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Keywords:
 Objective: This article presents a new conceptual framework “Connection to Health for Smokers” (CTHS), its applica-
tion to address smoking cessation, and its acceptability in community health centers (CHCs).
Methods: CTHS, an online interactive patient educational tool comprehensively implements the “5 A's” (ask, advise, as-
sess, assist, and arrange) within the context of patients' social and behavioral health needs. Semi-structured interviews
were conducted with five health educators (nurses) who administered CTHS with 62 patients to evaluate the accept-
ability of the program. Thematic analyses were conducted with interview transcripts.
Results: CHC health educators viewed CTHS has enhanced patient-centered communication, was able to identify pa-
tients' needs beyond tobacco use, and individualize action planning to integrate social and behavioral health needs.
Conclusion: CTHS received enthusiasm fromCHC health educators as a helpful tool to address tobacco use among their
patients. Comprehensive on-site smoking cessation programs at CHCs that provide a structured evidence-based ap-
proach informed by an understanding of each patient's coexisting social and behavioral health needs may play an im-
portant role in reducing tobacco use disparities in the United States.
Innovation: CTHS offers a new promising framework to comprehensively integrate the 5A's within the context of social
and behavioral determinants of health for smoking cessation.
Tobacco
Smoking cessation
Primary care
Community health centers
Underserved
Provider-patient communication
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1. Introduction

Tobacco use, especially cigarette smoking, is a leading cause of prevent-
able death in the United States [1]. While the prevalence of cigarette
smoking in the United States declined from 20.9% in 2005 to 14% in
2019, tobacco use remains high among populations living below the pov-
erty level, those with lower levels of education, and the underinsured [2].
Many of these individuals receive healthcare from community health cen-
ters (CHCs). CHCs serve as the primarymedical home for 30million people
in more than 14,000 rural, suburban, and urban clinical sites across the
United States [3]. Primary care clinicians in CHCs are responsible for
counseling patients to quit smoking during office visits,finding time and re-
sources during primary care visits to address smoking effectively in the con-
text of other related health problems can be difficult, while referring
patients off-site for these services may not be well-coordinated or accepted
by patients [4-6]. A majority of CHCs responding to a national survey ac-
knowledged many barriers for providing smoking cessation services, in-
cluding lack of comprehensive on-site programs [7]. CHC patients are
disproportionately affected by various health-related challenges that may
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ovember 2021; Accepted 23 Nov
ier B.V. This is an open access artic
interfere with tobacco cessation such as food insecurity [8], unstable hous-
ing [9], social isolation [10], alcohol use or adverse health behaviors [11],
and co-occurring behavioral health conditions [12]. These social determi-
nants of health negatively affect health and well-being and will need to
be addressed within the context of tobacco cessation [13].

Since 1996, the US Preventive Services Task Force has recommended
that clinicians ask adults about tobacco use and provide cessation advice
coupled with behavioral interventions and approved pharmacotherapy to
tobacco users [14]. These recommendations were reaffirmed in 2020
[15], which correspond to the “5 A's”: 1) ask about tobacco use at every
visit; 2) advise all tobacco users to quit; 3) assess readiness to quit; 4) assist
those who are ready with a quit plan; and 5) arrange follow-up visits. How-
ever, delivering the 5A's to individual patients without an awareness of
their social environment (e.g., social support, home environment, food se-
curity, or physical safety), lifestyle health behaviors (e.g., dietary choices,
physical activity, or stress management), and behavioral health conditions
(e.g., depression or co-occurring substance use) may reduce the effective-
ness of these efforts [16-21]. We sought to develop a novel program, called
Connection to Health for Smokers (CTHS), to comprehensively implement
rancisco, CA 94143, USA.
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the 5 A'swithin the context of social environment, health behaviors, and be-
havioral health for smoking cessation in CHCs, where resources are limited
and many of the highest risk individuals with complex needs receive care.
In this article, we describe this framework, the program we developed,
and evidence of its feasibility in clinical practice.

