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Abstract

:

Historically, the introduction of a new media in mass market caused a strong conflict starting from the nineteenth century popular literature, comics, rock music and film. Interestingly, these conflicts have shown similar and repeated patterns, which is now called media panic and moral regulation, and games are following this pattern. In 2019, Gaming disorder (GD) was decided to be included in the International Classification of Diseases (ICD-11), and similar conflicts on games arenow expected. However, the social cost and damage have not been fully addressed until now. Thus, this study focuses on the estimation of the social cost induced by GD for policy design and decisions in the public healthcare of South Korea. Using the contingent valuation method, a popular valuation method in econometrics for non-market goods, this study has tried to estimate the social cost induced by the introduction of GD into the public healthcare practice. Focusing on a false positive problem in the diagnosis, this study estimates that the willingness to pay for GD diagnosis for children is about KRW 152 K (USD 135). Considering the difference between the prevalence of GD (1.9%) and GD suspicion rate of children in the respondents (12.54%), the excessive medical diagnosis cost due to the false positive problem is estimated to KRW 101 billion (USD 89.6 M), which is about four times more than the annual medical cost for Attention Deficit Hyperactivity Disorder (ADHD) treatment in South Korea. Thus, strong scientific proof and a cautious policy approach on GD are needed before the inclusion of GD in the public health practice.
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1. Introduction


The introduction of new media has brought a new value in the society, but it also has caused conflict and resistance from society [1]. The lively delivery power of film has brought about serious concerns that children and adolescents could be exposed to the violence or sexual stimuli of the film, which can cause a destruction of ethics in society [2]. The unlimited imagination in comics has been regarded as a serious risk factor for children who cannot tell the difference between reality and fantasy [3,4,5]. Interestingly, there is consistency in the reaction to these new media, and the result of the reaction is similar. The history repeatedly shows that the concern about new media has created regulations without enough scientific evidence and have caused a conflict between new media and society [1,3].



Further scientific studies on these regulations have found that most of the concerns about new media were actually non-existent or minimal and, in most cases, these negative effects were offset by the positive effects [6]. However, fears about the new media have been repeatedly shown, and this phenomenon, media panic or moral regulation, has been putting a heavy burden on creative industries and society. It has threatened the sustainability of the creative industry and innovation [7].



One of the representative cases of media panic is gaming disorder (GD). As the gaming industry has grown rapidly, concerns about the negative effects on games to children have emerged [8]. Based on the theoretical model of traditional media and aggression, scholars tried to prove the relationship between gameplay and the aggression of adolescents [9]. Fears that games can cause a serious problem in children’s health, relationships with families, and achievements in school have been also widespread in recent years [10,11]. However, the scientific evidence of these concerns is not quite clear. There are more than several hundred of studies on the negative effects of games, but in most cases, there are some faults on the sampling in the experiment or the scientific soundness of the analytical process to expand their experimental findings as a proof of the negative effect of games on humanbeing [12,13]. Recent longitudinal studies also proved that the exposure to violent games can change the psychological status of subjects in the short-term or experimental settings, but there is no negative effect of violent games in the long-term [14,15].



However, growing concerns about games is now pushing society to recognize the excessive game usage as a new kind of psychiatric disease. In 2019, gaming disorder (GD), a pattern of persistent and recurrent gaming behavior, was formalized as a disease in a new category for psychiatry in the 11th revision of the International Classification of Diseases (ICD-11). Based on this inclusion, the Korean government officials declared that GD will be included in the Korean Standard Classification of Disease in 2025, when it is revised. Due to the fierce opposition both from the gaming industry and from scientists from various fields, the announcement was officially retracted, but the discussion is still progressing [16].



There are still numerous debates on whether it is appropriate to recognize GD as a psychiatric disease [17,18,19,20]. Even scholars who strongly support the inclusion of GD in ICD-11 agree that there could be a serious false positive problem in the diagnosis of GD, which can cause overmedication [21]. Although there is a consensus on the false positive problem in GD, the estimation of its social cost is not yet fully investigated. To make proper policy decisions on this public issue, the estimation of the social cost due to the policy is essential, but it is often neglected in the public healthcare issue due to the difficulty of the estimation. Considering the conflict of the inclusion of GD and the relative importance of GD as an issue in the public healthcare of South Korea, this study focuses on the estimation of the social cost induced by GD in the future for the basis of the policy design.



