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ast  Asia  –  A  look  at  selected  health  policy  developments  and  health
are  assessments  in  universal  health  coverage  systems
In this issue of Health Policy, we feature a number of articles on
ast Asian countries, namely Japan, Taiwan, Korea and Singapore.
hile the countries share some of the characteristics of other

igh-income countries (e.g. the demographic change with popula-
ion ageing, increasing burden of non-communicable diseases and
ong-term care needs), they also have their specific features, which
eserve more attention – and Health Policy provides a forum for
his. Among the issues receiving attention abroad is the determina-
ion of these countries to achieve universal health coverage (UHC)

 first in Japan, then South Korea, Taiwan and Thailand – while
aintaining high efficiency and thus relatively low health expen-

iture, a feature long attached to the Japanese and Korean health
ystems. As recently as 2007, health expenditure as a percentage
f GDP was 7.9% and 5.4% respectively (when it was 9.2% in the
etherlands, 10.3% in France and 14.9% in the US). Ten years later,

t had increased by more than a third in Japan (to 10.7%), almost
alf in Korea (to 7.6%), while the increase was only one tenth in the
etherlands (to 10.1%) and in France (to 11.3%) and one sixth in the
S (to 17.9%) [1].

While quite a number of articles published in Health Policy have
escribed and analysed health financing, health care and health
olicies in South Korea (see our Editorial in 2016 [2]), much less is
eported on Japan – not only in Health Policy but also for example
n OECD’s “Health at a Glance”.

The paper by Ii and Niu in this issue [3] examined the extent
nd determinants of satisfaction toward Japan’s health care sys-
em and services, and compared the results with those of eleven
ther high-income countries. Based on the 2014 survey, which was
esigned to be comparable to the 2010 Commonwealth Fund Inter-
ational Health Policy Survey, this study showed that Japanese
opulation’s overall satisfaction with the health care system is

ower than other high-income countries. For example, perceived
eed for a fundamental change in the health system in Japan is
igher than that in other OECD countries. But older respondents
valuated the system more than twice as favorably as younger
espondents. And the respondents’ overall satisfaction with the
ealth care system was also related to their experience of health
ervices actually received. In addition to improved health care qual-
ty governance, policy to inform younger people of health care
tilization can help increase their satisfaction on health system in
apan.
Facing demographic change, investment in health of children

s very important. Japan has medical subsidy for children (MSC),
hich consists of monthly stop-loss policy, i.e., caps on out-of-

ttps://doi.org/10.1016/j.healthpol.2019.03.008
168-8510/
pocket payments, for health services and a free prescription policy.
In the study by Miyawaki and Kobayashi [4], the expansion of
the MSC  in 2013–2017 was  used as a natural experiment in a
Japanese prefecture. The study found no significant effect of the
stop-loss policy on outpatient/inpatient expenditures, regardless
of the children’s baseline health status. The stop-loss policy for
children is potentially efficient because it selectively reduced out-
of-pocket payments in high-volume users and did not increase
overall expenditure. In contrast, the free prescription policy sig-
nificantly increased prescription drug expenditure to 116% in the
total sample and 121% among children with good health status,
but not among children with poor health status. Increased health
expenditure among healthy, low-volume users was found to cause
increased overall expenditure, implying that no copayment for pre-
scription was potentially an inefficient policy.

The paper by Noguchi and Shen [5] examined key determi-
nants of the health checkup decisions, taking into account time
preference. In addition to relevant personal attributes, the model
includes hyperbolic discounters, who  use higher discount rates
for short horizons and lower discount rate for longer horizons,
leading to time-consistent decisions. The study shows that some
sociodemographic variables such as gender, age, income, house-
hold size, occupational status, educational level are significant and
hyperbolic discounters are more likely to seek health checkups.
The result of the study that the effect of time preference on health
checkup behavior differs significantly among the different types of
time discount structures can be applied to other types of health or
risk-taking behavior.

