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Abstract

Objectives

National health insurance is now common in most developed countries. This study reviews
the evidence and synthesizes the cost-effectiveness information for national health insur-
ance or disability insurance programs across high-income countries.

Data sources

A literature search using health, economics and systematic review electronic databases
(PubMed, Embase, Medline, Econlit, RepEc, Cochrane library and Campbell library), was
conducted from April to October 2015.

Study selection

Two reviewers independently selected relevant studies by applying screening criteria to the
title and keywords fields, followed by a detailed examination of abstracts.

Data extraction

Studies were selected for data extraction using a quality assessment form consisting of five
questions. Only studies with positive answers to all five screening questions were selected

for data extraction. Data were entered into a data extraction form by one reviewer and veri-

fied by another.

Evidence synthesis

Data on costs and quality of life in control and treatment groups were used to draw distribu-
tions for synthesis. We chose the log-normal distribution for both cost and quality-of-life data
to reflect non-negative value and high skew. The results were synthesized using a Monte
Carlo simulation, with 10,000 repetitions, to estimate the overall cost-effectiveness of
national health insurance programs.
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Results

Four studies from the United States that examined the cost-effectiveness of national health
insurance were included in the review. One study examined the effects of medical expendi-
ture, and the remaining studies examined the cost-effectiveness of health insurance
reforms. The incremental cost-effectiveness ratio (ICER) ranged from US$23,000 to US
$64,000 per QALY. The combined results showed that national health insurance is associ-
ated with an average incremental cost-effectiveness ratio of US$51,300 per quality-adjusted
life year (QALY). Based on the standard threshold for cost-effectiveness, national insurance
programs are cost-effective interventions.

Conclusions

Although national health insurance programs have been introduced in most developed
countries, only a few studies have examined their cost-effectiveness. All the selected stud-
ies revealed strong evidence to support health insurance programs or health reforms in the
United States. The average ICER in this study is below the standard threshold for cost-effec-
tiveness used in the US. The small number of relevant studies is the main limitation of this
study.

Introduction

National health insurance programs are motivated by the principles of pooled risk and econo-
mies of scale. In particular, substantial resources mobilized from the whole population, or a
large part of the population, enable health services to be delivered at reasonable costs. Oppo-
nents of national health insurance schemes argue that the private market is the best tool to
deliver health services at efficient prices [1]. However, due to rapid inflation and moral hazard
behaviors of providers, such as exploiting patients by wielding market power and advising
them to consume more services than necessary, market prices render health care unaffordable
to a large part of the population [2].

Provision of efficient health services for nationally-insured patients is a desirable policy
goal, but evidence about the performance of these schemes is mainly anecdotal and subjective
[3]. Examining the cost-effectiveness of national health insurance programs is a key way to
address this issue.

National health insurance programs have been implemented in most developed, and even
some developing countries [4]. The growth of national health insurance programs suggests
that they have been effective in improving health services or lowering costs. For example, a
comparison between healthcare administrative costs in the United States and Canada revealed
that the Canadian universal healthcare system played a role in lowering costs [5]. Such specific
studies are useful, but there has been no systematic review of the cost-effectiveness of national
health insurance programs in higher-income countries, hence the need for this study.

Our objective was to determine systematically the cost-effectiveness of providing national
health insurance from large-scale studies in high-income countries, which we define as mem-
ber countries of the Organization for Economic Co-operation and Development (OECD).
This study hypothesizes that national health insurance programs are cost-effective. We also
aimed to synthesize results of previous studies to generalize the overall effectiveness of national
health insurance.
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Methods
Protocol

This study was registered in April 2015 at PROSPERO, the International Prospective Register
of Systematic Reviews, based at the Centre for Reviews and Dissemination (CRD) at the Uni-
versity of York; (ID: CRD42015019897). The protocol can be accessed from the URL:http://
www.crd.york.ac.uk/PROSPERO/display_record.asp?ID=CRD42015019897. As part of the
review, it was unnecessary to convert monetary measure to purchasing power parity because
all relevant studies found were located in the US.

