 [9]. An IVF cycle typically involves

ovarian stimulation, followed by the retrieval of multiple mature oocytes fertilized in the labo-

ratory to create embryos. The likelihood of the success of ART methods depends on different

variables. For example, the chance of having an embryo in one IVF cycle depends on the

patient’s age, the cause of infertility, and the history of infertility treatments (but generally esti-

mated at 20% per cycle) [10].

Despite the successes and advances of ART techniques (such as IVF and IUI) in the treat-

ment of infertility, only 22% of infertile couples have received these services [11]. Although

there are complex reasons for the inconsistency between the prevalence of infertility and the

extent of treatment-seeking, the cost of ARTs is a severe barrier [12–14].

Organizing, presenting, and providing appropriate financial health services for the whole

society are nowadays one of the principal goals of governments around the world [15]. In

many developing countries, inadequate funding of the health sector is a major problem [16].

ARTs are typically assumed as expensive services by policy-makers and the general population,

which are always prone to be removed from public funding of health care. In the short term,

removal of the high costs of infertility treatments and ART services might be beneficial to the

government. However, in the long run, a great wish of couples to have children will come true

by the birth of each individual using these services. In other words, the newborn child will

become an economically active adult in the community and generate income, including tax

revenues for government and society [17]. Therefore, health economists have often paid much

attention to economic outcomes of health, financial costs, and financial medical interventions

—analyzed in terms of different economic evaluations, such as cost-benefit analysis (CBA),

cost-effectiveness analysis (CEA), and cost-utility analysis (CUA).

Economic evaluation measures, such as quality-adjusted life years (QALY), are used to cal-

culate the value of the health interventions’ outcomes that improve the health status of individ-

uals. Given the difference of infertility interventions in the type of outcome (here, generation

of a new life), it would not be possible to use common metrics to calculate the value of their

outcome. An alternative approach to solving this problem is to use a currency unit for the out-

come, which is called monetary units in the form of cost-benefit analysis (CBA). CBA is partic-

ularly beneficial for valuing non-market goods and services that exhibit both health and non-

health outcomes [18]. Since the production of a new life is an excellent example of non-market

goods, the analysis of the outcome values of infertility treatments using monetary units and

cost-benefit analysis seems to be a practical solution. A common method for measuring the

value of non-market goods or outcomes is expressed preferences and the willingness to pay,

which reflects the total utility gained from all health and non-health outcomes [19, 20].

In Iran, it is vital to pay a great deal of attention to the worthy population of infertile couples

due to the high prevalence of infertility, decreasing population growth rate, and population

tendency toward aging on the one hand and the focus of government policies on population

growth on the other hand. In this regard, one of the levers to enhance population growth in

Iran is the spread of infertility treatments to increase the birth rate. However, before imple-

menting such a plan, it is highly required to obtain scientific evidence of the community’s
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preferences for these advanced treatments and specify the exact costs of these treatments from

the first visit to the end of treatment. Thus, this economic-evaluation study is performed for

the first time in Iran, aiming to provide scientific evidences using CBA to promote the neces-

sary awareness of the potential market status of IUI and IVF and assess the value put on these

treatments by the community in Iran and affordability of these services based on the commu-

nity preferences.

Materials and methods

Study design and sampling

The present study is a cross-sectional descriptive-analytical investigation aiming to carry out a

full economic evaluation in the health care system, which has been done using available field

data in two cities of Kerman and Isfahan, Iran, in 2016–17. These two cities were selected

since, according to the latest official statistics on the prevalence of infertility in Iran, Kerman

province has the highest prevalence of infertility, and Isfahan province is among the five

regions with the highest prevalence of infertility. Moreover, there are significant differences

between the two cities in the culture, society, and economic behavior of citizens towards the

demand for goods and services.