2. Methods

2.1. The Connection to Health for Smokers (CTHS) intervention framework

CTHS was adapted from Connection to Health (CTH), an evidence-
based program to provide self-management support for individuals with
chronic disease through structured and comprehensive patient assessment,
collaborative priority setting, detailed action planning, and follow up [22-
25]. A comprehensive assessment includes assessing patient's health behav-
iors (e.g., dietary intake and physical activity), behavioral health conditions
(e.g., depression and substance use), and social environments (e.g., social
support, home environment). After assessment, patients will be guided by
a series of questions to help identify areas of concern that the patient
would like to prioritize (priority setting). Action planning builds on pa-
tient's priorities by leveraging their existing strengths or resources, and re-
ferring patients to the needed support such as referrals to address
concurrent behavioral health conditions. Follow-up involves reminders
via text and/or telephone calls to follow-up with progress and to revise ac-
tion plans as needed. An important feature of CTH includes identifying and
addressing complex social and behavioral health challenges which may in-
terfere with optimal clinical outcomes. Current approaches for treating to-
bacco dependence often target tobacco use as a disease condition without
tailoring cessation plans with an awareness of these challenges. Tobacco
cessation strategies are generally focused at the level of smoking behaviors,
for example matching nicotine replacement therapy dosages to the time of
thefirst cigarette and/or the number of cigarettes smoked per day [26]. The
CTHS conceptual framework addresses this gap by adding specific attention
to each patient's social and behavioral health needs as an essential step in
treating tobacco dependence.

Fig. 1 depicts the CTHS conceptual framework. Expanding from the
“5A's,” the framework has three integrated key components: Assessment,
Priority Setting and Action Planning. The first component, Assessment
involves tobacco screening (Ask) integrated with a comprehensive assess-
ment of an individuals' social environment, health behavior, and behavioral
health. During Priority Setting, the health educator reviews the results of
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the assessment with the patient and elicits the patient's relative interest
in tobacco cessation in the context of other social and behavioral needs
(Assess). Leveraging this discussion, the health educator advises patient
on the long-term importance of quitting smoking. According to patient's
readiness and immediate goals (Advise). Action Planning proceeds with
the health educator assisting the patient by providing education, generating
action plans to address their priorities including quitting smoking or cutting
down on smoking in the context of other social and behavioral health needs
(Assist) and coordinating follow-ups including referrals (Arrange). If the
patient is not ready to quit or cut down on smoking, the health educator
will assist and arrange follow up for the patient on another priority which
is perceived to be a barrier to smoking cessation.

The process of Assessment, Priority Setting and Action Planning may
result in increased readiness to quit through specific smoking cessation-
related activities (e.g., delaying first cigarette of the day, setting a quit
date, arranging a trial of pharmacotherapy, and/or referrals to a quitline).
In addition, Action Planning may result in reduced barriers for smoking
cessation through managing various social and behavioral health needs
(e.g., referrals for housing assistance or a food pantry, increasing physical
activity, or treatment of anxiety, depression, or substance use).Recognizing
that, for some patients, successful smoking cessationmay take several visits
to address multiple social and behavioral health issues and increase readi-
ness and ability to quit. CTHS promotes a patient-centered approach to
smoking cessation. As endorsed by the National Cancer Institute, social
and behavioral contexts should be incorporated into guideline-based clini-
cal care [27]. The following section describes how the CTHS intervention
framework can be applied in an online tool.

