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e Data-Driven Policies

) ? About Taiwan and its NHI

Data-Driven Policies: Two Examples
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Ongoing Challenges and Efforts



About Taiwan

as of 2022

23.206 million

36,197 km?

17.56 % 7 47 o,

uss 32,625 83.3(F)/ 76.6(m)

Source: NHIA: https:/nhifile-nhi.cdn hinet.net/media/Taiwan's%20National%20Health%20Insurance%202024-2025(& A R 55 Y 1) 1130820.mp4

https://data.worldbank.org/indicator/NY.GDP.PCAP.CD?locations=OF/. https://www.oecd.org/en/publications/health-at-a-glance-2023 7a7afb35-en/full-report/indicator-overview-country-dashboards-and-major-

trends_d4962905 html#chapter-d1e843-3c7a7758e7/. https://www.oecd.org/en/topics/ageing.html?oecdcontrol-90d4bb70b2-var1=OECD

OECD: 2020, 2021, or
2022

5.96 %.
3.92 %.
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About Taiwan -

Health for All, Healthy Taiwan

1905 &

National
Health
Insurance

Source: NHIA: https://nhifile-
nhi.cdn.hinet.net/media/Taiwan's%20National%20Health%20Insurance %2020
24-2025(2 EHR{RZE3/77)1130820.mp4



Features of NHI : Mission -

| 99.8% of population | [No gatekeener system] 92% providers

https://nhifile-nhi.cdn.hinet.net/media/Taiwan's%20National %20Health%20Insurance %202024-2025( % E{i# fr 2537 fiff 77)1130820.mp4




Features of NHI: Coverage

~AT5 ~[37 ~ @4 | comprehensive coverage

i \ - \ Maternity
‘Dlsease ’ Injury Qre

-~ - -

Tradition Chinese Medicine Day care for Home-based medical care

mental iliness

https://nhifile-nhi.cdn.hinet.net’media/Taiwan's%20National%20Health%20Insurance%202024-2025(2 R 2R 25 X f577)1130820.mp4
https://cc01.wfublog.com/ - https://www.healthnews.com.tw/article/53621 ~ https://www.housecalldoctorsin

re.com/articles/the-benefits-of-home-based-medical-care-for-the-elderly.htm




Features of NHI: -
Payment

1995

Global Budget (GB)
1998 2000 2001 2002 2003

|
Dental Chinese Western Primary Outpatient |

Medicine Care Clinic Dialysis : |
Regional-based GB  /  /
Hospital
2003 202
S5
Regional-based Individual
GB hospital-based

hitps://iwww.nhi.gov.tw/en/mp-2.htm| G B



Features of NHI: Population-based Data

Provider Side: Claims Submission Patient Side: .

Paper-based System mmpElectronic System 1995 Paper-based Card mmp Health IC Card
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1996/ 1997/ 1998/ 1999/ 2000/ 2001/ May G123456788 ~ S B
1995Ma S8 T g ' B Palliative Care |
st asien st Do Not Resuscitate

https://teric.naer.edu.tw/wSite/PDFReader?xmlld=&fileName=1480541436642&format=pdf
https://udn.com/news/amp/story/120910/4561093



https://teric.naer.edu.tw/wSite/PDFReader?xmlId=&fileName=1480541436642&format=pdf

Features of NHI: Population-based Data

Authentication using\
three cards together \

A

/ HIS of NHI-Contracted
Healthcare Providers

NHI VPN
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Healthcare/
Dispensing

_ Levels _
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Patients Providers Hospitals/ Regions  Nation

Clinics

https://nhifile-nhi.cdn.hinet.net/media/Taiwan's%20National%20Health%20Insurance%202024-2025( £ R A2 {R 5532 fifi 17)1130820.mp4
Lee, PC et al.(2022). Digital Health Care in Taiwan: Innovations of National Health Insurance, Spinger. https://doi.org/10.1007/978-3-031-05160-9

Medication

(in 6 months)

(including drug therapeutic
inequivalence reporting function)

Specific Medication Records
(specific controlled drugs and
coagulation factors)

(in 12 months and 24 months)
Surgery Records

(in 12 months)

Drug Allergy
Records
(permanent)
Chinese _ Dental Care
Medicine A . Records
Records AV (in 24 months)

(in 12 months)

Examination
Rehabilitation %  Records
Records . (in 12 months)

(in 12 months)

Examination Results

(in 12 months)

(including medical image in
6 months. results, reports.
out-of-pocket health check
and quality reporting
function of uploaded medical
image)

Discharge
Summary
(in 12 months)

Vaccination Records from
Taiwan CDC(permanent)




Features of NHI: Data-Driven Policies -
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High volume High cost High Risk Correctable

Wilaimson JM.

