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Abstract
Purpose Since South Korea’s 5-year policy of increasing National Health Insurance (NHI) coverage began in 2017, related
pharmaceutical expenditures have increased by 41%. Thus, there is a critical need to examine society’s willingness to pay (WTP)
for increased premiums to include new anticancer drugs in NHI coverage.
Methods Participants aged 20–65 were invited to a web-based online survey. The acceptable effectiveness threshold for a new
anticancer drug to be included in NHI coverage and the WTP for an anticancer drug with modest effectiveness were determined
by open-ended questions.
Results A total of 1817 respondents completed the survey. Participants with a family history of cancer or a higher perceived risk
of getting cancer had significantly higher WTPs (RR [relative risk] = 1.17 and 1.21, both P = 0.012). Participants who agreed on
adding coverage for new anticancer drugs with a life gain of 3 months had a higher WTP (RR = 1.70, P < 0.0001). These
associations were greater among the employed and low-income groups. The adjusted mean of acceptable effectiveness for a new
anticancer drug was 21.5 months (interquartile range [IQR] = 19.3 to 24.0, median = 21.9). The WTP for a new anticancer drug
with a life gain of 3 months was $5.2 (IQR = 4.0 to 6.0, median = 4.6).
Conclusion The unrealistic expectations in Korean society for new anticancer agents may provoke challenging issues of fairness
and equity. Although Korean society is willing to accept premium increases, our data suggest that such increases would benefit
only a small proportion of advanced cancer patients.
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Introduction

In South Korea, during the past 30 years, the National Health
Insurance (NHI) program and its cancer policies, including
those related to medical accessibility and costs, have protected
beneficiaries from financial toxicity, the economic distress,
including bankruptcy, which may result from the rapidly in-
creasing cost burdens of cancer treatments. After the strength-
ening of NHI benefits in December 2009, most cancer patients
who are NHI beneficiaries in Korea pay only 5% of the total
medical expenses incurred by their cancer. In addition, med-
ical aid includes approximately 3% of low-income or disabled
individuals who do not pay an insurance premium for NHI
and are provided medical services for cancer treatment with-
out making copayments. The NHI and medical aid cover most
medical services related to cancer in Korea, except for services
that are uninsured due to their low cost-effectiveness or un-
certain clinical benefits. Nevertheless, the rapid introduction
of newly developed anticancer drugs has become a great
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challenge for the sustainability of the NHI, even though such
drugs could improve the outcomes of cancer patients [1].
Although the NHI has introduced several measures, including
cost-effective analyses as part of the process for approving
newly developed anticancer drugs, the sky-rocketing costs
still threaten the NHI’s sustainability. In August 2017, the
South Korean government announced the beginning of a 5-
year policy to strengthen NHI coverage, and increasing access
to newly developed anticancer drugs is one of the major fo-
cuses of the policy [2, 3]. After the program, anticancer phar-
maceutical expenditures in the NHI budget increased by 41%,
from 0.9 billion United States dollars (USD) in 2016 to 1.3
billion USD in 2018 [4]. This rapid expansion of insurance
coverage has inevitably increased the budgetary burden on the
NHI, and to meet the expenses of the NHI, insurance contri-
bution rates were increased by more than the average annual
growth rate. The contribution rate will increase to 7.16% in
2022 according to the government plan [5].

Given that most newly developed anticancer drugs in re-
cent decades generate modest survival benefits of a few
months of life gain, there is a risk that drugs that are not
cost-effective may be introduced rapidly [6]. Indeed, the ratio
of NHI expenditures to income (%) increased from 93.3 in
2016 to 103.6% (fiscal deficit) in 2018 [7]. Thus, considering
the financial sustainability of the NHI, there is a need to rec-
oncile the financial sustainability of the NHI and the increas-
ing demand for coverage. To provide balanced evidence for
such policy making, the current study investigates the willing-
ness to pay (WTP) an additional insurance premium if new
anticancer drugs were approved for NHI coverage and the
acceptable level of drug effectiveness for including that new
drug in NHI coverage.

Methods

Study population

The data used in this study were collected via an online survey
and were used to investigate the WTP an additional NHI pre-
mium to cover a newly developed anticancer drug. The study
population included people with jobs in the age range 20–65
years, and we sampled the study population (7.5 people per
100,000) via stratified random sampling, controlling for sex,
age, and region. This study was approved by the Institutional
Review Board, National Cancer Center of Korea, and written
consent was waived for all study participants (NCC2020-
0156).

