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Abstract
More than half of young adult (YA) (ages 18–26) smokers are non-daily smokers. While standard cessation methods are 
generally successful with adults and daily smokers, there is evidence that they are not as successful among non-daily smokers 
or young adults. Additionally, YA smokers are also in a transition period to regular smoking, making research on understand-
ing how interpersonal and environmental factors affect this group of smokers critical. Randomized time location sampling 
was used to create a sample of New York City YA bar patrons between June and November 2013, who completed a self-
administered survey (1,916 surveys). Questions were asked about perceived smoking social norms, stigma, behaviors, and 
demographics. Overall, almost half of the YA reported being current smokers (44.1%); one-third were non-daily smokers 
(36.7%) and less than ten percent were daily smokers (7.4%). Non-daily smokers compared with daily smokers had greater 
odds of believing New Yorkers disapproved of smoking [adjusted odds ratio (ORadj 1.76, 95 % CI 1.10–2.79)], keeping 
tobacco a secret from certain people (ORadj 1.84, 1.14–2.96) and feeling guilty when smoking (ORadj: 2.54; 1.45–4.45). 
Non-daily smokers had 41% lower odds of reporting how people who are important to you disapproved of smoking than daily 
smokers (ORadj: 0.59; 0.38–0.94). Further studies of interpersonal/environmental factors among YA smokers may support 
modifications to cessation programs that result in more successful YA quit attempts.
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Introduction

Smoking, a leading cause of preventable death, is respon-
sible for more than 480,000 US deaths annually [1]. Smok-
ers have increased risk of serious health problems and early 
death [1]. Most smoking initiation begins during youth 
(< age 18) and progresses to regular use during young 
adulthood (YA) (ages 18–26) [2–4]. YAs undergo dramatic 
changes in living arrangements, social interactions, and 
work/school settings; these burdens increase their vulner-
ability to smoking [5]. In 2014, current cigarette smoking 
was higher among those aged 18 to 25 (28.4%) compared 

with adolescents aged 12 to 17 (4.9%) and those aged 26 or 
older (21.5%) [6].

Among YA smokers, non-daily and daily smoking are 
important considerations [7]. One-third of US smokers are 
non-daily, including 54.9% of YA smokers [8]. Compared 
to daily, non-daily smokers are younger, female, more edu-
cated, have higher incomes and are more likely to be Black 
and Hispanic [9–11]. Non-daily smoking may lead to estab-
lished smoking habits among YA. Delnevo found 5% of YA 
progressed from non-daily to daily smoking in the last year, 
and 8% initiated non-daily smoking [12].

Perhaps, due to their high rates of non-daily smoking, 
determining effective YA cessation interventions is chal-
lenging. YA may be less receptive to standard interventions, 
including medication and/or counseling [13, 14]. This may 
be due to intervention participants being daily smokers and 
smoking > 10 cigarettes per/day, while evidence for efficacy 
among YA is less robust [13]. Psychosocial intervention 
methods addressing social norms or stigma may complement 
clinical cessation efforts in a more relevant and accessible 
way for YA smokers [13].
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“Social norms” refers to subjective norms, defined by 
Cialdini as: (1) descriptive norms-the popularity of a cer-
tain act; and (2) injunctive norms-social approval of the act 
[15]. These norms are constructed from: observable behav-
ior, direct/indirect communication and attitudes/stigma [16, 
17]. Social norms theory examines environmental and inter-
personal influences necessary to change behavior, possibly 
more effective than focusing on individual behavior change 
[18]. Interpersonal and environmental factors including 
peer smoking, smoke-free policies at work, non-smoking 
residences and college attendance have impacted YA smok-
ing behaviors [19–21]. Additionally, tobacco control social 
norms research is limited to mostly adolescents [22–25].

Many health-related behaviors are established in early 
adulthood. Teenage experimentation progresses to regular 
smoking during early adulthood [2, 3], and is predicted by 
underlying social and psychological factors including parent 
smoking, smoking attitudes and norms, family environment, 
and attachment to family and friends [26, 27]. Yet social 
and psychological factor research affecting YA smokers is 
limited [28]. More social norm studies will help identify 
social environments and attitudes that encourage unhealthy 
behaviors and aspects that promote healthier alternatives, 
to target programs and policies. Changing social attitudes 
and environments can support prevalence reductions of 
unhealthy behaviors including tobacco use [29].

