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ABSTRACT

Background. Transportation settings such as bus stops and train station platforms
are increasingly the target for new smokefree legislation. Relevant issues include sec-
ondhand smoke exposure, nuisance, litter, fire risks and the normalization of smok-
ing. We therefore aimed to pilot study aspects of smoking behavior and butt disposal
at bus stops.

Methods. Systematic observation of smoking and butt disposal by smokers at bus
stops. The selection of 11 sites was a mix of convenience and purposeful (bus stops
on main routes) in two New Zealand cities.

Results. During 27 h of observation, a total of 112 lit cigarettes were observed being
smoked. Smoking occurred in the presence of: just adults (46%), both young people
and adults (44%), just young people (6%) and alone (5%). An average of 6.3 adults
and 3.8 young people were present at the bus stops while smoking occurred, at av-
erage minimum distances of 1.7 and 2.2 m respectively. In bus stops that included
an enclosed shelter, 33% of the cigarettes were smoked inside the shelter with oth-
ers present. Littering was the major form of cigarette disposal with 84% of cigarettes
smoked being littered (95% CI; 77%-90%). Also, 4% of disposals were into vegeta-
tion, which may pose a fire risk.

Conclusions. This pilot study is limited by its small size and various methodological
aspects but it appears to be a first attempt to provide observational evidence around
smoking at bus stops. The issues described could be considered by policy makers
who are investigating national smokefree laws or by-laws covering transportation
settings.
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Furthermore, some markedly elevated levels of fine particulates from tobacco smoke
have been found in New Zealand bus shelters that were enclosed and partially enclosed
(Patel, Thomson & Wilson, 2012). The only relevant smoking prevalence data that we
found indicated an 11% point prevalence in New Zealand outdoor transport waiting areas
(and 7% in England and Scotland). This was for airport entrances, train stations, and bus
stations, as well as street bus stops (Thomson et al., 2013).

Another problem is from smoking-related litter at bus stops which contributes to
cleaning costs, fire risks and may make the experience of using public transport less
attractive. There is some evidence that a majority of smokers litter their cigarette butts
(Rath et al., 2012; Patel, Thomson ¢» Wilson, 2013), but the extent of this in the bus stop
setting does not appear to have been documented.

In response to these issues, transportation settings such as bus stops and train station
platforms are increasingly being covered by smokefree legislation in various jurisdictions
(Tasmanian Parliament, 2012; American Nonsmokers’ Rights Foundation, 2013; Australian
Associated Press, 2013; Non-Smokers’ Rights Association, Canada). This is also so in New
Zealand, where in addition the Government has a goal of a smokefree nation by 2025
(New Zealand Government, 2011). In the light of this background, we aimed to pilot the
use of observational methods for the collection of data on smoking behavior and butt
disposal at bus stops.

METHODS

The study area covered Wellington and Lower Hutt cities with a mix of convenience
sampling (as per the researchers’ routine travel to work), and purposeful sampling of bus
stops in the central business districts that were along major urban bus routes. Two
observers separately collected data at different sites on 10 days between 16 September to
11 October 2013 (spring in New Zealand). This was at a total of 11 bus stops at various
times in the time period from 06:00 h to 19:00 h. Observations were only done at times
when it was not raining.

The observational methods used in a previous observational study of cigarette butt
disposal (Patel, Thomson & Wilson, 2013), were adapted for the bus stop setting. People
seen smoking were observed systematically with the following data items recorded:
gender, estimated age-group (under 20, 20-49, 504 years), type of cigarette (factory
made/roll-your-own), position in relation to any bus shelter (inside/outside), means of
any cigarette butt extinguishing, and the means of butt disposal (bin, “re-packet’,
footpath, in bus shelter, road, gutter, vegetation). The presence of rubbish bins was also
recorded (less/greater than five m from the smoker, or no bin within sight of the smoker).
To measure potential SHS exposure to other people, the presence and number of any
young people (<20 years) and adults was recorded when smoking was first observed, and
the distance between smokers and others was estimated. Data were entered onto a
preformatted paper form or as text into a mobile phone (the former is available on
request from the authors).
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Pilot testing of the revised list of data collection items was conducted in late 2012
(n = 18 smoking events). We decided against performing a formal assessment of
inter-rater reliability since this was found to be high in the previous observational study
of cigarette butt disposal we had conducted (Patel, Thomson & Wilson, 2013).