Measurement

The current study has two main outcome variables. The first
main outcome is the acceptable effectiveness threshold, which

was defined based on an open-ended question about the min-
imum effectiveness level needed for a drug to be newly reg-
istered in the NHI. The participants were asked, “How much
should a new, highly expensive drug be proven to extend life
in order for it to be supported and reimbursed by the National
Health Insurance?” The second outcome was the WTP for the
introduction of a new anticancer drug with a life gain of 3
months into the NHI reimbursement system, which would
impose a substantial burden on the system. The participants
were asked, “Howmuch extra are you willing to pay for a new
drug to be reimbursed by the NHI, given that it can extend the
life of 200,000 cancer patients for another three months?”
Throughout the study, KRW were converted into USD ($1 =
1200 KRW). The collected independent variables were as
follows: general characteristics (sex, age, education level, area
of residence, number of family members, and marital status),
socioeconomic status (job, individual/household income, NHI
or medical aid, and private insurance coverage), and risk of
cancer (individual/family history of cancer and perceived risk
of getting cancer). Age was categorized into groups of 10 to
15 years: 20–29, 30–39, 40–49, and 50–65. Area of residence
was classified into capital areas (Seoul and Gyeong-Gi), met-
ropolitan areas, and others. Education level consisted of mid-
dle school, high school, and above college, and job status was
defined as employed or self-employed to take individuals’
social status into account. Household income was measured
by the following survey question: “What is your average
household income (including that of members who live with
you)?” In this question, household income was defined on a
monthly basis and adjusted by the number of household mem-
bers. If the respondent answered that people had private insur-
ance in response to the question on insurance availability,
private insurance was defined as “present,”which could mean
the respondent is sensitive to the economic burden of cancer
management. The perceived risk of getting cancer was defined
by whether the respondent thought he or she would get cancer
in the next 10 years: “How likely do you think it is that you
will get cancer in the next 10 years?” Details of the question-
naire for new anticancer drugs are described in the
Supplementary information.

Statistical analysis

The characteristics of the study population were described
using the frequencies and percentages of each categorical var-
iable. To compare the means and standard deviations (SD) of
acceptable effectiveness and WTP according to each categor-
ical variable, analysis of variance (ANOVA) was performed
on the outcome variables. We defined outliers as those obser-
vations in the top and bottom 1% of the continuous variables,
such as household income, acceptable effectiveness, and
WTP. To consider the distribution of the outcome variables,
we performed linear regression analysis with a gamma
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distribution and log link to explore the possible associations of
acceptable effectiveness and WTP with the independent vari-
ables and interpreted the multiplicative changes as relative risk
(RR) after exponentially transforming the coefficient. The
means and distribution of the outcome variables were provid-
ed after controlling for the independent variables based on
regression analysis. All statistical analyses were performed
by using SAS version 9.4 (Cary, NC, USA). P values < 0.05
were considered significant.

Results

Responses from a total of 1817 respondents (70% response
rate) were used in this study after excluding outliers in terms
of the continuous variables (n = 66). Table 1 shows the study
population, and the outcome variables were described accord-
ing to each independent variable. The mean acceptable effec-
tiveness threshold for covering a new anticancer drug was
21.5 months (interquartile range [IQR] = 21.9 to 24.0, median
= 19.2), and the meanWTP for an increased premium to cover
an anticancer drug with a life gain of 3 months was $5.2 (IQR
= 3.9 to 6.0, median = 4.7), which is approximately 6% of the
current average monthly NHI premium (80.8 to 83.3 USD in
2020).

Table 2 shows the characteristics of the study population.
Males and females were equally represented, and most re-
spondents were more than 50 years old in this study. For
socioeconomic status, most respondents had more than a col-
lege education (84.6%), and employment was more frequent
than self-employment (92.5% vs. 7.5%). Approximately half
of the participants had a household size of more than 3 persons
(45.6%), and approximately half were married (59.5%). The
average adjusted household income was $2215.90, and a
quarter of participants (25.1%) had adjusted household in-
comes less than $1500. Regarding cancer history, 5.9% of
people had a history of cancer, and 42.8% had a family history
of cancer. Additionally, 19.9% of the people in the study pop-
ulation perceived themselves to be at risk of getting cancer.