JAMA. 1978;239(7):631-637. doi:10.1001 /jama.1978.03280340051021
Donabedian A.

JAMA. 1988;260(12):1743-1748. doi:10.1001 /jama.1988.03410120089033



Features of NHI: Data-Driven Policies -

 Pharmcloud/ Medicloud

* Pay for Performance

* Patient-Centered Care for Hospital
Outpatient Departments

* Periodontal Disease integrated
Care

* Preventive dental care for high risk

patients

 Pilot Project for Post Acute Care
 Integrated Home Health Services
 Integrated Delivery Service
 Family Physician Integrated Care
* Telemedicine for Remote Areas

 Integrated Inpatient Care



Data-Driven Policies
Case 1: Duplicate Medications & Tests

High risk population and their top duplicate medications

- Antihypertensive drugs(25%)
- Sedative-hypnotic drugs(16%)

- Antithrombotic agents(12%)
71+ (40% - % - % : - '
i il sl L - Antihyperlipidemic agents(10%)

- Hypoglycemic agents(10%)

https://www.businessweekly.com.tw/focus/blog/24202



Data-Driven Policies
Case 1: Duplicate Medications &
Tests

 System:

Affordable and accessible healthcare
. Patients:

No gatekeeper systems , doctor shopping
. Providers:

Lack of information from other providers



Data-Driven Policles

Case 1: Duplicate Medications &
- Tests

Interventions Sharing information among providers

Improving patient safety
while reducing waste

2013 2014 2015 2017 2018
Pharmacloud MediCloud * Nationwide —
(Drug only) (Added lab. exam, dental,
i Chinese medicine) Rem"'dler SyStem |
Target on brugs in No Payment for Target on 12 Target on 60

Six Categories Duplicate Drugs Categories Categories




Data-Driven Policies
Case 1: Duplicate Medications &

TR -

Medications 2014(%) 2020(%)
Antihypertension 1.32 0.37
Lipid Lowering Agent 0.97 0.29
Antidiabetic drug 1.04 0.30
Drug for Schizophrenia 2.21 0.47
Drug for Depression 1.59 0.40

Hypnotics and Sedatives 3.71 1.30

(d
loud Taiwan H

AAAAY T MAANRAAAN

Citation: Lee, PC. et al. (2022)Digital health in Taiwan: Innovation of National Health Insurance



Hundred mullion pomt

Data-Driven Policies

Case 1: Duplicate Medications &

2018-2020: USD 1 billion

27.82
26.31
24.89 e S
—
.
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+
el 21.61 23.54 23.65 22 30 23.05
-— 20.95 ’ I
18.84 19.90
Medical image
access and
sharing
Query for
examinations and Project
tests results and management
history
2013 2014 2015 2016 2017

Expected
- value

Actual Medical
-8 Claim

Citation: Lee, PC. et al. (2022)Digital health in Taiwan: Innovation of National

Health Insurance P210



Data-Driven Policies
Case 1: Duplicate Medications &
Tests

Conclusion about Medicloud

1. Reducing duplicate medications, tests, and
examinations

2. Improving patient safety while reducing cost



Data-Driven Policies
Case 2: Costly Diseases

2023 Total Exnenditure 2023 OPD Expenditure

0
20% 27%
8.00% 6.00% 4.00% 2.00% 0.00% 0.00% 2.00% 4.00% 6.00% 8.00% 10.00%

——  Renal Diseases .65 [N | D 9.29% Renal Diseases o
=) Oral-related Diseases 5.64% N ) D 7.95% Oral-related Diseases 4w
> Diabetes 4.74% [N : N 6.30% Diabetes ¢
ﬁ .
Hypertension 3.02 [ | N 4.23% Acute URI

Acute URI 3.02% [N 5 NN 3.88% Hypertension ¢——
Cancer in Gl system 2.80% I ¢ BN 2.15% Metabolic Diseases ——

Ischemic Heart Diseases 2.63% [ - I 2.13% Cancer in respiratory system

CvD 247% B ; I 2.05% Cancer in Gl system
Cancer in respiratory system 2.09% [N o N 1.97% Breast Cancer