The definition of a “bus stop area” was the pavement or shelter space within 10 m of
the dashed yellow lines on the road denoting the area at which a bus could stop. People in
this area who were smoking were only systematically observed if they were standing or
sitting (i.e., apparently waiting for a bus or purposefully using the area as a place to
smoke). That is, we ignored people smoking who walked through the bus stop area on the
way to somewhere else.

Data were compiled in Microsoft Excel and analyzed in R, version 2.13.2 (©) 2011.
Ethical approval for this research was obtained through the ethics approval process of the
University of Otago (with no requirement for consent in this observational study).

RESULTS

This observational method appeared to be feasible with no evidence that the people at the
bus stops were aware of being observed and there were no concerns around observer
safety for either the female or male observers.

During 27 h of observation across 11 bus stops, we observed a total of 112 cigarettes
being smoked by 104 smokers (Table 1). Smoking occurred in the presence of: just adults
(46%), both young people and adults (44%), just young people (6%) and the smoker alone
(5%) (Table 1). In bus stops that included an enclosed shelter, 33% of the cigarettes
smoked occurred with the smoker in the shelter with others present, rather than smoking
outside of the shelter.

When a person was observed smoking, there was an average of 6.3 adults and 3.8
young people present at the bus stop (additional tabulated data available on request).
When smoking occurred in enclosed bus shelters (n = 14), an average of 9.2 young
people and 8.5 adults were also inside the shelter (with 129 young people and 119 adults
being exposed to this smoking, including some repeat counts of the same people who
were exposed to multiple smoking events).

The estimated mean minimum distance between two people smoking simultaneously
was fairly similar to the observed minimum between smokers and adults who didn’t
smoke (1.3 m versus 1.7 m, p = 0.130, two sample t-test). Smokers kept a
non-significantly greater minimum distance from young people relative to adults who
were not smoking (2.2 m versus 1.7 m, p = 0.214, two sample t-test). But when at least
one non-smoking adult and at least one young person were present, the smoker was, on
average, significantly closer in terms of minimum distance (by 0.8 m) to the adult than
they were to the young person (p = 0.038, paired t-test).

Littering was the major form of cigarette disposal at 84% of cigarettes smoked (95% CI;
77%-90%), the remaining being put in a bin (13%) or returned to the packet
(“re-packeted”) (3%). The latter were cigarettes extinguished on bus arrival, presumably
for subsequent re-use.
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Table 1 Observed smoking and cigarette disposal at bus stops (Wellington and Hutt Cities).

