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Abstract: In 2018, the U.S. Department of Housing and Urban Development required public housing
authorities to implement a smoke-free housing (SFH) policy that included individual apartments.
We analyzed the policy implementation process in the New York City Public Housing Authority
(NYCHA). From June-November 2019, we conducted 9 focus groups with 64 NYCHA residents
(smokers and nonsmokers), 8 key informant interviews with NYCHA staff and resident association
leaders, and repeated surveys with a cohort of 130 nonsmoking households pre- and 12-month post
policy. One year post policy implementation, participants reported widespread smoking violations
and multi-level factors impeding policy implementation. These included the shared belief among
residents and staff that the policy overreached by “telling people what to do in their own apartments”.
This hindered compliance and enforcement efforts. Inconsistent enforcement of illegal marijuana use,
staff smoking violations, and a lack of accountability for other pressing housing issues created the
perception that smokers were being unfairly targeted, as did the lack of smoking cessation resources.
Resident support for the policy remained unchanged but satisfaction with enforcement declined
(60.1% vs. 48.8%, p = 0.047). We identified multilevel contextual factors that are influencing SFH policy
implementation. Findings can inform the design of strategies to optimize policy implementation.

Keywords: smoke-free policy; public housing; implementation

1. Introduction

Exposure to secondhand smoke (SHS) is associated with significant adverse health
effects and more than 40,000 deaths annually in the U.S. [1,2] Despite large declines in
SHS exposure over the last two decades, 58 million nonsmokers are still routinely exposed,
primarily at home [1,3]. Home exposure is highest among low-income and racial/ethnic
minorities, reflecting higher smoking prevalence and differential risks across housing
environments. Residents in public housing report a disproportionately high smoking rate
than the general U.S. adult population (33.6% vs. 16.8%) [4] and they are more likely to
live in multiunit housing, which place this group at elevated risk of exposure to SHS [5-8].

To reduce health disparities related to SHS exposure, the U.S. Department of Housing
and Urban Development (HUD) issued a rule requiring public housing authorities (PHAs)
to implement a smoke-free housing (SFH) policy in July 2018 [9]. The policy prohibits
smoking in all indoor spaces, including individual residences and outdoor areas within
25 feet of buildings. Existing literature has concluded that the majority of multiunit housing
residents support smoke-free building policies [10]. With more than 2 million people living
in public housing, the potential public health impact of the SFH policy is substantial [11].
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We are conducting a longitudinal natural experiment to assess the impact of HUD’s
SFH policy on SHS exposure among residents living in New York City Housing Authority
(NYCHA), the nation’s largest PHA. Using state-of-the art air monitoring procedures,
12 months after the policy came into effect, we found little change in the airborne nicotine
concentration and particulate matter (PM, 5) in nonsmoker apartments and common areas
of NYCHA buildings compared with baseline measures [12]. The small number of studies
that have examined air quality impacts of SFH policy have similarly demonstrated a
modest and/or non-significant reduction in SHS exposure [13-17].

These data emphasize the complexity of implementing SFH policies, yet little empiri-
cal evidence exists to guide this process, including the selection of strategies to improve
implementation effectiveness [18,19]. This paper presents findings from our study’s con-
current analysis of the policy implementation process and is the first study to elucidate the
multi-level barriers to and facilitators of HUD’s SFH policy compliance and enforcement.

2. Materials and Methods
2.1. Conceptual Framework

The study relied on two frameworks, the consolidated framework for implementation
research (CFIR) and the socioecological model (SEM). The CFIR characterizes contextual
determinants of implementation across five domains. These include: (1) the outer setting
(e.g., HUD resource allocation and external policies such as New York State marijuana
policy); (2) the inner setting (e.g., community and interpersonal characteristics such as
interactions between smokers and nonsmokers and between residents and PHA staff, and
infrastructure such as building quality); (3) individual characteristics (e.g., knowledge and
attitude); (4) intervention characteristics (e.g., complexity); and (5) implementation process
(e.g., engagement and enforcement) [20]. The SEM also considers the influence of multi-
level factors on effective policy implementation [21] but expands the contextualization of
individual characteristics and behaviors to include interpersonal interactions, community
interactions, and community infrastructure. Figure 1 places the CFIR within the ecological
framework to make explicit the interaction across domains and that federal, state, and city
policies may interact in ways that may support or impede policy implementation.
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Figure 1. CFIR and SEM integrated framework.

2.2. Qualitative Data Collection

The study was approved by New York University Grossman School of Medicine’s
Institutional Review Board. We collected qualitative data from June through to November
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2019 (12-18 months post policy implementation). A total of 9 focus groups (FGs) were con-
ducted with 64 residents that were recruited from 10 NYCHA buildings in 4 developments
that were engaged in the larger longitudinal data collection. Details of the longitudinal
study design are published elsewhere [22]. Approximately 15.7% of our longitudinal study
participants from the 10 NYCHA buildings reported current (past 30-day) smoking before
the SFH policy went into effect [22]. We aimed to recruit both smokers and nonsmokers
who spoke English or Spanish to the FGs. A total of 4 FGs were conducted in English with
nonsmokers (n = 30), 4 in English with smokers (1 = 26), and 1 in Spanish with nonsmokers
(n = 8). Eligibility criteria included: (1) has lived in one of the four developments for
>1 year, (2) >18 years old, and (3) English or Spanish speaker. Participants were recruited
via flyers distributed in developments and in collaboration with community-based orga-
nizations working with NYCHA residents. Additionally, we conducted semi-structured
phone interviews with eight key informants (KIs): three resident association (RA) lead-
ers and five NYCHA staff (leadership and building managers who were responsible for
enforcing the policy).