The study sample to estimate benefits included two groups. The first group was comprised

of couples who were not aware of their fertility status and had no child until the study (ex-ante

perspective). Data on this sample were collected from individuals of Kerman and Isfahan pre-

marriage counseling centers and couples who referred for pre-marriage education. The second

group included couples who were aware of their fertility status and had no child either (ex-

post perspective). For greater and better access to all sectors of society in terms of socio-econ-

omy, half of the samples were collected from the private specialized centers and the other half

from the educational public hospitals in both cities. In this regard and accordance with the

approach adopted in this study for WTP, the table proposed by Mitchell and Carson was used

for sample size estimation [21]. This table shows the minimum sample required for different

levels of confidence and acceptable error in contingent valuation method (CVM) for measur-

ing WTP. In this study, this table was used to estimate the sample size with a relative error of

1.5 and a confidence coefficient of 0.05, which resulted in a total sample size of 604 individuals.

A total of 638 interviews were conducted to compensate for the loss to follow-up probability,

where 620 couples had the inclusion criteria and entered the study. The sampling method was

systematic and interviews were performed with 4 interval sizes.

Estimation of costs

Total records on IUI and IVF in private and public centers were investigated and the number

of used services in IUI and IVF treatment processes was recorded in each case separately, due

to the limited number of medical records of patients in infertility clinics in 2015–16, to esti-

mate the costs of IUI and IVF and reach higher accuracy of costing. The total numbers of IUI

and IVF records were 197 and 294, respectively. The cost of one IVF cycle from the first visit

to the last stage was calculated using experts’ medical information, treatment protocols, and

medical records of patients in infertility clinics based on tariffs in private and public sectors

from the relative value book of 2016–17.

To accurately calculate costs per capita of one IUI and IVF cycle, at first, information of

treatment costs, medicines, and different medical services (such as laboratory and diagnosis

services, medications, and specialized medical services) from the first visit to the last stage

were evaluated based on protocols and views of gynecologists, and then information was

recorded in a checklist. Medical records of the infertile patients in Afzalipour public clinical
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center and the private specialized infertility clinic of Najmiyeh, Kerman, were used to calculate

mean consumption of medications and medical services in both IUI and IVF cycles. In the

steps of the treatment protocol with patients’ variable use of drugs and services (such as the

number of ultrasonography and injections), medical records of patients were examined and

the average usage was taken into account for the cost evaluation (recorded in a checklist).

After producing the checklists and performing accurate price evaluation for medicines and

medical services using private and public medical centers tariffs, the costs of IUI and IVF were

separately calculated.

The process of costing was as follows. After completing the special checklist, the treatment

protocols were firstly applied, and then all 197 IUI and 294 IVF medical records in 2015–16 in

two infertility treatment centers were evaluated to obtain the average consumption of medications

and services that were variable among different patients (such as the number of ultrasonography

and injections). Mean direct medical costs of one cycle of IUI and IVF were calculated after a

review of all the measures, diagnostic and laboratory services, medications, specialized services

from the first visit to the last stage of treatment based on treatment protocols, the relative value

book, and also the cost inquiry from pharmacies and public/private infertility centers.

Estimation of benefits (WTP)

WTP approach was used for the calculation of benefits, which is the main principal and the

most valuable method for computing monetary benefits of health interventions in CBAs [20,

22]. A researcher-made questionnaire was designed to calculate people WTP for IUI and IVF

cycles. The contingent valuation method (CVM) and the bidding game technique were used to

measure the WTP. CVM is a survey method for valuing goods and services that is also applied

to health interventions, in which participants are asked to specify their maximum WTP for a

service using hypothetical scenarios [23, 24]. For collecting data on WTP, two interviewers

were conducted in each city. As the researchers were very sensitive about the interview meth-

ods and their quality, the items were taught to interviewers in two workshop sessions. For this

purpose, different scenarios were described under certain assumptions that asked for the maxi-

mum WTP of individuals. Also, one question was defined for each scenario about the willing-

ness to accept (WTA) if WTP of the interviewed person was zero, as follows: “now that your

WTP for this service and its success chance is zero, how much money do you wish to receive

to accept the financial risk of disease with the conditions of this scenario?”. It is worth noting

that based on the theory, the amounts of WTA must be subtracted from WTP [25].