The association between acceptable effectiveness and
WTP was tested by linear regression analysis and is summa-
rized in Table 3. The outcome variables were fitted to a gam-
ma distribution, and the results were transformed into RR. The
economic conditions and risks of cancer were generally asso-
ciated with higher WTP but not with higher acceptable effec-
tiveness thresholds. The acceptable effectiveness threshold
was not associated with most independent variables. In con-
trast, a higherWTP to cover drugs with a life gain of 3 months
was significantly associated with being male (1.15 times
higher than for females), being of a younger age (1.30 times
higher among those 20–29 years and 1.21 times higher among
those 30–39 years than among those 50-65 years), having less
education (1.28 times higher), not having private insurance

(1.27 times higher), having a family history of cancer (1.17
times higher), and perceiving a higher risk of getting cancer
(1.21 times higher). We observed a WTP that was 1.27 times
higher in the employed group than in the self-employed
group, which was statistically significant (P = 0.04).
Participants who agreed with covering a new anticancer drug
with a life gain of 3 months were more highly associated with
a higher WTP (P < 0.0001).

Figure 1 shows the adjusted values for (a) the acceptable
effectiveness threshold for including a newly developed anti-
cancer drug in NHI coverage and (b) the WTP for a newly
developed anticancer drug with a life gain of 3 months. These
values were calculated based on regression analysis control-
ling for general characteristics, socioeconomic status, and can-
cer risk. The adjusted mean of the acceptable effectiveness
was 21.5 months (IQR = 19.3 to 24.0, median = 21.9), and
theWTP for a new anticancer drugwith a life gain of 3 months
was $5.2 (IQR = 4.0 to 6.0, median = 4.6).

Discussion

Our study findings suggest that the acceptable effectiveness
threshold for new anticancer drugs to be reimbursed by the
NHI system is 21.5 months. The current study indicates that
expectations within the whole society for the effectiveness of
new anticancer agents are unrealistically high. For example,
three-quarters of the general population responded that the
effectiveness of a new anticancer drug to be included in NHI
coverage should be at least 19 months. It is common that
patients frequently hold unrealistic hopes for their prognosis
or response to a new therapy [8]. Another study found that
most patients with lung cancer expected to live for more than 2
years, even though the average length of survival is approxi-
mately 8 months [9]. On the other hand, it is striking that the
proportion accepting an effectiveness threshold of less than 12
months was negligible. Therefore, it is apparent that this dis-
crepancy could raise a debate on the low threshold for
approval.

In South Korea, patients are responsible for only 5% of the
costs of their approved treatment, and the remaining 95% of
the cost is transferred to society members. However, the ex-
pectations among the general population have not been well
investigated because cancer patients are usually responsible
for the cost of their cancer therapy. Currently, the general
population has been marginalized from the discussion of the
drug approval process, although they are responsible for 95%
of the cost burden. Therefore, greater efforts are needed to
enhance transparent communication about the effectiveness
of new anticancer drugs not only for patients but also for the
general population. In addition, it should be noted that low
thresholds for new drug approval for expensive drugs have
been ethically criticized [6, 10]. Therefore, there should be a
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clear and agreeable efficacy threshold for drug approval. The
most commonly cited cost-effectiveness thresholds are those
based upon a country’s per capita gross domestic product
(GDP) [11]. In 2005, the World Health Organization’s
Choosing Interventions that are Cost-Effective project
(WHO-CHOICE) suggested that interventions that avert the
loss of one disability-adjusted life year (DALY) for less than
the average per capita income are considered very cost-
effective and that interventions that cost less than three times
the average per capita income per DALY loss averted are still
considered cost-effective. However, in the real world, there
are many societies that are unable or unwilling to pay three
times their per capita GDP, even if an intervention is assessed
as cost-effective [12]. Therefore, society’s WTP should be
carefully considered.

In our study, we found that the general population may be
willing to accept a premium increase of 5.2 USD for covering
new anticancer drugs with a modest efficacy of a 3-month life
gain, which is almost 6% of the current contribution [5].
Considering that the recent premium increase of 6.7% in 2
successive years provoked critical opposition in South
Korea, the WTP might be overestimated in the current study.
Even if agreed upon, this increase would translate into 100.4
million USD per year. In addition, considering the WHO-
CHOICE recommendation and the recent per capita GDP of
South Korea, the cost-effectiveness threshold for a drug pro-
viding 3 months of life years gained should be 23,522 USD.
Thus, all these crude assumptions suggest that only 5% of
dying cancer patients would benefit from such an increase in
NHI premiums. Therefore, although such a change is not re-
alistic, such convergence may raise ethical issues of fairness
and equity, considering that there may be many opportunities
to spend resources on improving the health or quality of life
for a far greater proportion of the general population.