All cigarettes

observed being

smoked
Aspect of smoking behavior n % 95% CI for the %
Presence of others at all bus stops (n = 11 stops)
Smoking with both young people and adults present 49 43.8 34.9-53.0
Smoking with just young people present 7 6.3 3.1-12.3
Smoking with just adults present 51 45.5 36.6-54.8
Smoking alone® 5 4.5 1.9-10.0
Total 112 100
Bus stops with an “enclosed shelter” * (n = 5 stops)
Smoking in shelter with others present 14 33.3 21.0-48.5
Smoking in a shelter alone® 0 0.0 0.0-8.4
Smoking outside the shelter with others present 24 57.1 42.2-70.9
Smoking outside the shelter alone 4 9.5 3.8-22.1
Sub-total 42 100
Bus stops with “partial shelter” bn=3 stops)
Smoking with others present 51 98.1 89.9-99.7
Smoking alone® 1 1.9 0.3-10.1
Sub-total 52 100.0
Outdoor bus stops (1 = 3 stops)
Smoking with others present 18 100 82.4-100.0
Smoking alone® 0 0.0 0.0-17.6
Sub-total 18 100
Disposal site for the cigarettes
Not littered — Rubbish bin 15 13.4 8.3-21.0
Not littered — “Re-packeted” (extinguished at bus arrival) 3 2.7 0.9-7.6
Littered - Footpath 62 55.4 46.1-64.2
Littered — In bus shelter (e.g., on the ground) 12 10.7 6.2-17.8
Littered — Road 9 8.0 4.3-14.6
Littered — Gutter/drain 6 5.4 2.5-11.2
Littered — In vegetation 5 4.5 1.9-10.0
Total 112 100
Littering and rubbish bin access
Not littered (used bin or “re-packeted”) 18 16.1 10.4-24.0
Littered with bin within 5 m 52 46.4 37.5-55.6
Littered with bin >5 m but bin was potentially within the visual field of 42 37.5 29.1-46.7
the smoker (assuming normal vision)
Littered with no bin in the potential visual field of the smoker 0 0.0 0.0-3.3
Total 112 100

2 The observer was sometimes technically inside the bus stop area, but also at times just outside of this area. Nevertheless, the observer was not

included in any of the data in this table.

b An “enclosed” bus shelter was defined as having three sides and a roof (and usually the side open to the road was partially walled). These
shelters are typically around 2 m by 3 m in area. Bus stops with “partial shelter” were defined as those with a roof and only one side (i.e., usually an

overhang from a shop or other building).

Most littered cigarette butts were not extinguished (65%; 61/94), and 4% were
discarded into vegetation (Table 1). Littering appeared more common with lower smoker

age over the three age groups considered (but not at a significant level; Chi square for
trend: p = 0.10). All littering occurred with either a rubbish bin close by (i.e., 55% or

Wilson et al. (2014), Peerd, 10.7717/peerj.272

4/8



PeerJ

52/94 within 5 m) or further away but still visible (45% or 42/94). There were no
statistically significant associations with littering relating to: smoker gender, type of
cigarette (manufactured or roll-your-own), time of day, weekday versus weekend, central
city versus suburb, or Wellington versus Hutt cities.

DISCUSSION

This pilot study is limited by its small size and the type of sampling approaches used
(both convenience sampling and purposeful sampling of busy bus stops). These methods
were adopted to maximize the efficiency of data collection in what was a time-limited and
unfunded study. Other limitations with these observational data include estimating the
age-groups of observed people (albeit in broad categories), and estimating the minimal
distances between the smoker and others. In some cases it was suspected that the same
individual smoker was counted at a subsequent observation session at the same bus stop
(but this could not be precisely documented as no photographs were taken). Future work
could include inter-rater reliability around such aspects as age-group and distance
assessment.

Despite these limitations, this study appears to be the first published attempt (to our
knowledge), of providing this extent of observational evidence around smoking at bus
stops. We found that smokers usually (95% of the time), smoked around others and that it
occurred relatively closely to both young people and adults. It also sometimes occurred
within highly enclosed bus shelters where the SHS was likely to accumulate. Also over
half the smoking was with young people present, which probably has implications for
making smoking appear normal to those who are at risk of becoming future smokers, i.e.,
given some evidence for smoking denormalization for youth with smokefree areas in data
from the United Kingdom (Rooke et al., 2013). Indeed, there is evidence that smokefree
areas partly work through smoking denormalization, along with reducing opportunities
to smoke (IARC, 2009).