The protocol of WTP estimation. A researcher-designed WTP protocol was used to esti-

mate benefits and measure WTP of people in this study. The protocol was designed in three

parts as follows. The first part included the demographic information on infertility and preva-

lence of infertility, as well as other medical and economic information on infertility and the

purpose of the study—which were explained to the interviewees by the interviewer. It should

be noted that, before the interview process begins, informed consent was obtained from the

respondents in written form at this stage.

The second part was related to questions about WTP of IUI and IVF, in which the overall

information of these treatment methods and mean costs were explained to the interviewees.

Also, 4 scenarios of WTP with different chances of treatment success (10, 25, 50 and 99%)

were considered. WTP was estimated by the open-ended bidding game in each scenario. For

example, one of the scenarios is as follows:

Assume that you are infertile and can be treated with IUI/IVF treatment cycles, while the

success rate of treatment is 25%, so how much are you willing to pay for it? Are you willing to

pay X IRR for it?
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If he/she accepted the prices of the initial point, higher prices were suggested; otherwise, the

interviewer suggested lower prices, and these questions continued for 4 price points. Finally,

an open question was asked about the ultimate willingness to pay for this service. Also,

between the 4 proposed price points, some open price suggestions were asked to increase the

accuracy of the WTP results. Also, for each scenario, one question was set on the willingness to

accept (WTA) that was asked if WTP was zero.

Moreover, the third part of the protocol was about the demographic and socio-economic

information of interviewees, which contained 18 questions.

Also, a pilot study was conducted on 30 couples in Kerman to detect and correct the proba-

ble shortcomings and error of the protocol.

The economic parts and procedures were validated by economic evaluation experts. Also,

the clinical aspects of this method were validated by physicians and experts in the field of infer-

tility from Kerman University of Medical Sciences. The Protocol was approved by ethics com-

mittee of Tehran University of Medical Sciences (TUMS) by the code of IR.TUMS.NIHR.

REC.1395.8.

Extraction of demand functions. In this study, the demand functions of IUI and IVF

were extracted from the corresponding individuals’ WTP. According to the theories of eco-

nomics, a demand function reflects the maximum WTP of people to receive a certain amount

of goods and services. Also, the relationship between quantity and price of a product, under

normal conditions, obeys the law of downward sloping demand, i.e., the demand for the prod-

uct or service decreases by increasing the prices [26]. The important assumption in the extrac-

tion of demand function is that when the person has accepted the high-price

recommendations, he has indeed accepted the lower prices as well. In this regard, the demands

for the IUI and IVF treatment methods were calculated at different price levels to extract their

linear demand function, as given by Eq (1).

ln Qi ¼ a � b ln Pi þ ε ð1Þ

Where Q represents the amount of demand (number of people accepting the proposed price

points), P denotes the proposed and accepted prices (WTP), β stands for the slope of the

demand function, α is the intercept of the demand function, and ε is the statistical error.

Moreover, all data on prices and amounts were initially changed to logarithmic form (here, β
is indicative of demand price elasticity) to provide a better and more accurate estimation of

the demand function and calculation of price elasticity of demand.

Economic analysis of WTP/CBA

Ordinary least square (OLS) and weighted least squares (WLS) regression (techniques of

econometrics) were used to estimate the demand function of IUI and IVF. Also, the steps of

these two methods, as well as Breusch Pagan test for heteroskedasticity of variances, were per-

formed by Stata software version 14.

Also, regarding the obtained WTP and costs, the CBA of one cycle of IUI and IVF was cal-

culated. These calculations were used to perform a correct analysis of budget allocation of

scarce resources. For a positive net benefit in a project, the distribution of resources and invest-

ment in the project were prioritized. The process of calculating CBA is usually performed by

two indices, including benefit-cost ratio (BCR) and net present value (NPV) [25]. In this

study, both indices were used (Eqs (2) and (3)).

NPV ¼
Xn

0

BenefitsðtÞ � CostsðtÞ
ð1þ rÞt

� �

ð2Þ
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BCR ¼
PVðbenefitsÞ
PVðcostsÞ

ð3Þ

In Eqs (2) and (3), PV represents the present value and t denotes years. Also, r is indicative

of the discount rate used to change the upcoming year’s costs and benefits to the current rate

and omit the value of currency changes over time. The NPV equation was designed assuming

that some costs and benefits were related to future years, where all prices were converted to the

present currency value.