On the other end of the spectrum, several authors studied health
care for high-cost patients with high utilization and thus costs,
groups not only of concern for policy-makers due to the costs but
also the quality of care. Maeda and others compared the treatment
costs of home-based care and hospital-based care for enteral nutri-
tion patients in Japan, using claims data from September 2013 to
August 2014 [6]. Costs were compared for all patients, as well as
for specific diseases, such as pneumonia, sequelae of cerebrovas-
cular disease, and dementia. The panel data analysis found that
the cost estimates for hospital-based care were consistently higher
than those for home-based care. Compared with hospital-based
care, home-based care was still less expensive even when long-

term care services were included in the cost estimates. Therefore,
home-based care is a preferred option for older patients, consid-
ering low treatment cost as well as their preference for staying
home.

https://doi.org/10.1016/j.healthpol.2019.03.008
http://www.sciencedirect.com/science/journal/01688510
http://www.elsevier.com/locate/healthpol
http://crossmark.crossref.org/dialog/?doi=10.1016/j.healthpol.2019.03.008&domain=pdf
https://doi.org/10.1016/j.healthpol.2019.03.008
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Taiwan implemented a community pharmacist home visit
roject for high utilizers of health care, selected in terms of the
umber of chronic diseases, drug expenditure, and the number of
edical institutions that they visited. For voluntarily participat-

ng patients, community pharmacists provide home visit services,
ncluding medication review, medication consultation, and health
ducation. They can also accompany patients to their physician
ffices and discuss medication prescriptions with the physician.
uang and Cheng applied the difference-in-difference method to

he propensity score-matched sample of patients who  are enrolled
n the project (about 80% of them are over 55 years of age) and
hose who are not [7], and found that the project reduced physician
isits, number of medication items used per day, annual expendi-
ure, probability of hospital admissions. This paper sheds a light
n the importance of disease management and the role of commu-
ity pharmacist in health care utilization and expenditure of older
eople in the community.

Traditional medicine is popular in Asia. In Taiwan, for example,
raditional Chinese Medicine (TCM) Clinics accounts for about 18%
f total number of (non-hospital) clinics. The paper by Chang and
thers [8] examined the factors related to the performance of Tai-
anese TCM Clinics with data for 4905 TCM clinics [8]. Claim value
ade by TCM clinics for reimbursement from national health insur-

nce is used for performance measure. It showed that consumer
haracteristics such as the frequency of disabling injuries had pos-
tive impacts on the volume of medical services provided by TCM
linics but aging of population did not. Although the overall impact
f global budgeting is controversial, this study showed that it con-
ributed to suppressing the revenue of TCM clinics through the peer
eview mechanism.

Since the special section on South Korea published in Health
olicy in June 2016, newer articles have evaluated the provision
f “integrated care” combining Western and Korean medicine for
troke patients [9], looked at Korea’s way to introduce DRGs (and
ompared it to hospital financing reforms in Japan and Thailand)
10] and assessed the quality of primary care for diabetes patients
ompared to Taiwan [11].

Since 2012, the Korean government has introduced 46.5% price
ut for off-patent medicines in order to contain drug expenditure.
sing an interrupted time series analysis with segmented regres-

ion for 2007–2016, Kwon and others examined the impact of the
rice cut measure on pharmaceutical expenditure [12]. It showed
edicines spending significantly dropped with the price cut ini-

ially but bounced back to the original level. Although it reduced
nit price, the effect did not last long. The impact of price regu-

ation in the pharmaceutical sector has limited impact as in the
ase of the health services in Korea because price regulation does
ot affect the quantity of medicines prescribed or health services
rovided in the long run.

The health system in Singapore, still a country with low health
xpenditure, have only recently been featured in Health Policy. For

 long time, Singapore’s health system and its financing mecha-
isms (Medical Savings Accounts, MediShield and Medifund) were

onsidered to provide inequitable financial protection and to be
nadequate for their focus on acute care. Yin and He compared its

ediShield Life reform of 2015 to achieve UHC with the planned
ntroduction of the Voluntary Health Insurance Scheme in Hong
ts in universal health coverage systems / Health Policy 123 (2019) 343–344

Kong [13]. The latter omission has received policy-makers’ atten-
tion and led to the introduction of care coordination through
Regional Health System (RHS) in 2008 to increase health outcomes
and reduce costs. In 2018, Ong and colleagues analysed the plans to
reduce the number of RHS from six to three [14]. In this issue, the
qualitative study by Ow Yong and Cameron [15] examined how the
policy idea is transferred and translated in the policy process of the
development of integrated care in Singapore. The policy process
was characterized by interacting forces of structures and various
stakeholders, including government agency and non-government
stakeholders in health and social care, as well as negotiations and
debates especially because of multiple and pluralistic interpreta-
tions of integrated care.

