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Approximately 40% of all cancer diagnoses are smoking-
related, and less than half of patients attempt to quit smoking 
post-diagnosis.1–3 Prevalence estimates of continued smoking 
among cancer patients range from 12.7% to 16.4%, with rates 
as high as 31.1% among some cancer types.4,5 These high rates 
of continued smoking among cancer patients are cause for con-
cern, since persistent smoking post-diagnosis is associated with 
numerous adverse outcomes, including decreased treatment 
effectiveness, increased risk of recurrence, and decreased sur-
vival.6 As such, a cancer diagnosis is seen as a “teachable 
moment” through which healthcare providers can intervene by 
providing tobacco cessation advice and assistance.7

The important role of clinicians in the tobacco cessation 
process is highlighted in the United States Preventive Services 
Task Force’s Clinical Practice Guidelines8 for smoking cessa-
tion. Guidelines recommend that healthcare clinicians follow 
the 5As model of brief tobacco intervention for every visit they 
have with the patient: (1) ask all patients about their tobacco 

use, (2) advise all smokers to quit, (3) assess willingness to quit, 
(4) assist smokers with cessation, including counseling and 
pharmacotherapy, and (5) arrange follow-up contact for relapse 
prevention.8 Despite accumulation of evidence supporting the 
need for smoking cessation in the context of cancer care, his-
torically, tobacco use has been poorly addressed and cessation 
assistance infrequently delivered in oncology clinics, with clini-
cian adherence to the 5As sub-optimal.9

While provider-level characteristics associated with varia-
tion in 5As delivery are more clearly identified, fewer studies 
have examined patient characteristics associated with 5As 
receipt, especially among cancer patients. Previous studies 
have supported the association between patient-reported 5As 
and successful quitting,10 and approaches that capitalize on 
teachable moments within the cancer care continuum are 
vital to improve cessation outcomes for all cancer patients. 
Inequities in the receipt of provider-delivered brief tobacco 
treatment may only exacerbate existing disparities in smoking 
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rates and treatment outcomes among sub-populations of 
oncology patients. The current study explores patient-level 
factors associated with self-reported 5As receipt to highlight 
variation in oncology care delivery of tobacco cessation ser-
vices among a recently diagnosed cancer patient population.

Method
Sample

A total of 303 participants with suspected or newly diagnosed 
cancers (within 3 months or 4 office visits) were enrolled in a 
clinical trial comparing the effects of combined pharmacother-
apy and intensive smoking cessation counseling to standard 
treatment. Eligible participants were adult (age ⩾ 18) current 
smokers (self-reported smoking a cigarette, even a puff, within 
the last 30 days), who were English or Spanish-speaking and 
receiving their oncology care at 2 major academic medical 
centers in the Northeast (see Table 1 for participant character-
istics). In order to participate, patients were not required to 
want to quit at the time of enrollment, instead, they only had to 
be willing to talk to a tobacco treatment counselor about their 
smoking. Patients were excluded if they did not have regular 
access to a telephone, were medically ineligible, or had current, 
active, untreated psychiatric illness and suicidal ideation-
related hospitalizations within the past year.

At Site 1, potential participants were identified using multi-
ple recruitment approaches, including (1) collection of a smok-
ing status intake form; (2) screening of daily clinic patient lists; 
and (3) direct provider referrals. For Site 2, eligible patients 
were identified through either (1) routine assessment of smok-
ing status and referral of current smokers to the Site’s Tobacco 
Treatment Program (TTP) or (2) clinic-based identification of 
smokers in outpatient clinics. When possible, study visits were 
conducted in conjunction with patients’ existing oncology visits 
in order to minimize participant burden. Detailed protocol 
methods and eligibility criteria have been published previously 
(Park et al., 2016).11 This research was approved by the institu-
tional review boards at each participating site.

Measures

Participants completed self-report baseline questionnaires 
prior to randomization and medical information was extracted 
from participants’ electronic health records (EHR). Participants 
reported sociodemographics (e.g., race), smoking characteris-
tics (time to first cigarette, recent quit attempt, whether they 
lived with another smoker in their household), and illness-
related stigma, while gender, diagnosis of a comorbid smoking-
related disease, cancer type, and stage of diagnosis were 
collected from their EHR.