Flu. 8 pneumonia 1.91% NI |, N 1.85% Gl Diseases

Source: https://www.nhi.gov.tw/ch/cp-6015-0907b-3023-1.html



Data-Driven Policies
Case 2: Costly Diseases

Interventions j§-7.1-

Hepatitis B and

Diabetes Mellitus, Carri Chronic Ki
arriers, ronic Kidney
Bre:ss'l':"(‘::'r;cer, Schizophrenia, Disease(CKD) Pre-ESRD
Maternity Care
. Chronic Obstructive Metabolic Syndrome Cancer , Chronic
Early Intervention p ] )
Pulmonary Disease Diabetes and ESRD infectious

for Children
(COPD) Integrated Care Disease(TB,LTBI ,HV)

https://nhifile-nhi.cdn.hinet.net/media/Taiwan's%20National%20Health%20Insurance%202024-2025 (£ E@{E%&M7) 1130820.mp4



Data-Driven Policies
Case 2: Costly Diseases

[Phase 1 2001-2006 ] [ Pay for Process of Care ]
Provision of the following services Incentives: extra physician fee
e Lab. evaluation (e.g., HbA1c or LDL) ° Regular visit: USD 15

* Medical history assessment - Initial enrolment visit: USD 60
* Physical exam.

. Management plan - Follow-up visit: USD 30

. Diabetes self-management health * Annual evaluation: USD 75
education

https://www.nhi.gov.tw/ch/cp-3282-bfff1-3255-1.htm
https://nhifile-nhi.cdn.hinet.net/media/Taiwan's%20National%20Health%20Insuran ce%202024-2025(2 RRHFREMMT)1130820.mps



Data-Driven Policies
Case 2: Costly Diseases

[Phase 2: 2007- present Pay for Intermediate Outcomes])

m HbA1c (glycated hemoglobin) m LDL

* HbA1C well control rate :<7.0% (<8.0%  ° LDL well control rate : <100mg/dL
* LDL poor control rate : >130mg/dL

for aged 80 and above
” ) _ - LDL improvement rate: compared to last
* HbA1C poor control rate : >9.0% : year, the UACR is improved by 10% and
 HbA1C improvement rate : compared above
to last year, the HbAlc is improved by
5% and above = Number of New cases Complete follow-up
m UACR (urine albumin-creatinine ratio) Incentive:

« UACR well control rate: <30mg/gm
* UACR poor control rate: > 300mg/gm

« UACR improvement rate: compared to
last year, the UACR is improved by 5%  for completed annual follow-up cases

and above

Top 25t/30t percentile hospital and
providers receive extra pay for USD 30

https://www.nhi.gov.tw/ch/cp-3282-bfff1-3255-1.htm
https://nhifile-nhi.cdn.hinet.net/media/Taiwan's%20National%20Health%20Insurance%202024-2025 (2 ER&EE A1) 1130820.mp4



Data-Driven Policies
Case 2: Costly Diseases

NS L3 As of 2023 : 62.4% enrolled in P4P
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2021 2022 2023 2024
year

—clinics —hospitals Source: https://www.nhi.gov.tw/ch/cp-6015-0907b-3023-1.html



Data-Driven Policies
Case 2: Costly Diseases y

Cost-Saving?: P4P vs. non-P4P

DMonly | DMHH®
Quality adjusted life year 0.082 0.085
DM-related ED and mpatient care 44() 293
All Medical Cost 1,112 1,339

% One USD=32NTD

"DMHH: patients with diabetes, hypertension, and hyperlipidemia



https://pmc.ncbi.nlm.nih.gov/articles/PMC4501765/pdf/pone.0133163.pdf

Data-Driven Policies
Case 2: Costly Diseases

Conclusion about Pay for Performance

1. Improving quality of care and reducing cost.

2. It is a voluntary program. High-risk or poor patients
have a likelihood of being excluded from the P4P.

Cheng et al. (2012): Medical care; Chang et al. (2012): Health Affairs. .
Hsieh et al. (2016): Medical care; Tsai et al. (2023): Social Science and Medicine



Ongoing Challenges and Efforts
Deadly Cancer

Cancer 194.0 1 227.6 Cancer
Heart diseases 69.0 2 100.3 Heart diseases
Cerebrovascular diseases 52.4 3 71.6 Pneumonia
Diabetes mellitus 42.3 4 53.0 Cerebrovascular diseases
Pneumonia 41.0 S 49.8 Diabetes mellitus
Accidents and adverse effects 28.4 6 38.4 Coronavirus disease 2019 (COVID-19)
Chronic lower respiratory diseases 27.9 7 38.3 Hypertensive diseases
Hypertensive diseases 21.8 .8 30.3 Accidents and adverse effects
Chronic liver diseases and cirrhosis 21.6 . 9 26.4 Chronic lower respiratory diseases
Nephritis, nephrotic syndrome and nephrosis 16.8 .. 10 24.9 Nephritis, nephrotic syndrome and nephrosis
200.0 150.0 100.0 50.0 0.0 0.0 50.0 100.0 150.0 200.0 250.0
Per 100,000
population