References

[1] OECD, Updated on 8 November OECD health statistics – frequently requested
data; 2018 http://www.oecd.org/els/health-systems/OECD-Health-Statistics-
2018-Frequently-Requested-Data.xls.

[2] Kwon S, Busse R. South Korea: an interesting case to study. Health Policy
2016;120(6):577–9.

[3] Ii M, Niu B. Are Japanese people satisfied with their health care system and ser-
vices? Empirical evidence from survey data. Health Policy 2019;123(4):345–52.

[4] Miyawaki A, Kobayashi Y. Effect of a medical subsidy on health service utiliza-
tion amongschoolchildren: A community-based natural experiment in Japan.
Health Policy 2019;123(4):353–9.

[5] Noguchia R, Shenba J. Factors affecting participation in health checkups: Evi-
dence from Japanese survey data. Health Policy 2019;123(4):360–6.

[6] Maedaa M, Fukudaa H, Shimizub S, Ishizakic T. A comparative analysis
of  treatment costs for home-based care andhospital-based care in enteral
nutrition patients: A retrospectiveanalysis of claims data. Health Policy
2019;123(4):367–72.

[7] Huanga Y-Y, Chenga S-H. A community pharmacist home visit project for high
utilizers under auniversal health system: A preliminary assessment. Health
Policy 2019;123(4):373–8.

[8] Changa S-C, Lin C-F, Yeh T-C, Chang C-W. Determinants of the perfor-
mance of traditional Chinese medicine clinics in Taiwan. Health Policy
2019;123(4):379–87.

[9] Park M, Hunter J, Kwon S. Evaluating integrative medicine acute stroke inpa-
tient care in South Korea. Health Policy 2018;122(4):373–9.

10] Annear PL, et al. Pathways to DRG-based hospital payment systems in Japan,
Korea, and Thailand. Health Policy 2018;122(7):707–13.

11] Kim H, Cheng S-H. Assessing quality of primary diabetes care in South Korea and
Taiwan using avoidable hospitalizations. Health Policy 2018;122(11):1222–31.

12] Kwon H-Y, Bae S, Choi S-E, Park S, Lee E-K, Park S, Kim J. Easy cuts, easy
rebound: Drug expenditures with massive price cuts in Korea. Health Policy
2019;123(4):388–92.

13] Yin JD-C, He AJ. Health insurance reforms in Singapore and Hong Kong: how the
two  ageing Sian tigers respond to health financing challenges? Health Policy
2018;122(7):693–7.

14] Ong SE, Tyagi S, Lim JM,  Chia KS, Legido-Quigley H. Health systems
reforms in Singapore: a qualitative study of key stakeholders. Health Policy
2018;122(4):431–43.

15] Ow Yong LM,  Cameron A. Learning from elsewhere: Integrated care develop-
ment in Singapore. Health Policy 2019;123(4):393–402.

Soonman Kwon ∗

Seoul National University, School of Public Health,
Republic of Korea

Reinhard Busse
Editor-in-Chief, Health Policy
∗ Corresponding author.
E-mail address: kwons@snu.ac.kr (S. Kwon)