Scope of the study

We focused on searching for studies that examined the overall cost-effectiveness of national
health insurance programs. The search was limited to English-language publications. We
included both peer-reviewed articles and gray literature, including working papers and confer-
ence papers. The search scope focused on health and economic literature databases. We
extended the search to include databases of systematic reviews, and those indexing pharma-
ceutical and insurance literature, as well as manually-searching the references of relevant
articles.

Search strategy

Searches were conducted from April to October 2015 in the popular medical literature data-
bases PubMed and Embase/Medline (via embase.com). We also searched the economic data-
bases Econlit (via Proquest) and RepEc, the citation databases Scopus and Web of Science, and
the databases of systematic reviews:Cochrane Library, DARE, NHS EDD and HTA (in the
CRD at the University of York), Campbell Library (Campbell Collaboration), EPPI Centre
Database of Promoting Health Effectiveness Reviews (DoPHER) and the Health Economics
Evaluation Database (HEED).

The main search phrase comes from the title of this review: cost-effectiveness of national
health insurance programs. Synonyms of keywords in the search phrase were used to increase
the search results. We used Boolean operators and wildcards to combine keywords and their
synonyms in a general search phrase. The following keyword search was run using the Boolean
operators OR and AND, and using phrase searching and truncation: “cost benefit*" OR "cost
effectiveness” OR economic*) AND ("disability insurance” OR "national health” OR "health
insurance”.

This approach ensured that papers using the synonyms global health insurance and national
disability insurance for national health insurance would be captured. The cost-effectiveness ele-
ment of the search was covered by using the keyword economic*, ensuring that papers covering
either economic analysis or economic evaluation would be found, and cost benefit was used as
an alternative term for cost effectiveness. We performed initial searches within the title and
abstract fields.

The original search found nearly 60,000 articles but only 22,000 remained after removing
duplications (S1 Table). The use of wildcards in the search phrase contributed to a large num-
ber of returns. Thus, we filtered the search results by using exact matches for keywords health
insurance and cost effectiveness in the title and abstract, resulting in just 18 hits. We scanned
the reference lists and contacted authors of relevant articles, but no additional articles were
found. For evidence synthesis, we selected studies that included an ICER and found only four
eligible studies (see the Transparent Reporting of Systematic Review and Meta-Analysis
(PRISMA) diagram in S1 Fig).

PLOS ONE | https://doi.org/10.1371/journal.pone.0189173 December 15, 2017 3/11


http://www.crd.york.ac.uk/PROSPERO/display_record.asp?ID=CRD42015019897
http://www.crd.york.ac.uk/PROSPERO/display_record.asp?ID=CRD42015019897
http://embase.com
https://doi.org/10.1371/journal.pone.0189173

@° PLOS | ONE

Cost-effectiveness of national health insurance

Study selection

Many studies examined alternative outcomes (e.g., effects of national health insurance on
employment or life expectancy), and thus were excluded. We also excluded many descriptive
and methodological studies, as well as textbooks and guidelines. Studies of micro health insur-
ance programs in developing countries were not selected because their results are not compa-
rable with national health insurance schemes in developed nations. For example, a cost-
effectiveness study of community-based health insurance programs in Burkina Faso [6] esti-
mated an ICER of only US$1,000. Randomized control trials and those focused on specific dis-
eases were also excluded due to the difficulty of generalizing the results to national
populations.We are aware that results from randomized controlled trials are classified as the
most reliable by the Oxford 2011 Levels of Evidence [7] but the scale of this project is beyond
that covered in most clinical trials.

After applying these criteria, only the 18 most relevant articles (see S3 Table) were exam-
ined in detail to extract data for synthesis.

Quality assessment

In order to assess the quality of the studies, we modified the Grading of Recommendations
Assessment, Development and Evaluation (GRADE) [8] recommendations, using criteria that
had five yes/no questions (see Table 1). This was applied to the 18 search results, and studies
that met all selection criteria were included in the evidence synthesis. We excluded 14 studies
that failed to meet Criterion 5, ‘produce an incremental cost-effectiveness ratio (ICER)’, and
one study that did not use QALY as an output. Thus, the evidence synthesis was conducted
using the four studies that remained [9-12]. The small number of relevant studies found in
this review is in line with a recent Cochrane review [13], which found only two relevant studies
in the US on strategies to expand health insurance programs to the vulnerable population.