FGs and Kl interviews were guided by the CFIR and SEM and explored participants’
perceived barriers and facilitators to policy implementation for each of the five domains
described in the conceptual framework section. Specifically, we started with questions
about community and interpersonal characteristics (e.g., “what do you like and dislike
about this development”?) and individual characteristics (e.g., attitudes and knowledge
about the policy). Next, we asked participants’ perceptions about policy enforcement and
compliance, factors that influenced the implementation process (e.g., marijuana policy,
intervention complexity, structural barriers, community and interpersonal norms, smoking
cessation resources, resident engagement and enforcement). FGs and KI interviews also
elicited suggestions for strategies to address current challenges to implementing the SFH
policy. FGs and KIs were audio-taped and transcribed verbatim. We used the Standards
for Reporting Qualitative Research (SRQR) as a checklist to report qualitative findings
(Table S1).

2.3. Resident Surveys

We enrolled 157 nonsmoking households in our larger longitudinal study in order
to assess SFH policy’s impact on secondhand smoke exposure among NYCHA residents.
Nonsmoking households were defined as households where no members currently smoked
cigarettes or used other tobacco products. One adult member of the household was selected
to complete the surveys. Detailed information on the study population and procedures has
been described elsewhere [22]. Among the 157 nonsmoking households, 153 completed a
baseline survey before the SFH policy went into effect (April-July 2018), and 130 completed
a 12-month follow-up survey (May-September 2019).

The survey assessed residents’ support for the policy (“how would you describe your
current level of support for NYCHA smoke-free homes policy”?) and satisfaction with
policy implementation (“how satisfied are you with how NYCHA has introduced the
new policy about smoking” and “how satisfied are you with how your development has
enforced the current policy about smoking”?). Responses were dichotomized into “sup-
port”/“don’t support” or “satisfied” /“not satisfied”. The survey also assessed exposure
to SFH policy-related programming and communication strategies and whether residents
submitted a complaint about policy violations in the past 6 months.

2.4. Data Analysis

Qualitative data analyses were conducted using NVivo 12. Using both a deductive
approach (guided by CFIR and SEM domains in the qualitative guide) and an inductive
analytic approach [23,24], four team members independently read a subset of transcripts to
identify preliminary themes, relevant patterns, and generative questions. Coders met to
review findings, discussed clustered concepts, and identified emergent themes and sub-
themes. This iterative process continued until the team reached consensus and generated a
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final codebook. Quantitative survey data were analyzed using SAS 9.4. Descriptive statis-
tics summarized participants’ perceptions. A McNemar test was performed to compare
the change for paired binomial data.

3. Results
3.1. Qualitative Findings

Table 1 shows FG participant characteristics. Overall, compliance with and enforce-
ment of the SFH policy was described as poor. Both smokers and nonsmokers reported
no post-policy changes in smoking behaviors, noting that “people are still smoking in their
apartments, in the hallways, and in the stairwell”, and “it’s as if the policy doesn’t even exist”. The
findings are organized by CFIR domains. Subthemes represent the most frequently cited
multilevel barriers to policy compliance and enforcement. Table 2 provides representative
quotes by domain.

Table 1. Sample characteristics of focus group participants (N = 64).

Development1 Development2 Development3  Development 4 Total
n (%) n (%) n (%) n (%) n (%)
Gender
Male 8 (40.0) 2 (12.5) 2 (22.2) 2 (11.1) 14 (21.9)
Female 12 (60.0) 14 (87.5) 7 (77.8) 16 (88.9) 49 (76.6)
Mean age, Year (SD) 58.1 (13.8) 63.7 (10.1) 524 (20.8) 64.2 (15.2) 603 (15.1)
Smoking status
Current smoker 10 (50.0) 7 (43.8) 5 (55.6) 4 (21.1) 26 (40.6)
Non-current smoker 10 (50.0) 9 (56.3) 4 (44.4) 15 (78.9) 38 (59.4)
Race/ethnicity
Non-Hispanic white 3 (18.8) 1 6.3) 2 (22.2) 11 (61.1) 17 (26.6)
Non-Hispanic black 6 (37.5) 15 (93.8) 7 (77.8) 5 (27.8) 33 (51.6)
Non-Hispanic other 5 (31.3) 0 0) 0 0) 2 (11.1) 7 (10.9)
Asian 1 (6.3) 0 0) 0 0) 2 (11.1) 3 4.7)
American Indian or Alaska Native 3 (18.8) 0 0) 0 0) 0 0) 3 4.7)
Education
Less than high school 4 (20.0) 2 (12.5) 1 (11.1) 2 (10.5) 9 (14.1)
High school graduate 4 (20.0) 8 (50.0) 4 (44.4) 7 (36.8) 23 (35.9)
Greater than high school 11 (55.0) 6 (37.5) 4 (44.4) 10 (52.7) 31 (48.4)
Unreported 1 (5.0) 0 (0) 0 (0) 0 0) 1 (1.6)

Table 2. PHA resident and staff perceptions about barriers to SFH policy compliance and enforcement.

Domains Sample Quotes
Domain 1: Outer Setting
“We're going to be in the next year trying to think of new ways to partner with people who are both into
PHA . . . . . .
partnerships health care and community space we will certainly work to integrate all the different, healthy-home topics

around that, so smoke-free alongside with the pest management and the mold work” (Staff #2).

Marijuana policy

“If you're going to ban smoking, you have to ban the people who are smoking marijuana. It's permeating the
house the same way” (Smoker, FG #6),

“Y’all talking about cigarette smoke, [but] if somebody is smoking marijuana and it’s coming in my apartment,’
that’s not a problem”? (Nonsmoker, FG #1) “[Marijuana use] is blatantly in the open, and nobody cares
anymore” (Staff #4).

Domain 2:
Intervention
characteristics

“Ijust don’t think no one could come in my house and tell me what to do, when I pay my rent” (Smoker, FG
#2).

“Each person has the right to do whatever they please. I can’t say anything to them about it” (Nonsmoker, FG
#3).

“People have rights. And you sort of invading their privacy when you tell a tenant you can’t smoke in your
apartment” (Staff #5).
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Table 2. Cont.

