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Presentation Outline

Legislative environment determines health outcomes

Did smoke-free legislation reduce AMI in Singapore?

Does smoke-free legislation reduce stroke around the world?
Do Good Samaritan Laws increase BCPR in the real world?



Countries/Areas With
Highest Law and Order Index Scores

I Singapore

Norway
Iceland
Finland
Uzbekistan
Hong Kong
Switzerland
Canada
Indonesia
Denmark
Slovenia
Luxembourg
Austria
China

Netherlands
Egypt

Based on Gallup World Polls, 2017

Full results for all countries available at the back of the report.

2018 Global Law and Order Report. Gallup, Inc
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RANKING HISTORICAL TABLE  Filter By: mor INCOME W Q

Countries Scored by Order and Security

Luxembourg 1 0.95
Singapore 2 0.94
Denmark 3 0.93
Ireland - 0.93
MNorway 5 0.93

World Justice Project Rule of Law Index 2024
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Singapore, a law-abiding nation
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Social Ecological Model

Policy

Community

Institutional

Interpersonal

Federal, state, and
local legislation

Cities, neighborhoods,
resources, and norms

Organizations, schools,
and workplaces

Friends, family, and
social networks

Knowledge, attitudes,
skills, and behaviors



THE DRIVERS OF HEALTH

Social &
Economic
Environment

Health
Behavior

Clinical Physical
Care Environment

Social environment & health behaviors are

the biggest determinants of health
McGovern et al. Health Affairs 2014



How about in emergency medical care - cardiac arrest?




How about in emergency medical care?

Frame of Survival
for improving OHCA outcomes in developing EMS systems

Political Healtcare Legislative Basicstateof __ Traffic congestion
commitment expenditure environment preventive health solutions
Culture of Relationship w/ government, Quality Emergency care
excellence police, fire, hospitals improvement network
Strong EMS Field to facility
leadership communication
‘.‘lnnp'. o WPiry,
Cost-efficient : AR, ' Motivation
smart technologies CJAL of staff
(Fe e
Good Samaritan » Ambulance/
laws population ratio
EMS specialty
P g Research
development
- ) : ) projects
Health seeking behavior Willing and competent Practice of giving
Appropriate use of EMS Pool of b‘,'btﬂ"}df;‘ﬂi CPR,"’."\ED way to ambulance
Cultural views of Cultural willingness Research Road Reliable

death and resuscitation — to help strangers environment conditions telecommunications

Nadarajan et al. Resuscitation 2018



Circumventing the KAP disconnect

Knowledge 1 Attitudes Practices
Lack of awareness/familiarity Absence of outcome expectancy l
Lack of knowledge Absence of self audit Internal and external barriers

Lack of mofivation

Example: Know about exercise benefits exercise
90% : : 25%
Barriers
Lack of support
Lack of skills, Adverse environment




Study #1 of 3

Original research

Association between the extension of
smoke-free legislation and incident
acute myocardial infarctions in
Singapore from 2010 to 2019: an
interrupted time-series analysis

- ] Jamie S Y Ho," Andrew F W Ho,*** Eric Jou,” Nan Liu,” Huili Zheng,® Joel Aik @ *7
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It is an offence “to inhale and expel the smoke of tobacco or any other substance and to hold any
cigar, cigarette, pipe or any other form of tobacco product which is alight or emitting smoke”

Smoking (Prohibition in Certain Places) Act 1992



List of Places Where Smoking is Prohibited

List of Areas where Smoking is Allowed*

It is an offence for a person to smoke in smoking prohibited areas listed under th
Places) Regulations 2018.