This study has several notable limitations. First, only open-
ended questions were used to estimate acceptable effective-
ness thresholds instead of double-bounded dichotomous
choice questions, which might have helped to mitigate bias
[13, 14]. However, since double-bounded dichotomous
choice questions have a lower response rate and a higher
nonresponse/protest rate [15], we preferred open-ended ques-
tions for the current study. Second, the investigation was
cross-sectional in nature, and the results of this study are not
necessarily causal. Therefore, readers should be careful in
interpreting the results. Third, the current survey only asked
about the WTP for an anticancer drug with a benefit of a 3-
month life gain but not about the WTP for other efficacies.
Therefore, our results may not be valid in the case of extreme-
ly effective drugs. Fourth, the outcome variables may vary
depending on the individual’s knowledge or expertise in the
medical field. However, we could not collect information on
characteristics such as type of job and could not adjust the
related characteristics. Finally, the data were collected using

Table 1 General characteristics of the study population

Variables N (%)

Sex

Male 915 (50.4)

Female 902 (49.6)

Age

20–29 354 (19.5)

30–39 383 (21.1)

40–49 440 (24.2)

50–65 640 (35.2)

Education level

High school or less 279 (15.4)

College or above 1538 (84.6)

Job status

Employed 1681 (92.5)

Self-employed 136 (7.5)

Region

Capital area 821 (45.2)

Metropolitan area 569 (31.3)

Other 427 (23.5)

Number of family members (including respondent)

1 237 (13.0)

2 or 3 751 (41.3)

≥ 4 829 (45.6)

Marital status

Single, separated, or widowed 735 (40.5)

Married 1082 (59.5)

Adjusted household income ($); mean ± SD 2215.9 ±
1832.4

Coverage

NHI beneficiaries 1701 (93.6)

Medical aid 116 (6.4)

Private insurance

Present 1510 (83.1)

Absent 307 (16.9)

History of cancer

Present 107 (5.9)

Absent 1710 (94.1)

Family history of cancer

Present 778 (42.8)

Absent 1039 (57.2)

Perceived risk of getting cancer

High risk 361 (19.9)

Low risk 1456 (80.1)

Insurance coverage for anticancer drug with a life gain of
3 months

Agree 366 (20.1)

Disagree 1451 (79.9)

Total 1817 (100.0)

n frequency, NHI National Health Insurance, SD standard deviations
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Table 2 The average acceptable effectiveness for NHI drug coverage and WTP for anticancer drugs with a life gain of 3 months

Variables Acceptable effectiveness (months) WTP

Mean SD P value Mean SD P value

Sex

Male 21.8 26.0 0.08 5.7 8.0 0.08

Female 21.2 23.3 4.8 6.2

Age

20–29 17.7 21.6 0.38 6.4 8.3 0.027

30–39 20.1 25.5 5.6 7.3

40–49 22.8 25.2 5.2 7.2

50–65 23.5 25.1 4.4 6.2

Education level

High school or less 21.5 23.1 0.70 5.9 8.0 0.010

College or above 21.5 24.9 5.1 7.0

Job status

Employed 21.4 24.8 0.64 5.3 7.3 0.08

Self-employed 22.6 23.4 4.3 5.8

Region

Capital area 21.4 25.0 0.68 5.3 7.4 0.84

Metropolitan area 21.6 24.6 5.1 7.0

Other 21.5 24.1 5.1 7.0

Number of family members (including respondent)