Domain 3: “That no-smoking policy is just another rule to set residents up for eviction” (Smoker, FG#2).
Individual “I think it’s unfair. You're going to lose your apartment just because someone complained about cigarette
characteristics smoke”? (Nonsmoker, FG #3).
Domain 4: Inner Setting
Interpersonal You're creating an enemy when you start the reporting” (Nonsmoker, FG #3).

safety concerns

“I wouldn’t dare ask somebody to not smoke” (Nonsmoker, FG #8).
“[Staff] are told never, ever confront anybody, not for smoking or anything else” (Staff #5).

Structural and

“They are all close-knit buildings. To move 25 feet away from this one you're only going back in front of this

environmental one. Right in front of the next one” (Smoker, FG #9).
barriers “I'm not going outside in a snow blizzard to smoke, and in the rain” (Smoker, FG #6).
“Everybody’s been here for ages. Everybody knows each other, and pretty much respects each other” (Smoker,
Community FG#2).
cohesiveness “It’s basically every man for themselves. They [other residents] don’t even bother with rules” (Nonsmoker, FG

#3).

Lack of smoking
cessation services

“I think it would be helpful if they [PHA] started offering an onsite smoking cessation program” (Smoker, FG
#9).
“What would be nice if we can get a class for people or maybe go around to give out patches” (RA #3).

Relative priority

“They [PHA] should take some of that energy and enforce the policies that already put in place and leave us
alone” (Smoker, FG #4).

of SFH policy “You're saying smoking? But there’re a lot of things inside the apartment that are not being dealt with as well”
(Nonsmoker, FG #1).
Compatibility A lot of property managers feel like they’re overwhelmed, and this is just one more thing that they have to

deal with” (Staff #2).

Domain 5: Implementation Process

Planning and

“This [roll out] could have worked better and been a more positive experience for us had the PHA staff first
come in and done this focus group before, and along with some smoking cessation” (Smoker, FG #4).

community “They could’ve made us more aware by providing more information. And make a list of pros of why you
engagement shouldn’t smoke in your apartment” (Smoker, FG #9).
“Get out more information and more material to the people” (Nonsmoker, FG #8).
“Housing doesn’t enforce that policy” (Nonsmoker, FG #1).
“Their [Housing’s] own employees walking in and out of the building with a cigarette in their mouth. Who are
E you to tell me not to smoke”? (Smoker, FG #6).
nforcement

“The housing staffs themselves smoke at the front. So why would they implement that rule, if they are the first
ones to break it” (Nonsmoker, FG #7).
“I'm not going to go into somebody’s house to see whether or not they’re smoking”. (Staff #4)

Notes. FG: focus group. RA: resident association. PHA: public housing authority. SFH: smoke-free housing.

3.1.1. Outer Setting

Barriers in this domain included a lack of external resources at the federal and local
levels to support implementation, and state marijuana policies that were conflicting with
the SFH policy. Additional efforts to engage external partners (e.g., NYC Department of
Health and Mental Hygiene) was described as facilitating implementation.

HUD Resources

NYCHA leaders described receiving guidance materials from HUD, but HUD did not
provide funding for implementation strategies (e.g., resident engagement, communication).

PHA Partnerships

Without HUD'’s financial support, PHA staff described leveraging community part-
nerships to obtain resources for a new smoking cessation program (e.g., American Lung
Association (ALA)) and to strengthen the integration of the SFH policy into NYCHA’s
other health and housing initiatives.
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Marijuana Policy

Residents described marijuana use in and outside of buildings as pervasive. Some
described exposure to marijuana smoke as more common than SHS exposure. At the
time this study began, marijuana was illegal in New York State. Widespread use was
attributed to loosening enforcement of the law. Smokers and nonsmokers agreed that
ignoring marijuana use while enforcing the SFH policy created a double standard that
further undermined smoker compliance.

3.1.2. Intervention Characteristics

The HUD’s SFH policy extended the no-smoking ban to include private apartments,
which created barriers to policy enforcement and compliance. Residents and staff uniformly
viewed the policy as an infringement on the right to privacy. Smokers believed that
the policy violated their right to act autonomously in their own homes and were thus
disinclined to comply. Nonsmokers largely supported the policy, but they shared smokers’
concerns about a policy that dictates what residents can and cannot do in their own homes.
Similarly, staff, whose responsibility was to enforce the policy, believed that it was an
invasion of privacy to tell a resident that they could not smoke at home.

3.1.3. Individual Characteristics

Nonsmokers’ support for the policy was largely based on the potential health benefits.
A few smokers also acknowledged that the “policy can be a well-meaning policy, just for
nonsmoking residents”. Although residents were aware of the policy, most were unfamiliar
with the enforcement process. For example, residents perceived the risk of eviction was
high. A smoker suggested that if “you don’t stop smoking, you get evicted”. This belief
reduced support for the policy among smokers and nonsmokers. However, NYCHA has a
multi-step approach to address policy violations that is designed to avoid evictions. This
includes multiple warnings and smoking cessation support.

3.1.4. Inner Setting

The inner setting is defined broadly to reflect both the characteristics of public housing
(e.g., building quality), the community and interpersonal interactions between smokers
and nonsmokers and between residents and PHA staff.

Structural and Environmental Barriers

Smokers provided examples of challenges that arose from broken elevators and
adverse weather conditions that precluded them from going outside to smoke. The density
of NYCHA developments also made it difficult to meet the requirement to refrain from
smoking within 25’ of a building.

Interpersonal Safety Concerns

Nonsmokers and building staff described feeling unsafe about approaching smokers
who were violating the policy. Nonsmokers were concerned that reporting a violation
would create distrust and hostility among neighbors or lead to retaliation. Others explained
that they “wouldn’t dare ask somebody to not smoke”. Staff responsible for enforcing the policy
also reported that they were advised against ever “confronting anybody”.