1. If you are within a building or public service vehicle, it is largely not permitted tg
rooms and uncovered areas on the rooftops of multi-storey carparks. This includg
residential building, atrium, courtyard, common corridor, lifts, lobby, void deck, an

ra

. If you are outside a building or public service vehicle, the following are also smi

« Everywhere around the hospital compounds

Holding a lighted or smoke-emitting
cigarette or tobacco product
is prohibited

» Educational institutions and their compounds including any area within five A
» Covered linkways
= Bus stops, bus shelters, and bus poles, including any area within a five metr:

-t

» Parks in public housing estates managed by the respective Town Councils

» Parks under the purview of JTC Corporation

ns, smoking is allowed in the smoking facilities i.e. smoking corner, smoking room

at food retail establishments

emises, Changi Airport, public entertainment outlets.
within

ew of JTC,

fupied by officers of MINDEF and

pking Zone

b is allowed:

as long as no second-hand tobacco smoke is expelled (i.e. windows are fully

« Playgrounds and exercise areas, including adjacent amenities for users

= Reservoirs; Active, Beautiful, Clean Waters (ABC Waters) Sites; 10 Recreational Beaches {/

Swimming pools, including changing and shower rooms or areas for users of the swimn
five metres of the swimming pool.

Pavilions within any residential premises meant to hold functions

$1000
FINE

» Pedestrian overhead bridges, covered or underground walkways
» Washrooms, including mobile toilets
» Public areas within the Orchard Road precinct designated as a No Smoking Zone

Any area within five metres of ventilation intakes, external windows, openings, entrances, and
commercial, industrial or recreational purposes or publicly accessible where smoking is prohi

Please note that smoking is also prohibited at all parks, gardens and nature reserves manage

*Smoking is prohibited at Changi Beach, East Coast Beach, West §
Coney Island Beach, Punggol Beach, Siloso Beach, Palawan Beacl

Correct as at 4th March 2025

wound un) in smoking prohibited places

\"\ residential estates

;. Unsheltered) in town centres

aces except at Orchard Road No Smoking Zone

ks except those at Orchard Road Mo Smoking Zone

1s on the top deck of multi-storey carpark buildings except those at Orchard Road No Smoking

tways except those at Orchard Read No Smoking Zone
cept those at Orchard Road Ne Smoking Zone

P/ king is usually permitted, there are some temporary exceptions where smoking is prohibited:

pr permanent or temporary

ated by manager of a place



Timeline of smoking controls (pg 1 of 2)

1992: Smoking (Prohibition in Certain Places) Act integrates previous smoking bans (buses, MRT, cinema).
1994: Smoking is banned in all air-conditioned private offices and factories.

1997: Smoking is banned on the compounds of all educational institutions - schools, junior colleges, polytechnics and covered
buildings in universities.

2004: Graphic warnings on the dangers of smoking are required to be displayed on cigarette packs. Singapore ratifies the World Health
Organisation Framework Convention on Tobacco Control, the first evidence-based global health treaty which came into force in 2005.

2007: Smoking is banned in all entertainment outlets including pubs, bars, dance clubs, lounges and nightclubs and their outdoor
refreshment areas.

2009: All Singapore duty-paid cigarettes (SDPCs) have to be labelled with SDPC marks and vertical bars on individual sticks.

2010: Smoking cessation counselling offered in schools, with full-time nurses stationed to counsel students in secondary schools,
colleges and polytechnics.

2011: Ban on sale of tobacco products in shops that sell health-related products and those that offer youth-centric products or services
such as game arcades, confectioners, candy, comic and toy stores.

National anti-smoking social movement | Quit launched by Health Promotion Board (HPB). It adopts a community-based personalised
approach to build a network of support for smokers to quit.

2012: Blue Ribbon initiative launched by HPB to encourage and mobilise businesses and organisations like markets, food centres and
hotels to support smoke-free environments given the harm of second-hand and third-hand smoke.



Timeline of smoking controls (pg 2 of 2)

2013: Smoke-free places expanded to include public areas in residential areas including common areas of residential buildings
(common corridors, void decks, staircases, stairwells and multi-purpose halls), covered walkways and linkways, pedestrian overhead
bridges, a 5m radius from the edge of bus shelters, and hospital outdoor compounds.

2014: Ban on shisha.

2015: Ban on emerging tobacco products such as smokeless cigarettes and dissolvable tobacco or nicotine.

2016: Ban on point-of-sale display, customer loyalty programmes and promotional schemes involving tobacco products.

