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Abstract
Objective  To assess the national level of compliance 
with the Chilean comprehensive smoke-free legislation 
by observing healthcare facilities, education centres, 
government offices, hospitality venues and private 
workplaces, by type of area within workplaces and public 
places: enclosed, semiopen and open.
Methodology  In this cross-sectional observational 
study, we studied a national representative sample of 
3253 venues obtained through a two-stage cluster 
sampling design. First, 57 municipalities were randomly 
selected, proportionally to the total number of venues 
of interest. Second, within each selected municipality, 
a maximum of 12 venues of each sector was selected 
systematically from a list of existing sites. We determined 
the non-compliance level by estimating the percentage 
of the visited venues where smoking was observed or 
suspected in banned areas of the premises.
Results  Smoking or suspicion thereof was not observed 
in any enclosed area of any establishment. However, 
smoking violations were observed in semiopen areas 
ranging from less than 0.5% of schools and healthcare 
centres to around 10% of hospitality venues or 23.0% 
of higher education centres. Smoking violations were 
also observed in outdoor areas of 6.7% and 1.6% of the 
health centres and schools, respectively.
Discussion  The stark contrast in compliance with 
the smoking ban between the enclosed areas and the 
semiopen areas may be a consequence of the complex 
definition of semiopen areas in the regulations. The study 
also reflects the need to improve the overall enforcement 
of the smoke-free law, particularly in universities and 
hospitality venues.

Introduction
A comprehensive smoke-free law entered into force 
in Chile in 2013. It banned smoking in enclosed 
and semiopen areas of public places and workplaces 
and open areas of health facilities and schools.1 
Health regulations define enclosed areas as any 
place covered by a permanent or temporary roof 
of any material under which the space is completely 
isolated from the outside by walls, independently of 
any opening. Semiopen areas are any place that is 
not entirely isolated from the outside by permanent 
or temporary walls and is covered by a permanent 
or temporary roof of any material that has at least 
one point of support on an architectural wall of the 
establishment. Semiopen areas may include some 
covered bar and restaurant terraces, and building 
entrances under a ledge. Open areas do not fulfil 

any of the two previous definitions. They include 
all uncovered spaces and any space covered but 
not completely isolated from the outside by walls, 
provided that the roof or cover has no physical 
contact with an architectural wall of the establish-
ment. Typically, these areas include bar and restau-
rant terraces covered with sun shades that rest 
directly on the floor and are in no contact with any 
architectural feature of a building.2

The purpose of this study is to assess the national 
level of compliance with the Chilean smoke-free 
legislation within workplaces and public places 
by type of area: enclosed, semiopen and open. 
The compliance with the 2013 smoke-free legisla-
tion has never been measured in Chile, except for 
the biennial WHO assessment for their report on 
the global tobacco epidemic,3 which has signifi-
cant limitations and does not allow to distinguish 
compliance by type of area of venues.

Methodology
Study population
In this cross-sectional observational study, we 
studied a national representative probability sample 
of workplace and public place venues in the same 
seven sectors as the WHO report on the global 
epidemic3: (1) healthcare facilities, (2) primary and 
secondary schools, (3) higher education centres, (4) 
central, regional and municipal government offices, 
(5) hospitality venues serving primarily drinks such 
as cafes, bars and pubs, (6) hospitality venues serving 
primarily meals such as restaurants and (7) private 
workplaces not considered in the previous catego-
ries, such as privately owned banks, offices, stores or 
factories. We obtained the list of all existing venues in 
2017 in Chile from official sources, including from 
the authority in charge of collecting taxes.

Sampling
A sample of 3253 venues was obtained through a 
two-stage cluster sampling design.4 First, 57 munic-
ipalities were randomly selected proportionally to 
the total number of venues of interest out of the 
346 municipalities existing in Chile, excluding 22 
small rural ones of difficult access, representing 
0.2% of the national population. More specifically, 
we determined that the sum of all venues of interest 
in Chile was 89 670. From an initial intention to 
sample 60 municipalities, we calculated the sample 
interval and proceeded to select the municipalities 
using systematic sampling. Since some large munic-
ipalities were sampled more than once, the total 
number of municipalities selected was 57.
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Second, within each selected municipality, a list of addresses of 
all venues was obtained, randomly ordered, stratified according 
to the seven types of venues described above. For each type 
of venue, a maximum of 12 venues was selected by means of 
systematic sampling from the list, to be representative of the 
whole municipality. The national target sample size for each 
type of venue was calculated, assuming a 95% margin of error of 
0.05, an expected compliance rate of 0.5, an intraclass correla-
tion for compliance within municipalities of 0.10, and a 20% 
sampling frame error5 and non-participation for selected venues 
with no substitution.