Source: Department of Statistics, MOHW, R.O.C. (Taiwan)
Note: The data for 2013 is the "value adjusted by conversion ratio" and not the original releases of statistical data. https://www.mohw.gov.tw/cp-137-79807-2.html



Ongoing Challenges and Efforts
Deadly Cancer

Cancer of trachea, Cancer of trachea,
bronchus and lung 38.3 . g bronchus and lung
Cancer of liver and 35 5 o 23 1 Cancer of liver and
intrahepatic bile ducts . : intrahepatic bile ducts
Cancer of colon, rectum and anus 236 3 29.1 Cancer of colon, rectum and anus
Cancer of breast (female) 17.5 4 25.2 Cancer of breast (female)
Cancer of oral cavity 12.5 5 15.7 Cancer of prostate
Cancer of prostate  10.9 w— © 15.5 Cancer of oral cavity
Cancer of stomach 10.0  w—— 12.3 Cancer of pancreas
Cancer of pancreas 7.8 o 9 10.0 Cancer of stomach
Cancers of oesophagus 7.5 s 9 8.8 Cancers of oesophagus
Cancer of cervix uteri and uterus, part unspecified 6.3 (. 10 6.4 Cancer of ovary
Per 100,000

500 400 300 200 100 00O 00O 100 20.0 30.0 40.0 500 population

Source: Department of Statistics, MOHW, R.O.C. (Taiwan)
Note: The data for 2013 is the "value adjusted by conversion ratio" and not the original releases of statistical data.  nwsiwwwmonw.goviwicp-137-79807-2 himi



Ongoing Challenges and Efforts
Costly Rare Diseases

(Tusd=32TWD)

Type of User Medical Expenses (2022) | Equivalency

Per capital US$1,145 1.0
Per cancer patient US$6,648 5.8
Per rare disease patient US$22,848 20.0

Per hemophilia patient US$93,890 82.0

https://nhifile-nhi.cdn.hinet.net/media/Taiwan's%20National%20Health%20Insurance %202024-2025(2 EREREIMM)1130820.mp4

{REXT)1130820.mp4



Ongoing Challenges and Efforts

Efforts(examples)
Screening for early detection and treatment.

a. Lung cancer screening

2022: LDCT for smokers or individuals with family history
b. Breast cancer screening
2004: aged 50~69

2009: aged 45~69

2020: aged 40~44 (high

c. Newborn screening of SMN1 gene for spinal muscular atrophy (SMA)



https://www.nhi.gov.tw/en/cp-15440-91d60-8-2.html
https://www.nhi.gov.tw/en/cp-15485-455dd-8-2.htm

Ongoing Challenges and Efforts -
Efforts

Covering effective medications and treatment
a. Examples of Cancer
1. Breast cancer: targeted therapy for HER2-positive cases
trastuzumab emstansine for early-stage cases
11. Multiple myeloma: triplet treatment

$5 million USD investment, benefiting 3,085 patients

b. Example of rare disease: SMA
1. drug: zolgensma
Benefits 218 patients, with saving $0.2 million USD/ person/ year

https://www.nhi.gov.tw/en/cp-15440-91d60-8-2.html
https://www.nhi.gov.tw/en/cp-15485-455dd-8-2.html



https://www.nhi.gov.tw/en/cp-15440-91d60-8-2.html

Prevalence Rate (%)

70
60
50
40
30
20
10

Ongoing Challenges and Efforts
High Prevalence of Chronic Diseases

5[ /E Hypertension @ S5 Hyperlipidemia @ & MiE/# K& Hyperglycemia/Diabetes

_ 63.0

27.9 28.0 29.1 28.2

13.0 12.0
y

= 1B

1 P

205 0L £ 20-397%% 40-64%% 65 A
20+ 20-39 40-64 65+



https://ppws.ndc.gov.tw/Download.ashx?u=LzAwMS9VcGxvYWQvNDY0L3JlbGZpbGUvMTAzNDcvMTU2LzBjMjZmMWRmLTE5YmItNGMxZS04NjA5LTRhNGNlOTZiNWE5NS5wZGY%3d&n=5Lit6I%2bv5rCR5ZyL5Lq65Y%2bj5o6o5LywKDIwMjTlubToh7MyMDcw5bm0KeewoeWgsS5wZGY%3d&icon=.pdf
https://ppws.ndc.gov.tw/Download.ashx?u=LzAwMS9VcGxvYWQvNDY0L3JlbGZpbGUvMTAzNDcvMTU2LzBjMjZmMWRmLTE5YmItNGMxZS04NjA5LTRhNGNlOTZiNWE5NS5wZGY%3d&n=5Lit6I%2bv5rCR5ZyL5Lq65Y%2bj5o6o5LywKDIwMjTlubToh7MyMDcw5bm0KeewoeWgsS5wZGY%3d&icon=.pdf
https://www.hpa.gov.tw/EngPages/Detail.aspx?nodeid=3850&pid=18598

2024 11.7
2030 10.0
2040 8.1
2050 7.8
2060 7.4

2070 6.9

Ongoing Challenges and Efforts
Fast-rising Aging Population

!