Community Cohesiveness

There was variation in how residents described the community characteristics of
their developments, which have several buildings. Some described their developments
as supportive, “family oriented”, and cohesive, particularly in buildings where “everybody’s
been here for ages” and “knows each other”. In contrast, other residents described changes in
their community over time that were negatively affecting resident interactions and created
an environment in which it was “every man for themselves atmosphere with many who don't
even bother with rules”. For example, a general lack of consideration for neighbors” health
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in these settings was manifested by smokers continuing to smoke in close proximity to
nonsmokers even after they were asked to move. These residents similarly described
growing safety concerns, and a lack of trust among residents that negatively impacted
nonsmokers’ willingness to report violations.

Lack of Smoking Cessation Support

A lack of cessation support was viewed as a major barrier to compliance. Nonsmokers
and staff sympathized with the need for easy to access cessation resources, including
support groups or “centers where those who smoke can receive more services” .

Relative Priority of SFH Policy

Smokers and nonsmokers believed that smoking was receiving a disproportionate
amount of attention compared with other housing concerns that were not being addressed.
Nonsmokers noted that “there’re a lot of things inside the apartment that are not being dealt
with”. Smokers noted the discrepancy between the potential serious consequences (i.e.,
eviction) of smoking violations compared with the lack of accountability for other housing
policy violations. From their perspective, this provided an additional rationale for ignoring
the SFH policy.

The PHA was responsible for ongoing implementation of a range of healthy and
safe homes initiatives and programs, including addressing mold, lead safety and linking
residents to health care services. In the context of this large health promotion agenda,
the relative lack of resources specifically allocated for SFH created implementation and
sustainability challenges.

Compatibility
Staff were not always clear about their role in enforcing the policy and reported a large

number of competing priorities that at times felt “overwhelming” and may have prevented
them from focusing on the enforcement.

3.1.5. Implementation Process
Planning and Community Engagement

NYCHA created an advisory board to develop their final policy and implementation
strategies. These efforts informed the launch of the smoke-free NYCHA initiative and
defined an implementation plan that included a range of operational and programmatic
efforts (e.g., communication strategies) needed to support the roll-out. NYCHA also
initiated a year-long process of resident engagement prior to the launch date. This included
numerous meetings held across developments to explain the policy and enforcement
processes. However, most residents were not aware of these efforts and felt that the process
“could have worked better” with greater engagement and more information sharing. Smokers,
in particular, described feeling out of “the loop”.

Enforcement

Nonsmokers reported that the policy was not being adequately enforced. Staff sug-
gested several reasons for gaps in enforcement that included a lack of clarity about their
roles and responsibilities in relation to the policy, a lack of time to address violations, and as
noted above, safety concerns about confronting smokers. Staff also raised questions about
the feasibility of enforcing the policy when they were not willing to go into someone’s home
“to see whether or not they’re smoking”. Nonsmokers were similarly reluctant to intervene
because of safety concerns and, again, the shared belief in smokers’ right to smoke in their
home.

Most residents described seeing staff smoking in nonsmoking areas and attributed this
to their lack of motivation to intervene when they observed smokers violating the policy.
From the smokers’ perspective, staff policy violations diminished their credibility and
authority to “tell them not to smoke” and further reduced smokers’ motivation to comply.
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3.1.6. Strategies for Improving SFH Policy Implementation

Staff described strategies that they were implementing to address many of the chal-
lenges that residents described. For example, to address knowledge gaps and change
attitudes, they described “creating more communication content on how residents could get
support for quitting and focusing on why this policy is so important. And how it affects their
neighbors”. They also described plans to integrate the SFH policy into “other healthy-home
programs like pest management”, and to “activate partnerships that help create healthier indoor
environments”. Other changes staff described included expanding the SFH policy working
group to integrate other departments that are responsible for health and housing initiatives:
“With these new departments there’s a person who’s responsible for indoor air quality within the
environmental health and safety team. We are going to be working with her to make sure that
smoke-free is also factored into that”. Staff also described the potential use of data to direct
resources to the highest risk communities: “We've got some data on which developments have
the highest rates of avoidable hospitalizations for asthma”. The staff described continuing to
engage with resident leadership to gather information about how they can improve en-
forcement and compliance. Residents advocated for greater community engagement in the
implementation process, with specific efforts to include smokers, and greater dissemination
of information about enforcement procedures.

3.2. Survey Findings

Survey participants included 73% female, 53% Hispanic or Latino and 47% Non-
Hispanic black (data not shown in the table). Participants were 51 years old (SD = 16.6).
Support for the policy remained unchanged before and 12-month after the policy was
launched (94.8% vs. 96.2%, p = 0.655), but satisfaction with policy enforcement decreased
(60.1% vs. 48.8%, p = 0.047; Table 3).

Table 3. Nonsmoker reports of satisfaction with and exposure to the SFH policy.

Pre-Launch (April-July Post-Launch
2018) (May-September 2019)
N =153 N =130 p-Value
n (%) n (%)

Support for NYCHA SFH policy 146 (94.8) 125 (96.2) 0.655
Satisfaction with NYCHA's introduction of SFH policy 123 (81.5) 91 (70.5) 0.033
Satisfaction with enforcement of SFH policy 89 (60.1) 62 (48.8) 0.047

Which of the following have you experienced in the past

6 months related to SFH policy?
Saw signs, posters or othe1j mater1als about the policy in 78 (50.7) 62 47.7) 0.593
building
Received an invitation or seen posters./ flyers about meetings 54 (36.1) o1 (18.5) 0.001
to discuss the policy

Attended resident meetings where this policy was discussed 14 9.1) 12 9.2) 0.999
Submitted a complaint about others smoking in the building 22 (14.3) 28 (21.5) 0.170
Complained directly to a smoker 42 (27.3) 39 (30.0) 0.695
Heard about new smoking cessation services available 22 (14.3) 32 (24.6) 0.071

Notes. NYCHA: New York City Housing Authority. SFH: smoke-free housing.

