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Abstract
Purpose: Smoke- and tobacco-free policy (SFP) is an effective strategy that can reduce tobacco-related health disparities
among young adults.
Design: Longitudinal design using administrative, survey, policy data sources, and geocoded tobacco outlet and American
Community Survey data
Setting: California community colleges (CC) and cities/communities where colleges are located, 2003-2019.
Sample: 114 California CCs
Data: School-level (i.e., student population and demographics) and community-level data (socio-demographics, local tobacco
control policy, tobacco-related norms and availability, and health resources) from 2003 to 2019.
Measures: Key outcome is the year CC adopted a 100% SFP.
Analysis: Bivariate and multivariate Cox survival models were used to analyze timing of SFP adoption.
Results: By 2019, 61 out of 114 (53.5%) CCs were 100% SFP. While community smoking prevalence and tobacco availability
were not signiﬁcant, CCs in rural areas were less likely to be smoke-free. CCs located in cities with stronger tobacco policies
(hazard ratio (HR) = 1.08, P < .05), which reported higher student health fees (HR = 2.00, P < .05) and received technical
assistance for SFP (HR = 4.59, P < .01) were signiﬁcantly associated with having 100% SFP.
Conclusion: Findings suggest that key community factors (strong city tobacco policies) and school and community resources
(student health fees, SFP technical assistance) are associated with the presence of 100% SFP at CCs. Resources from the
community or within a college might support remaining CCs in becoming 100% smoke-free.
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Introduction
Establishing smoke-/tobacco-free postsecondary institutions
is an effective tobacco control strategy that can reduce
tobacco-related health disparities and young adult tobacco
use.1,2 Smoke-free policies (SFPs) have been signiﬁcantly
associated with declines in smoking and increases in antismoking norms.3-6 SFP adoption is important for community
colleges (CCs), whose student body is majority young adults
and, compared to 4-year colleges, over-represented by students of lower socioeconomic status (SES), racial and ethnic
minority groups, and ﬁrst-generation college students, all of
whom are at higher risk for smoking.7-9 As of 2021, only 60%

of California’s 115 CCs have 100% SFP, which is a striking
difference from the state’s 4-year public colleges which have
all been 100% smoke-/tobacco-free since 2017.10
Studies of college SFP adoption have focused on policy
attitudes3,5,11 and best practices for policy implementation.4,12
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Few studies have examined factors that affect policy
adoption.13,14 In this study, colleges’ SFP adoption is examined in relation to the school composition and environment.15 Given that most CCs are commuter campuses with
little on-campus housing, SFP adoption is also considered
within the broader community composition and tobaccorelated environment. This study aimed to investigate school
and community factors associated with having a 100% SFP
among California CCs, and whether these factors varied over
time.

data carried forward in missing survey years from 2004-2012) at
the county-level or regions for Los Angeles and San Diego
counties.22 City tobacco policy captured both overall city tobacco
control policy grade/score (F = 0 to A = 12) and speciﬁc smokefree outdoor air policy grade/score (F=0 to A=12) obtained from
the American Lung Association’s (ALA) State of Tobacco
Control-California Local Grades for 2008-2019, and scores for
2003-2007 were imputed by carrying back the 2008 score.23

Methods

The study period began in 2003 to capture factors prior to 2004,
the ﬁrst year of CC SFP adoption, and continued through 2019.
The Cox proportional hazards model was used to examine onset of
adopting SFP. The hazard of SFP adoption was modeled as h(t) =
h0(t)exp(β*X) in which h0(t) is the baseline hazard function, time t
denotes a given year from 2003 to 2019, X represents timeinvariant or time-variant measures, and exp(β) is the estimated
hazard ratio. In bivariate analysis, variables were entered one at a
time, and then signiﬁcant variables at P < .05 in these analyses
were entered into multivariable models. Group 1 analysis examined variables which were independent of the community
college policy system such as school/city demographics; Group 2
examined policy-relevant measures controlling for Group 1 variables; and Group 3 examined health resources controlling for
Groups 1 and 2 variables. The dataset was structured with each
college aligned by year, right-censored at either the year of SFP
adoption or, for those who have never adopted SFP, the year 2019.
As noted above, time-invariant measures should be interpreted as
an association. All time-varying measures were lagged 1 year prior
to the SFP onset year to account for temporality and avoid potential reverse causation. Proportional hazards assumption tests
using Schoenfeld residuals24 were conducted; none of the resultant
chi-square tests were signiﬁcant, indicating that the variables do
not change with time. To account for clustering (i.e., some CCs are
in the same CC school district (N = 72) where a district policy
would affect all CCs in that district), analyses were conducted with
robust standard errors. Given that some variables were not
available in all years (i.e., city tobacco policy), post-hoc analyses
were conducted, limiting study years to 2008-2019. Since ﬁndings
were similar, we present analyses using all study years. All analyses were performed in STATA v.16.25