2017: Ban on smoking in private hire cars, trishaws and excursion buses, and compounds of autonomous universities, private
educational institutions and within 5m of all educational institutions; food and beverage outlets no longer allowed to apply for new
smoking corners.

Ministry of Health announces plan to increase minimum legal age for smoking from 18 to 21 by 2021.

2018: Ban on e-cigarettes and vaporisers; 10 per cent increase in excise duty for all tobacco products, including clove cigarettes, and
other cigarettes containing tobacco and tobacco substitutes, which are now subjected to excise duty of 42.7 cents for every gram or
part thereof of each cigarette, up from 38.8 cents previously. This came after cigarette and manufactured tobacco levies went up by 10
per centin 2014.

2019: Smoking in all public areas within Orchard Road precinct prohibited, but there are more than 50 designated smoking areas.



Did expansion of smoking control reduce AMI 2010-20197

e Countries that enacted smoke-free laws have reported respiratory health
benefits

Majority of studies examined indoor smoking bans

Our previous studies found that air quality triggered AMI within 4 days
Did the series of smoking controls in Singapore reduce AMI incidence?
Did certain subpopulations benefit more?
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Methods

e Singapore Ml registry (2010-2019)

o Mandatory notification by law
Interrupted time-series, with SARIMA models

Accounted for monthly population size (from mid-year estimate)

Accounted for prevalence of obesity, hypertension, diabetes, hyperlipidemia
Accounted for prevalence of smoking (eg 13.9% in 2010, 10.1% in 2020)
Accounted for tobacco retail prices

Assessed effect modification by age & sex

Ho et al. BMJ Global Health 2023



AMI Incidence per 1,000,000 population

Interrupted time series (1)

Counterfactual

Common areas of

Public, private = Educational institutions,

o | residential blocks, linkways, estate and passenger transportation
0 overhead bridges and neighbourhood buses and taxis
within 5m from bus stops parks
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Ho et al. BMJ Global Health 2023



AMI Incidence per 1,000,000 population

Interrupted time series (2)

Common areas of

Public, private = Educational institutions,

= . residential blocks, linkways, estate and passenger transportation
0 overhead bridges and neighbourhood buses and taxis
within 5m from bus stops parks
¥ L 4 8 & 8 8 43 S
N N N N N N N N N N 4%
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Ho et al. BMJ Global Health 2023



Effect modification by age
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Findings

e AMI incidence fell following the 2013 smoking ban to housing estates
(common areas, pedestrian linkways, overhead bridges, bus stops)

e Averted 2097 (95% CIl 2094 to 2100) cases over 10 years

e Further expansion to parks, schools, buses and taxis did not show further
protection

e Non-significant increase in AMI in 2016 was unexpected (related to hs-TnT
assay rolled out in 20147?)

e Elderly much more likely to benefit

e Limitation: causality

Ho et al. BMJ Global Health 2023



Cohort smoking ban?
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Singapore

Singapore ‘open to the idea’ of cohort smoking
ban, will study how New Zealand implements
ban

@ Jalelah Abu Baker

11 Jan 2022 02:35PM
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Study #2 of 3

European Stroke Journal

How are other cities’ smoking

protection against emergency

Es U Impact Facror: 5.9

5-Year Impact Factor: 5.9

a Free access Review article First published online October 30, 2024

Impact of smoke-free legislation on stroke risk: A systematic review and meta-analysis

Zhuo Xun Chua &, Chern Yeh Lai Amanda, .3 and Andrew Fu Wah Ho ™1 |j:+?:] View all authors and affiliations

OnlineFirst https://doi.org/10.1177/23969873241293566

control doing in terms of

health conditions?