There was relatively little evidence that people smoking were purposefully limiting
their proximity to other people (just the significantly greater minimum distance from
young people). The proximity between people smoking and others is problematic from a
health and nuisance perspective, especially given data around the nuisance issue for
public transport users (Russell, Wilson ¢ Thomson, 2012), and around high levels of
particulates when smoking within partly enclosed bus shelters (Patel, Thomson ¢» Wilson,
2012). Some of these people at a bus stop with a person smoking may have minimal
exposure to SHS if the wind direction is favorable for them, but even people “upwind”
can be exposed. Recent research on fine particulates (PM2.5) indicates that elevated
levels of SHS can travel at least 9m both downwind and upwind from a single burning
cigarette (when average wind speed is 0.8 m/s, albeit with higher levels [2.5x] for
downwind) (Hwang ¢~ Lee, 2013).

The majority of smokers at bus stops littered their cigarettes (84%), similar to the
tinding of a previous observational study in Wellington City at 77% (Patel, Thomson ¢
Wilson, 2013), and a US study at 56% (albeit for self-reporting) (Rath et al., 2012). These
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differences with the US study may suggest that self-reported data potentially
underestimates littering levels (and indeed this might be expected due to social
desirability bias and because such littering is often illegal). Nevertheless, the occurrence
of littering is relevant in terms of increased cleaning costs, fire risk and pollution of
waterways (where storm-water drains carry butts into these waterways). Also the
presence of rubbish bins at bus stops seemed to be having a minimal effect on influencing
smoker behavior in our study. One explanation from research elsewhere is that most
smokers do not conceptualize butts as litter (Rath et al., 2012).

While more research on these issues with larger studies is desirable, policy makers in
many jurisdictions could follow the lead of some US, Canadian and Australian cities and
states to act now to reduce the problems associated with smoking at bus stops. Such
action can be justified in terms of reducing exposure to SHS, reducing nuisance effects
and reducing littering. Improving the quality of the public transport experience for the
majority of users (who are non-smokers) could also be part of the considerations from a
wider health perspective. Possible policy responses include: (i) smoker education around
not smoking near others and not littering; (ii) increasing fines and enforcement around
littering; and (iii) instituting national laws or local by-laws for requiring smokefree
transportation settings. Of these, the most effective and cost-effective for most
jurisdictions will probably be new smokefree laws covering transportation settings.
Indeed, for the New Zealand setting at least, there is survey evidence to suggest that there
is majority public support for the expansion of smokefree areas. That is, 76% (54% of
smokers) agreed that “smoking should be banned in all outdoor public places where
children are likely to go” (Trappitt, Li ¢» Tu, 2011). There are however, no New Zealand
survey data specifically on public attitudes to smokefree transportation settings.

ACKNOWLEDGEMENT

We thank Dr Nevil Pierse for providing statistical advice.

ADDITIONAL INFORMATION AND DECLARATIONS

Funding
This study had no external funding.

Author Contributions

e Nick Wilson conceived and designed the experiments, performed the experiments,
analyzed the data, contributed reagents/materials/analysis tools, wrote the paper,
prepared figures and/or tables, reviewed drafts of the paper.

e Jane Oliver performed the experiments, analyzed the data, contributed
reagents/materials/analysis tools, wrote the paper, prepared figures and/or tables,
reviewed drafts of the paper.

e George Thomson conceived and designed the experiments, contributed
reagents/materials/analysis tools, wrote the paper, reviewed drafts of the paper.

Wilson et al. (2014), Peerd, 10.7717/peerj.272 6/8



PeerJ

Human ethics
The following information was supplied relating to ethical approvals (i.e., approving body
and any reference numbers):

University of Otago, approved under Category B Ethical Approval on 13/9/12.

REFERENCES

American Nonsmokers’ Rights Foundation. 2013. Municipalities with smokefree outdoor public
transit waiting area laws. Berkeley: American Nonsmokers’ Rights Foundation.

Australian Associated Press. 2013. Police target Sydney bus stop smokers. Sydney: The Australian.

Hwang J, Lee K. 2013. Determination of outdoor tobacco smoke exposure by distance from a
smoking source. Nicotine & Tobacco Research: first published online November 11, 2013
DOI 10.1093/ntr/ntt178.

