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Secondary data
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The Healthcare Triangle

B IR M6 A 574 (6 aims)

oet . R% (Safety)
- B (Effectiveness)

Vebu UYL Bm ARSI (patient-
centeredness)
nocess BPE (Timeliness)
« X (Efficiency)
Quality \_/ « A (Equity)

Population Health
(IOM: Crossing the Quality Chasm)

F.2
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Primary data
Address chief criticism of Randomized Controlled Trails (RCTs):
Genealizability

Availability, Cost, Time

Serve as a rich source of descriptive information

Examine exposure in real life > Policy decisions possible

Large sizes permit investigation of exposures with smaller effect
sizes

(Pi and Featherston, 2009)
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Activity (claims) and cost data
* Owners: payors, providers

* Example data sets: utilization
of care, cost estimates

Clinical data
* Owners: providers
* Example data sets: electronic

Integration of

data pools required for
major opportunities

Pharmaceutical R&D data Patient behavior and sentiment data
= Owner: pharmaceutical = Owners: consumers and stakeholders
companies, academia outside healthcare (eg, retail, apparel)
* Example data sets: clinical trials, Example data sets: patient behaviors
high-throughput-screening and pref: , retail pt
libraries history, exercise data captured
in running shoes
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100+

804

60+

404

Annual number of studies

204

@ —® AINHIRD studies
[~ —{J Studies in clinical science
A-——A Studies in general health

C— Cumulat

Cumulative number of NHIRD studies

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

HHEMR: Chen, Y. C., Yeh, H. Y., Wu, J. C., Haschler, |, Chen, T. J., & Wetter, T. (2011). Taiwan's National
Health Insurance F D ini:

Scientometrics, 86(2), 365-380.

ive health care database as study object in bibliometrics.
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HBEVR S (trend study)

ARTICLE |

A 10-Year Experience with Universal Health Insurance in Taiwan:
Measuring Changes in Health and Health Disparity

Chi Pang Wen, MD, DrPH; Shan Pou Tsal, PhD; and Wen-Shen lsabella Chung. MSc

Annals of Internal Medicine

Figure 3. Gaps in life expectancy for health class groups 2 to
10 versus health class group 1.

Life Expectancy Gap In Men, y

Life Expectancy Gap in Women, y

1982-1984

1992-1994

2002-2004
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DOOE: 1001111 1864-5491.2010.03007 %
Original Article: Epidemiology
Type 2 diabetes prevalence and incidence among adults
in Taiwan during 1999-2004: a national health insurance
data set study

C. H. Chang*t', W. Y. Shau$§", ¥. D. Jiang*', H. Y. Li*, T. . Chang*, W. H.-H. Sheu®,
C. F. Kwok*®, L T. Hott and L. M. Chuang*t

X 92 (cohort study)

Example: Effect of Backward Medication Switching on the Risks
of Adverse Events of Schizophrenia Patients Using Atypical
Antipsychotics

@, .. P . -
T et - Population ?Not Eligible
§ ; .. Disease
= 1 Eligible Exposed < .
e : - No Disease
: === oo o= wA s Not Exposed
- ™ LGP FES & (— 1k 2 i
o ) Aanpey HRBRCRR) Dlsefase
% Awedmicirm | Age2 0 yeurs No Disease
g 2 i ‘”*‘-W =« R H E"] ?%%ﬁfﬁ@:ﬁﬁ%@ﬁﬁﬁﬁZ%Wﬁ BARERE
ey i “ REBRE—REEHNETRREBEAROTE  (apan)
5 + ::ﬂ g *l _’_x‘ﬁ HHEME: Lee, Y. C., Huang, Y. T, & Huang, W. F. (2008). Effect of Backward Medication Switching on the Risks
§ - B - of Adverse Events of Schizophrenia Patients Using Atypical Antipsychotics. Journal of Food and Drug Analysis,
o e P.25 49-55. P27
Mortality of patients with type 2 diabetes in
Taiwan: A 10-year nationwide follow-up study e a—— ? pros one

Table 3 - Overall and sex-specific predictors for all causes mortality in patients with type 2 diabetes.