The connections between the 18 studies are shown in Fig 1 where linkages are represented
by methodology, and the thickness of the lines is the weight of studies based on the five ques-
tions in Table 1, with each ‘yes’ answer being given a score of 1. It can be seen in Fig 1 that all
four Cost-Effectiveness Analysis (CEA) studies in the middle group achieved the maximum
score. Among studies with a less than perfect score, the right group includes studies that use
econometrics analyses;while those in the left group use other methods (e.g., Randomized Con-
trol Trials and natural experiments). The linkages between the CEA group and other groups
were plotted using topics: the Oregon health experiment (Baicker et al., 2014) and Medicare
(Cutler et al., 2006).

Data from the four selected studies were extracted for result synthesis. The data extraction
form included authors and year of publication, methods used, countries, scale, outputs, inter-
ventions and outcomes (see Table 2 below and the S2 Table for a summary of the selected stud-
ies). Although we are mainly interested in the outcomes of a cost-effectiveness analysis, other

Table 1. Quality assessment tool: studies were included only if the answer to all five questions was

yes’.

No. Questions

Was the study’s purpose clearly explained as cost-effectiveness analysis?
Were the target population and comparators described?

Did the study conduct an analysis of uncertainty?

Were costs of the interventions measured?

a|d (W[ |[=

Did the study produce an incremental cost-effectiveness ratio?
https://doi.org/10.1371/journal.pone.0189173.t001
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Fig 1. Network of articles, the thickness of the lines represents the weight of the study calculated from answers to the five questions in Table 1.

https://doi.org/10.1371/journal.pone.0189173.9001

variables were collected to identify factors associated with their effectiveness. Two variables,
costs and outcomes, were extracted separately for the control and treatment groups so that we
could draw their distributions to synthesize results of the ICER.

Possible biases when synthesizing results across studies include effects of inflation and
exchange rate to monetary values. Fortunately, all the selected studies are from the US, so the
effect of exchange rates is nil. Two selected studies ([9, 11]) used 2013 prices and two studies
([12, 10]) used 1994 prices.Thus, we converted the ICER of these two studies to 2013 prices
using the US Consumer Price Index (CPI) [14] (the results were similar when using the Per-
sonal Consumption Expenditure Health index).

Evidence synthesis

To estimate an overall picture of cost-effectiveness, results of selected studies were synthesized
using a Monte Carlo simulation. The costs and QALYs of the control and treatment groups
were randomly sampled from distributions, with the aim of covering the likely range of costs
and QALYs based on the available evidence. We used log-normal distributions for costs and
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Table 2. Study details recorded by the data extraction form.

Variables Definitions

Author/year Authors of the study and year of publication

Methods Cost-effectiveness analysis, Econometric analysis, others
Types of publications Articles, reports, working papers, others

Country Country that the study investigated

Base period Period (year) in which prices are used as a reference
Scale Country, states, regions, others

Study design RTC, before-after, with-without, double difference, others
Participants Whole population, target groups, others

Interventions Health insurance, disability insurance, social insurance, others
Costs of control Costs associated with health care or disability care

Costs of treatment Costs associated with health care or disability care
Outcomes of control Quality-adjusted life years

Outcomes of treatment Quality-adjusted life years

ICER Incremental cost-effectiveness ratio

https://doi.org/10.1371/journal.pone.0189173.t1002

QALYs, employing the means and standard deviations given in the articles. The choice of a
log-normal distribution aimed to reflect the common features of non-negative and positive
skew of costs and QALYs [15]. The log-normal distribution has been used in the synthesis of
previous systematic reviews on the cost-effectiveness of medical intervention [16].

The evidence synthesis of cost-effectiveness was conducted using costs and effects of simu-
lated data for the control (no health insurance) and treatment (with health insurance) groups.
For example, simulated data are used to estimate the mean and confidence interval of the
ICER. The probability of national health insurance being cost-effective, against willingness-to-
pay was also plotted.