IARC. 2009. IARC handbooks for cancer prevention, tobacco control. Evaluating the effectiveness
of smoke-free policy. Lyon: International Agency for Research on Cancer.

Lim SS, Vos T, Flaxman AD, Danaei G, Shibuya K, Adair-Rohani H, Amann M, Anderson HR,
Andrews KG, Aryee M, Atkinson C, Bacchus L], Bahalim AN, Balakrishnan K, Balmes J,
Barker-Collo S, Baxter A, Bell ML, Blore JD, Blyth F, Bonner C, Borges G, Bourne R,
Boussinesq M, Brauer M, Brooks P, Bruce NG, Brunekreef B, Bryan-Hancock C, Bucello C,
Buchbinder R, Bull F, Burnett RT, Byers TE, Calabria B, Carapetis J, Carnahan E, Chafe Z,
Charlson F, Chen H, Chen JS, Cheng AT, Child JC, Cohen A, Colson KE, Cowie BC, Darby
S, Darling S, Davis A, Degenhardt L, Dentener F, Des Jarlais DC, Devries K, Dherani M,
Ding EL, Dorsey ER, Driscoll T, Edmond K, Ali SE, Engell RE, Erwin PJ, Fahimi S, Falder
G, Farzadfar F, Ferrari A, Finucane MM, Flaxman S, Fowkes FG, Freedman G, Freeman
MK, Gakidou E, Ghosh S, Giovannucci E, Gmel G, Graham K, Grainger R, Grant B,
Gunnell D, Gutierrez HR, Hall W, Hoek HW, Hogan A, Hosgood HD 3rd, Hoy D, Hu H,
Hubbell BJ, Hutchings SJ, Ibeanusi SE, Jacklyn GL, Jasrasaria R, Jonas JB, Kan H, Kanis JA,
Kassebaum N, Kawakami N, Khang YH, Khatibzadeh S, Khoo JP, Kok C, Laden F, Lalloo R,
Lan Q, Lathlean T, Leasher JL, Leigh J, Li Y, Lin JK, Lipshultz SE, London S, Lozano R, Lu
Y, Mak J, Malekzadeh R, Mallinger L, Marcenes W, March L, Marks R, Martin R, McGale P,
McGrath J, Mehta S, Mensah GA, Merriman TR, Micha R, Michaud C, Mishra V, Mohd
Hanafiah K, Mokdad AA, Morawska L, Mozaffarian D, Murphy T, Naghavi M, Neal B,
Nelson PK, Nolla JM, Norman R, Olives C, Omer SB, Orchard J, Osborne R, Ostro B, Page
A, Pandey KD, Parry CD, Passmore E, Patra ], Pearce N, Pelizzari PM, Petzold M, Phillips
MR, Pope D, Pope CA 3rd, Powles J, Rao M, Razavi H, Rehfuess EA, Rehm JT, Ritz B,
Rivara FP, Roberts T, Robinson C, Rodriguez-Portales JA, Romieu I, Room R, Rosenfeld
LG, Roy A, Rushton L, Salomon JA, Sampson U, Sanchez-Riera L, Sanman E, Sapkota A,
Seedat S, Shi P, Shield K, Shivakoti R, Singh GM, Sleet DA, Smith E, Smith KR, Stapelberg
NJ, Steenland K, Stockl H, Stovner L], Straif K, Straney L, Thurston GD, Tran JH, Van
Dingenen R, van Donkelaar A, Veerman JL, Vijayakumar L, Weintraub R, Weissman MM,
White RA, Whiteford H, Wiersma ST, Wilkinson JD, Williams HC, Williams W, Wilson N,
Woolf AD, Yip P, Zielinski JM, Lopez AD, Murray CJ, Ezzati M, AlMazroa MA, Memish
ZA.2012. A comparative risk assessment of burden of disease and injury attributable to 67 risk
factors and risk factor clusters in 21 regions, 1990-2010: a systematic analysis for the Global
Burden of Disease Study 2010. Lancet 380:2224-2260 DOI 10.1016/S0140-6736(12)61766-8.