Outcomes
(1) Direct observation of smoking and (2) suspicion of smoking 
by finding at least one ashtray or more than one butt.

Data collection
The fieldwork happened between September and December of 
2018. Professional fieldworkers recorded whether they observed 
smoking, ashtrays and similar containers, as well as butts in 
enclosed, semiopen or open areas of each venue, as defined by 
the Chilean regulation.2 The fieldworkers visited each study 
venue from Monday to Friday from 8:00 till 17:00, except in the 
hospitality sector where observations happened from Wednesday 
till Saturday from 13:00 to 15:00 and from 20:00 till 23:00 
coinciding with peak hours of patronising. In each visited venue, 
the fieldworkers followed a standard itinerary and evaluated a 
pre-specified number of study locations (online supplementary 
table 1).

The observation took place incognito except in schools where 
permission to enter was needed. In the rest of the venues, the 
undercover observation was performed in all areas accessible 
to the public, and only then the fieldworkers identified them-
selves with a letter provided by the Ministry of Health and asked 
permission to enter without a previous appointment into the 
private areas of the venues.

Data analysis
We determined non-compliance by estimating the percentage 
of the visited venues with a completed observation where 
smoking was observed, and suspicion of noncompliance as said 
percentage where at least one ashtray or more than one butt 
was observed. We present the percentage of noncompliance, or 
suspicion thereof, by type of establishment and area of the venue 
with their 95% CIs, which are corrected for the sampling design 
effect. Data were analysed using the STATA (version 13) survey 
data module.6

Results
The observation was completed in 3132 or 96.3% of the 3253 
sampled venues. In 116 venues, the survey was completed 
partially, usually for lack of permission to enter the private areas 
of a venue, and in five the survey was not completed at all due 
to refusal to enter any part of the venue. Only complete obser-
vations are analysed.

Table 1 shows that smoking, ashtrays and butts were not observed 
in any enclosed area of any establishment. However, smoking 
violations were observed in semiopen areas, in a percentage of 
venues ranging from 0.2% (95% CI 0.0% to 1.7%) and 0.5% 
(95% CI 0.1% to 1.9%) in schools and healthcare facilities, respec-
tively, to 9.2% (95% CI 5.8% to 14.2%) and 10.0% (95% CI 6.8% 
to 14.4%) in hospitality venues where mostly foods or drinks are 
served, respectively, and 23.0% (95% CI 16.1% to 31.9%) in higher 

education centres. For each venue where we observed smoking, 
there was at least another one where we suspected smoking in all 
types of venues, except in higher education centres. We observed 
smoking violations in outdoor areas of 6.7% of health venues and 
1.6% of primary and secondary schools, with an additional 16.1% 
and 10.9%, respectively, where violations were suspected but not 
directly observed.

Our study reveals that the odds of finding a violation of the 
law in the hospitality sector outside the enforcement inspectors’ 
workday (8:00–17:00 hours) are 2.5 times higher (95% CI 1.1 to 
5.6) than during their office hours. When considering smoking 
in all areas banned by law, including open areas, violation of the 
law was observed in 1.8% and 7.1% of schools and healthcare 
centres, respectively. The national non-compliance figure for all 
types of venues combined was 4.1% (95% CI 2.1% to 7.7%).

Discussion
Compliance with the smoke-free law in Chile seems high in all 
enclosed areas of the types of venues investigated across the 
country. We did not observe or suspect smoking in any of the 
enclosed areas of the venues we visited. However, compliance 
is suboptimal in semiopen areas, especially in universities and 
the hospitality sector. If we consider the sum of observation and 
suspicion of smoking in semiopen areas, violations of the law 
could be happening in more than 20% of the hospitality venues 
and more than 30% of the higher education centres.

Non-compliance with the law in semiopen areas may have 
important health consequences. Secondhand smoke (SHS) levels 
in semiopen areas can be significant,7 8 and SHS has been shown 
to drift into adjacent enclosed areas via open windows and 
doors.9 10 Therefore, non-compliance in these areas may expose 
bystanders to significant levels of SHS both in the semi-open 
areas and the adjacent enclosed areas.

The stark contrast in compliance with the smoking ban 
between the enclosed areas and the semiopen areas may be a 
consequence of the complex regulatory definition of semi-open 
areas. The difference between a semiopen area—where smoking 
is banned—and an open area—where it is not—is merely the fact 
that the structure serving as a ceiling has a ‘point of contact’ with 
an architectural wall of the building. The difference, therefore, 
between a legal and illegal structure is not easily spotted without 
a thorough inspection by a trained enforcement officer and can 
be abused to push the limits of where patrons can smoke. Some 
authors point to complicated and unclear definitions of semi-
open and open areas as a cause for noncompliance with the law.11

It is also troubling the compliance with the law in schools. 
Most violations happen in the outdoor areas of the education 
premises, and it is not known if these are caused by children or 
adults smoking. Even if most of the violations come from adults, 
the concern is the negative impact on minors seeing adults 
smoking in possibly almost 15% of the schools when adding 
observed and suspected violations.