Using the contingent valuation method (CVM) from environmental economics, this study has tried to measure the willingness to pay (WTP) for GD diagnosis tests under the hypothetical scenario, and estimated the social cost induced by the false positive problem in GD as a form of excessive medical cost. Based on the survey of 1012 respondents in South Korea, we have found that about 12.5% of respondents suspect that one of their family members has GD, and this is far more than the prevalence of GD from the previous studies (1.94%) [22]. Through the hypothetical scenario analysis, we have estimated that the average WTP for GD diagnosis test is approximately KRW 152 K (USD 135), and the excessive medical cost due to GD diagnosis for children and adolescent is KRW 101 billion (USD 89.6 million), which is four times more than the annual direct medical cost of ADHD in South Korea. The next section briefly reviews the background and relevant literature on this issue. The subsequent sections describe CVM, estimation method and data. Estimation of WTP and social cost is discussed in the result section. Implications and limitation of the study are suggested in the discussion section.




2. Background and Literature Review


2.1. Concerns on Games and Media Panic


Following the fast growth of the game industry through new technologies, concerns about games have also increased, especially among children and adolescents, and concerns about gaming are now creating some level of conflict in society and academia [6,7]. One of the prominent cases in this conflict is the study on the relationship between games and aggression. Based on the general aggression model (GAM), lots of studies were conducted to prove the relationship between games and violence [13]. Originally, GAM was developed to analyze the relationship between aggressive attitude and video media such as TV and film [23]. The theory assumes that external stimuli such as violent video content can change the psychological state of a person, and this change can be expressed as a behavior [9]. This theory explains that the exposure to violent games can cause aggressive behavior in society [24,25]. Using this theoretical background, more than hundreds of experimental studies in psychology and psychiatry have reported the positive relationship between violent games and aggressive behavior [26]. Based on these findings, several countries are putting regulations on games to minimize the risk for children and adolescents [11].



However, further studies and meta-analyses on this issue have found contradictory results, and they have also expressed a serious concern about the validity of the previous studies [13]. Serious faults in the sampling, experiment design, or analytical process in the previous studies have been reported through meta-analyses [12,13]. Although some studies have shown the meaningful positive relationship between games and aggression in the short-term experiments [26], recent longitudinal studies under the acute scientific process have found that there is no long-term relationship between games and aggression [14,15]. In addition, there was no scientific proof that the experimental finding of the relationship between the games and aggressive behavior can cause an actual crime or violence in society. Rather, the opposite result has been reported through empirical studies [27,28,29,30]. Thus, there is still a controversy about the relationship between games and aggression.



Experimental studies also insisted that games have negative effects on the health, quality of life, anxiety disorders, and depression for children and adolescents [8,10], and based on these findings, several countries, mainly Asian countries, have introduced the restrictions on game usage for children and adolescents [11]. The policy evaluation result of the game usage restriction in South Korea shows that the restrictions have decreased the game usage of problematic gamers and have increased the sleeping time for children [31]. However, the average increase of sleeping time was 1.5 minutes per day, and this difference has faded four years after the introduction of the restriction [32]. Thus, the relationship between games and sleep disorders or general health cannot be concluded in the scientific perspective.



Scholars in sociology have pointed out that the dispute on games has similar patterns to previous disputes on other new media in history. Starting from popular literature in the nineteenth century, rock music, comics, TV, and film have experienced similar disputes about the negative effects of new media on children [2,4,5,6,7,33,34], and these disputes have surprisingly similar patterns [1,3]: (1) new media emerges based on a new technology or new application and becomes popular; (2) content, which describes criminal, violent, or sexual activities, is found in the new media; (3) the new media is identified as a danger to children who cannot tell the difference between reality and fantasy, and scholars support this identification based on scientific tools; (4) government regulation or legal restriction is placed on the media.



This pattern is known as media panic or moral regulation by sociologists [3], and it can be defined as a practice for some social agents to problematize the conduct, value, and culture of others based on morals and to seek the imposing regulation on them [35,36]. In this perspective, sociologists in new media have been criticizing the dispute on the negative effect of games [3,6], and they have been insisting that both the positive effect and negative effect of new media should be considered as a whole [7].