Stigma may also influence YA smokers. Stigma is, “a 
mark of disgrace associated with a particular circumstance” 
[30]. Smoke-free policies have supported decreasing smok-
ing rates, but they may have increased perceived smoking 
stigma; smokers may feel marginalized when required to 
smoke outside [31]. Stigma can deter smoking, but also 
incite guilt and result in smokers hiding their habit from 
medical professionals, family members and friends [31].

Our study describes and examines predictors of YA smok-
ing behaviors, social norms and attitudes regarding smoking 
stigma. We hypothesized YA non-daily smokers were more 
likely to be associated with traditional social norm attitude/
stigma on smoking than YA daily smokers because non-
daily smokers are less likely to consider themselves smokers, 
to witness smoking and/or be exposed to smoking compared 
with daily smokers.

Methods

Sample Design and Data Collection

Cross-sectional data were collected (1916 surveys) from a 
sample of New York City (NYC) YA bar patrons ages 18–26 
from June-November 2013 using randomized time location 
sampling. Time location sampling recruits random samples 
of difficult to reach or hidden populations [32]. Sampling 

involved developing a list of venues commonly visited by 
YA; specific recruitment dates and times were randomly 
selected from this list [33–36]. Interviews were conducted 
with patrons and owners of popular bars and nightclubs to 
compile the list. Several studies have used similar meth-
ods [32, 33, 37]. Venues and times were randomly selected, 
stratified by location to ensure representation. Managers pro-
vided authorization to collect data and entry fees were paid.

Study personnel visited 63 venues during 109 randomly 
selected data collection periods, counted the number of 
people present, and approached all individuals appearing 
to be ages 18–29. Participants whose self-reported age was 
18–29 were invited to complete self-administered surveys 
(79% response rate). Study personnel explained the study 
and collected verbal consent from each participant. Con-
senting participants responded to questionnaires in the bar; 
taking about 15 min. All participants were given an infor-
mation sheet with website link, business card, and $5 incen-
tive. Self-reported age was verified by cross-checking self-
reported birth date. Analysis was restricted to respondents 
ages 18–26. Participants were excluded if they were unwill-
ing or unable to consent. Non-NYC residents were excluded 
from analyses. The study was reviewed and approved by the 
institutional review board (IRB) at the University of Cali-
fornia San Francisco and the NYC Department of Health 
and Mental Hygiene IRB determined this analysis is exempt.

Perceived Social Norms and Stigma

We selected survey questions from existing literature [38, 
39]. For descriptive smoking norms, participants estimated 
the percentage of people their age who smoked cigarettes 
using 10-point percentage increments from 0 to 100. Four 
items were included to examine injunctive smoking social 
norms. The perceived attitude social norms were: (1) How 
do most New Yorkers feel about cigarette smoking? (SN1) 
and (2) How do people who are important to you, like fam-
ily and friends, feel about cigarette smoking? (SN2) These 
questions used a 5-point scale ranging from 1 (strongly dis-
approve) to 5 (strongly approve). Responses were collapsed 
into disapprove vs. approve/neither.

The personal smoking stigma questions were: (3) I keep 
my tobacco smoking a secret from certain people (ST1), and 
(4) I feel guilty when I smoke (ST2). These were answered 
on a 5-point scale ranging from 1 (strongly disagree) to 5 
(strongly agree), and recoded into agree vs. disagree/neutral.

Smoking Behaviors and Smoke Exposure

Smoking behavior was assessed by “During the past 30 days, 
on how many days did you smoke at least one cigarette?” 
Smoking on all 30 days were coded as daily smokers. Smok-
ing between 1 and 29 days was coded as non-daily smoking. 
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Smoking 0 days was categorized as non-smoking. Self–iden-
tified smokers were determined by, “Do you consider your-
self to be a smoker?” Exposure to secondhand smoke was 
assessed by, “In the last 7 days, have you been exposed 
to someone else’s tobacco smoke in any of the following 
places: workplace; street; public park/ beach; own home; 
bar/club; and/or patio?” The survey asked, “Which state-
ment best describes the rules about cigarette smoking inside 
your home?” This was answered on a 5-point scale ranging 
from 1 (smoking is not allowed anywhere inside my home) 
to 5 (there are no rules about smoking inside my home). 
Responses were recoded into not allowed vs. allowed. Expo-
sure to secondhand smoke at home was determined by, “Do 
you live with someone who smokes cigarettes?”