Secondary data from administrative, survey, and policy databases were merged to characterize California CCs’ school
and community from 2003 to 2019. The analytic sample
includes all California colleges with physical campuses, and
excludes one campus established in 2020 and another that is
100% online (ﬁnal N = 114 CCs).

Measures
SFP status and adoption year were obtained from the California Youth Advocacy Network’s (CYAN) College Tobacco
Policy database.10 Using CYAN’s criteria, we deﬁned 100%
SFP as 100% prohibition of smoking (11 CCs met this criterion) or use of any tobacco products (50 CCs met this more
comprehensive criterion) on all indoor and outdoor property.
Data sources are listed in Table 1. School characteristics include enrollment size, demographics, and academic outcomes
from the California Community Colleges Chancellor’s Ofﬁce
Management Information Systems Data Mart.16,17 School and
community health resources include having a student health center,
higher student health fees (≥ $20), and receipt of CYAN SFP
technical assistance (TA) for policy adoption or separately a grant
(i.e., Truth Initiative/American Cancer Society). These resource
variables are not systematically collected over time, and thus, we
treat them as time-invariant in analysis except for CYAN TA.
While these data are proxies for potentially valuable resources
facilitating CC SFP adoption, interpretation of time-invariant variables is limited to associations. Community socio-demographics
were based on the city in which the CC is located or the closest
incorporated city and extracted from American Community
Survey (ACS), 2009-2019.18 For 2003-2008, we interpolated
missing data using Census 2000 and ACS. Tobacco outlet retail
environment includes CC’s distance to nearest retailer and retailer
density. Data were from the California Department of Tax and
Fee Administration, and geocoded using ArcMap 10.6.19,20
Community smoking norms accounted for current cigarette
and e-cigarette use among 9th and 11th graders from the California Healthy Kids Survey (CHKS),21 and adult current cigarette use was from the California Health Interview Survey
(CHIS).22 CHKS data were from 2016 to 2019, matched from the
closest secondary school district to each CC and treated as timeinvariant. CHIS data were intermittent from 2003 to 2018 (with

Analysis

Results
As of 2019, 61 of the 114 (53.5%) CA CCs were 100% SFP, but
SFP status varied by school and community factors (see Table 1).
CCs in urban and suburban areas were more likely to have 100%
SFP compared to those in rural areas. CCs with larger student
population sizes and younger age proﬁles had signiﬁcantly positive associations with being smoke-free. CCs charging higher
student health fees and CCs that received CYAN SFP TA were
associated with SFP; however, having a Truth Initiative or
American Cancer Society grant was not associated. CCs located in
a city with strong tobacco control policies had signiﬁcant
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Table 1. School and community characteristics and their association with 100% smoke-free policy.
Time Fixed (F) or
Characteristic

Mean(SD) /

Varying (V)

Years

F

-

Percenta

Hazard Ratio (95% CI)

14.9%
42.1%
43.0%
14.0 (7.7); 19.9 (11.9)

1.00
4.76 (1.52, 14.90)**
4.60 (1.47, 14.33)**
1.02 (1.00, 1.04)*

School geography and socio-demographics
Geography
Rural/town
Suburban
Urban
Student population size (in 1000)

V

% Age 1824

V

% Non-Hispanic White students

V

% Non-Hispanic Black students

V

% Hispanic students

V

% Non-Hispanic Asian/Paciﬁc Islander students

V

% Student retention rate

V

% Student success rate

V

School and community health resources
Having a student health services program
Student health fee per student (Fall, 2019)
$0-$19
$20-$21
Mental health allocation $ per student