2.2. Gaming Disorder


Despite the controversy on the dispute of games, scholars in psychiatry have developed the idea of GD. In 2013, American Psychiatric Association added the internet gaming disorder (IGD) as a disease in the Diagnostic and Statistical Manual 5 (DSM-5) under the conditions for further study [37,38]. World Health Organization (WHO) also started the discussion on GD starting from 2014 and decided to register the GD as a disease in the International Classification of Disease 11 (ICD-11) in 2019 [39]. Following the decision of WHO, the listing of GD as a formal disease in South Korea is expected in 2025 when the regular revision of the Korean Classification of Disease (KCD) occurs, but the government has announced that the decision is not fully made due to the fierce opposition both from the industry and scientists [16].



Scholars who are supporting GD insist that the formalizing of GD as a disease will help the development, accessibility, and reimbursement of the treatment for it despite that the candidate of GD is limited to few people [18,19,20,40]. On the contrary, scholars who are opposing it argue that it is too early for the listing GD as a formal disease when there is no acceptable diagnostic standard for it. Although there are some diagnostic standards, most of them are based on gambling or substance abuse, and these diagnostic results are infamous for their inaccuracy [17,41,42,43].



However, both the supporters and objectors have agreed that there is a high probability of a false positive problem in the diagnostics of GD, and they are expressing concern about it [17,21,44,45]. Considering the increased accessibility and popularity of child and adolescent mental health services in Korea, the concern on the false positive problem should be measured precisely. Thus, a high level of social cost due to the false positive problem is expected when GD is introduced in the practice without enough consideration [21], but there is no study on the measurement of social cost due to GD until now.




2.3. Contingent Valuation Model


The contingent valuation method (CVM) is a valuation method for non-market goods using a stated preference choice. It was first suggested by Ciriacy-Wantrup based on the idea that the value of non-market goods can be inferred through a direct investigation of the WTP of individual economic entities [46]. CVM establishes a hypothetical scenario in which an individual should decide on a phenomenon that has not yet occurred, and this can allow CVM to directly estimate the quantitative value or cost by conducting a questionnaire on the degree of WTP for these changes. In addition, CVM has a powerful advantage in that it can derive non-use value through the survey and hypothetical scenario. [47,48].



The validity of CVM became a critical issue when it was used to estimate the non-use value from the pollution of the 1989 Exxon Valdez oil spill in Alaska. The government and academia have organized US National Oceanographic and Atmospheric Administration (NOAA) panel with Nobel-prize-winning experts to carefully examine CVM. After the verification and modification by NOAA, CVM has been established as a strong and valid economic evaluation methodology [48,49]. CVM has been primarily used in the environment area, but in recent years, it has been used in various fields such as energy [50,51,52], tourism ([53,54,55], and cultural industries [56,57].



CVM was also applied in the medical and healthcare fields to estimate WTP for medical service in the areas of medical technology [58], health policy [59,60], public health service [61,62], cancer prevention [63], insurance [64], and vaccines [65]. However, CVM has not yet been applied for cost estimation related to false positive problems. Even in psychiatry, where the seriousness of the false positive problem and its damage has been widely recognized [44,45], the social cost induced by the false positive problem has not been analyzed in quantitative manner except for some anecdotal analysis [44,45]. Thus, this study focuses on the estimation of social cost due to the inclusion of GD in the public healthcare system through the quantitative perspective and suggests CVM as one of the measurement methods for the social cost in the public healthcare policy.





3. Materials and Method


3.1. Analysis Method: DBDC Model


To estimate the WTP for the targeted non-market goods, CVM usually uses closed-ended questionnaires which ask respondents a dichotomous choice (DC) for the given mount or bid [49]. The DC format is highly recommended by NOAA for its convenience, low starting point bias, and reliability compared to open-ended questionnaires [66]. In this study, we use a double-bounded dichotomous choice (DBDC) method in the questionnaire. As shown in Figure 1, DBDC is usually structured in three steps. At the first step, DBDC asks the respondents WTP for the initial bid. If the respondent answers “Yes”, DBDC doubles the initial bid, and asks WTP for the higher bid. If the respondent answers “No”, DBDC halves the initial bid and asks WTP for the lower bid. If the respondent answers “No” to the lower bid, we ask whether the respondent has the intention to pay more than zero. If the respondent has no intention to pay, we treat the WTP of the respondent as a zero. Because DBDC uses multiple questions for WTP, it can derive more information from the respondents, and it is known to be more efficient than the single-bounded dichotomous choice model [67,68,69].