4. Discussion

The present study examined the process of SFH policy implementation in the largest
housing authority in the U.S. Findings may inform strategies for optimizing implemen-
tation process not only in the U.S., but also in other countries where enforcement of
smoke-free policies is weak and research on effective approaches to improve compliance is
lacking [25]. One year after the SFH policy went into effect, NYCHA residents and staff
reported widespread smoking violations. The findings are consistent with our one-year
pre-post longitudinal analysis of trends in objectively measured indoor exposure to SHS
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levels in NYCHA buildings, which demonstrated little change in air nicotine and PM; 5 in
nonsmokers’ households and common areas [12].

We identified a range of factors that impeded policy compliance and enforcement.
These included inner setting characteristics such as safety concerns that contributed to
reluctance among staff and nonsmokers to approach smokers, and residents’ frustration
with the lack of attention to other housing concerns. Herndndez et al. [18] invoked the
“social contract” framework in explaining why resident dissatisfaction with housing con-
ditions would threaten SFH policy compliance. From the residents’ perspective, the lack
of responsiveness to issues such as housing quality, community safety, and widespread
marijuana use was viewed as a violation of this implicit contract, and thus, undermined
the PHA’s authority to impose a SFH policy. Consequently, this reduced smokers’ motiva-
tion to comply and nonsmokers’ inclination to intervene or advocate for more consistent
enforcement efforts.

The characteristics of the SFH policy, which was extended to include individual
residences, also created challenges by changing the typical dynamic between smokers
and nonsmokers, the latter of whom largely support the policy. Rokicki et al. [26] found
that when public housing residents were asked to choose between residents’ right to
smoke at home and residents’ right to breathe air free of SHS at home, residents chose
the latter as more important. Similarly, nonsmokers overwhelmingly supported the SFH
policy. However, residents and staff were aligned with smokers in believing that the
revised SFH policy overreached by infringing on personal freedom. In studies conducted
prior to the HUD SFH policy, residents living in public and affordable housing in Oregon,
Massachusetts, and New York raised similar objections to extending the SFH policy to
include private residences [18,19,27-29].

These data demonstrate a need for a better understanding of the trade-offs the new
policy presented and of residents’ beliefs about the right to smoke which may vary depend-
ing on how the SFH policy is defined. In addition, an effective implementation process will
require ongoing engagement with smokers to generate strategies that balance the policy
requirements with smokers” needs. Specifically, residents emphasized the need for easy
access to smoking cessation services to improve successful policy implementation. This is
consistent with evaluations of other SFH policies [19].

PHAs have the opportunity to leverage population-based smoking cessation programs
to expand treatment access, such as the federal text messaging program, statewide Quitlines,
and synergistic policies such as Medicaid coverage for cessation pharmacotherapy [30].
Strengthening partnerships with local health departments and other organizations such as
the ALA may offer additional resources to facilitate access to a range of treatment options.
Without these services, the community will continue to view the SFH policy as unfair to
smokers. PHAs also have the autonomy to adapt the policy to local context.

Our study is the first to highlight the role of local marijuana laws in undermining
the SFH policy which was developed at the federal level. NYCHA residents reported
that exposure to marijuana smoke was often greater than cigarette smoke [31]. With the
loosening of enforcement in states where marijuana use remains illegal, and the spread
of legalization across the U.S,, it is likely that other PHAs are experiencing a rise in the
prevalence of indoor exposure to marijuana smoke (which is currently not included or
enforceable under the HUD’s SFH policy). Since conducting this analysis, New York State
has legalized marijuana use. PHAs in states such as New York may now have the authority
to adapt their SFH policy to include marijuana. HUD should consider modifying their
guidance documents to offer support to PHAs that exist within a range of marijuana policy
contexts.

Changing marijuana laws demonstrate the challenge associated with implementing
policies, such as SFH, in the context of ever changing social and legal systems. Unan-
ticipated conflicts between policies, and unintended consequences that follow, are not
systematically reported, and thus little is known about how to evaluate and respond to
them. While current implementation science frameworks [32] commonly recommend
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analysis of external factors (e.g., policies, incentives) that influence the implementation of
an evidence-based intervention, they are not explicit in modeling potential interactions
across policies that may act at federal, state and local levels. Research is needed to develop
theories of change for policy implementation that suggest both determinants of effective
implementation and that guide the analysis of the impact of other policies, both positive
and negative, on the implementation process and outcomes.

The implications of the marijuana policy for SFH policy implementation, and the
other barriers to implementation that emerged in this analysis, further underscore the
importance of creating an infrastructure for PHAs to monitor the implementation process
to identify and respond to the wide range of contextual factors, including other conflicting
and complementary policies (e.g., Medicaid coverage for smoking cessation medications)
that are influencing SFH policy compliance and enforcement [33]. HUD did not provide
resources to create or enhance PHA systems to monitor the policy. Partnerships between
PHAs and academic institutions provide a model for leveraging multidisciplinary research
and stakeholder expertise to support this process.

The current study demonstrated the value of a collaborative research effort, which
included ongoing feedback from the PHA’s own assessments and engagement activities
across a broad range of stakeholder groups, and provided opportunities for an iterative
process of data collection, reflection, and adaptation as new information is obtained. For
example, NYCHA has adapted their implementation strategies to include additional em-
ployee training, activities to further engage resident leaders, streamlining the enforcement
process, efforts to ensure that signage is in place in all resident developments, and the
launch of the Smoke-Free NYCHA liaison program. Liaisons provide information about
free cessation resources and treatment and build partnerships with local stakeholders to
support Smoke-Free NYCHA goals. They recently launched the ALA smoking cessation
program. These, and the strategies suggested by residents, align with Leeman et al.’s
classification of implementation strategies [34]. These include dissemination (e.g., commu-
nication with residents through multiple channels), capacity building (e.g., staff training),
process (e.g., resident engagement and partners), and integration (e.g., liaison smoking ces-
sation service). Technical assistance (capacity building) and additional resource allocation
from local and federal agencies are needed to support these strategies. Scale up across the
large number of very diverse developments is a challenge, but NYCHA's cross department
working group is supporting integration of the policy implementation process across the
agency.