Illness-related stigma was measured with a five-item, four-
point Likert scale (α = .76, M = 10.43, SD = 3.90).12 The scale 
measured dimensions of internalized shame and has been used 
previously to measure stigma in the context of lung cancer,13 as 

well as other cancer and patient-provider communication set-
tings.14–16 Participants indicated the degree they endorsed the 
following items: “I feel others think I am to blame for my ill-
ness;” “I do not feel I can be open with others about my illness;” 
“I fear someone telling others about my illness without my per-
mission;” “I feel I need to keep my illness a secret;” “I feel I am 
at least partially to blame for my illness.” Participant scores 
were retained if they answered any 4 of the 5 items, with the 
missing fifth item mean-imputed.

Participant-reported receipt of brief cessation treatment 
(5As) was measured by asking patients 5 yes/no questions with 
the following stem, “During your last visit, did your oncology 
care provider(s) (e.g., doctor, nurse) do any of the following?”: 
(1) Ask about your current tobacco use; (2) Advise you to quit 
smoking; (3) Assess your readiness to quit; (4) Assist you in 
quitting smoking; and (5) Arrange follow-up. Assist was fur-
ther separated into (4a) Assist-talk (talk to you about quitting 
smoking); (4b) Assist-counseling (recommend cessation coun-
seling); and (4c) Assist-NRT (recommend nicotine replace-
ment therapy or other cessation pharmacotherapy).

Statistical analysis

All analyses were conducted using SPSS v25. Descriptive anal-
yses were used to calculate frequency and central tendency sta-
tistics for participant characteristics (Table 1). A series of 
univariate analyses were conducted to preliminarily identify 
covariates to include in the multivariable logistic regression 
analyses (α level below .10 retained). In the multivariable logis-
tic regression analyses, variables were included using an Enter 
method, with each model block including factors if they met 
the univariate criteria (e.g., block 1 controlled for patient soci-
odemographic characteristics [gender, race], 2 for smoking 
characteristics [time to first cigarette, quit attempt, household 
smoker], 3 for illness-related stigma, and 4 for medical history 
[comorbid smoking-related disease, smoking-related cancer, 
tumor stage]). In total, 6 separate multivariable logistic regres-
sions were conducted to examine each of the 5As (Table 2). 
Separate regressions were conducted for each of the Assist 
variables (talk, counseling, and medication), but there were no 
univariate factors associated with Assist (talk), so it was not 
included in the final multivariable analyses.

There were no missing data for patient age, gender, race, 
smoking-related disease, smoking-related cancer type, or stage 
of diagnosis variables. Participants responded if they had a 
recent quit attempt (n = 200/303, 66.01%) or lived with 
another household smoker (n = 221/303, 72.93%). Data miss-
ingness was missing at random and considered minimal17 for 
the following variables: Hispanic/Latinx ethnicity (n = 10/303, 
3.33%), employment status (n = 7/303, 2.31%), level of educa-
tion (n = 8/303, 2.64%), whether participant was partnered 
(n = 8/303, 2.64%), cigarettes smoked per day (n = 4/303, 
1.32%), time to first cigarette (n = 6/303, 1.98%), illness-
related stigma (n = 16/303, 5.28%), as well as 5As receipt: Ask 
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Table 1. Patient characteristics (N = 303).

VARIABlE M(SD)/N(%) RANGE

Age (years) 58.34 (9.71) 21–86

Female 170 (56.11)  

Race

 American Indian/Alaska Native 3 (1.00)  

 Asian 2 (0.66)  

 Black/African American 31 (10.23)  

 White 265 (87.46)  

 Other 2 (0.66)  

Ethnicity (Hispanic/latino) 11 (3.63)  

Partnered 164 (54.13)  

Employed (full or part-time) 130 (42.90)  

Education (Some college or more) 202 (66.67)  

Cigarettes per day 14.08 (9.89) 1–70

Time to first cigarette (Under 30 minutes) 214 (70.63)  

Recent quit attempt (less than 6 months) 81 (26.73)  

Household smoker (One or greater) 93 (30.69)  