Results

Descriptive statistics

As already stated, 620 individuals were interviewed using the designed WTP questionnaire. The

sample characteristics are listed in Table 1. As can be seen, the respondents were 29 years old on

average, and 56% of interviewees were female. Also, the average family income of study respon-

dents was about 22,780,000 IRR. About 50% of participants received university educations, 92%

of respondents had basic health insurance, and the employment rate was about 59%.

Analytic results

In this section, the analytic results are explained individually, including cost per cycle of treat-

ment methods, WTP, analysis of CBA and the demand functions for IUI and IVF.

Costs. Based on the cost items presented in Table 2, the cost of one cycle of IUI and IVF

from the first visit to the end stage was calculated. Mean direct medical costs of one cycle of

IUI and IVF were 19561140 and 60897610 IRR, respectively.

Table 1. Sample characteristics.

No. of respondents 620

Mean age in years(Range) 29.7(18–54)

Average Household income (IRR)� 22780000

n %

Gender(Female) 348 56.2

Education Level
■ Elementary and Secondary education 97 15.6

■ High school diploma 213 34.4

■ Associate Degree and Bachelor’s Degree 246 39.7

■ Master’s degree or higher 64 10.3

Insurance status
■ Basic health insurance 573 92.5

■ Supplementary health insurance 210 33.8

■ History of infertility treatments 199 32.1

Employment status
■ Employed 366 59.1

■ Student 23 3.7

■ Housekeeper 214 34.5

■ Unemployed 6 0.9

■ Other (soldier, etc.) 11 1.8

�The currency rate of 1 PPP $ in the study year was equivalent to 8256.8.

https://doi.org/10.1371/journal.pone.0231584.t001
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Benefits (WTP). The mean WTP values for IUI in the scenarios 1 to 4 were 6156182,

10360752, 15746235, and 31501075 IRR, respectively. Mean WTP for IUI treatment was

obtained from mean WTP of all respondents for the four scenarios as 15941061 IRR per cycle

of IUI. Similarly, the mean WTP values for IVF in the four scenarios were 7666129, 17966666,

31810215, and 58040322 IRR, respectively and Mean WTP for IVF treatment was obtained

from mean WTP of all respondents for the four scenarios as 28870833 IRR per cycle of IVF.

Tables 3 and 4 list the amounts of WTP per one cycle of IUI and IVF, respectively.

Economic analysis of WTP/CBA

CBA of IUI and IVF. NPV and BCR of IUI and IVF treatments represented negative net bene-

fits. In other words, from the community perspective, the value of these treatment methods

was less than their costs, indicated by the numerical calculations of the two following equa-

tions. Also, these calculations for the four scenarios were done separately (Tables 3 and 4). The

interesting point in CBA of IVF treatment was attributed to the results of NPV and BCR

Table 2. IUI and IVF cost items and services.

Medical classification and subjects Usage

Diagnostic and laboratory services
■ Visit IVF IUI

■ Intravascular ultrasound IVF IUI

■ Spermogram IVF IUI

■ blood test IVF IUI

■ Pap smear test IVF

■ Antigen test IVF

■ Injection IVF IUI

Specialized medical services
■ Ovarian puncture IVF

■ Sperm washing IVF IUI

■ IUI IUI

■ Transfer IVF

Medicine and Medications
■ Clomiphene citrate IVF IUI

■ HMG IVF IUI

■ HCG 5000 IVF IUI

■ Buserelin (CinnaFact) IVF

■ Projestronum IVF

■ Syringe IVF IUI

https://doi.org/10.1371/journal.pone.0231584.t002

Table 3. The costs and benefits of IUI per cycle in 4 scenarios.