Improving implementation will also require strategies that address social and envi-
ronmental barriers to implementing the SFH policy. Smokers and nonsmokers’ comments
suggested opportunities to increase resident buy-in and foster a shared commitment to
improving the health of all residents by creating space for both groups to interact and
engage with leadership about other health and housing priorities. Extending cessation
support to staff and creating mechanisms for enforcing compliance among staff who smoke
are equally important policy implementation strategies.

This study has several limitations. First, participants were recruited from NYCHA
developments in Upper Manhattan and may not generalize to other areas within NYC.
Moreover, the disproportionally large number of public housing units in NYC creates
unique challenges for policy implementation. Thus, findings may not be generalizable to
other PHAs or elsewhere. However, our findings are generally consistent with emerging
studies in other public or affordable housing properties [18,19,26,28,35]. Second, our sur-
veys were conducted among nonsmokers only, and we lacked similar data on satisfaction
with the SFH policy from smokers. Last, we examined the policy implementation process
only one year after SFH policy went into effect. Plans for longitudinal data collection will
provide additional information about what types of implementation strategies are feasible,
acceptable, affordable, and can increase the effectiveness of policy implementation.

Our theory-driven assessment evaluated both the process and determinants of im-
plementation, and their interaction across domains. Future research, conducted with
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early input from those affected by policies, is needed to expand our understanding of
outer setting (e.g., intersecting state policies, partnerships), inner setting (e.g., commu-
nity infrastructure and capacity), and individual determinants of policy implementation,
what strategies are effective in addressing specific barriers at multiple levels, and how
implementation strategies function in a range of PHA contexts.

5. Conclusions

Residents and staff described a complex combination of interacting, multi-level factors
that are influencing policy implementation. These findings are informing adaptation and
design of strategies aimed at optimizing SFH policy implementation. Research is needed
to further explore this process and identify evidence-based strategies for optimizing policy
implementation and public health outcomes.

Supplementary Materials: The following are available online at https://www.mdpi.com/article/10
.3390/1jerph182312565/5s1, Table S1: Checklist of the Standards for Reporting Qualitative Research
(SRQR).

Author Contributions: Conceptualization, D.S., L.E.T. and S.A K.; Methodology, N.J., D.S., L.E.T.
and E.A.; Formal analysis, N.J., E.G., C.d.L., E.A. and D.S.; Funding acquisition, L.E.T. and D.S;
Supervision, D.S. and L.E.T.; Visualization, N.J., E.G. and D.S.; Writing—original draft, N.J., E.G.,
D.S., ESR. and E.A.; Writing—review and editing, all authors. All authors have read and agreed to
the published version of the manuscript.

Funding: This study is funded by the National Cancer Institute (NCI) at the National Institutes of
Health (R01CA220591). NCI played no role in study design, data collection and analysis, manuscript
writing, or the decision to submit the paper for publication.

Institutional Review Board Statement: The study was approved by New York University Grossman
School of Medicine’s Institutional Review Board (i17-00968, approved 29 August 2017).

Informed Consent Statement: Focus group participants provided verbal consent to participate in the
study. Other participants provided written informed consent to participate in the in-depth interviews
or the surveys.

Data Availability Statement: All relevant data is contained within the article.

Acknowledgments: We thank the New York City Housing Authority for the partnership on this
project. We also want to thank Binh Luu for supporting recruitment and review of focus group data.

Conflicts of Interest: The authors declare no potential conflict of interest. The funders had no role
in the design of the study; in the collection, analyses, or interpretation of data; in the writing of the
manuscript, or in the decision to publish the results.

References

1.

U.S. Department of Health and Human Services. The Health Consequences of Involuntary Exposure to Tobacco Smoke: A Report of the
Surgeon General; U.S. Department of Health and Human Services, Centers for Disease Control and Prevention, Coordinating
Center for Health Promotion, National Center for Chronic Disease Prevention and Health Promotion, Office on Smoking and
Health: Atlanta, GA, USA, 2006.

Bonetti, P.O.; Lardi, E.; Geissmann, C.; Kuhn, M.U.; Briiesch, H.; Reinhart, W.H. Effect of brief secondhand smoke exposure on
endothelial function and circulating markers of inflammation. Atherosclerosis 2011, 215, 218-222. [CrossRef]

Chen, C.-I; Burton, T.; Baker, C.L.; Mastey, V.; Mannino, D. Recent trends in exposure to secondhand smoke in the United States
population. BMC Public Health 2010, 10, 359. [CrossRef] [PubMed]

Helms, V.E; King, B.A.; Ashley, PJ. Cigarette smoking and adverse health outcomes among adults receiving federal housing
assistance. Prev. Med. 2017, 99, 171-177. [CrossRef] [PubMed]

King, B.A.; Peck, R.M.; Babb, S.D. National and state cost savings associated with prohibiting smoking in subsidized and public
housing in the United States. Prev. Chronic Dis. 2014, 11, 140222. [CrossRef] [PubMed]

Nguyen, K.H.; Gomez, Y.; Homa, D.M.; King, B.A. Tobacco use, secondhand smoke, and smoke-free home rules in multiunit
housing. Am. ]. Prev. Med. 2016, 51, 682—-692. [CrossRef]