To improve compliance in non-enclosed areas, Chile should 
simplify the definition of semi-open areas by dropping the require-
ment that the cover should be in contact with an architectural wall. 
It should also include all outdoor areas immediately adjacent to 
or attached to indoor areas and where there are open doors and 
windows or intake vents.

Our study, moreover, shows enforcement limitations. Enforce-
ment of the smoke-free law in Chile is carried out by health inspec-
tors. In 2018, they carried out 8157 tobacco control inspections 
targeting compliance with the smoke-free law only in the hospi-
tality sector.12 However, our data show the frequent violation 
of the smoke-free law in the hospitality sector, despite existing 
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enforcement efforts. Part of the problem might be that inspections 
are carried out during regular office hours, and the hospitality 
sector serves customers beyond those hours. Also, our study shows 
that the hospitality sector is not the only concern. Universities 
require prompt attention from the authorities. The same can be 
said of violation of the law in open areas of health and education 
centres.

Our study is one of two to assess national compliance at the 
venue level with the smoke-free law of 2013 after it entered into 
force. WHO has evaluated compliance in Chile during this period. 
However, its assessment is based on the opinion of a convenience 
sample of three to five key informants, generally residing in the 
country capital and based on their experience of attendance to 
venues of interest.13 Ours is a more rigorous assessment based on 
the direct observation of a nationally representative probability 
sample of venues during a definite time period.

Nevertheless, the results of our study should be interpreted with 
caution. First, visiting a venue for 20–30 min offers a short window 
of opportunity to witness a smoking violation. Therefore, non-
compliance figures based on direct observation of smoking provide 
a conservative estimate. We considered signs of possible smoking 
violations in the absence of direct evidence. However, although 
such signals provide clues for suspecting a violation, they are not 
definite proof that it happened. Second, our results are based 
on point prevalence estimates. They give an idea of the scope of 
non-compliance, but they do not allow for gauging how frequent 
violations of the law are. Therefore, it provides limited evidence of 
how to prioritise enforcements efforts towards venue types where 
violations may lead to more sustained exposure to SHS instead of 
venues with occasional exposure.

Our study, in conclusion, points to the need to have simple 
operational definitions of non-enclosed areas of venues for ease 
of enforcement and to the need to improve overall enforcement 
efforts in Chile.

What this paper adds

►► Compliance with smoke-free laws, although frequently 
satisfactory in most countries, is inadequate in some settings 
of some countries, particularly in the hospitality sector.

►► Traditionally, comprehensive smoke-free laws ban smoking 
in indoor workplaces and public places, but an increasing 
number of countries are banning smoking also in outdoor 
and quasi outdoor workplaces and public places.

►► The differential compliance by type of location within 
workplaces and public places: enclosed, semienclosed and 
outdoors is not well known.

►► The study shows that compliance with the law seems high 
in all enclosed areas of workplaces and public places but 
suboptimal in non-enclosed areas of these venues, especially 
in semiopen areas, probably due to the complex regulatory 
definition of these areas.

►► It exposes the shortcomings of existing enforcement efforts in 
the hospitality sector, in part because inspections are carried 
out during regular office hours while the hospitality sector 
serves customers beyond those hours. It also reveals the need 
focus enforcement efforts in the education sector, particularly 
to curtail the violation of the law in open spaces of primary 
and secondary schools and semiopen spaces of higher 
education centres.

Twitter Armando Peruga @Armi0156 and Ximena Aguilera @ximenaguilera

Acknowledgements  We thank the Ministry of Health of Chile, especially Dr Daza, 
Vice-minister for Public health, and her team, for actively supporting the study and 
its fieldwork. The authors also thank Vinayak Prasad, Kerstin Schotte, Marie Clem 
Carlos, and Simone St Claire from WHO, as well as Adriana Gomez Bacelar and 
Maria Jesus Roncaratti from PAHO for their technical and administrative assistance. 
We are also grateful to Luisa Rojas and Hector Lira from Consultora e Investigación 
de Mercados for their contributions to coordinating fieldworkers. Finally, we wish 
to thank Antonia Banderas from the University Del Desarrollo for her tireless 
coordination of logistics and administrative support.