F
F

F

Received CYAN Technical Assistance

V

Received Truth or ACS grant for SFP

F

Community socio-demographics
City population density (in 100/sq mile)

V

% Age 18-24

V

% Non-Hispanic White people

V

% Non-Hispanic Black people

V

% Hispanic people

V

% Non-Hispanic Asian/Paciﬁc Islander people

V

% Four-year college graduate

V

Median household income (in $1000)

V

% People living under poverty

V

20032018
20032018
20032018
20032018
20032018
20032018
20032018
20032018
2019
2019

20182019
20032019
20152018
20032018
20032018
20032018
20032018
20032018
20032018
20032018
20032018
20032018

50.5 (10.1); 59.0 (10.2) 1.04 (1.02, 1.06)**
41.7 (19.4); 27.2 (14.3) 1.00 (.99, 1.02)
8.1 (10.6); 6.3 (5.7)

1.01 (.97, 1.05)

26.4 (15.8); 44.8 (16.2)

.99 (.98, 1.01)

14.3 (11.4); 13.3 (10.7) 1.00 (.98, 1.03)
81.7 (4.5); 87.2 (2.7)

.94 (.86, 1.03)

67.0 (4.5); 72.1 (3.3)

.94 (.86, 1.02)

80.7%

1.43 (.70, 2.91)

51.8%
48.2%
4.34 (.83)

1.81 (.96, 3.38)‡
1.27 (.90, 1.80)

.8%; 70.2%
22.8%

5.48 (1.76, 17.07)**
.76 (.47, 1.22)

45.5 (28.8); 48.5 (30.2) 1.003 (.995, 1.010)
9.3 (3.6); 10.1 (3.5)

1.04 (1.01, 1.08)

63.1 (15.7); 62.5 (16.4)

.99 (.98, 1.01)

5.9 (6.8); 5.4 (5.6)

1.05 (1.03, 1.08)***

29.0 (17.8); 35.2 (19.4) 1.00 (.99, 1.01)
11.6 (11.3); 14.7 (14.0) 1.00 (.98, 1.02)
27.6 (15.2); 33.8 (17.7) 1.00 (.98, 1.01)
54.4 (22.8); 75.9 (32.9)
13.8 (6.6); 14.8 (7.1)

.99 (.98, 1.00)
1.02 (.98, 1.05)
(continued)
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Table 1. (continued)
Time Fixed (F) or
Characteristic

Mean(SD) /

Varying (V)

Years

Community tobacco outlet density
Distance to nearest store (miles)b

V

Stores in 1 mileb

V

Stores in 2 milesb

V

20042018
20042018
20042018

Percenta

Hazard Ratio (95% CI)

School geography and socio-demographics

Community adult and youth smoking prevalence
% Past year cigarette use among Adults 18+c

V

% Past month cigarette use among high school students F
% Past month e-cigarette use among high school students F
Community city tobacco control policy
City overall tobacco control policyd

V

City outdoor tobacco control policyd

V

20032018
20162019
20162019
20082018
20082018

.88 (1.10); .82 (1.07)
5.5 (7.6); 6.0 (7.1)

.82 (.62, 1.08)
1.03 (.99, 1.06)

22.6 (25.8); 24.2 (27.1) 1.00 (.99, 1.01)

16.9% (3.1); 11.1% (4.2) 1.02 (.95, 1.09)
3.0% (1.5)

.92 (.81, 1.06)

10.4% (4.3)

.97 (.91, 1.03)

2.8 (3.0); 4.4 (3.7)

1.11 (1.01, 1.21)*

5.1 (6.0); 8.7 (7.3)