In the DBDC form, WTP can be described as a linear function, as shown in Equation (1):


  W T  P i   (   z i  ,    u i   )  =  z i ′  β +  u i   



(1)







In the Equation (1), zi is a vector of explanatory variables,  β  is a vector of parameters, and ui is an error term which follows    u i  ~   N  (  o ,  σ 2   )   . For    d i  y n    , the respondent answers “yes” for the first bid    t 1    and answers “no” for the second bid    t 2   , the probability of the case can be described such as in (2) where WTP follows the linear form (1), and   Φ  ( x )    is the standard cumulative normal:


      Pr  (  y , n  )  = Pr  (     t 1  ≤ W T P <  t 2   )        = Pr  (     t 1  ≤  z i ′  β +  u i  <  t 2   )              = Pr  (       t 1  −  z i ′  β  σ  ≤    u i   σ  <    t 2  −  z i ′  β  σ   )                                = Φ  (    z ′  i   β σ  −    t 1   σ   )  − Φ  (    z ′  i   β σ  −    t 2   σ   )       



(2)







Based on the probability for each case, we can construct a likelihood function (3), and we can obtain     β   and  σ  for WTP through the maximum likelihood estimation:


       ∑  i = 1  N    [   d i  y n   l n  (  Φ  (    z ′  i   β σ  −    t 1   σ   )  − Φ  (    z ′  i   β σ  −    t 2   σ   )   )                                                         +  d i  y y   l n  (  Φ  (    z ′  i   β σ  −    t 2   σ   )   )                                                                                                                    +  d i  n y   l n  (  Φ  (    z ′  i   β σ  −    t 2   σ   )  − Φ  (    z ′  i   β σ  −    t 1   σ   )   )                                                                           +  d i  n n   l n  (  1 − Φ  (    z ′  i   β σ  −    t 2   σ   )   )   ]      



(3)







In Equation (3),    d i  y n    ,    d i  y y    ,    d i  n y    , and    d i  n n     are indicator variables which have a value of 1 for (yes, no), (yes, yes), (no, yes), and (no, no) respectively, and a value of 0 for other cases.




3.2. Questionnaire Design and Procedure


The questionnaire for the study consisted of three sections. The first section provided the basic information of GD and asked the perception on GD and games in general. The second section was designed to ask the WTP for GD diagnosis test based on the hypothetical scenario. The final section asked for the demographic information of respondents such as gender, age, income, and education level.



For the survey, we developed the following hypothetical scenario. In the scenario, we provided the target of GD as one of the family members, not the respondent oneself to minimize the bias because there is a tendency to reserve or avoid the treatment for psychiatric diseases in South Korea.



This is a hypothetical scenario. Currently, one of your family members, your spouse or children, is strongly suspected as gaming disorder due to the excessive game usage, and you are highly concerned about his or her physical and mental health because of it. To solve the issue, a doctor suggests the treatment for gaming disorder. However, before the treatment, diagnosis tests should be performed to check the necessity for the treatment. After the diagnosis, your family member can get the treatment and public insurance can be applied to the cost of the treatment.



After the explanation of the scenario, the survey suggested the diagnosis test price, and asked whether the respondent can accept the price. The diagnosis price in the questionnaires was developed based on ADHD, which has a similar diagnosis procedure in the clinic practice. At first, we collected the actual ADHD and GD diagnosis price in the major psychiatric hospitals in South Korea. Experts in psychiatry have reviewed the validity of the diagnosis prices that we collected. Finally, we decided on six types of price suggestions, which is in the range of 10%~90% from the price assessment. This suggested price is listed in Table 1. The six types of initial bid were randomly distributed to the respondents.



To investigate factors affecting WTP, the questionnaire included several questions related to GD and games in general. For GD issues, we asked the respondents about their attitude and prior knowledge about GD. For games in general, we asked the respondents their interest using enjoyment and flow construct. Seven items for the interest on games were obtained from Teng [70,71]. Although we tried to use the different constructs of enjoyment and flow, the factor analysis showed that respondents did not separate the two concepts. Thus, we used all the seven items as the respondent’s interest for games. The average game playtime per day was also asked and used in the analysis.