15-641%
192 2024 63.5
22 1.1
S <Y 46.5
38.4 “al 45.0
43.2 2060 31.6
46.5 2070 34.2

75-845%
10.1

10.0
16.1
21.5
24.1

31.4




Ongoing Challenges and Efforts

Interventions [ A good hospital in the community, a good doctor nearby }

Enhance Primary Healthcare Service Capacity Improve Public Knowledge of Self-Care
(ex.Open primary care indicators; expand the (ex. Strengthen public education on tiered healthcare)
scope of outpatient services)

Increase Payment Standards for Severe Conditions, Strengthen Governance of Medical

i Guide Hospitals to Reduce Mild Case Services ::orTratli‘:nls P »
I (ex. Adjust payment standards for severe Mo ASEMICH MW reinforce supervision
conditions) of medical corporations)

0

Guide the Public to Develop Referral Habits and

Tiered
Healthcare

Adjust Partial Cost Sharing Strengthen Collaboration Between
(ex. Reduce the economic burden for vulnerable Hospitals and Clinics, Provide Continuity of
populations seeking medical care) Care

(ex.Establish a referral information
QXChange Platform) https://www.lv.gov.tw/Pages/Detail.aspx?nodeid=33357&pid=184859



Ongoing Challenges and Efforts
My Health Bank

Personal Health Data (PHR) Platform

For Better Health Management:

Sources of Health Data

RFEFE
My Health Bank

\’;‘f LT OR

Virtus N4 Cardd

W gesnnsyE
'_\ s Supgrermet

:.; ~ WS+ O RN
Doe-Tane PN

| =

11.43 million
Number of uses. 383.23 million
(As of December 31, 2023)

Users.

in My Health Bank:

- Claim Data
*NHI Card Data

- Data Contributions from

Healthcare Providers

* Data from Other Agencies
* Disease Risk Assessment

Reports

* Disease Surveillance
Reminders

- Self-Reported Data

» Integrating Health Data from
Wearable Devices

9 @

Google Fit

\____J Apple Health

» Optimizing Integration of
Health Data

» Sharing Personal Health Data
with Trusted Partners

Applications:
* Coronary Artery Calcium Scoring
* Osteoporosis Evaluation
* Obesity Prevention

hetne/Inhifila_nhi crddn hinat® nat Imadia ITalwan'eUL 2NN atinnall2NUaalehioi2n]

» Creating a Robust Health
Data Ecosystem with SDK

@

Providing an SDK as
a Tool for Sharing
Health Data

~ Authorizing | 4.

! \ E 2,
| o APP
(Therdt Party)
Integrating
Personal
Health Data

Health Management Services

nnnnnnnnn
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Health for All, Financial

—Sustainability
Digital Emerging
Transformation Technologies

Patient-Centered

and Valued

_Healthcare

Service Innovative
Optimization Model




Health for All, Financial Sustainability

% —®— Satisfied —®—  Dissatisfied
100
90.2 91.0 91 .2
90 85.2 85.8 1
\_80.4 10 " go.7  O1°
80 78.5 78.6 775 : 78.6 : 86.5
: 82.9
72.3 793 79.4 80.0 79.8
70 65.7 65.4 65.6 70.9 =0
61.0 67.6
60 63.3 63.8 64.3
59.7
50 470 B ) Copayment Implementation of
Premium & adjustment Second Generation NHI|

40 Copayment adjustment

Posd. ¥ 341

: 28.1
<10 250 259
22.1 22.1
27.0
20 24.5 Hib - 18.2
22 5 15.9 3 22.0 169 ., |
20.1 19.4 ' 125 2 4
15.8 15.7 8.1 8.4
13.6 A 8 d

10 1786 13.4 PE 7.3 6.8
0

2288835888888 8cc s o000 8888 Ye

Source: National Health Insurance Administration, MOHW (NHIA)/ https://www.mohw.gov.tw/cp-
137-79807-2.html
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