Results

The four selected studies all revealed that national health insurance programs and health
reforms in the USA are cost-effective based on the standard threshold of willingness-to-pay for
a QALY of $50,000-$100,000 [17-19]. The ICER ranged from $24,000 for the expansion of
Medicare coverage [12], to $62,000 for healthcare reforms [11]. One study revealed that health
insurance produced an ICER of $35,000 [10]. The Oregon Health Study, which randomly pro-
vided Medicaid for uninsured individuals, had an estimated ICER of $62,000. One [11] of the
four studies examined the effects of welfare reforms rather than health insurance. However, we
included this study in the analysis as it affects a vulnerable group that could benefit from an
expanding national health insurance.

Two studies [9, 11] had zero costs for the control group, as the authors did not include the
cost of the ‘status quo’ scenario. Since we have only four selected studies, the zero cost for con-
trol groups substantially decreases the mean cost and hence may create biases in the result syn-
thesis. Thus, we replaced the control group costs in these studies with the average cost of
control groups in the remaining studies. To keep the cost difference unchanged, we also added
the mean cost to the cost of their respective treatment groups. The simulation results show
that the average cost for control groups was about $30,000, while the cost for insured groups
was $65,000 (Fig 2).

The introduction of national health insurance programs produced some improvement in
the lifetime QALY, except for those at the extreme ends of the distribution (i.e., the very sick
or very healthy). Since the data extracted from the selected studies represent the average
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Fig 2. Simulated distributions of the costs of healthcare by health insurance status.
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QALY of the population in these studies, it is unlikely that we have extremely low or extremely
high lifetime QALY. On average, people with health insurance had a discounted lifetime
QALY, 0.7 higher than those without health insurance (see Fig 3).

The distributions of costs and QALY's show right-skewness in both the insured and unin-
sured groups; hence, we mitigated this issue by using a log-normal distribution. On average,
the estimated incremental cost-effectiveness ratio of national health insurance is US$51,300.
The 95% confidence interval of the ICER, calculated using the Taylor series expansion
approach [20], ranges from US$35,800 to US$68,800, which is considerably higher than the
most relevant threshold in the UK, at £18,317 (2008 prices) per QALY (about US$28,000 at
2013 prices) [21]. National health insurance increases the discounted lifetime QALY by 0.61
on average, with an additional cost of US$31,294. Using a willingness-to-pay per life-year
gained of US$62,000 for the US [18], the evidence synthesis suggests that national insurance
programs are cost-effective (Fig 4).

This finding is in line with a recent economic analysis [22], which suggests that providing
national health insurance to the population produces a substantial net gain in welfare. The
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Fig 3. Simulated distributions of the discounted lifetime quality of life by health insurance status.
Higher scores indicate a better quality of life.

https://doi.org/10.1371/journal.pone.0189173.g003
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simulation results estimate that 44% of observations lie in the second quadrant of higher costs
and higher QALY; 38% lie in the first quadrant of higher costs but lower QALY; 9% lie in the
third quadrant of lower costs but higher QALY; and 9% lie in the fourth quadrant of lower
costs and lower QALY.

The probability that national health insurance programs will be more cost-effective
increases with the willingness-to-pay, while the reverse occurs with no insurance (Fig 5).
When the willingness-to-pay reaches $51,300, the provision of national health insurance is
more cost-effective than no insurance.

Discussions

National health insurance programs have been implemented in most developed countries, but
there is little evidence of their cost-effectiveness in the literature. Ironically, all studies included
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Fig 5. Probability of most cost-effective intervention.
https://doi.org/10.1371/journal.pone.0189173.g005
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in this systematic review are found in the US, a country that only introduced a national health
insurance coverage via “Obamacare” in 2010 [23]. Studies of long-standing schemes in Europe
could not have been included in this review because there would be no control group in coun-
tries that already have universal coverage. The included studies examined the cost-effectiveness
of expanding the Medicare or Medicaid programs, which cover vulnerable segments of the
population. All studies found that the provision of health insurance is cost-effective, with the
ICER range from $24,000 to $64,000. The evidence synthesis confirms this finding with an
average change to costs of $51,300 per extra QALY gained.