2.2. Online application of the CTHS intervention framework

2.2.1. Assessment
CTHS startswith an online self-administeredHealth Survey, available in

English/Spanish, that is also available in an audio format for patients with
limited reading skills. Assessment items have been used in population-
based surveys [28,29] and primary care settings [30,31] with diverse pop-
ulations. The survey consists of two parts: (1) tobacco use and (2) social and
behavioral health needs (social environment, health behaviors, and behav-
ioral health). The tobacco use assessment asks about tobacco use status,
types of tobacco used in the past 30 days including e-cigarette use, cigarette
smoking history (years smoked regularly); previous quit attempts (24-h
quit attempt in the past year); methods used to quit smoking in the last
n Planning Reduced
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year (cutting down, quitting all at once (“cold turkey”), nicotine medica-
tions, other medications, joined a smoking cessation program, or other
methods with an option to specify); average number of cigarettes smoked
per day, time to first cigarette after waking as indicator of nicotine depen-
dence [32], intention to quit within 30 days and 6 months [33], and confi-
dence to be smoke-free for at least 30 days in 6 months from today (from 0
“not at all” to 10”extremely confident”). The social and behavioral health
assessment aims to provide the social and behavioral contexts related to
smoking and potential barriers for quitting including: depression symptoms
as assessed by the Patient Health Questionnaire (screened by PHQ2 [34]
and if PHQ2 ≥ 3 followed by PHQ-8 [35]); perceived general health
(poor, fair, good, very good, or excellent) [36]; at-risk alcohol drinking dur-
ing the past month (exceeding the drinking levels recommended by the Na-
tional Institute on Alcohol Abuse and Alcoholism: exceeding 7 [for women]
or 14 [for men] drinks in a week and/or exceeding 4 [for women, and for
men age 65+] or 5 [for men] drinks in any one occasion depending on
Fig. 2. A Sample of Connect To Health for Sm
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sex) [37] and illegal drug use/prescription med for non-medical purposes
in last year (yes/no) [31]; general life stress in the last week (yes/no); social
isolation (talk to someone you feel close to ≤2 times/week); and current
experience of social risks (yes/no) in each of the following areas: food inse-
curity, housing instability, limited access to healthcare due to transporta-
tion or cost, feeling unsafe at home, feeling unsafe in the community, or
having utilities disconnected in the last year [38]. Scores above the cutoffs
generate a reminder on the summary report (below) to initiate a discussion
with patient and could lead to referrals within the CHC and/or in the com-
munity to addressing these needs.

2.2.2. Priority setting
After completion of the Survey, CTHS generates a “Health Summary Re-

port” (Fig. 2). Health educators can use this report to engage patients using
a collaborative and patient-centered approach to elicit patient strengths,
challenges, and priorities. The report begins by acknowledging the patient's
okers (CTHS) Health Summary Report.
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quit intention and is followed by a summary of current tobacco use, includ-
ing current use of e-cigarettes and a history of prior attempts to quit. Fol-
lowing current clinical guidelines [39], e-cigarette use is addressed
similarly to conventional cigarette use with an ultimate goal of abstinence.
Specifically, patients were advised that e-cigarette is not an FDA-approved
smoking cessation aid [40]. In addition, the report presents important so-
cial and behavioral health needs that could be relevant to consider, includ-
ing patient level strengths and challenges. If the patient reports symptoms
of major depression, high-risk alcohol use, or illegal/prescription drug use
1. If user selects “Quit smoking,” CTHS asks 
patient to indicate reasons for quitting to 
help enhanced their motivation for quitting.
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for non-medical purposes, an “urgent needs” flag alerts the health educator
to discuss with the patient on additional specialty referrals as appropriate.
The final section draws attention to diet and exercise behaviors that may
interact with or inform the tobacco cessation planning process, their
corresponding recommended guidelines, and whether patients' current
behaviors are meeting the general recommendations. The discussion of
the Health Summary Report with the patient allows the health educator
to provide patient-centered guidance on tobacco cessation in the context
of their health.
. Select a quit date within 30 days. If the user 
 not ready to select a quit date, CTHS offers 
n option to return to the Home Page to re-
elect other Action Plan option.