Alcohol Use Behaviors

The literature showed alcohol consumption was associated 
with feeling guilt/stigma when smoking cigarettes [37, 40]. 
Binge drinking was defined as, “During the past 30 days did 
you drink at least 5 alcoholic shots or drinks within a few 
hours?” and was included in our ST2 model, “I feel guilty 
when I smoke”.

Demographics

Demographic included: gender (male/female), age (18–24 
years, 25–26 years), race/ethnicity (non-Hispanic White, 
non-Hispanic Black, non-Hispanic Asian/Pacific Islander, 
Hispanic), nativity (US born-yes/no), employment (yes/no), 
NYC borough of residence (Manhattan, Brooklyn, Queens, 
Bronx, Staten Island), years lived in NYC (< 1 year, 1–5 
years, 6–10 years, > 10 years), and educational attainment 
(< high school, high school, some college, college student, 
college graduate). We created a dichotomous education vari-
able (currently in college/college grad and less than college).

Statistical Analysis

All analyses were conducted in 2016 using SAS Version 
9.4. Bivariate analyses examined demographics among 
each smoking social norm/stigma category using a Pearson 
Chi square test to assess significance. Confidence Intervals 
(95% CI) were used when comparing differences in social 
norm/stigmas and overall demographics. Bivariate analyses 
included only participants who answered “disapprove” for 
SN1 and SN2 and “agree” for ST1 and ST2. Multivariable 
models were performed for four outcomes: Model 1, SN1, 
disapprove vs. approve/ neither; Model 2, SN2, disapprove 
vs. approve/ neither; Model 3, ST1, agree vs. disagree/ neu-
tral; and Model 4, ST2, agree vs. disagree/ neutral. Adjusted 
odds ratios (ORs) and 95% CI were reported. Participants 
who did not live in NYC were excluded from all analyses.

Results

Almost half of YAs reported being current smokers (44.1%). 
Participants were typically female, 25–26 years old, non-
Hispanic white or Hispanic, US born, employed, Manhattan 
resident, NYC resident more than 10 years, and currently 
in college/college grad (Table 1). While non-smokers were 
similar to the overall sample, non-daily and daily smokers 
demonstrated differences. More non-daily smokers (38.3%) 
reported living in NYC 1–5 years compared with non- or 
daily-smokers. Daily-smokers (52.4%) were more likely to 
be male, compared with non-smokers and more than one-
third lived in Queens (39.5%) compared with non-daily 
smokers (18.0%) (Table 1). Overall, one-third of respond-
ents reported being non-daily smokers (36.7%) and few 
were daily smokers (7.4%). Most participants were exposed 
to secondhand smoke (78.1%), prohibited smoking inside 
their home (54.7%) and did not live with a smoker (68.6%) 
(Table 3).

Perceived General Social Disapproval of Smoking

Participants who perceived that New Yorkers disapproved of 
smoking (SN1) were similar demographically to participants 
overall, with some smoking-related behavioral differences. 
Those who reported New Yorkers disapproved of smok-
ing were more likely to have lived in NYC 1–5 years (SN1: 
39.9%, 95% CI 36.1–43.7) (Table 2) compared to overall 
(30.7%, 95% CI 28.5–32.8). This group was less exposed to 
secondhand smoke (35.6%, 95% CI 33.0–38.2) compared to 
overall (78.1%, 95% CI 76.2–80.0) but did allow smoking 
inside the home (59.0%, 95% CI 55.8–62.3) more frequently 
than overall (45.3%, 95% CI 43.0-47.7) (Table 3).