Illness-related stigma 10.43 (3.90) 5–25

Comorbid smoking-related disease 148 (48.84)  

Smoking-related cancera 181 (59.74)  

Cancer type

 Thoracic 93 (30.69)  

 Breast 77 (25.41)  

 Genitourinary 51 (16.83)  

 Gastrointestinal 29 (9.57)  

 Head & Neck 31 (10.23)  

 lymphoma 9 (2.97)  

 Gynecological 7 (2.31)  

 Melanoma 6 (1.98)  

Stage of diagnosis (Advanced)b 111 (36.6)  

Cancer stage

 0 17 (6.16)  

 I 86 (31.16)  

 II 67 (24.28)  

 III 53 (19.20)  

 IV 53 (19.20)  

 Non-solid indolent 3 (0.99)  

VARIABlE M(SD)/N(%) RANGE

 Non-solid advanced 5 (1.65)  

 NA/Unknown 19 (6.27)  

5As

 Ask 247 (81.5)  

 Advise 228 (75.2)  

 Assess 220 (72.6)  

 Assist (talk) 139 (45.9)  

 Assist (counseling) 166 (54.8)  

 Assist (medication) 131 (43.2)  

 Arrange 93 (30.7)  

aSmoking-related cancer was comprised of: anal, bladder, cervical, colorectal, 
esophageal, gastric, head and neck, kidney, liver, lung, pancreatic, and small 
intestine cancer types.
bCancer stages III and IV solid tumor and non-solid advanced were bifurcated 
and classified as advanced were bifurcated and classified as advanced stage of 
diagnosis.

(n = 13/303, 4.29%), Advise (n = 13/303, 4.29%), Assess 
(n = 15/303, 4.95%), Assist-talk (n = 21/303, 6.93%), Assist-
counseling (n = 23/303, 7.59%), Assist-medication (n = 16/303, 
5.28%), and Arrange (n = 16/303, 5.28%). Rates for all varia-
bles are reported for participants who responded to the survey 
items.

Results
Descriptive analyses

Overall, oncology provider-delivered smoking cessation 5A 
rates were as follows: Ask, 81.5%; Advise, 75.2%; Assess, 72.6%; 
Assist-talk, 45.9%; Assist-counseling, 54.8%; Assist-
medication, 43.2%; and Arrange, 30.7%.

Logistic regression

Ask. The first multivariable logistic regression model exam-
ined associations with receipt of Ask, with the final model sig-
nificant, X2 (1) = 4.16, P = .041, –2 Log likelihood 
(–2LL) = 239.27, Cox and Snell R2 = .014. Based on univariate 
analyses, only a diagnosis of a smoking-related cancer was 
included in the model (odds ratio [OR], 1.97, 95% confidence 
interval [CI], 1.03-3.79, P = .042), such that patients diagnosed 
with smoking-related cancers were significantly more likely to 
report being asked about their smoking.

Advise. The second regression examined receipt of Advise, 
with the final model significant, X2 (4) = 22.46, P < .001, 
–2LL = 263.02, Cox and Snell R2 = .079. Based on univariate 
analyses, race, time to first cigarette, diagnosis of a smoking-
related cancer, and tumor stage were included in the model. 
Participants with a smoking-related cancer were significantly (Continued)

Table 1. (Continued)
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more likely to report receipt of Advise (OR, 2.19, 95% CI, 
1.16-4.14, P = .016), but participants with advanced tumor 
staging were significantly less likely to be advised to quit (OR, 
0.39, 95% CI, 0.21–0.73, P = .003).

Assess. The third regression examined receipt of Assess, with 
the final model significant, X2 (3) = 13.51, P = .004, 
–2LL = 296.93, Cox and Snell R2 = .047. Based on the univari-
ate analyses, recent quit attempt and illness-related stigma 
were included in this model. Participants who reported greater 
stigma were significantly less likely to report receiving an 
assessment on their readiness to quit (OR, 0.60, 95% CI, 0.42-
0.85, P = .004).

Assist (talk). There were no variables associated with receipt of 
Assist-talk.