.Identify smoking triggers

. Things to consider: discuss barriers for 
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2.2.3. Action planning
Once patient priorities are discussed and established, the health educa-

tor workswith individuals using the CTHSAction Planningmodule. The pa-
tient starts by selecting one of 3 Action Plan options: (1) Quit Smoking;
(2) Change Smoking Behaviors; or (3) Work on Something Else. Each op-
tion leads into a programmed sequence allowing the health educator and
patient to collaboratively select detailed, specific,manageable, and realistic
steps that the patient feels confident in achieving. Fig. 3 shows sample
screenshots of the CTHS Action Planning Online Tool for patients who se-
lect “Quit Smoking” as the goal. If the patient selects “Quit Smoking,” but
indicates low commitment to their plan and/or inability to select a quit
date within the next 30 days, patients are offered an option to change
their smoking behaviors instead, for example, by cutting down, delaying
the first cigarette, or changing the places where they smoke. CTHS also al-
lows patients whomay decide it is not time to change their smoking behav-
iors given challenges related to housing,finances or other needs. The health
educator can engage the patient to address these other needs and revisit
smoking behaviors at a future visit. The overall goal of the CTHS tool is to
engage the patient in a sustained patient-centered dialogue about their
smoking with recognition of the patient's priorities, their needs within so-
cial and behavioral contexts, and to provide optimal support in the process,
even when they may not be able to quit immediately. After completion,
CTHS generates an Action Plan that can be printed for the patient and
stored in the electronic health record for future reference (Fig. 4).
Fig. 4. A Sample of Connection To Heal
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2.2.4. Follow-up
Lastly, the patient selects a method of follow-up, which can include

weekly or daily motivational text messages or email reminders, and in-
person follow-up appointments to provide encouragement, assess progress,
revise action plans, or receive additional services. Guided by the health ed-
ucators, patients are asked to generate personally relevant motivation text
messages or email reminders. The CTHS online tool also provides health ed-
ucators with an electronic dashboard for tracking and documentation.

2.3. User experience: feedback from health educators

2.3.1. Setting
We obtained feedback from health educators who used the CTHS pro-

gram at three county-run CHC sites in the context of a randomized con-
trolled trial (RCT) [41]. Prior to the CTHS implementation, health
educators in one of the participating sites provided in-person individual
counseling sessions using a video and a booklet to assist patients in prepar-
ing for a quit attempt. The other two sites did not have a formal smoking
cessation program at baseline. A total of seven nurses (2 to 3 from each
clinic) who served as health educators at their clinics participated in a 4-h
training that introduced the background of the RCT and the CTHS frame-
work in addressing tobacco use. The training included demonstration and
role play to practice use of the online CTHS tool. Patients were recruited
by referrals from physicians or by telephone outreach conducted by the
th for Smokers (CTHS) Action Plan.
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health educators to patients identified as smokers in a registry generated
from the electronic health record. Patients interested in speaking with a
health educator about smoking were scheduled for an in-person clinic
visit. During this visit, patients randomized to CTHS completed the pro-
gram (online patient health survey, summary report review, action plan-
ning). Follow-up visits took place by telephone or in-person. A total of 62
patients received CTHS.

2.3.2. Health educators
We invited all the health educators to participate in a 30-min interview

to discuss their experiences providing smoking cessation counseling using
the CTHS program. Of the seven health educators who participated in the
training, two declined the interview, including one who did not administer
the program and the other used CTHS with only two patients. The five
health educators who agreed to participate in the interviews, all used
CTHS with at least 5 patients.

2.3.3. Interview procedures
A semi-structured interview guide was used to engage health educators

in discussing their experiences in implementing CTHS on these perspec-
tives: ease and difficulty; use of various program components such as the
health summary report; new insights or skills gained, if any, from CTHS;
and using CTHS with patients who were not ready to quit smoking. The in-
terviews were conducted by video conference or telephone, and lasted 25
to 40 min.