Total

e*1
W Predictors Person-years MNo. of Mortality rate Adjusted interaction U~ ° »
observed death (per 10,000 hazard ratio by gender
C} person-years) (95% CI)
Sex
Men 181,088 8313 459 1.43 (1.39-148)
Women 177,720 6399 360 1.00
Age (years) p<00
30-39 19920 197 99 1.00
40-49 66,459 917 138 1.28 (1.10-1.50)
50-59 98,146 1967 200 1.76 (1.52-2.05)
60-69 96,771 3768 389 3.10 (2.68-3.59)
70-79 63442 5106 805 5.93 (5.13-6.84)
BO-89 13319 2458 1845 13.70 (11.82-15.87)
=80 750 299 3087 31.27 (26.06-37.51)
p for trend test <0.001
Urbanization® p=017
7 100,330 3435 342 1.00
6 105452 4017 381 1.11 (1.06-1.16)
s 59,750 2481 419 1.19 (1.13-1.25)
4 52424 2582 493 1.26 (1.19-132)
3 8457 518 613 1.34 (122-147)
2 15433 ars 569 1.37 (1.27-1.48)
1 13,630 769 564 1.38 (1.28-145)
p for trend test <0.01
Charlson’s score® p=003
-2 93,383 1562 167 1.00
34 102,506 2877 i | 1.40 (1.32-1.50)
25 162917 10,273 631 2,51 (2.37-2.65)
p for trend test <0.01
* A higher number is indicative of a higher level of urbanization P 26

® Calculation was based on the i ion of selected idity in 1-year period prior to recruitment.

Does Hepatitis C Virus Infection Increase Risk for Stroke?
A Population-Based Cohort Study

Chien-Chang Liao™?, Ta-Chen Su? Fung-Chang Sung®, Wan-Hsin Chou'=, Ta-Liang Chen'**

1Health Policy Research Centes, Taipei Medical University, Taipei, Taiwan, 2 Department of Anesthesiology, Taipei Mediesl University Hospital, Taipei, Tawan,
3 Department of Cardiology, National Taiwan University Hospital, Taipei, Taiwan, 4 Depastment of Public Heakth, China Medical University, Taichung, Taiwan

Table 3. Multivariable Cox model measured hazard ratios and
95% confidence intervals for stroke.

Multivariate-adjusted

HR (95% ClI)
Hepatitis C YEs vs. no 122 (1.13-1.40)
Male vs. female 1.00 0.91-1.09)
Age 10-year increment  1.05 (1.05-1.06)
Low-income yes vs. no 152 (1.17-1.96)




TR BIE BB 55 (case control study)

The association between thiazolidinediones and
hospitalisation for fracture in type 2 diabetic patients

W LA 5 B TZD 8 W45
Diseased Exposed

(Cases) Not Exposed
B IR

Not Diseased

Exposed
(Controls) <Not Exposed

» A IRETHEFR R B IE A TZDEY A B8 B i 2 B IR

HHERE: Hsiao, F. Y., & Mullins, C. D. {2010} The assocuatnon between thiazolidinediones
and hospitalisation for fracture in type 2 di Pof ion-based
nested case-control study. Diabetologia, 53(3), 489—496

HE BB T (quasi-experiment study)

Health Policy 107 (2012) 202-208

Contents lists available at SciVlerse ScienceDirect

Health Policy

ELSEVIER journal homepage: www.elsevier.com/locate/healthpel

The impacts of DRG-based payments on health care provider behaviors
under a universal coverage system: A population-based study

Shou-Hsia Cheng®*, Chi-Chen Chen?, Shu-Ling Tsai®

3 [nstitute of Health Policy and Management, College of Public Health, National Taiwan University, Taiwan
b Bureau of National Health Insurance, Department of Health, Executive Yuan, Taiwan