Kraev, T.A.; Adamkiewicz, G.; Hammond, S.K.; Spengler, J.D. Indoor concentrations of nicotine in low-income, multi-unit
housing: Associations with smoking behaviours and housing characteristics. Tob. Control. 2009, 18, 438—444. [CrossRef] [PubMed]


https://www.mdpi.com/article/10.3390/ijerph182312565/s1
https://www.mdpi.com/article/10.3390/ijerph182312565/s1
http://doi.org/10.1016/j.atherosclerosis.2010.12.011
http://doi.org/10.1186/1471-2458-10-359
http://www.ncbi.nlm.nih.gov/pubmed/20573192
http://doi.org/10.1016/j.ypmed.2017.02.001
http://www.ncbi.nlm.nih.gov/pubmed/28192095
http://doi.org/10.5888/pcd11.140222
http://www.ncbi.nlm.nih.gov/pubmed/25275808
http://doi.org/10.1016/j.amepre.2016.05.009
http://doi.org/10.1136/tc.2009.029728
http://www.ncbi.nlm.nih.gov/pubmed/19679890

Int. J. Environ. Res. Public Health 2021, 18, 12565 12 of 13

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Zhang, X.; Martinez-Donate, A.P,; Jones, N.R. Educational disparities in home smoking bans among households with underage
children in the United States: Can tobacco control policies help to narrow the gap? Nicotine Tob. Res. 2013, 15, 1978-1987.
[CrossRef] [PubMed]

U.S. Department of Housing and Urban Development. HUD Secretary Castro Announces Public Housing to Be Smoke-Free
2016. Available online: https:/ /www.hud.gov/press/press_releases_media_advisories/2016/HUDNo_16-184 (accessed on 2
November 2017).

Snyder, K.; Vick, ].H.; King, B.A. Smoke-free multiunit housing: A review of the scientific literature. Tob. Control. 2015, 25, 9-20.
[CrossRef] [PubMed]

Center on Budget and Policy Priorities. Federal Rental Assistance Provides Affordable Homes for Vulnerable People in All
Types of Communities Updated 9 November 2017. Available online: https://www.cbpp.org/research/housing/federal-rental-
assistance-provides-affordable-homes-for-vulnerable-people-in-all#appendix3 (accessed on 20 May 2021).

Thorpe, L.E.; Anastasiou, E.; Wyka, K; Tovar, A.; Gill, E.; Rule, A.; Elbel, B.; Kaplan, S.A.; Jiang, N.; Gordon, T.; et al. Evaluation
of secondhand smoke exposure in New York City public housing after implementation of the 2018 federal smoke-free housing
policy. JAMA Netw. Open 2020, 3, €2024385. [CrossRef]

Levy, D.E.; Adamkiewicz, G.; Rigotti, N.A.; Fang, S.C.; Winickoff, J.P. Changes in tobacco smoke exposure following the institution
of a smoke-free policy in the Boston housing authority. PLoS ONE 2015, 10, e0137740. [CrossRef]

Young, W.; Karp, S.; Bialick, P.; Liverance, C.; Seder, A.; Berg, E.; Karp, L. Health, secondhand smoke exposure, and smoking
behavior impacts of no-smoking policies in public housing, Colorado, 2014-2015. Prev. Chronic Dis. 2016, 13, E148. [CrossRef]
[PubMed]

Klassen, A.C.; Lee, N.L.; Pankiewicz, A.; Ward, R.; Shuster, M.; Ogbenna, B.T.; Wade, A.; Boamah, M.; Osayameh, O.; Rule, A.M.;
et al. Secondhand smoke exposure and smoke-free policy in Philadelphia Public Housing. Tob. Regul. Sci. 2017, 3, 192-203.
[CrossRef]

Plunk, A.D.; Rees, VW.,; Jeng, A.; Wray, ].A.; Grucza, R.A. Increases in secondhand smoke after going smoke-free: An assessment
of the impact of a mandated smoke-free housing policy. Nicotine Tob. Res. 2020, 22, 2254-2256. [CrossRef]

MacNaughton, P.; Adamkiewicz, G.; Arku, R.E.; Vallarino, J.; Levy, D.E. The impact of a smoke-free policy on environmental
tobacco smoke exposure in public housing developments. Sci. Total Environ. 2016, 557-558, 676—680. [CrossRef]

Hernandez, D.; Swope, C.B.; Azuogu, C.; Siegel, E.; Giovenco, D.P. ‘If I pay rent, I'm gonna smoke’: Insights on the social contract
of smokefree housing policy in affordable housing settings. Health Place 2019, 56, 106-117. [CrossRef]

Anthony, J.; Goldman, R.; Rees, V.W.; Frounfelker, R.L.; Davine, ]J.; Keske, R.R.; Brooks, D.R.; Geller, A.C. Qualitative assessment
of smoke-free policy implementation in low-income housing: Enhancing resident compliance. Am. J. Health Promot. 2019, 33,
107-117. [CrossRef]

Damschroder, L.J.; Aron, D.C.; Keith, R.E.; Kirsh, S.R.; Alexander, ].A.; Lowery, ].C. Fostering implementation of health services
research findings into practice: A consolidated framework for advancing implementation science. Implement. Sci. 2009, 4, 50.
[CrossRef]

Lane, H.; Porter, K.; Estabrooks, P.; Zoellner, J. A systematic review to assess sugar-sweetened beverage interventions for children
and adolescents across the Socioecological Model. J. Acad. Nutr. Diet. 2016, 116, 1295-1307. [CrossRef] [PubMed]

Cardozo, R.A,; Feinberg, A.; Tovar, A.; Vilcassim, M.].R.; Shelley, D.; Elbel, B.; Kaplan, S.; Wyka, K.; Rule, A.M.; Gordon, T; et al.
A protocol for measuring the impact of a smoke-free housing policy on indoor tobacco smoke exposure. BMC Public Health 2019,
19, 666. [CrossRef]

Silver, C.; Lewins, A. Using Software in Qualitative Research: A Step-by-Step Guide; SAGE Publications: London, UK, 2007.
Saldafia, J. Coding Manual for Qualitative Researchers; SAGE Publications: London, UK, 2009.