While not a particularly strong result for cost-effectiveness, it falls below the threshold val-
ues of $62,000 per QALY found by Shiroiwa et al. [24] who used a choice experiment to elicit a
maximum willingness-to-pay value from 1,000 US citizens. A national insurance scheme may
also address equity goals of governments, by providing health care services for groups who
were previously uninsured or underinsured. Lower socio-economic groups with poorer health
outcomes and more complex needs for services may now be accessing more healthcare. Yet
this comes at a relatively higher cost than those covered under the previous health funding
arrangements. The data in Fig 2 lend some support to this, with the distribution of costs ‘No
insurance’ having a lower mean value, and fewer individuals contributing to the long tail of
high-cost outcomes.

Other social objectives are likely to be met by the adoption of national health insurance,
such as improved participation in the workforce, leading to productivity gains. Additionally,
there may be improved opportunities to regulate health services if they are funded by the pub-
lic purse. Some of the worst aspects of market failure could be avoided and the misallocation
of scarce resources to low-value care or even harmful care might be reduced if third-party pay-
ers can exert pressure on providers to be efficient with scarce resources. For example, the
introduction of the Affordable Care Act in the United States is associated with 17 percent
reduction in the rate of hospital-acquired conditions [25].

While this review focuses on developed countries, emerging economies such as China, Viet-
nam and India may receive useful insights. Following demographic and epidemiological tran-
sitions, universal health insurance is the third global health transition, and countries are
encouraged to adopt successful lessons from other regions in their programs [26]. There is a
lot of evidence that universal health insurance leads to improvement in population health [27]
and economic development [28]. Thus, the result found in this review, that national health
insurance is cost-effective, will encourage emerging economies to finance their health system
using tax revenue.

Supporting information

S1 Table. Search results.
(DOCX)

$2 Table. Summary of selected studies.
(DOCX)

S3 Table. PRISMA checklist.
(DOCX)

S1 Fig. PRISMA flow diagram.
(DOCX)

S1 File. Data extraction_results_synthesis.xlsx.
(XLSX)

PLOS ONE | https://doi.org/10.1371/journal.pone.0189173 December 15, 2017 9/11


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0189173.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0189173.s002
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0189173.s003
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0189173.s004
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0189173.s005
https://doi.org/10.1371/journal.pone.0189173

@° PLOS | ONE

Cost-effectiveness of national health insurance

S2 File. Result_synthesis2.R.
(R)

Author Contributions

Conceptualization: Son Nghiem, Nicholas Graves, Adrian Barnett, Catherine Haden.
Data curation: Son Nghiem, Catherine Haden.

Formal analysis: Son Nghiem, Adrian Barnett, Catherine Haden.

Investigation: Son Nghiem, Nicholas Graves, Adrian Barnett, Catherine Haden.
Methodology: Son Nghiem, Nicholas Graves, Adrian Barnett, Catherine Haden.
Supervision: Nicholas Graves, Adrian Barnett.

Validation: Son Nghiem, Nicholas Graves, Adrian Barnett, Catherine Haden.

Writing - original draft: Son Nghiem, Nicholas Graves, Adrian Barnett, Catherine Haden.

Writing - review & editing: Son Nghiem, Nicholas Graves, Adrian Barnett, Catherine Haden.

References
1. Friedman M, Capitalism and freedom. Fortieth Anniversary Edition. 2009: University of Chicago Press.

2. Summers LH, Economists’ declaration on universal health coverage. The Lancet, 2015. 386(10008):
2112-3.

3. Rao KD Petrosyan V, Araujo EC, Mcintyre D.Progress towards universal health coverage in BRICS:
Translating economic growth into better health. Bulletin of the World Health Organization, 2014. 92(6):
429-35. https://doi.org/10.2471/BLT.13.127951 PMID: 24940017

4. Reich MR, Harris J, lkegami N, Maeda A, Cashin C, Araujo EC, et al., Moving towards universal health
coverage: lessons from 11 country studies.The Lancet, 2016. 387(10020):811-16.