Non-daily smokers were more likely to report that New 
Yorkers disapprove of cigarette smoking (SN1: OR = 1.76, 
95% CI 1.10–2.79) compared with daily smokers (Table 4). 
Non-Hispanic blacks were also more likely to report that 
New Yorkers disapproved of smoking (OR = 1.69, 95% CI 
1.03–2.76) compared to whites. New Yorkers’ disapproval 
was more likely to be reported by those with more education 
(OR = 2.25, 95% CI 1.47–3.45) and those who considered 
themselves smokers (OR = 1.74, 95% CI 1.18–2.57).

Perceived Disapproval Among Family and Friends

The demographics and smoking-related behaviors between 
those who reported friends and family disapproved of smok-
ing (SN2) and the overall sample were similar.

Non-daily smokers had 41% (OR 0.59, 95% CI 
0.38–0.94) lower odds of reporting that people who 
are important to them disapprove of cigarette smoking 
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(SN2) than daily smokers. Hispanic (OR = 0.55, 95% CI 
0.37–0.81) participants and those who lived with a smoker 
(OR = 0.38, 95% CI 0.24–0.48) were less likely to report 
friend/family disapproval of smoking than whites and 
non-smokers. YA currently in college/college graduates 
reported family/friends disapproval of smoking more fre-
quently compared to those with less than a college educa-
tion (OR = 1.96, 95% CI 1.31–2.93).

Smoking Stigma

Demographics varied between participants who felt 
either smoking stigma and overall. Those who felt smok-
ing stigma (ST1 and ST2) were more likely to have lived 
in NYC 1–5 years (ST1: 44.1%, 95% CI 38.5–49.7; ST2: 
44.6%, 95% CI 38.6–50.7), compared with overall (30.7%, 
95% CI 28.5–32.8) (Table 2). Compared with overall, 
participants who felt smoking stigma were predominately 
non-daily smokers (ST1: 80.6%, 95% CI:76.0–85.1; 
ST2: 79.4%, 95% CI 74.4–84.4 vs. overall: 36.7%, 95% 
CI 34.4–39.0), (Table 3), were less likely to be exposed 
to secondhand smoke (ST1: 63.4%, 95% CI 60.0–66.8; 
ST2: 69.0%, 95% CI 65.7–72.2 vs. overall: 78.1%, 95% 
CI 76.2–80.0), while being more likely to allow smok-
ing inside their home (ST1: 62.2%, 95% CI 57.2–67.2; 
ST2: 69.8%, 95% CI 65.1–74.6 vs. overall: 45.3%, 95% 
CI 43.0–47.7).

Non-daily smokers had higher odds (OR = 1.84, 95% 
CI 1.14–2.96) of agreeing they keep tobacco smoking 
a secret from certain people than daily smokers (ST1) 
(Table 4). The odds of agreeing to keep tobacco smok-
ing a secret from certain people were more than twice 
as high (OR = 2.43, 95% CI 1.57–3.76) among those cur-
rently in college/college grad compared to those with less 
than a college degree. YA exposed to secondhand smoking 
had lower odds (OR 0.35, 95% CI 0.12–0.96) of keeping 
tobacco smoking a secret from certain people than those 
who did not keep smoking a secret.

Non-daily smokers had more than double the odds of 
agreeing they felt guilty when they smoked (ST2) com-
pared with daily smokers (OR 2.54, 95% CI 1.45–4.45) 
(Table  4). Current college students/college grads had 
more than twice the odds of agreeing they felt guilty 
when they smoked compared to those with less than a 
college degree (OR 2.82, 95% CI 1.73–4.60). The odds of 
agreeing they felt guilty was higher (OR = 1.81, 95% CI 
1.24–2.63) among those who lived with a smoker com-
pared with those who did not. The odds of agreeing they 
felt guilty when they smoked was higher (OR = 1.75, 95% 
CI 1.10–2.78) among current binge drinkers.
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Table 4   Multivariable models 
of social norm predictors, young 
adults, NYC