Subject Scenario 1 (10%chance of

success)

Scenario 2 (25% chance of

success)

Scenario 3 (50% chance of

success)

Scenario 4 (99% chance of

success)

Mean

WTP (IRR)� 6,156,182 10,360,752 15,746,235 31,501,075 15,941,061

Cost per cycle of IUI

(IRR)�
19,561,140 19,561,140 19,561,140 19,561,140 19,561,140

NPV(IRR)� -13,404,958 -9,200,388 -3,814,905 11,939,935 -3,620,079

BCR 0.31 0.52 0.80 1.61 0.81

� Data were presented on average and the currency rate of 1 PPP $ in the study year was equivalent to 8256.8.

https://doi.org/10.1371/journal.pone.0231584.t003
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representing negative net benefits, even in scenario 4 with the assumption of treatment success

chance of 99%.

The demand function for IUI and IVF. The results of the breusch pagan test for the IUI

demand function showed heteroscedasticity of variances in the OLS regression (P-

value = 0.0002 | χ2 = 13.95). tThe results of this test for the IVF demand function also was simi-

lar (P-value = 0.0429 | χ2 = 4.10). The WLS method was used according to the economic theo-

ries to resolve the heteroscedasticity of variances, as shown in Tables 5 and 6.

According to the economic theories, as the logarithmic form of data was used to estimate

demand function, β of the proposed price and the slope of demand function reflect the

demand elasticity for both treatment methods. Since β values were -1.48 and -1.32 for IUI and

IVF functions, respectively, it shows that demand for these treatments was elastic in this study.

In other words, as the price of one cycle of IUI and IVF treatments increased by one percent,

the amounts of their demands were reduced by 1.48% and 1.32%, respectively.

Concerning the cross-sectional nature of the data, the amount of R2 showed good fitness of

the selected model for both functions (IUI: R2 = 0.86, IVF: R2 = 0.71). Also, F statistics showed

the significance of the total regression. The Demand function Curve for one cycle of IUI and

IVF treatment was extracted as shown in Figs 1 and 2.

Discussion

Analytic results showed that costs of one cycle of IUI and IVF treatments were 19,561,140 and

60897610 IRR with WTP of 15,941,061 and 29535410 IRR, respectively, which indicated that

WTP was significantly less than the real costs of one cycle of IUI and IVF and showed lack of

positive net benefits as it came from NPV and BCR results. The results of the study conducted

by Spiegel et al. (2013) are contrary to the results of the present research. In their study, mean

WTP of the patients for one cycle of IVF was $5482, and the WTP of the general public was

$4398. Both WTP amounts were higher than the mean cost of one cycle of IVF in Israel

($3257) [27]. Results of the study performed by Settumba et al. (2018) in Australia that was

Table 4. The costs and benefits of IVF per cycle in 4 scenarios.

Subject Scenario 1 (10%chance of

success)

Scenario 2 (25% chance of

success)

Scenario 3 (50% chance of

success)

Scenario 4 (99% chance of

success)

Mean

WTP (IRR)� 7,666,129 17,966,666 31,810,210 58,040,320 28,870,833

Cost per cycle of IVF

(IRR)�
60,897,610 60,897,610 60,897,610 60,897,610 60,897,610

NPV(IRR)� -53,231,481 -42,930,944 -29,087,400 -2,857,290 -32,026,777

BCR 0.12 0.29 0.52 0.95 0.47

�Data were presented on avergae and the currency rate of 1 PPP $ in the study year was equivalent to 8256.8.

https://doi.org/10.1371/journal.pone.0231584.t004

Table 5. Demand function for IUI treatment using WLS model.

The Explanatory variables β SE P-value
Intercept 26.17 1.39 0.000

Proposed Price -1.48 0.09 0.000

Goodness of fit indexes

R2 � 0.86 -

F� 234.86 0.000

� Data Evaluated by WLS Regression and Independent t-test, and p<0.05 shows the significance.

https://doi.org/10.1371/journal.pone.0231584.t005
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based on ex-post perspective showed that the mean WTP for one IVF cycle ranged from $6135

to $13,561, whereas mean WTP for one year of IVF treatment varied from $17,080 to $31,006

[28].

The results of WTP of IUI and IVF based on each scenario indicated that WTP of couples

was sensitive to chances of treatment success. In other words, a higher success chance of treat-

ment increased the WTP of the community. Also, the study conducted by Neumann and Joha-

nessonn (1994) in the United States on WTP for IVF validates the results of the present study

[29].