ARTICLE INFO ABSTRACT
Article history Objective: To examine the impacts of diagnosis-related group (DRG) payments on health
Received 1 November 2011 care provider's behavior under a universal coverage system in Taiwan.
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P29 P31
Association Between Nucleoside Analogues = EEERTIE (quasi-experiment study)
and Risk of Hepatitis B Virus-Related
Hepatocellular Carcinoma Recurrence Effect of the Pav-for-Perf p (
E aQy - - | -
Fol owi ng leer Resection ect or the ay\ or CI; ormance rrogram ror
fug W NI D, P Breast Cancer Care in Taiwan
Chun-Ying Wu, MD.PhD.MPH conpgnt Tumor mecumence s a major issue for patients with hepatocelular carci-
Yi-Ju Chen, MI), moma (HCCH follm-ng(uunve lver resection.
the ucleoside analogue use and rik
ofmmo« PECUFTENCE i mnu with hepatitis 8 wus CHEV)-related ncc after cura-
e surgery. Raymend N.C. Kue, PhD; Kuo-Piao Chung, PhD; and Mei-Shu Lai, MD, PhD
Design, Setting, and Participants A natonwide cohort study between October
o Databss emong 100938 nwy dsenosed HCC pabets. we Hentid 1569 Table 3. Cox Models for BC-P4P Enroll d Other Factors Related to Survival and R
search Database newly dia patients, we |
HB’Ircl.de(CD\l:m‘tswhomwvd(uxalwl:mrmhmfwﬂ((b(ﬂm& M Table 3. Cox Models for nrollment and Other Factors Related to Survival and Recurrence
5-Year Overall Survival 5-Year Recurrence
C incidence for ‘Overall mortality
&0 60 Model 1 Model 2 Model 3 Model 4
Characteristic Exp () 95%Cl P Exp (i} 95%Cl P Exp(f) 95%Cl P Exp (f) 95%Cl P
50 50
# # BC-PAP enrcliment - - - 0.167 0.064 <001 - - - 0.370 0200 002
& & 1o to
g 40 é 0.432 0.685
E g E Interaction of surgeon — — — 1.001 0996 727 — — — 1001 0898 480
g k] volume and quality of care to to
I 3 , 1.006 1.004
é é Interaction of BC-P4P and - - - 1016 18856 004 - - - 3183 1333 006
10 quality of care to to 7274
26.530
Modifiod kog-rank P<.001
0 L . v L 2 Propensity score — — — 0.989 047 a7 — —_ — 0.716 0.428 204
1 2 3 4 5 6 3 . to to
Follow-up, ¥ Follow-up, y 2.064 1199
Mo, at risk Mo at risk
Untreated 4051 2807 1685 1080 66T 411 205 Untrealed 4051 3428 2506 1783 1177 734 358 BC-P4P indicates pay-forperformance program for breast cancer care; CI, confidence interval,
Treated 518 248 124 68 0 19 e Traated 518 280 162 a6 &1 3z 1
Wul’.‘. Chen Y, Ho HJ, et al. Association Between Nucleoside Analogues and Risk of Hepatitis B Virus—Related
G Following Liver Resection. JAMA. 2012,308(18) 1906-1913 P30 P.32
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Detecting influenza epidemics using search engine
query data

Jeremy Ginsberg', Matthew H. Mohebbi', Rajan 5. Patel’, Lynnette Brammer', Mark 5. Smolinski' & Larry Brilliant'

Data available as of 4 February 2008

v

[

Table 1| Topics found in search queries which were found to be most cor- §: —_—
related with CDC ILI data g0
Search query topic Top 45 queries. Next 55 queries E - Data available as of 31 March 2008
n Weighted n Weighted a 2 T T T T
P
Influenza complication 11 18.15 5 340 25k — =2 g
Cold/flu remedy 8 5.05 6 5.03 —_—
General influenza symptoms 5 2.60 1 0.07 0 . . . . . . . .
Term for influenza 4 3.74 6 0.30 Data available as of 12 May 2008
Specific influenza symptom 4 254 6 374 5 T T T T T T T T
Symptoms of an influenza 4 221 2 092
complication 25F : — 1
Antibiotic medication 3 6.23 3 317 CF_—_ , ) . . ., . -
General influenza remedies 2 0.18 1 0.32 40 43 a7 51 3 7 11 15 19
Symptoms of a related disease 2 166 2 0.77 Week
Antiviral medication 1 0.39 1 0.74
Related disease 1 6.66 3 377 figure 3 | ILI percentages estimated by our model (black) and provided by
Unrelated to influenza 0 0.00 19 28.37 :he CDC (red) in the mid-Atlantic region, showing data available at four
Total 45 49.40 55 50.60 soints in the 2007-2008 influenza season. During week 5 we detected a
The top 45 queries were used in our final model; the next 55 queries are presented for
comparison purposes. The number of queries in each topic is indicated, as well as query- P73 P75
volume-weighted counts, reflecting the relative frequency of queries in each topic.
1 2 T T T T I T
9 10 | 1 Text and Structural Data Mining of Influenza
g 8 1 N Figure 1. Methodology to monitor influenza-like illness in social media and to identify
g 6 E possible web and social media communities to participate in a public health response.
a 4 4
3 :
= 2 o 4
0 1 1 1 1 | P Pl |
2004 2005 2006 2007 2008
Year ( )
Figure 2 | A comparison of model estimates for the mid-Atlantic region ~
(black) against CDC-reported ILI percentages (red), including points over Analyst
which the model was fit and validated. A correlation of 0.85 was obtained
over 128 points from this region to which the model was fit, whereas a
correlation of 0.96 was obtained over 42 validation points. Dotted lines
indicate 95% prediction intervals. The region comprises New York, New
Jersey and Pennsylvania. Public N
heath N -
info.
P.74 0. 76