Assist (counseling). The fourth regression examined receipt of 
Assist-counseling, with the final model significant, X2 (2) = 8.36, 
P = .015, –2LL = 360.19, Cox and Snell R2 = .030. Based on uni-
variate analyses, illness-related stigma and comorbid smoking-
related disease were included in the multivariable analysis. 
Participants who reported greater illness-related stigma 
reported significantly lower receipt of Assist-counseling (OR, 
0.68, 95% CI, 0.49–0.93, P = .017).

Assist (medication). The fifth regression examined receipt of 
Assist-medication, with the final model significant, X2 
(4) = 14.38, P = .006, -2LL = 381.31, Cox and Snell R2 = .049. 
Included in this model were gender, number of household 
smokers, comorbid smoking-related disease, and smoking-
related cancer. A diagnosis of a comorbid smoking-related dis-
ease was significantly associated with receiving 
Assist-medication (OR, 1.64, 95% CI, 1.01–2.65, P = .046).

Arrange. The sixth and final regression examined receipt of 
Arrange, with the final model significant, X2 (2) = 9.24, 
P = .01,–2LL = 352.31, Cox and Snell R2 = .032. Based on the 
univariate analyses, gender and comorbid smoking-related 
disease were included in the multivariable model. Participants 
who had a diagnosis of a comorbid smoking-related disease 
(OR, 1.86, 95% CI, 1.13–3.09, P = .016) were significantly 
more likely to report having had follow-up services arranged 
to help them quit.

Discussion
The current study provides important insight into patient-level 
factors associated with receipt of 5As among recently diag-
nosed cancer patients. Extant literature has relied heavily on 
clinician-reported patterns of tobacco treatment delivery, 
which offer valuable understanding of variation in the delivery 
of 5As but may overlook patient perceptions of the type of 
brief tobacco treatment they have been offered. The current 
study highlighted variation in patient-reported receipt of 5As, 

and found there were no differences in receipt based on patient 
sociodemographic characteristics or smoking behaviors, which 
is in contrast to previous research among other patient popula-
tions highlighting differences by age, sex, race, and nicotine 
dependence.18 Instead, the current study found that patients 
reported differential receipt of 5As based on their medical his-
tory and their level of illness-related stigma. These findings 
align with previous 5As research and identify new patient-level 
factors (illness-related stigma, advanced disease) associated 
with 5A delivery, highlighting the importance of effective pro-
vider-patient communication about tobacco cessation among 
potentially stigmatized patient groups.

Medical history factors were consistent with previous 
findings, such that patients with smoking-related cancer 
diagnoses reported greater receipt of Ask and Advise, and 
patients with a comorbid smoking-related disease reported 
greater receipt of Assist-medication and Arrange. Prior 
research has shown that diagnoses closely linked to smoking 
behaviors typically increase physician communication about 
cessation services.19 However, an interesting finding was 
lower receipt of Advise among patients with more advanced 
cancers. This may be partly explained by providers underes-
timating the value in quitting among patients with advanced 
cancer due to inadequate time to benefit from quitting, or 
deprioritizing other health goals in the context of dealing 
with a life-limiting current diagnosis. Providers may also 
perceive patients with advanced cancer to be more over-
whelmed or less motivated to quit, a perception which has 
been identified as a barrier to 5As delivery.9,20

Further, importance of patient-provider communication 
was underscored as patients with greater illness-related stigma 
were less likely to report talking with a provider about quitting 
(Assess) or being referred to counseling (Assist-counseling). 
This finding is consistent with previous 5As literature, in which 
illness-related stigma can function as a barrier for disclosing 
smoking behavior and discussing tobacco cessation.21,22 
However, the vast majority of smoking-related illness stigma 
research has been conducted only among lung cancer patients.23 
Half of lung cancer patients acknowledge feeling stigmatized 
by their medical provider, and by assessing smoking history 
and/or willingness to quit without applying empathic commu-
nication skills, some oncology providers may inadvertently 
insinuate that cancer patients with a smoking-related diagnosis 
are to blame for their cancer.24