Byron, M.].; Cohen, ].E.; Frattaroli, S.; Gittelsohn, J.; Drope, ].M.; Jernigan, D.H. Implementing smoke-free policies in low- and
middle-income countries: A brief review and research agenda. Tob. Induc. Dis. 2019, 17, 60. [CrossRef] [PubMed]

Rokicki, S.; Adamkiewicz, G.; Fang, S.C.; Rigotti, N.A.; Winickoff, ].P; Levy, D.E. Assessment of residents’ attitudes and
satisfaction before and after implementation of a smoke-free policy in Boston multiunit housing. Nicotine Tob. Res. 2016, 18,
1282-1289. [CrossRef] [PubMed]

Hennrikus, D.J.; Widome, R.L.; Skahen, K.; Fabian, L.E.; Bonilla, Z.E. Resident reactions to smoke-free policy implementation in
public housing. Tob. Regul. Sci. 2017, 3, 479-491. [CrossRef]

Jiang, N.; Thorpe, L.; Kaplan, S.; Shelley, D. Perceptions about the federally mandated smoke-free housing policy among residents
living in public housing in New York City. Int. ]. Environ. Res. Public Health 2018, 15, 2062. [CrossRef]

Drach, L.L.; Pizacani, B.A.; Rohde, K.L.; Schubert, S. The acceptability of comprehensive smoke-free policies to low-income
tenants in subsidized housing. Prev. Chronic Dis. 2010, 7, A66.

DiGiulio, A.; Jump, Z.; Babb, S.; Schecter, A.; Williams, K.-A.S.; Yembra, D.; Armour, B.S. State Medicaid coverage for tobacco
cessation treatments and barriers to accessing treatments—United States, 2008-2018. MMWR. Morb. Mortal. Wkly. Rep. 2020, 69,
155-160. [CrossRef]

Anastasiou, E.; Chennareddy, S.; Wyka, K.; Shelley, D.; Thorpe, L.E. Self-reported secondhand marijuana smoke (SHMS) exposure
in two New York City (NYC) subsidized housing settings, 2018: NYC Housing Authority and lower-income private sector
buildings. |. Community Health 2020, 45, 635-639. [CrossRef]

Nilsen, P. Making sense of implementation theories, models and frameworks. Implement. Sci. 2015, 10, 153. [CrossRef] [PubMed]


http://doi.org/10.1093/ntr/ntt090
http://www.ncbi.nlm.nih.gov/pubmed/23902734
https://www.hud.gov/press/press_releases_media_advisories/2016/HUDNo_16-184
http://doi.org/10.1136/tobaccocontrol-2014-051849
http://www.ncbi.nlm.nih.gov/pubmed/25566811
https://www.cbpp.org/research/housing/federal-rental-assistance-provides-affordable-homes-for-vulnerable-people-in-all#appendix3
https://www.cbpp.org/research/housing/federal-rental-assistance-provides-affordable-homes-for-vulnerable-people-in-all#appendix3
http://doi.org/10.1001/jamanetworkopen.2020.24385
http://doi.org/10.1371/journal.pone.0137740
http://doi.org/10.5888/pcd13.160008
http://www.ncbi.nlm.nih.gov/pubmed/27763830
http://doi.org/10.18001/TRS.3.2.7
http://doi.org/10.1093/ntr/ntaa040
http://doi.org/10.1016/j.scitotenv.2016.03.110
http://doi.org/10.1016/j.healthplace.2019.01.007
http://doi.org/10.1177/0890117118776090
http://doi.org/10.1186/1748-5908-4-50
http://doi.org/10.1016/j.jand.2016.04.015
http://www.ncbi.nlm.nih.gov/pubmed/27262383
http://doi.org/10.1186/s12889-019-7043-3
http://doi.org/10.18332/tid/110007
http://www.ncbi.nlm.nih.gov/pubmed/31582949
http://doi.org/10.1093/ntr/ntv239
http://www.ncbi.nlm.nih.gov/pubmed/26508397
http://doi.org/10.18001/TRS.3.4.8
http://doi.org/10.3390/ijerph15102062
http://doi.org/10.15585/mmwr.mm6906a2
http://doi.org/10.1007/s10900-019-00783-x
http://doi.org/10.1186/s13012-015-0242-0
http://www.ncbi.nlm.nih.gov/pubmed/25895742

Int. J. Environ. Res. Public Health 2021, 18, 12565 13 of 13

33.

34.

35.

Oliver, K.; Lorenc, T.; Tinkler, J.; Bonell, C. Understanding the unintended consequences of public health policies: The views of
policymakers and evaluators. BMC Public Health 2019, 19, 1057. [CrossRef]

Leeman, J.; Birken, S.A.; Powell, B.].; Rohweder, C.; Shea, C.M. Beyond “implementation strategies”: Classifying the full range of
strategies used in implementation science and practice. Implement. Sci. 2017, 12, 125. [CrossRef] [PubMed]

Kaufman, P; Kang, J.; Kennedy, R.D.; Beck, P.; Ferrence, R. Impact of smoke-free housing policy lease exemptions on compliance,
enforcement and smoking behavior: A qualitative study. Prev. Med. Rep. 2018, 10, 29-36. [CrossRef]


http://doi.org/10.1186/s12889-019-7389-6
http://doi.org/10.1186/s13012-017-0657-x
http://www.ncbi.nlm.nih.gov/pubmed/29100551
http://doi.org/10.1016/j.pmedr.2018.01.011

	Introduction 
	Materials and Methods 
	Conceptual Framework 
	Qualitative Data Collection 
	Resident Surveys 
	Data Analysis 

	Results 
	Qualitative Findings 
	Outer Setting 
	Intervention Characteristics 
	Individual Characteristics 
	Inner Setting 
	Implementation Process 
	Strategies for Improving SFH Policy Implementation 

	Survey Findings 

	Discussion 
	Conclusions 
	References