Identification

Screening

Included

Identification of studies via databases and registers

Identification of studies via other methods

Records identified from:
Medline (n = 665)
Embase (n = 2940)
Cochrane (n = 299)
Scopus (n = 83)

Total (n = 3987)

Records screened
(n=3285)

v

Records removed before
screening:
Duplicate records removed
(n=702)

Records identified from:
Citation searching (n = 491)

v

-+ \1—

Reports sought for retrieval

Records excluded**

(n=27)
|

Reports assessed for eligibility
(n=27)

v

Stroke

admission

Stroke

Mortality

A 4

Studies included in systematic
review (n = 15)

v

(n =3258)
Reports not retrieved Reports sought for retrieval
(n=0) (n=14)
Reports excluded: Reports assessed for eligibility
Wrong publication type (n=14)
(n=3)

Irelevant data (n = 2)
Duplicate dataset (n = 2)
Existing partial ban (n=5)
Total (n=12)

Reports not retrieved
(n=0)

Studies included in meta-
analysis (n = 13)

v

Reports excluded:
Wrong publication type
(n=4)
Irrelevant data (n = 2)
Duplicate (n = 2)
Existing partial ban (n=4)
Wrong intervention (n = 2)
Total (n=14)

Chua et al. Eur Stroke J 2024




Results

Included 15 studies, of which 13 meta-analyzed

Conducted between 2010 to 2023

6 Europe, 5 North America, 4 East Asia

6 studies analyzed country-wide bans, 4 state/province-wide, 5 city-wide

9 studies used ITS, 4 before-after with control, 2 before-after without control
All were indoor bans

Extent of ban:
o Workplace, restaurants and bars (WRB): 12 studies
o Workplace and restaurants (WR): 1 study
o  Workplace only (W): 1 study

Chua et al. Eur Stroke J 2024



Effect of smoke-free legislation (WRB) on stroke
admissions

Weight Weight

Study Risk Ratio RR 95%-Cl (common) (random)
Humair et al 2014 ¥ 0.920 [0.770; 1.110] 2.4% 5.3%
Herman et al 2011 —— 0.818 [0.740; 0.905) 8.0% 11.8%
Galan et al 2015 (Madrid) H— 1.008 [0.948; 1.071] 21.7%  17.7%
Galan et al 2015 (Barcelona) —i— 0.898 [0.839; 0.962) 17.2% 16.4%
Chu et al 2022 — 0.855 [0.765; 0.955] 6.5% 10.6%
Naiman et al 2010 — T 0.962 [0.895; 1.034] 15.5%  15.8%
Kent et al 2012 -+ 0.930 [0.730; 1.200] 1.3% 3.2%
Xiao et al 2020 (Qingdac) —. 0.920 [0.870; 0.970] 27.2% 18.8%
Gaudreau et al 2013 H 0.951 [0.472; 1.899] 0.2% 0.5%
Common effect model <> 0.928 [0.902; 0.955] 100.0% :
Random effects model (HK) : = | 0.918 [0.872; 0.967] . 100.0%

Heterogeneity: /° = 53%, ¢ = 0.0024, p = 0.03
0.7 1 1.25

Figure 2. Meta-analysis of smoke-free legislation in workplaces, restaurants and bars (WRB) on stroke hospital
admissions.

Chua et al. Eur Stroke J 2024



Effect of smoke-free legislation (WRB) on stroke mortality

Weight Weight

Study Risk Ratio RR 95%-Cl (common) (random)
Stallings et al 2013 1.000 [0.950; 1.050] 3.8% 12.2%
Xiao et al 2020 (Tianjin) L 0.980 [0.970; 0.990) 91.5%  73.0%
Xiao et al 2020 (Qingdao) ——— 1.010 [0.960; 1.050) 47%  14.8%

Common effect model 0.982 [0.973; 0.992] 100.0%

< :

Random effects model (HK) _— 0.987 [0.952; 1.022] . 100.0%
|
1

Heterogeneity: I° = 8%, « <0.0001, p =0.34 ' '
0.9 1.1

Figure 3. Meta-analysis of smoke-free legislation in workplaces, restaurants and bars (WRB) on stroke mortality.

Chua et al. Eur Stroke J 2024



Study #3 of 3 [Work in progress]

Research question:
1. Do Good Samaritan Laws impact bystander CPR?
2. If so, which features do that?