1.06 (1.02 1.10)**

Notes: Descriptives and bivariate Cox survival models using robust standard errors to account for clustering of colleges at the district level, n = 114, N = 72.
***P < .001, **P < .01, *P < .05, ‡ P < .10.
a
For time-ﬁxed variables, mean and standard deviation or percentage are given. For time-varying variables, mean/standard deviation or percentage are given for
the ﬁrst year and last year of data range.
b
In Cox survival analysis, the missing 2003 was imputed using 2004 value.
c
Survey data missing 2004, 2006, 2008, and 2010, and imputed using the prior year value in Cox survival analysis.
d
In Cox survival analysis, the missing scores before 2008 were imputed using the earliest valid value.
Data Sources: Policy—California Youth Advocacy Network’s (CYAN) College Tobacco Policy database30; School Characteristics—California Community
Colleges Chancellor’s Ofﬁce Management Information Systems Data Mart 2003-201916 and the National Center for Education Statistics’ database of US
postsecondary institutions17 ; School and Community Resources—Health Services Association California Community Colleges, an organization of
California CC student health service programs and CYAN policy records; Community Socio-demographics—American Community Survey (ACS) 5-year
estimates for 2009-2019 and interpolated missing data for 2003-200818; Tobacco Retail Density—California Board of Equalization licensed tobacco
retailer database, 2003-201920; Community Smoking Norms—2016-2019 California Healthy Kids Survey at the school-district level21 and 2003-2018
California Health Interview Survey at the county-level, and for Los Angeles and San Diego counties, at the regional-level.22 City Tobacco Policy—American
Lung Association’s (ALA) State of Tobacco Control-California Local Grades for 2008-2019 with overall tobacco control policy score (i.e., smoke-free
outdoor air or housing, underage sales) and speciﬁc smoke-free outdoor air policy score of the city where CC is located or closest city.23

association with SFP. For example, a one-point increase in the city
overall policy score was associated with a 11% higher likelihood
the CC had a SFP, and a one-point increase in city smoke-free
outdoor policy score is associated with a 6% higher likelihood the
CC has a SFP (hazard ratio (HR): 1.11 and 1.06, respectively).
In multivariable models (Table 2), Model 1 included signiﬁcant school (student population size, % young adults) and
community (% black population) composition factors which
all continued to be signiﬁcant. Urban/rural geography was not
included due to high correlation with student population size.
Models 2 and 3 found that each of the city tobacco policies
remained signiﬁcant, controlling for Model 1 variables. Finally, even accounting for signiﬁcant compositional and
policy factors, CCs that received CYAN TA were 4.6 times
(HR: 4.59) more likely to be smoke-free compared to CCs

who did not receive TA and CCs with the highest student
health fees of $20-$21 were 2 times (HR: 2.00) more likely to
be smoke-free than CCs with health fees less than $20.
Taking a closer look at rural colleges, all rural CCs, including the 3 smoke-free colleges, were located in cities with
high smoking prevalence and poor tobacco control policies
(data available upon request). All smoke-free rural CCs
charged a high student health fee at $20. In addition, the 3
smoke-free rural CCs received CYAN TA, but so did 8 other
nonsmoke-free rural CCs.

Discussion
California State Assembly Bill 1594 would have instantly
made all California public colleges smoke-free, but the
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Table 2. Factors associated with 100% smoke-free policy adoption among California community colleges from Cox survival models (hazard
ratios and 95% conﬁdence intervals), 2003-2019.
Group 1 Analysis
SocioDemographics

Group 2 Analysis

Group 3 Analysis

Policy

Resources

Model 1

Model 2

School and community socio-demographics
Student population size (in 1000)
1.03 (1.00, 1.05)*
% Students ages 1824
1.05 (1.02, 1.07)***
% City Non-Hispanic Black people
1.07 (1.04, 1.11)***
Community tobacco control policy
City overall tobacco control policy
City outdoor tobacco control policy
School and community health resources
Student health fee, 2019 (< $20 vs ≥ $20)
College received CYAN technical assistance

Model 3

Model 4

Model 5

1.02 (1.00, 1.04)*
1.02 (1.00, 1.04)*
1.02 (.99, 1.04)
1.01 (.99, 1.04)
1.05 (1.02, 1.08)*** 1.05 (1.02, 1.07)*** 1.05 (1.02, 1.07)*** 1.05 (1.02, 1.08)***
1.07 (1.04, 1.10)*** 1.08 (1.05, 1.11)*** 1.08 (1.05, 1.11)*** 1.08 (1.05, 1.12)***
1.08 (.99, 1.19)‡

1.09 (1.00, 1.19)*

1.08 (1.00, 1.16)*

1.06 (1.02, 1.10)**
2.00 (1.05, 3.79)*
4.59 (1.75, 12.08)**

Notes: Cox survival models using robust standard errors to account for clustering of colleges at the district level, n = 114, N = 72.
P < .001, **P < .01, *P < .05, ‡ P < .10.