(Corley, et. al., Int. J. Environ. Res. Public Health 2010, 7(2), 596-615)




Twitter: Flu Surveillance

- New system automatically identifies tweets that indicate
influenza infection

12/30/12 1630

Sauwy - 12/31/12 1826

“ Damnnnn /: This flu & sore throat is killing me .. V113 1578
I 1/2/13 1924

il 1/3/13 2167

1/4713 2316

— — 1/5/13 2133

) Slept whole day but still sleepy . Flu is really killing me . 3 1/6/13 2076
Expand v 2441
1/8/13 2588

— o o
Tired. And this flu is killing me. | hope when | wake up tm 1/11/13 4627

gone and not ancther sickness coming.. 1/12/13 3716

xpand 1/13/13 3263

1/14/13 3811

(Paul: Data mining social websites for public health, 2013)
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Research report

Association of Internet search trends with suicide death in Taipei City,
Taiwan, 2004-2009

Albert C. Yang *"<*, Shi-Jen Tsai ¢, Norden E. Huang “*, Chung-Kang Peng

gm - w Z
—  Suicide i

L —— Intermet Search for "Mior Depressior [-80

g - — | Intemet Search for "Suicide’

. 1. Comparison of monthly suicide counts (black) and Internet search trends of terms “major depression” (blue) and “suicide” (red).
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(Paul: Data mining social websites for public health, 2013)
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So Target started sending coupons for baby items to
customers according to their pregnancy scores. Duhigg shares an anecdote —
so good that it sounds made up — that conveys how eerily accurate the
targeting is. An angry man went into a Target outside of Minneapolis,
demanding to talk to a manager:

“My daughter got this in the mail!” he said.
“She’s still in high school, and you're
sending her coupons for baby clothes and
cribs? Are you trying to encourage her to
get pregnant?”

The manager didn't have any idea what the
man was talking about. He looked at the
mailer. Sure enough, it was addressed to
the man's daughter and contained
advertisements for maternity clothing,
nursery furniture and pictures of smiling

infants. The manager apologized and then
called a few days later to apologize again.

(Nice customer service, Target.)

On the phone, though, the father was somewhat abashed. “I had a talk with my daughter,” he
said. "It turns out there's been some activities in my house I haven't been completely aware of.
She's due in August. I owe you an apology.”
P 83

TECH

How Target Figured Out A Teen
Girl Was Pregnant Before Her
Father Did

20 LEH 334 commants, 173 caled-cut -+ Comament Now  + Follow Comments

Every time you go shopping, vou share intimate
details about your consumption patterns with
retailers. And many of those retailers are
studying those details to figure out what you
like, what you need, and which coupons are
most likely to make you happy. Target, for
example, has figured out how to data-mine its
way into your womb, to figure out whether you
have a baby on the way long before you need to

start buying diapers. TARG ET

Charles Duhigg outlines in the New York Times
how Target tries to hook parents-to-be at that
crucial moment before they turn into rampant

— and loyal — buyers of all things pastel, plastic, and miniature. He talked to P 62