BCPR doubles survival in OHCA but barriers remain

Bystander CPR among witnessed Adult OHCA

- Japan

== Singapore

-8 South Korea

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

100%
Willingnesq  s0%
‘5‘—91 80°%
E 70%
o 8L
S
3.3 v E 50%
m 2 40%
an
. o = 30%
Family men| £
[relativ @ 20%
£ 10%
85%
0%
CPR | 78% in 202(
79%
AED | (65% in 2020)

Year

CPR:

|

CPR may not
be helpful: 12%

KAP Survey, Singapore Heart Foundation 2024



Good Samaritan Laws

e Review of GSLs in USA found substantial variations across states & time, as

applied to drug overdose (Reader et al 2022)
A before-after study in Shenzhen found that BCPR rates increased after
Emergency Medical Aid Act, which has GSL components and more (Li et al

Plaintiff

Defendant

Victim

Relative Lay

Trained

Business/School

12

Hospital/Mursing Home

153 12

a5

Business Other (street, pool, fitness center, etc)

7a

a4

51

65

Maotivation for Case

Battery MNegligence Plaintiff

Settlement

Defendant

3

167 A7

47

76

Distribution of Cases

Lay

Trained

Negligence

Battery

88

0

Battery Negligence
79

3

Review off Westlaw legal database 1989-2019 found many cases alleging
battery & negligence in OHCA scenarios (Murphy et al 2019)

Murphy et al.
Resuscitation 2019



How might we study the impact of GSLs on BCPR?
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Covers a catchment area of
more than 179 million

37 statewide registries

32 additional communities in
11 states

More than 2,300 EMS agencies
More than 2,500 hospitals




CARES

Cardiac Arrest Registry
to Enhance Survival

Study wording &
implementation of GSL

Legal Protection Index ¢ > Individual-level BCPR
(0-100) [Main outcome]
[Main exposure] Mixed model accounting

for clustering in states
Adjusted for individual &
group confounders




Legal Protection Index - a novel approach

Dimension

Description

1. Legal clarity

How clear the provision is to the layperson

2. Scope of coverage

How broad the provision covers - types of medical
situations, bystanders, actions bystander can
render

3. Exceptions

How easy to prove exception to the legal
protection

4. Exclusions

Legal protection is limited by what exclusions

5. Duty to rescue

Whether there is a mandatory duty to rescue




Example: Louisiana

A. No person who in good faith gratuitously renders emergency care, first
aid or rescue at the scene of an emergency, or moves a person receiving
such care, first aid or rescue to a hospital or other place of medical care
shall be liable for any civil damages as a result of any act or omission in
rendering the care or services or as a result of any act or failure to act to
provide or arrange for further medical treatment or care for the person
involved in the said emergency; provided, however, such care or services or
transportation shall not be considered gratuitous, and this Section shall not
apply when rendered incidental to a business relationship, including but not
limited to that of employer-employee, existing between the person
rendering such care or service or transportation and the person receiving
the same, or when incidental to a business relationship existing between
the employer or principal of the person rendering such care, service or
transportation and the employer or principal of the person receiving such
care, service or transportation. This Section shall not exempt from liability
those individuals who intentionally or by grossly negligent acts or omissions
cause damages to another individual.

C. For purposes of this Section, rendering emergency care, first aid, or
rescue shall include the use of an automated external defibrillator as
defined by R.S. 40:1236.12.

Dimension Score
Legal clarity FERT score = -43.14
Bystander = 2
Beyond cardiac arrest =
Scope 2
Type of assistance = 3
(inclu. Move pt)
Exception 1
Exclusion 1
YES = 0 (see s 14:503
Duty to rescue failure to seek

assistance




Stay tuned for results



Final thoughts

e Examined 3 CV emergencies, in 3 populations, using 3 methods

e Legislative environment impacts population-level health behaviors &
outcomes

e Current challenges include how to scope legislation to balance effectiveness
with intrusiveness

e Creating an evidence base helps us to move towards this ideal



Thank you for your attention!

My email: andrew.ho@duke-nus.edu.sg
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