New Zealand Government. 2011. Government response to the report of the Maori Affairs
Committee on its inquiry into the tobacco industry in Aotearoa and the consequences of tobacco
use for Maori (Final Response). Wellington: New Zealand (NZ) Parliament.

Wilson et al. (2014), Peerd, 10.7717/peerj.272 7/8


http://dx.doi.org/10.1093/ntr/ntt178
http://dx.doi.org/10.1016/S0140-6736(12)61766-8

PeerJ

Non-Smokers’ Rights Association (Canada). 2013. Smoke-free bylaw provisions in Canada
exceeding provincial/territorial legislation. Toronto: Non-Smokers’ Rights Association (Canada).

Patel V, Thomson G, Wilson N. 2012. Smoking increases air pollution levels in city streets:
observational and fine particulate data. Health ¢ Place 18:1202-1205
DOI 10.1016/j.healthplace.2012.05.005.

Patel V, Thomson GW, Wilson N. 2013. Cigarette butt littering in city streets: a new methodology
for studying and results. Tobacco Control 22:59-62 DOI 10.1136/tobaccocontrol-2012-050529.

Platt S, Amos A, Godfrey C, Martin C, Ritchie D, White M, Hargreaves K, Highet G. 2009.
Evaluation of Smokefree England: a longitudinal, qualitative study. York: Public Health Research
Consortium.

Rath JM, Rubenstein RA, Curry LE, Shank SE, Cartwright JC. 2012. Cigarette litter: smokers’
attitudes and behaviors. International Journal of Environmental Research and Public Health
9:2189-2203 DOI 10.3390/ijerph9062189.

Rooke C, Amos A, Highet G, Hargreaves K. 2013. Smoking spaces and practices in pubs, bars
and clubs: young adults and the English smokefree legislation. Health ¢ Place 19:108-115
DOI 10.1016/j.healthplace.2012.10.009.

Russell M, Wilson N, Thomson G. 2012. Health and nuisance impacts from outdoor smoking on
public transport users: data from Auckland and Wellington. New Zealand Medical Journal
125(1360):88-91.

Tan QH. 2013. Smell in the city: Smoking and olfactory politics. Urban Studies 50:55-71
DOI 10.1177/0042098012453855.

Tasmanian Parliament. 2012. Public Health Act 1997. Hobart: Tasmanian Parliament.

Thomson G, Russell M, Jenkin G, Patel V, Wilson N. 2013. Informing outdoor smokefree policy:
methods for measuring the proportion of people smoking in outdoor public areas. Health &
Place 20:19-24 DOI 10.1016/j.healthplace.2012.11.006.

Trappitt R, Li J, Tu D. 2011. Acceptability of smoking in outdoor places where children go: Health
and Lifestyles Surveys 2008-2010. Wellington: Health Sponsorship Council.

Wilson N, Edwards R, Parry R. 2011. A persisting secondhand smoke hazard in urban public
places: results from fine particulate (PM2.5) air sampling. New Zealand Medical Journal
124(1330):34-47.

Wilson et al. (2014), Peerd, 10.7717/peerj.272 8/8


http://dx.doi.org/10.1016/j.healthplace.2012.05.005
http://dx.doi.org/10.1136/tobaccocontrol-2012-050529
http://dx.doi.org/10.3390/ijerph9062189
http://dx.doi.org/10.1016/j.healthplace.2012.10.009
http://dx.doi.org/10.1177/0042098012453855
http://dx.doi.org/10.1016/j.healthplace.2012.11.006

	Introduction
	Methods
	Results
	Discussion
	Acknowledgement
	Additional Information and Declarations
	Funding
	Author Contributions
	Human ethics

	References