2.3.4. Qualitative data analyses
The interviews were transcribed with removal of identifiers and ana-

lyzed using Dedoose (www.dedoose.com). Three researchers (KL, MBP,
JYT) independently reviewed the transcripts, with at least two members
of the research team coded each transcript. Using an iterative process,
emergent themes were identified, classified, and summarized [42]. The
procedure was approved by the University of California San Francisco Insti-
tutional Review Board.

3. Results

Threemajor themes centering around the health educators' perspectives
on using the CTHS program emerged: 1) enhancing patient-centered com-
munication, 2) identifying patients' needs beyond tobacco use, and 3) indi-
vidualized action planning to integrate social and behavioral health needs
within and beyond tobacco use.

3.1. Theme #1: enhancing patient-centered communication

Health educators appreciated the systematic structure of CTHS and
commented that CTHS facilitated patient engagement. Specifically, the
Health Survey engaged patients to participate in considering various
needs they had. One of the health educators said “… the program is so struc-
tured that it just makes it efficient… the program asks the question and it makes
them think…”

Similarly, conducting the assessment and reviewing the Health Sum-
mary Report with patients enhanced rapport building:

“I would have them fill out their survey and then I would just go over their an-
swers with them …Then, you know, I would know the answers … So I did use
that before going through the action plan, getting to know them, kind of [getting
them to] open up a little about themselves… ”.

Several health educators described the Health Summary Report as an ef-
ficient tool to understand and communicate about each patient's needs ho-
listically:

“Oh, I love the health summary report because it's a good educational tool…
you discuss information regarding their smoking and their health status, and of
course their lifestyle, … it could make them decide what goals [they] want to
add or change in the future … it's also an effective tool for communication.”

In the process of enhancing communications with patients using CTHS,
health educators also felt CTHS benefited them by feeling more engaged
6

and competent in supporting patients with smoking cessation. One of the
health educators shared:

“I do like it because it kind of gives you options [referred to the suggested
options for coping or quitting methods offered by the CTHS tool as shown
in Fig. 3], and so, you know, I think just the knowledge of and seeing what the
options are, it helps me become more engaged…”.

Another commented,
“I didn't really know what I didn't know. So as I was going through the pro-

gram, I got a lot of experience with each patient and just kind of talking with
them and using the program.”

3.2. Theme #2: Identifying patients' social and behavioral health needs

The health educators described CTHS as an efficient way to learn about
the lived experiences of their patients: “It helped with being time efficient and
the health survey was a great way to identify other needs, and it was another tool
to help patients...”

Specifically, health educators viewed that the process of identifying pa-
tients' needs was helpful in motivating patients “… the questions made the
patients think more of why they wanted to quit...” and in setting a mindset or
doing the needed preparation for quitting smoking:

“…I feel like knowing their history, such as depression and everything and
them getting help with their mental health, it really helps with their mindset of
quitting.”

“… if there were any issues with income, with being able to buy food or any-
thing like that, it at least made us aware of what type of situation they're in, espe-
cially if they have other things that seem like they would need to get in order
before they can really focus on smoking cessation.”

3.3. Theme #3: Individualized action planning integrating patients' needs within
and beyond tobacco use

All the health educators found CTHS's capability to tailor action plan-
ning for their patients helpful. Specifically, tailoring by integrating patients'
social and behavioral health needs in the tobacco treatment plan and by
providing various treatment options to meeting patients' needs regarding
their tobacco use were important for the patient population they served.

All of the health educators noted that CTHS assists in addressing
smoking cessation in the context of social and behavioral needs commonly
experienced by the patient populations served by CHCs:

“…we work with the homeless population… the basic needs of housing and
food, ... they feel like they could take on other challenges.”

“…if they don't have food, then I'll print out the food bank information for
them, [refer them to] social workers… it is useful to know about the patient,
not just the smoking aspect but everything.”

“…we talk about a patient going through depression, needing help with food,
and housing… it was good sending a message to the behaviorist and giving them
the number for the food bank,…guiding them onwhat we can do to help them not
only with the smoking cessation.“.