Despite low WTP for IUI and IVF and lack of positive net benefits in the present study, as

well as regarding to the demographic structure of Iran, there is still a relative pessimism

among the general public about these advanced techniques. Nevertheless, these therapies have

been used for many years in Iran. Also, lower levels of community WTP might be attributed to

the time-consuming treatments and their difficult process and relatively indifinite success rate.

Although the advanced infertility treatments have existed for several years in Iran, the general

population has not had sufficient knowledge and correct views about them, which entails

more awareness in this regard. Secondly, the low level of WTP can be due to low levels of pop-

ulation income on the one hand and a relatively high cost of the treatments on the other hand.

Spiegel et al. (2013) concluded that one unit increase in monthly income has a positive effect

Table 6. Demand function for IVF treatment using WLS model.

The Explanatory variables β SE P-value
Intercept 24.64 2.38 0.000

Proposed Price -1.32 0.16 0.000

Goodness of fit indexes

R2 � 0.71 -

F� 68.19 0.000

� Data Evaluated by WLS Regression and Independent t-test, and p<0.05 shows the significance.

https://doi.org/10.1371/journal.pone.0231584.t006

Fig 1. IUI demand curve.

https://doi.org/10.1371/journal.pone.0231584.g001
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in the amount of WTP for IVF [27]. Also results of Neumann and Johanessonn (1994) study

showed that expected income had a significant positive effect on mean WTP for IVF in general

public [29].

Moreover, based on the results of the present study, the elasticity of demand for IUI and

IVF treatments was high, i.e., the community was sensitive to price changes of IUI and IVF.

These results also indicated that the cost of infertility treatments was the most important factor

in community demand. Hence, financial support seems to be the most effective factor in stim-

ulating the community’s demand for these therapies. Also, in order of priority, other parame-

ters include promoting public awareness about these advanced therapies and changing

traditional attitudes.

Furthermore, the viewpoint on economic issues of infertility, either long-term or short-

term, is a crucial element. Analysis and conclusions based on each of these perspectives will

change the policies and their implementations. For the short-term economy viewpoints, finan-

cial support, subsidy, and investment in costly ARTs for the treatment of infertility had no pos-

itive net benefits. However, from the long-term economic viewpoint, children born through

this methods would be an economically active person in future, especially in Iran’s current sit-

uation which is threatened by the risk of reducing workforce and population aging in the

future. Accordingly, if the long-term vision and other social goals associated with having a

child of infertile couples are considered, financial covering these treatments by the government

can be very beneficial for the country. Discussion about financing these treatments and their

stability are important issues as well. For hasty and sensational policies, perhaps the results

contrary to our goals will be witnessed in the future. In the present study, the mean amount of

WTP for IUI and IVF was estimated, and accurate costing was conducted, so the evidence of

the study can be very useful and practical in this regard.

The strengths of this study, compared with similar studies in the world, can be the accurate

costing based on the treatment protocols from the first visit to the final stage of IUI and IVF in

Iran. The present study is one of the first economic studies in the field of infertility treatments

in Iran. Also, it is one of the first economic evaluation studies that measured WTA along with

WTP in this field. This study was carried out using the most complete CVM and attempted to

Fig 2. IVF demand curve.

https://doi.org/10.1371/journal.pone.0231584.g002
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eliminate the structural bias of this method as far as possible. The use of different initial points

and open questions were among the points suggested for a more accurate estimation of the

WTP. The sample frame of the study for the selection of people who were not aware of their

fertility statue was a limitation since couples that refer for the Pre-marriage counseling centers

cannot fully explain the characteristics of the general public and non-patients.

Conclusions

Study results showed that the real costs of two advanced infertility services was more than

their benefits from the social perspective of Iranians, and the most important factors in this

regard were economic variables include low average expected income and relatively high costs

of these ART services. Accordingly, in line with population growth policies in Iran, govern-

ment support of infertile couples seems to have a significant impact on encouraging couples to

use infertility services. Future studies using alternative scientific approaches as well as other

ART services and broader geography consideration could provide more comprehensive and

accurate evidence.
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