3.3. Participants


The social cost, which can be created by the false positive problem from the inclusion of GD in the national disease categories, is not bounded in specific areas. In addition, the decision to pay for the diagnosis is limited to adults. Thus, we used stratified sampling to draw the social cost from the national perspective and targeted adults over 20. To reflect the national characteristics of the South Korean population, we used the stratified sampling process on the online panel of an online marketing research company in South Korea. Using the geographical information of age groups, gender, and occupation, we divided the online panel into several groups, and set the quota for each group to depict the national characteristics of South Korea. After that, we have randomly recruited the participants from each group for the analysis. The survey was conducted from December 1 2019 to December 20 2019. After excluding the incomplete answers, a total of 1021 questionnaires were collected from the participants.





4. Results


4.1. Demographic Profile of the Participants


Respondents’ demographic characteristics are summarized in Table 2. In total, 50.15% of the respondents are male, and 49.85% are female. Moreover, 64.05% of the respondents were married, and most respondents’ monthly income was in the range of KRW 3 million~4 million (about USD 2600 ~ USD 3500), followed by KRW 4 million ~ 5 million (about USD 3500 ~ USD 4400). Considering the mediam monthly income level of 2018 in South Korea was KRW 4.11 million, the income distribution of the sample showed that the sample reflects the national characteristics well, as planned. Most respondents had a university degree (495; 48.48%), followed by a high school diploma (216; 21.16%), and graduate school (168; 16.45%).




4.2. WTP Estimation Results


Table 3 describes the response distribution of the bid. At the lowest bid, KRW 100,000 (USD 44) for the diagnosis, 53.8% of respondents in the same bid answered “yes” in the first step. The acceptance ratio shows a decreasing pattern as the initial bid increases, as expected. At the highest bid, KRW 300,000 (USD 265), 27.64% of respondents answered “Yes” in the first step. Moreover, 442 respondents rejected both the initial bid and the second bid. Among them, 153 respondents said that they had no intention to pay for the diagnosis. Thus, we excluded these responses from the analysis and treated their WTP as 0.



We use two models to estimate WTP for GD diagnosis. The first model, model 1, only includes the basic bid information, and demographic and other explanatory variables are not included. Model 2 includes all the explanatory variables and induces the marginal effect on WTP through the analysis. The maximum likelihood estimation is calculated using STATA 15 and DOUBLELEB module by Lopez [72].



Model 1 result in Table 4 shows that the estimated WTP for GD diagnosis is about KRW 179 K (USD 159). This result is not considered the zero bid respondents. Using a conservative perspective, we treated all the respondents who refused to answer as zero bidders followed by Haab & McConnell [48]. Under a conservative approach on the zero bidders, the WTP for GD diagnosis is reduced to KRW 152 (USD 135).



Through model 2, we have investigated which factors affect WTP for GD diagnosis. Before the analysis, we checked the reliability and validity test for attitude and interest, the construct with multiple items. We asked four items for attitude and excluded one item due to the reliability. The Cronbach’s alpha for attitude based on three items is 0.6314, and this exceeds the reliability standard. The C.R. (0.7849 > 0.7) and AVE (0.5574 > 0.5) of attitude also exceeded the reliability and validity standard. Similar to attitude, the Cronbach’s alpha (0.9386), C.R. (0.9290), and AVE (0.6880) of interest also exceeded the reliability and validity standard.



The estimation result of Model 2 is shown in Table 4. For the demographic variables, age and income level are statistically significant, but gender, education level, and status of marriage are not significant at a 5% level. In addition, the attitude on GD, agreement level of GD introduction, and interest in games are not significant. A suspicion that the respondent’s child has GD is statistically significant, but the respondent with this suspicion tends to pay less. This result seems to be based on the strategic bias for respondents not to show their true WTP for their profit [48]. To sustain the conservative perspective on the evaluation, we did not correct this bias, but there is a possibility that the true WTP for GD diagnosis is greater than our estimation.




4.3. Evaluation of Social Cost


There can be various social costs induced by the formal inclusion of GD in the disease categories, but this study only focuses on the excessive medical cost due to GD diagnosis. To review the false positive problem, we first checked the difference between the estimated prevalence of GD and the GD suspicion rate of children by their parents. The prevalence of GD range from 0.7% to 15.9% based on the previous studies [73], and 1.96% is estimated as the global prevalence of GD through the meta-analysis in [22]. This is less than the prevalence of ADHD (5.9% ~ 8.5%) in South Korea [74,75]. From the survey, 17.9% of respondents answered that one of their family members is under suspicion of having GD, and 12.54% of respondents suspect that their children have GD. Thus, the difference between the GD suspicion rate of children (12.54%) and the prevalence of GD (1.96%) is the possible target for the excessive medical cost due to the false positive diagnosis.