Contributors  AP, XM and XA designed the study. XM was responsible for 
collecting the data. ID and IM performed the analysis. AP, XM, AO, MH and CG took 
part in the drafting of the manuscript. All the authors participated in the revising of 
the manuscript critically for valuable intellectual content and gave final approval of 
the version to be published. AP is the guarantor.

Funding  The Bloomberg Initiative funded this study through a grant from the World 
Health Organization.

Competing interests  None declared.

Patient consent for publication  Not required.

Ethics approval  Approved by the Centro de Bioética, comité de ética científica. 
Universidad del Desarrollo.

Provenance and peer review  Not commissioned; externally peer reviewed.

ORCID iDs
Armando Peruga http://​orcid.​org/​0000-​0002-​1138-​3292
Xaviera Molina http://​orcid.​org/​0000-​0001-​5477-​5926
Iris Delgado http://​orcid.​org/​0000-​0002-​7021-​3357
Isabel Matute http://​orcid.​org/​0000-​0002-​6288-​4601
Andrea Olea http://​orcid.​org/​0000-​0003-​2385-​3455
Macarena Hirmas http://​orcid.​org/​0000-​0002-​0959-​0946
Claudia González http://​orcid.​org/​0000-​0002-​5955-​8178
Ximena Aguilera http://​orcid.​org/​0000-​0002-​8153-​6733

References
	 1	 Ley. 20660 que modifica Ley n° 19.419, en materia de ambientes libres de humo de 

tabaco. Valparaíso: Biblioteca del Congreso Nacional de Chile, 2013. https://www.​
leychile.​cl/​Navegar?​idNorma=​1047848&​r=2

	 2	 salud Mde. Manual para La Fiscalización de la Ley de Tabaco n° 19.419, Modificada 
POR La Ley n° 20.660. Santiago: Gobierno de Chile, 2013. https://www.​minsal.​cl/​
portal/​url/​item/​d72e​9685​a78c​e2b3​e040​0101​6401533f.​pdf

	 3	 WHO. Report on the global tobacco epidemic, 2019. 209. 1st edn. Geneva: World 
Health Organization, 2019.

	 4	 Kalsbeek W. Excersise to determine sample size for precision (MOE) and power for 
who tobacco law compliance surveys. unpublished 2018.

	 5	 Turner A. Sampling frames and master samples: a discussion paper for the expert 
group meeting to review the draft Handbook on designing of household sample 
surveys 3-5 December 2003. ESA/STAT/AC.93/3. New York: Statistics Division, United 
Nations Secretariat, 2003: 26. https://​unstats.​un.​org/​unsd/​demographic/​meetings/​
egm/​sampling_​1203/​docs/​no_​3.​pdf

	 6	 StataCorp. Stata statistical software: release 13. College Station, TX: StataCorp LP, 2013.
	 7	 López MJ, Fernández E, Gorini G, et al. Exposure to secondhand smoke in terraces 

and other outdoor areas of hospitality venues in eight European countries. PLoS One 
2012;7:e42130.

	 8	 Kaplan B, Carkoglu A, Ergor G, et al. Evaluation of Secondhand smoke using PM2.5 
and observations in a random stratified sample in hospitality venues from 12 cities. Int 
J Environ Res Public Health 2019;16:1381.

	 9	 Fu M, Fernández E, Martínez-Sánchez JM, et al. Second-Hand smoke exposure in 
indoor and outdoor areas of cafés and restaurants: need for extending smoking 
regulation outdoors? Environ Res 2016;148:421–8.

	10	 Wilson N, Edwards R, Parry R. A persisting secondhand smoke hazard in urban public places: 
results from fine particulate (PM2.5) air sampling. N Z Med J 2011;124:34–47.

	11	 Wilson N, Delany L, Thomson GW. Smoke-Free laws and hospitality settings: an 
example from New Zealand of a deficient approach.

	12	 Actividades de la Autoridad Sanitaria, registradas en El sistema Rakin. Años 2011-
2018. ​Deis.​cl, 2018. Available: http://www.​deis.​cl/​wp-​content/​2017/​gobCL-​sitios-​1.​0/​
assets/​Rakin_​latenciaincluida.​html [Accessed 14 Dec 2019].

	13	 WHO. Report on The Global Tobacco Epidemic. In: Technical note I: evaluation of 
existing policies and compliance. 6. 1st edn. Geneva: World Health Organization, 
2019. https://www.​who.​int/​tobacco/​global_​report/​Technical-​note-​I.​pdf?​ua=1

by copyright.
 on M

arch 6, 2021 by D
r D

ouglas B
ettcher. P

rotected
http://tobaccocontrol.bm

j.com
/

T
ob C

ontrol: first published as 10.1136/tobaccocontrol-2020-055632 on 23 July 2020. D
ow

nloaded from
 