One health educator, however, pointed out that assessing the social and
behavioral health needs during a smoking cessation visit might be redun-
dant for thosewhose needsmay have already been identified and addressed
by other health providers in the clinic. Nonetheless, health educators over-
all did not feel burdened to address those needs while working with their
patients on smoking because they routinely make such referrals and the
process fit well with their standard workflow.

An important element of CTHS, from the health educators' perspective,
is the capacity to offer the option of cutting back on smoking for those not
ready to quit:

“…it was helpful because there was an option to cut back and they [the pa-
tients] were excited to do that…”.

“I like it because it gives options... So if they just want to cut down their habits,
‘cause not every patient wants to completely quit smoking… That's what we don't
have in our program.”

Furthermore, the program empowered patients to see options of actions
that they could take:

http://www.dedoose.com
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“…it helps the patients …like self-realization, like what they can do. So it's
like it kind of gives them ideas from the options that they give.”

3.4. Limitations

One limitation of the qualitative evaluation methodology used was that
the evaluation was based on semi-structured interviews with only five
health educators who were all CHC nurses, which was unlikely to be suffi-
cient to reach saturation [43]. Additional themes might have been missed
because of the small sample size. Nonetheless, the interview sample in-
cluded all five nurses who had used the program with at least five patients.
Usability and user experience testing of digital health products generally
finds a sample size of four to eight participants per user group as acceptable
to uncover problems in using the program [44,45]. These health educators
had administered the program with 60 of the 62 CHC smoking patient par-
ticipants across three CHC clinics, and each health educator administered
CTHS to at least five patients, which we considered sufficient to provide
them with a range of experiences. Another limitation is that the findings
may only be limited to nursing staff who serve in the health educator's
role but not be generalizable to other types of health providers in CHCs
who may take on the health educator role. However, our interviewees
had various levels of clinical experience working with patients on tobacco
cessation, and their reflections come from a variety of perspectives that
may be useful for further development of the CTHS program.

4. Discussion and conclusion

4.1. Discussion

Systematic reviews on perspectives from both patients and primary care
physicians [6,46], and clinical expert opinions [47] have recommended
approaches beyond brief advice, but they should also be collaborative and
respectful of each patient's readiness and individual circumstances related
to quitting smoking. The preliminary usabilityfindings fromfive CHChealth
educators (nurses) who used the CTHS online tool with 60 CHC patients in
offering smoking cessation assistance have provided initial support for its ap-
plicability in enhancing communications, identifying patients' social and be-
havioral needs, and individualized action planning to integrate these needs
within and beyond the context of tobacco use. CTHS provides a useful frame-
work to thoroughly address tobacco use in patients with complex needs.

4.2. Innovation

This paper describes a new CTHS conceptual framework and program,
and its first implementation in three CHC clinic sites serving patients with
complex concurrent physical and behavioral health issues and social
needs. Conventional tobacco cessation programs generally focus on patients'
smoking behaviors whereas CTHS provides a framework to integrate indi-
viduals' social and behavioral health needs using the 5A's in the treatment
of tobacco dependence. Findings demonstrate support for a proof of concept
applying the novel CTHS framework in CHCs that serve patientswho are dis-
proportionately affected by challenges that may interfere with tobacco ces-
sation. CTHS offers a comprehensive patient-centered and collaborative
approach to address tobacco use among patients in CHCs where resources
are limited, and many individuals served have complex needs.

4.3. Conclusion

Addressing tobacco use should be an integrated part of routine
healthcare in primary care, oncology and other settings, supported by
health teams and digital technologies when appropriate [6,47,48]. CTHS
offers a promising framework to comprehensively integrate the 5A's within
the context of social and behavioral determinants of health for smoking ces-
sation. Comprehensive on-site smoking cessation programs for community
health centers may play an important role in reducing tobacco use dispar-
ities in the US, especially if they incorporate evidence-based approaches
7

to smoking cessation and a more comprehensive understanding of social
and behavioral barriers to success.
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