Most concerns about GD have focused on children and adolescents in previous studies [11,19]. Thus, our study assumes that the false positive problem will mainly occur to parents with children from 5 to 19 years old. Due to the radical changes in the population of South Korea, we use the estimated population from 5 to 19 years old in 2025 when GD is planned to be introduced in South Korea. The estimation of the population from 5 to 19 years old is conducted by the South Korean government [76], and the estimated population of the target range in 2025 is about 6,274,864.



The excessive medical cost due to GD is estimated based on the logic below:



WTP (152,493 KRW/person) × population (6274 K) × false positive rate (10.54%).



The estimation of the excessive medical cost due to false positive diagnosis is about KRW 101 billion (USD 89.6 million). Considering that the annual direct medical costs due to ADHD is about USD 25.5 million in 2012 [77], this is a quite large number just for the false positive medical diagnosis.





5. Discussions and Conclusions


This study has tried to investigate the social effect of the media panic and moral regulation due to GD, which is controversial both in the media industry and in psychiatry. A CVM using a hypothetical scenario has estimated that the excessive medical cost due to the false positive problem in GD will cost more than KRW 101 billion (USD 89.6 million) just for the diagnosis, and this is four times more than the annual medical cost for ADHD treatment in South Korea.



Although the WHO decided to include GD in the ICD-11, there is still controversy on the diagnosis among psychiatrists. For example, the DSM-5 by the American Psychiatric Association categorized internet gaming disorder in a proposed category for further study, which means that the diagnostic standard is still under research and needs more empirical findings and studies for the diagnosis and treatment [21]. On the contrary, GD in the ICD-11 is more focused on “behavioral addiction” than “dependence”, and the WHO has tried to suggest a clear diagnostic standard and symptomology for GD. However, there is still an ongoing debate about the necessity of including GD in ICD, and a consensus of diagnostic criteria has not yet been reached. Our results show that the social cost of the false positive problem regarding GD can be larger than the actual cost when GD is introduced in the public health practice without solid scientific proof and consensus. Thus, policymakers should be cautious on the introduction of GD into clinical practice.



As mentioned already, the introduction of GD follows a typical media panic and moral regulation process. First, some scholars separate the negative effects from games and identify them as a serious risk for children using scientific methods and regulations that follow under the moral standards of specific opinion groups. Considering the controversy of GD in psychiatry and various academic fields, the formal introduction of GD in the public health service can be a serious risk in the sustainable growth of the creative industry. For more than 200 years, popular literatures, comics, music, films, and TV have suffered heavily from media panic and moral regulations. The victims of the media panic were not limited to the creative industries. Many communities outside the norm in that era also had suffered a lot along the process. However, these sufferings and damages were not quantitatively measured until now. Using the contingent valuation method, this study has partially measured the social cost induced by the media panic about games and found that the media panic creates a substantial but unnecessary cost on society. Not only from the public health perspective, but GD should be approached also from the media policy and public welfare perspective.



In the theoretical perspective of the public health policy, this study has tried to suggest a measurement method of social cost through CVM. Starting from the environment economics, CVM is now widely used in the policy-making process to measure the effectiveness of the policy and the possible negative or positive outcome of the policy options [47,48,58]. However, policy analysis in a quantitative manner is not frequently used in the public healthcare policies of psychiatry. Based on the previous studies on the measurement of social cost in psychiatry [74,77], this study has suggested the DBDC model of CVM as a measurement tool for social cost due to the policy changes based on the theories in economics.




6. Limitation of the Study


Although we tried to follow the basic principles of CVM suggested by Arrows et al. (1993) [49], there are still some limitations in this study. First, we tried to measure the social cost induced by GD, but we only have measured the excessive medical cost due to the false positive diagnosis. Indirect cost, social insurance cost, and medical cost due to the wrong diagnosis is not considered in this study. From the public policy perspective, all the social costs induced by the policy changes should be considered. Because the inclusion of GD in the public healthcare category is controversial, this study has taken a conservative perspective in the measurement design.