5. Woolhandler S, Campbell T, and Himmelstein DU, Costs of health care administration in the United
States and Canada. New England Journal of Medicine, 2003. 349(8): 768—75. https://doi.org/10.1056/
NEJMsa022033 PMID: 12930930

6. Hounton S. and Newlands D, Applying the net-benefit framework for assessing cost-effectiveness of
interventions towards universal health coverage. Cost Effectiveness and Resource Allocation, 2012.
10(1): 8. https://doi.org/10.1186/1478-7547-10-8 PMID: 22800192

7. Oxford Centre for Evidence Based Medicine Levels of Evidence Working Group, The Oxford 2011 lev-
els of evidence. Oxford Centre for Evidence-Based Medicine Oxford, UK. 2011.[accessed 2016, Aug
16]. Available from: http://www.cebm.net/ocebm-levels-of-evidence/

8. GRADE Working Group, Grading quality of evidence and strength of recommendations. BMJ, 2004.
328:1490 https://doi.org/10.1136/bmj.328.7454.1490 PMID: 15205295

9. Muennig PA, Quan R, Chiuzan C, Glied S, Considering Whether Medicaid Is Worth the Cost: Revisiting
the Oregon Health Study. American Journal of Public Health, 2015. 105(5): 866—71. https://doi.org/10.
2105/AJPH.2014.302485 PMID: 25790389

10. Muennig P, Franks P, and Gold M, The cost effectiveness of health insurance. American Journal of Pre-
ventive Medicine, 2005. 28(1): 59-64. https://doi.org/10.1016/j.amepre.2004.09.005 PMID: 15626556

11.  Muennig P, Caleyachetty R, Rosen Z, Korotzer A, More money, fewer lives: the cost effectiveness of
welfare reform in the United States. American Journal of Public Health, 2015. 105(2): 324-8. https://
doi.org/10.2105/AJPH.2014.302235 PMID: 25521891

12. Franks P, Muennig p, and Gold M, Is expanding Medicare coverage cost-effective? BMC Health Ser-
vices Research, 2005. 5(1): 23. https://doi.org/10.1186/1472-6963-5-23 PMID: 15766380

13. Jial, YuanB, HuangF, LuY, Garner P, Meng Q, Strategies for expanding health insurance coverage
in vulnerable populations.Cochrane Database of Systematic Review. 2014. 11: 1-78.

14. U.S. Department of Labor Bureau of Labor Statistic. Consumer Price Index Data from 1913 to 2016.
2016. [accesssed 2016, August 16]. Available from: http://www.usinflationcalculator.com/inflation/
consumer-price-index-and-annual-percent-changes-from-1913-to-2008/.

15. Bebul, Luta G, Mathew T, Kennedy PA, Agan BK, Parametric cost-effectiveness inference with skewed
data. Computational Statistics & Data Analysis, 2016. 94: 210-220.

PLOS ONE | https://doi.org/10.1371/journal.pone.0189173 December 15, 2017 10/11


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0189173.s006
https://doi.org/10.2471/BLT.13.127951
http://www.ncbi.nlm.nih.gov/pubmed/24940017
https://doi.org/10.1056/NEJMsa022033
https://doi.org/10.1056/NEJMsa022033
http://www.ncbi.nlm.nih.gov/pubmed/12930930
https://doi.org/10.1186/1478-7547-10-8
http://www.ncbi.nlm.nih.gov/pubmed/22800192
http://www.cebm.net/ocebm-levels-of-evidence/
https://doi.org/10.1136/bmj.328.7454.1490
http://www.ncbi.nlm.nih.gov/pubmed/15205295
https://doi.org/10.2105/AJPH.2014.302485
https://doi.org/10.2105/AJPH.2014.302485
http://www.ncbi.nlm.nih.gov/pubmed/25790389
https://doi.org/10.1016/j.amepre.2004.09.005
http://www.ncbi.nlm.nih.gov/pubmed/15626556
https://doi.org/10.2105/AJPH.2014.302235
https://doi.org/10.2105/AJPH.2014.302235
http://www.ncbi.nlm.nih.gov/pubmed/25521891
https://doi.org/10.1186/1472-6963-5-23
http://www.ncbi.nlm.nih.gov/pubmed/15766380
http://www.usinflationcalculator.com/inflation/consumer-price-index-and-annual-percent-changes-from-1913-to-2008/
http://www.usinflationcalculator.com/inflation/consumer-price-index-and-annual-percent-changes-from-1913-to-2008/
https://doi.org/10.1371/journal.pone.0189173

@° PLOS | ONE

Cost-effectiveness of national health insurance

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

Baio G, Bayesian methods in health economics. Boca Raton; London: Chapman and Hall/CRC Press.
2012.