Hamann et  al25 established a conceptual model of stigma 
among lung cancer patients indicating that greater stigma can 
result from a feedback loop in which patient expectations of 
negative experiences (i.e., “stigma consciousness”) drive overall 
increases in perceived stigma and in turn increase internalized 
stigma. It is reasonable to assume that patients experiencing 
greater guilt surrounding their recent diagnosis (internalized 
stigma) may have greater fears about provider judgment (per-
ceived stigma), and thereby misreport or minimize their smok-
ing behaviors. This, in turn, may reduce the likelihood of being 
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advised to quit or offered counseling at the same rate as patients 
with lower perceptions of illness stigma. Alternatively, it is pos-
sible oncology providers may have avoided discussion about 
tobacco cessation among patients who seemed to be experienc-
ing regret and self-blame for fear of damaging rapport with the 
patient early in their treatment regimen.9,26

Strengths and limitations

A limitation of the current study was assessment of 5As at 
the time of diagnosis, which does not capture tobacco cessa-
tion discussions that may have occurred during previous or 
subsequent follow-up visits. It is, therefore, a conservative 
estimate of 5As receipt over the course of a patient’s cancer 
treatment regimen. However, brief tobacco treatment is 
meant to be offered at each patient encounter, so at a mini-
mum, the current study was able to highlight the rate of 
adherence to this guideline early in a cancer patient’s treat-
ment regimen. As such, future studies should explore receipt 
of 5As at the point of service and in combination with cessa-
tion programs to identify whether receipt changes over the 
course of a patient’s cancer treatment. Another limitation 
was that the delivery of 5As was measured by patient self-
report rather than formal clinical documentation. As high-
lighted earlier, patient perspectives on the type of brief 
tobacco treatment they receive are often overlooked within 
the 5As literature, which has more extensively investigated 
provider-level correlates of 5As.27 Finally, as with any clinical 
cessation trial, there are considerations about how generaliz-
able findings are from research participants to clinical smok-
ing populations. In order to enhance generalizability, 
participants were proactively recruited for the trial and were 
not required to want to quit at the time of enrollment. 
Previous research has also shown that over half of patients 
smoking at the time of diagnosis and/or treatment are recep-
tive to smoking cessation services.28,29

There were notable strengths of the current study, which 
included assessment of 5A delivery by any oncology care 
provider (i.e., oncologist, nurse practitioners, physician assis-
tants), where most literature has centered on physicians and/
or in primary care settings.30–32 An additional strength was 
the diverse patient population, representative of many differ-
ent cancer stages and types, both smoking- and not-smok-
ing-related. With much literature focusing on how to 
leverage a “teachable moment” among lung cancer patients, 
studying a population that is heterogeneous with respect to 
tumor type permits stronger conclusions to be made about 
categorizing smoking-related cancer diagnoses collectively, 
as well as their association with greater receipt of 5As. 
Further, it expands upon earlier work examining illness-
related stigma experienced by patients with a lung cancer 
diagnosis and suggests that this phenomenon occurs across a 
variety of cancer types. Importantly, quitting tobacco still has 

numerous benefits for both quality of life for patients with an 
advanced stage cancer or with non-smoking-related tumors.6

Implications for research and practice

The current study aligns with existing research demonstrat-
ing high rates of Ask and Advise (>70%) among patients 
with a smoking-related cancer diagnosis,33 but demonstrates 
higher rates of Assess and Assist compared with this previous 
work. These higher rates could potentially be explained by the 
availability of a tobacco cessation counseling intervention 
through this trial at both sites, as previous research has identi-
fied provider uncertainty about where to refer patients as a 
common barrier to 5As delivery.9,34 Although more research 
is required to compare different models of tobacco cessation 
treatment delivery in oncology settings, results from this 
study may lend support to having a clearly identified path for 
referral in order to increase provider delivery of the 5As. It is 
also important to note that at the time of this study, neither 
site had implemented EHR-based best practice alerts or deci-
sion support systems to promote delivery of 5As, which have 
been shown to improve provider adherence to tobacco use 
treatment guidelines.35 Understanding which patients are less 
likely to receive the 5As is an important step toward provid-
ing more consistent quality care among cancer patients, and 
future research should continue to leverage teachable 
moments as a method to improve clinical care and decrease 
disparities in 5A delivery.
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