governor vetoed this 2016 bill citing that “the governing
boards of our public colleges and universities already have the
authority and are fully capable of setting smoking policies on
their campuses.”26 In the absence of a statewide policy, the
onus has been on the individual 115 colleges or 72 districts to
adopt SFPs, which has resulted in a current patchwork of SFPs
from no policy to perimeter/entryway restrictions (n = 9),
designated smoking areas (n = 21), parking lots only (n = 16),
and 100% SFP campuses (n = 69).27
This study is the ﬁrst to examine policy adoption over a 16year period within a racially, ethnically, and socioeconomically diverse postsecondary public educational system. By
situating college SFP within school and community contexts,
this study examined how policies can be inﬂuenced by local
contexts which are important given how CCs differ from
traditional 4-year colleges. Speciﬁcally, CCs are less insular
with little to no campus housing, fewer student health resources, and weaker campus norms.28,29 This study found that
CCs with more health resources (as indicated by student health
fees and receipt of SFP TA) and CCs located in cities with
strong tobacco control policies were more likely to have SFP.
No differences in SFP by community SES or tobacco-related
norms (i.e., smoking prevalence, retail outlets) were found,
suggesting that inequities in SFP were not due to area-level
disadvantage or smoking norms. However, stark geographical
differences in SFP adoption are evident, with less SFP
adoption by rural CCs (18%) than urban or suburban CCs
(60%), a difference that persisted over time. Despite this, the
main correlates of SFP adoption remained robust when
controlling for geography.
For rural CCs, descriptive analyses of the 17 CCs found no
consistent pattern with factors associated with SFP. Despite
being located in cities with high smoking prevalence and poor
tobacco control policies (similar to their non-SFP rural

counterparts), 3 rural CCs adopted SFPs. To better understand
factors most salient to rural CCs, future qualitative research
could be valuable in delving into processes that facilitated or
impeded SFP adoption by rural CCs.
Limitations: While models used lags and time-varying factors,
ﬁndings cannot be interpreted as causal and are limited to associational relationships. The latter is especially true of key correlates
(whose data were not available in all years and thus treated as timeinvariant) such as student health fees. In all cases, there is potential
for reverse causation. However, it is unlikely that SFP adoption
would directly cause student health fees to increase or city tobacco
policy to improve. Student health fees are a proxy for available
school resources, and future research could consider better measures (i.e., tobacco prevention and cessation services, Student
Health Advisory Committees (instrumental for health policy but
not universal at all CCs)).

Conclusion
As the largest system of U.S. postsecondary education annually
enrolling over 2 million students, California CCs should be a
high priority target for SFP. By adopting 100% SFP, postsecondary institutions can help to promote healthy behaviors and
environments for their students, shift norms against tobacco
use, encourage tobacco users to quit, and ready them for future
smoke-free environments like 4-year smoke-free colleges.2
This study found that CC location in cities with strong tobacco policies, higher CC health fees, and CC receipt of SFP
TA are associated with presence of 100% SFP. As of 2021, only
60% of California’s CCs are 100% SFP, underscoring the large
gap between 2- and 4-year public colleges, which are all 100%
smoke-free. It is promising that a number of California CCs
were leaders and early adopters of 100% smoke-free college
campuses, even before their 4-year college counterparts. Future
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research should examine how resources and campus and
community relationships (i.e., tobacco-control organizations
and health departments) create windows of opportunity for SFP
adoption, and thus move CCs toward more equitable and
healthy campuses in California and nationwide.
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· What is already known on this topic?
Smoke-free policy (SFP) is an effective tobacco
control strategy that can reduce tobacco-related health
disparities, in particular among young adults in college
settings, yet 40% of California community colleges
(CCs) have yet to adopt a policy.
· What does this article add?
This study is the ﬁrst to systematically document
school and community factors associated with 100%
SFP in the largest U.S. postsecondary public education
system, California CCs. Findings revealed that CCs
located in cities with strong tobacco policies and CCs
utilizing school and health resources could be key levers
for SFP adoption.
· What are the implications for health
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To ensure equity with their 4-year counterparts,
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SFP.
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