Adjusted for gender; age; race/ethnicity; education; secondhand smoking exposure and living with a 
smoker (Models SN1, SN2 and SN3)
Adjusted for gender; age; race/ethnicity; education; secondhand smoking exposure; living with a smoker 
and drink at least 5 alcoholic shots or drinks within a few hours in the past 30 days (Models SN4)
Bold values are statistically significant
CI Confidence interval, OR odds ratio, REF Reference Group, NA not applicable
*P < .05
1 For those participants who responded smoked 0 days of the past 30 days and who responded “no” to ever 
daily smoked were categorized as non-smokers. Participants who smoked between 1 and 29 days were 
coded as smokers, non-daily. Those who reported smoking on 30 of the past 30 days were coded as smok-
ers, daily
2 Less than college were those who answered left college and/or graduated high school/GED
a Reference Group is Neither/Approve
b Reference Group Neutral/ Disagree

(SN1) How do 
most New Yorkers 
feel about cigarette 
smokinga

(SN2) How do 
people who are 
important to you, 
like family and 
friends feel about 
cigarette smokinga

(ST1) I keep 
tobacco smoking a 
secret from certain 
peopleb

(ST2) I feel guilty 
when I smokeb

Disapprove Disapprove Agree Agree

OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Smoking habits1

 Smoker non-daily 1.76* (1.10, 2.79) 0.59* (0.38, 0.94) 1.84* (1.14, 2.96) 2.54* (1.45, 4.45)
 Smoker daily REF REF REF REF

Gender
 Male 1.29 (0.94, 1.78) 0.84 (0.61, 1.16) 1.20 (0.86, 1.66) 1.28 (0.90, 1.82)
 Female REF REF REF REF

Age
 18–24 0.80 (0.58, 1.11) 0.93 (0.67, 1.30) 1.05 (0.75, 1.45) 0.96 (0.68, 1.37)
 25–26 REF REF REF REF

Race/ethnicity
 Hispanic 0.76 (0.51, 1.12) 0.55* (0.37, 0.81) 0.79 (0.53, 1.18) 1.09 (0.71, 1.68)
 Non-Hispanic Black 1.69* (1.03, 2.76) 1.05 (0.63, 1.74) 1.45 (0.89, 2.36) 1.28 (0.76, 2.16)
 Asian/PI 0.82 (0.50, 1.36) 0.94 (0.57, 1.55) 1.02 (0.62, 1.69) 0.66 (0.37, 1.16)
 Non-hispanic white REF REF REF REF

Education
 Currently in college/

college grad
2.25* (1.47, 3.45) 1.96* (1.31, 2.93) 2.43* (1.57, 3.76) 2.82* (1.73, 4.60)

 Less than college 2 REF REF REF REF
Consider yourself a smoker
 Yes 1.74* (1.18, 2.57) 0.80 (0.55, 1.18) 1.00 (0.68, 1.48) 1.19 (0.78, 1.82)
 No REF REF REF

Exposed to secondhand smoking
 Yes 0.42 (0.17, 1.03) 0.54 (0.18, 1.50) 0.35* (0.12, 0.96) 0.63 (0.23, 1.77)
 No REF REF REF REF

Live with smoker
 Yes 1.04 (0.74, 1.46) 0.38* (0.24, 0.48) 1.07 (0.76, 1.51) 1.81* (1.24, 2.63)
 No REF REF REF REF

Drink at least 5 alcoholic shots or drinks within a few hours
 Yes NA NA NA 1.75* (1.10, 2.78)
 No NA NA NA REF
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Discussion

Our data demonstrate non-daily smokers perceive more 
stigma associated with smoking compared with daily 
smokers, in the first YA study using social norms data 
about smoking in NYC.

YA who reported New Yorkers disapproved of cigarette 
smoking were more likely to be non-smokers and non-
daily smokers. More than half of participants reporting 
disapproval did not consider themselves smokers. NYC 
has had a comprehensive smoke-free air law since 2002, 
public smoking is not the norm, and most non-smokers and 
non-daily smokers concur. Studies have shown that anti-
smoking policies are directly related to community disap-
proval of cigarette smoking, similar to our study [41, 42].

Many adolescent studies have focused on environmen-
tal factors, including friends, peers, family, school, the 
workplace, church, films, magazines radio and television 
[43, 44] that influence YA. Most social groups understand 
what is natural, expected and acceptable in a given con-
text. When examining how people who are important to 
you feel about smoking (SN2), we found nonsignificant 
results, indicating NYC YA non-daily smokers were not 
influenced by these environmental factors. This may be 
due to study participant young age, having friends and 
family who smoke or are experimenting and, who approve 
of smoking. In this sample, smoking prevalence and per-
ceived smoking prevalence were much higher than among 
NYC adults (16.1%) [45].