http://www.oecd.org/els/health-systems/OECD-Health-Statistics-2018-Frequently-Requested-Data.xls
http://www.oecd.org/els/health-systems/OECD-Health-Statistics-2018-Frequently-Requested-Data.xls
http://www.oecd.org/els/health-systems/OECD-Health-Statistics-2018-Frequently-Requested-Data.xls
http://www.oecd.org/els/health-systems/OECD-Health-Statistics-2018-Frequently-Requested-Data.xls
http://www.oecd.org/els/health-systems/OECD-Health-Statistics-2018-Frequently-Requested-Data.xls
http://www.oecd.org/els/health-systems/OECD-Health-Statistics-2018-Frequently-Requested-Data.xls
http://www.oecd.org/els/health-systems/OECD-Health-Statistics-2018-Frequently-Requested-Data.xls
http://www.oecd.org/els/health-systems/OECD-Health-Statistics-2018-Frequently-Requested-Data.xls
http://www.oecd.org/els/health-systems/OECD-Health-Statistics-2018-Frequently-Requested-Data.xls
http://www.oecd.org/els/health-systems/OECD-Health-Statistics-2018-Frequently-Requested-Data.xls
http://www.oecd.org/els/health-systems/OECD-Health-Statistics-2018-Frequently-Requested-Data.xls
http://www.oecd.org/els/health-systems/OECD-Health-Statistics-2018-Frequently-Requested-Data.xls
http://www.oecd.org/els/health-systems/OECD-Health-Statistics-2018-Frequently-Requested-Data.xls
http://www.oecd.org/els/health-systems/OECD-Health-Statistics-2018-Frequently-Requested-Data.xls
http://www.oecd.org/els/health-systems/OECD-Health-Statistics-2018-Frequently-Requested-Data.xls
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0010
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0010
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0010
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0010
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0010
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0010
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0010
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0010
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0010
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0010
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0010
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0010
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0010
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0010
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0010
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0010
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0015
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0015
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0015
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0015
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0015
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0015
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0015
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0015
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0015
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0015
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0015
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0015
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0015
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0015
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0015
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0015
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0015
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0015
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0015
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0015
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0015
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0015
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0015
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0015
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0015
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0015
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0020
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0020
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0020
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0020
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0020
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0020
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0020
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0020
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0020
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0020
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0020
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0020
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0020
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0020
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0020
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0020
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0020
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0020
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0020
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0020
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0020
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0020
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0020
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0020
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0020
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0020
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0025
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0025
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0025
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0025
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0025
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0025
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0025
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0025
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0025
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0025
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0025
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0025
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0025
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0025
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0025
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0025
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0025
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0025
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0025
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0025
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0025
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0030
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0030
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0030
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0030
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0030
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0030
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0030
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0030
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0030
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0030
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0030
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0030
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0030
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0030
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0030
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0030
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0030
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0030
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0030
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0030
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0030
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0030
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0030
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0030
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0030
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0030
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0030
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0030
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0030
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0030
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0030
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0030
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0030
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0035
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0035
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0035
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0035
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0035
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0035
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0035
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0035
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0035
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0035
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0035
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0035
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0035
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0035
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0035
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0035
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0035
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0035
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0035
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0035
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0035
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0035
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0035
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0035
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0035
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0040
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0040
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0040
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0040
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0040
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0040
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0040
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0040
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0040
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0040
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0040
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0040
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0040
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0040
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0040
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0040
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0040
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0040
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0040
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0040
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0040
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0040
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0040
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0040
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0040
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0045
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0045
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0045
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0045
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0045
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0045
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0045
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0045
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0045
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0045
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0045
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0045
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0045
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0045
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0045
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0045
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0045
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0045
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0045
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0045
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0045
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0045
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0050
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0050
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0050
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0050
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0050
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0050
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0050
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0050
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0050
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0050
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0050
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0050
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0050
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0050
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0050
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0050
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0050
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0050
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0050
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0050
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0055
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0055
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0055
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0055
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0055
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0055
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0055
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0055
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0055
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0055
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0055
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0055
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0055
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0055
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0055
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0055
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0055
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0055
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0055
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0055
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0055
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0055
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0055
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0060
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0060
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0060
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0060
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0060
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0060
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0060
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0060
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0060
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0060
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0060
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0060
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0060
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0060
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0060
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0060
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0060
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0060
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0060
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0060
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0060
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0060
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0060
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0060
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0060
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0060
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0060
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0060
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0060
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0060
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0060
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0065
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0065
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0065
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0065
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0065
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0065
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0065
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0065
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0065
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0065
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0065
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0065
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0065
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0065
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0065
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0065
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0065
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0065
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0065
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0065
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0065
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0065
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0065
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0065
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0065
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0065
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0065
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0065
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0070
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0070
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0070
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0070
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0070
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0070
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0070
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0070
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0070
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0070
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0070
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0070
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0070
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0070
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0070
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0070
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0070
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0070
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0070
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0070
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0070
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0070
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0070
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0070
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0070
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0070
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0075
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0075
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0075
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0075
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0075
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0075
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0075
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0075
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0075
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0075
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0075
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0075
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0075
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0075
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0075
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0075
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0075
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0075
http://refhub.elsevier.com/S0168-8510(19)30054-5/sbref0075
mailto:kwons@snu.ac.kr