Secondly, this study did not fully adjust the bias in the estimation process. Due to the data acquisition process using surveys, the CVM is exposed to various biases by nature. In the estimation, we found a possible strategic bias, but we did not adjust it to sustain the conservative perspective. Future studies should be designed to control the strategic bias, which can be easily found in the measurement of the willingness to pay for the specific policy. Thirdly, this study assumed that medical cost follows the market price. However, the price for the treatment and diagnosis have not been decided by the market. It has been determined by the governmental regulation, although it is influenced by various stakeholders. Thus, the social cost in this study should be considered as an estimation, not a direct measurement. Lastly, this study was performed based on the medical environment of South Korea. Considering the unique characteristics of the South Korean medical system such as low personal expenses and public insurance, there are some limitations in the generalization of our findings.
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Figure 1. Structure of questionnaire. 
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Table 1. Types of the initial bid in the questionnaire.
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	Bid (GD Diagnosis Test Price: KRW)
	Number of Surveys





	100,000
	171



	140,000
	170



	180,000
	170



	220,000
	170



	260,000
	170



	300,000
	170



	Total
	1021
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Table 2. Demographic characteristics of respondents (n = 1021).






Table 2. Demographic characteristics of respondents (n = 1021).





	

	

	
Number of Respondent (%)






	
Gender

	
Male

	
512 (50.15%)




	
Female

	
509 (49.85%)




	
Age

	
20s

	
200 (19.59%)




	
30s

	
207 (20.27%)




	
40s

	
248 (24.29%)




	
50s

	
258 (25.27%)




	
Over 60

	
108 (10.58%)




	
Marriage

	
Yes

	
654 (64.05%)




	
No

	
367 (35.95%)




	
Education

	
Less than high school

	
216 (21.16%)




	
Attending/Graduated College

	
142 (13.91%)




	
Attending/Graduated University

	
495 (48.48%)




	
Attending/Graduated Graduate school

	
168 (16.45%)




	
Monthly income

	
Less than 2 M (KRW)

	
121 (11.85%)




	
2 M ~less than 3 M (KRW)

	
180 (17.63%)




	
3 M ~ less than 4 M (KRW)

	
205 (20.08%)




	
4 M ~ less than 5 M (KRW)

	
183 (17.92%)




	
5 M ~ less than 6 M (KRW)

	
142 (13.91%)




	
More than 6 M (KRW)

	
190 (18.61%)
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Table 3. Detailed WTP responses by bid amount.
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Bid Amount (KRW)

	
Number of Samples

	
Respond




	
Initial

	
Higher

	
Lower

	

	
Yes-Yes

	
Yes-No

	
No-Yes

	
No-No






	
100,000

	
200,000

	
50,000

	
171

	
49

	
43

	
38

	
41




	
140,000

	
280,000

	
70,000

	
170

	
32

	
29

	
44

	
65




	
180,000

	
360,000

	
90,000

	
170

	
37

	
28

	
32

	
73




	
220,000

	
440,000

	
110,000

	
170

	
21

	
28

	
41

	
80




	
260,000

	
520,000

	
130,000

	
170

	
27

	
23

	
33

	
87




	
300,000

	
600,000

	
150,000

	
170

	
20

	
27

	
27

	
96




	
Total

	
1021

	
186

	
178

	
215

	
442











[image: Table] 





Table 4. WTP estimation results.
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Model 1

	
Model 2




	

	
Coefficient

	
p-Value

	
Coefficient

	
p-Value






	
Constant

	
179.40

	
***

	
0.000

	
−21.57

	

	
0.805




	
Age

	
-

	

	

	
3.98

	
***

	
0.000




	
Gender (Male)

	
-

	

	

	
1.11

	

	
0.952




	
Education

	
-

	

	

	
5.27

	

	
0.577




	
Income

	
-

	

	

	
17.90

	
**

	
0.002




	
Marriage

	
-

	

	

	
−0.01

	

	
1.000




	
Prior knowledge

	
-

	

	

	
−21.04

	

	
0.162




	
Attitude

	
-

	

	

	
−4.39

	

	
0.657




	
Agree

	
-

	

	

	
10.73

	

	
0.054




	
Suspicion of GD

	
-

	

	

	
−71.42

	
***

	
0.007




	
Interest on game

	
-

	

	

	
−5.33

	

	
0.470




	
Log likelihood

	
−1244.08

	
−1212.59








**: p < 0.01, *** p < 0.001.
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