When assessing stigma, YA who agree they keep 
tobacco smoking a secret (ST1) were more likely to be 
non-daily smokers compared with daily smokers. Non-
daily smokers were more likely to smoke at group events 
and social activities especially social smokers [7]. Non-
daily social smokers rarely smoke alone and often smoke 
in group settings, usually on weekends. Non-daily smokers 
often consider themselves non-smokers who do not have 
an issue with smoking and can quit when they want [10]. 
Our study suggests that non-daily smokers are more likely 
to hide their habit from certain people due to smoking 
stigma. Overall, non-daily smokers do not see themselves 
as a ‘smoker’ [46].

YA who agree they felt guilty when they smoked (ST2) 
were more likely to be non-daily smokers, live with a 
smoker and engaged in binge drinking in the past 30 days. 
Our findings confirm YA non-daily smokers have more 
than double the odds of agreeing they felt guilty when 
they smoked compared with daily smokers. Research 
shows that alcohol consumption was associated with guilt/
stigma feelings about smoking cigarettes [46]. Non-daily 
smokers living with smokers might not perceive smoking 
as a bad habit, but rather as something to join in socially, 

on occasion. Many non-daily smokers will not smoke in 
front of employers, parents and some friends because they 
do not want to be perceived as a smoker [46]. Research 
indicates people identifying as non-smokers but smoking 
in social gatherings feel guilt or remorse more than those 
who identify themselves as daily smokers [46]. Since our 
study was conducted at bars, we presumed drinking alco-
hol may be a factor for non-daily smokers who partici-
pated. Other studies have indicated a relationship between 
drinking alcohol and smoking cigarettes [47, 48]. This 
study demonstrated non-daily smoking and binge drink-
ing were associated with feelings of guilt when smoking.

YA smokers are generally resistant to cessation interven-
tions developed for daily smokers. These mostly non-daily 
smokers do not consider themselves “smokers” and therefore 
are not trying to quit or get treated [36, 48]. Previous social 
norms studies have used their findings to improve population 
targeting through improved media campaigns and policies 
[26, 49, 50]. Our findings suggest psychosocial interventions 
could target messaging at YA’s with higher education levels 
and focus on negative social norms and smoking stigma. 
Media campaigns aimed at non-daily smokers may also 
reach this population [50]. Potentially, more non-daily YA’s 
will seek professional help by joining a tailored cessation 
program and be able to quit smoking permanently.

Limitations

There are some limitations. The data are cross-sectional and 
casual relationships or directionality cannot be presumed. 
Self-reported responses may be subject to response bias. 
Even with these limitations, this study contributes to a lim-
ited literature about YA regarding tobacco control social 
norms and stigma. Finally, there is no standard definition 
categorizing “young adults”. Papers reporting data from 
national surveys such as the Tobacco Use Supplement to 
the Current Population Survey, may discuss individuals ages 
18–29 or 18–34, while other studies restrict the definition to 
ages 18–26. Other studies examining smoking and progres-
sion in smoking from adolescence to early adulthood may 
examine age groups straddling the adolescent/adult timeline, 
such as ages 14–22 or 15–24. Therefore, defining “young 
adults” is difficult and YA trend comparisons should be 
interpreted with caution.

Conclusion

NYC data shows an increase in non-daily smoking, par-
ticularly among YA [51]. This is concerning for tobacco 
cessation programs and smoking prevention, as non-daily 
smokers could become daily smokers. Smoking cessation 
strategies developed for older adult daily smokers may not 
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be as effective with YA non-daily smokers. A more targeted 
strategy for YA non-daily smokers may be necessary to gar-
ner more positive results.

Our study demonstrated YA non-daily smokers were 
more likely to report negative social norms about smoking 
and feel more stigma than YA daily smokers. YA smokers 
are susceptible to interpersonal and environmental influ-
ences. By identifying non-daily smokers, clinicians and 
health researchers may be able to modify educational and 
training programs by incorporating social norm and stigma 
awareness associated with smoking to better relate to YA 
non-daily smokers.
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