Eichler HG, Kong SX, Gerth WC, Mavros P, Jonsson B, Use of Cost-Effectiveness Analysis in Health-
Care Resource Allocation Decision-Making: How Are Cost-Effectiveness Thresholds Expected to
Emerge? Value in health, 2004. 7(5): 518-28. https://doi.org/10.1111/j.1524-4733.2004.75003.x
PMID: 15367247

Shiroiwa T, Sung YK, Fukuda T, Lang HC, Bae SC, Tsutani K, International survey on willingness-to-
pay (WTP) for one additional QALY gained: what is the threshold of cost effectiveness? Health Econom-
ics, 2010. 19:422-37. https://doi.org/10.1002/hec.1481 PMID: 19382128

Hirth RA, Chernew ME, Miller E, Fendrick AM, Weissert WG, Willingness to pay for a quality-adjusted
life year in search of a standard. Medical Decision Making, 2000. 20(3): 332—42. https://doi.org/10.
1177/0272989X0002000310 PMID: 10929856

O’Brien BJ, Drummond MF, Labelle RJ, Willan A, In search of power and significance: issues in the
design and analysis of stochastic cost-effectiveness studies in health care. Medical care, 1994: 150-63.
PMID: 8302107

Claxton K, Martin S, Soares M, Rice N, Spackman E, Hinde S, et al., Methods for the estimation of the
National Institute for Health and Care Excellence cost-effectiveness threshold.Health Technol Assess-
ment. 2015. 19(14):1-503

Jung J and Tran C, Social Health Insurance: A Quantitative Exploration. Australian National University,
College of Business and Economics, School of Economics.ANU Working Papers in Economics and
Econometrics; No.ECARES 2015-53. 2015

Oberlander J, The future of Obamacare. New England Journal of Medicine, 2012. 367(23): 2165-7.
https://doi.org/10.1056/NEJMp1213674 PMID: 23171062

Shiroiwa T, Sung YK, Fukuda T, Lang HC, Bae SC, Tsutani K, International survey on willingness-to-
pay (WTP) for one additional QALY gained: what is the threshold of cost effectiveness? Health Econom-
ics. 2010. 19: 422-37. hitps://doi.org/10.1002/hec.1481 PMID: 19382128

Obama B, United States Health Care Reform: Progress to Date and Next Steps. JAMA, 2016. 316(5):
525-32. https://doi.org/10.1001/jama.2016.9797 PMID: 27400401

Rodin J and de Ferranti D, Universal health coverage: the third global health transition? The Lancet.
2012. 380(9845): 861-2.

Moreno-Serra R and Smith PC, Does progress towards universal health coverage improve population
health? The Lancet. 2012. 380(9845): 917-23.

Frenk J and de Ferranti D, Universal health coverage: good health, good economics. The Lancet. 2012.
380(9845): 862—4.

PLOS ONE | https://doi.org/10.1371/journal.pone.0189173 December 15, 2017 11/11


https://doi.org/10.1111/j.1524-4733.2004.75003.x
http://www.ncbi.nlm.nih.gov/pubmed/15367247
https://doi.org/10.1002/hec.1481
http://www.ncbi.nlm.nih.gov/pubmed/19382128
https://doi.org/10.1177/0272989X0002000310
https://doi.org/10.1177/0272989X0002000310
http://www.ncbi.nlm.nih.gov/pubmed/10929856
http://www.ncbi.nlm.nih.gov/pubmed/8302107
https://doi.org/10.1056/NEJMp1213674
http://www.ncbi.nlm.nih.gov/pubmed/23171062
https://doi.org/10.1002/hec.1481
http://www.ncbi.nlm.nih.gov/pubmed/19382128
https://doi.org/10.1001/jama.2016.9797
http://www.ncbi.nlm.nih.gov/pubmed/27400401
https://doi.org/10.1371/journal.pone.0189173