1 22.5 24.8 0.87 5.5 7.6 0.83

2 or 3 20.4 24.3 5.1 6.8

≥ 4 22.2 25.0 5.2 7.3

Marital status

Single, separated, or widowed 19.5 23.6 0.33 5.8 7.6 0.50

Married 22.9 25.3 4.8 6.9

Adjusted household income ($); mean ± SD

Coverage

NHI beneficiaries 21.7 24.8 0.19 5.1 7.0 0.25

Medical aid 19.2 22.7 6.4 9.1

Private insurance

Present 21.6 24.7 0.41 5.1 6.7 0.035

Absent 21.0 24.5 6.0 9.1

History of cancer

Present 20.1 24.7 0.24 4.5 5.6 0.25

Absent 21.6 24.7 5.3 7.3

Family history of cancer

Present 21.8 23.5 0.86 5.6 7.7 0.010

Absent 21.3 25.5 4.9 6.7

Perceived risk of getting cancer

High risk 19.9 22.5 0.21 6.1 7.7 0.018

Low risk 21.9 25.2 5.0 7.0

Insurance coverage for anticancer drug with a life gain of 3 months

Agree - - - 7.8 8.2 < 0.0001

Disagree - - 4.6 6.7

Total 21.5 24.7 5.2 7.2

NHI National Health Insurance, SD standard deviations,WTP willingness to pay
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Table 3 The results of the regression analysis for acceptable effectiveness and WTP

Variables Acceptable effectiveness (months) WTP

RR LCL UCL P value RR LCL UCL P value

Sex

Male 1.02 0.93 1.13 0.63 1.15 1.02 1.30 0.026

Female 1.00 1.00

Age

20–29 0.81 0.69 0.94 0.006 1.30 1.07 1.58 0.008

30–39 0.88 0.77 1.01 0.06 1.21 1.01 1.44 0.036

40–49 0.98 0.87 1.11 0.75 1.14 0.98 1.34 0.10

50–65 1.00 1.00

Education level

High school or less 0.98 0.86 1.12 0.75 1.28 1.09 1.52 0.004

College or above 1.00 1.00

Job status

Employed 0.98 0.82 1.18 0.85 1.27 1.01 1.60 0.04

Self-employed 1.00 1.00

Region

Capital area 1.03 0.91 1.16 0.64 1.05 0.90 1.22 0.55

Metropolitan area 1.04 0.91 1.18 0.57 1.05 0.89 1.23 0.58

Other 1.00 1.00

Number of family members (including respondent)

1 1.17 0.99 1.38 0.07 0.94 0.76 1.16 0.59

2 or 3 0.95 0.86 1.05 0.29 0.94 0.83 1.07 0.38

≥ 4 1.00 1.00

Marital status

Single, separated, or widowed 0.88 0.78 1.00 0.044 1.09 0.93 1.27 0.29

Married 1.00 1.00

Adjusted household income (per $1000 increase) 1.00 0.97 1.02 0.71 1.04 1.01 1.08 0.019

Coverage

NHI beneficiaries 1.09 0.90 1.33 0.36 0.82 0.65 1.05 0.12

Medical aid 1.00 1.00

Private insurance

Present 1.01 0.89 1.14 0.89 0.94 0.80 1.10 0.43

Absent 1.00 1.00

History of cancer

Present 0.94 0.77 1.15 0.54 0.87 0.67 1.12 0.28

Absent 1.00 1.00

Family history of cancer

Present 1.02 0.93 1.13 0.63 1.17 1.03 1.32 0.012

Absent 1.00 1.00

Perceived risk of getting cancer

High risk 0.91 0.81 1.02 0.11 1.21 1.04 1.41 0.012

Low risk 1.00 1.00

Insurance coverage for anticancer drug with a life gain of 3 months

Agree - - - - 1.70 1.46 1.97 < 0.0001

Disagree - 1.00

LCL lower confidence limit, NHI National Health Insurance, RR relative risk, UCL upper confidence limit, WTP willingness to pay
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an online panel survey (70% response rate). We excluded
outliers in terms of the continuous variables such as WTP
and acceptable effectiveness thresholds. Thus, this study
may have biases concerning the representativeness and gener-
alizability of the results.

Conclusion

The current study indicates that the expectations of society as
a whole for the effectiveness of new anticancer agents are
unrealistically high. This discrepancy between expectations
and reality is a potential source of social conflict and may
provoke challenging issues of fairness and equity. In contrast,
society as a whole is willing to accept increased premium for
covering a new drug even if that drug has only a modest effect.
However, regardless of whether such an increase could be
realized, our data suggest that it would benefit only a small
proportion of patients. Thus, a societal consensus based on
well-interpreted information and adequate communication
should be developed on this issue. In addition, a clear cost-
effectiveness threshold should be introduced for making deci-
sions on the reimbursement and pricing of new cancer
pharmaceuticals.
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