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Abstract

Introduction: Smoking after a cancer diagnosis represents a modifiable health risk. It is 

recommended that oncology clinicians address tobacco use among their patients using the 5As 

brief model: Asking about use, Advising users to quit, Assessing willingness to quit, Assisting 

in quit attempts (counseling and medication), and Arranging follow-up. However, cross-sectional 

studies have found limited adoption of 5As (especially Assist and Arrange) in oncology settings. 

Further investigation is needed to understand changes in, and factors associated with, 5As delivery 

over time.

Methods: Patients recently diagnosed with cancer and reporting current smoking (N = 303) 

enrolled in a smoking cessation clinical trial and completed three longitudinal surveys; at pre-
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intervention baseline and 3- and 6-month follow-up post-enrollment. Patient-level correlates of 

5As receipt at baseline, 3 months, and 6 months were identified using multilevel regression 

models.

Results: At baseline, patient-reported rates of 5As receipt from oncology clinicians ranged from 

85.17% (Ask) to 32.24% (Arrange). Delivery declined from baseline to 6-month follow-up for all 

5As, with the largest declines observed for Ask, Advise, Assess, and Assist-Counseling. Diagnosis 

of a smoking-related cancer was associated with greater odds of 5As receipt at baseline but lower 

odds at 6-month follow-up. At each time point, female gender, religiosity, advanced disease, 

cancer-related stigma, and smoking abstinence were associated with lower odds of 5As receipt, 

while reporting a recent quit attempt prior to enrollment was associated with higher odds of 5As 

receipt.

Conclusion: Oncology clinicians’ 5As delivery declined over time. Clinician delivery of the 

5As varied based on patients’ sociodemographics, clinical and smoking characteristics, and 

psychosocial factors.
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Introduction

Approximately 10–30% of patients with cancer continue to smoke cigarettes post-diagnosis 

[1, 2]. Continued smoking after a cancer diagnosis is linked to worse quality of life, 

treatment effectiveness, treatment outcomes, risk of recurrence, risk of developing a second 

primary cancer, and survival, whereas quitting after diagnosis has the potential to improve 

these outcomes [3–6].

To address patients’ tobacco use, clinical practice guidelines recommend that healthcare 

clinicians deliver 5As at every visit (Ask about smoking, Advise cessation, Assess readiness 

to quit, Assist with motivation and/or cessation, and Arrange follow-up) [7]. Clinical 

practice guidelines from the National Comprehensive Cancer Network (NCCN) underscore 

the importance of oncology clinician-delivered smoking cessation interventions, and the 

American Society of Clinical Oncology (ASCO) includes documentation and counseling 

of all patients who smoke as a core quality indicator as part of their Quality Oncology 

Practice Initiative [8, 9]. While there has been some progress as evidenced by increased 

rates of smoking cessation counseling and referrals from 2015 to 2019, overall rates of 

treatment and referral remain low (<50%), indicating much room for improvement [10]. To 

date, the vast majority of studies investigating rates of 5As delivery in oncology settings are 

cross-sectional and have explored clinician-level (rather than patient level) reporting of 5As 

delivery [11], limiting understanding of potential inequities in 5A receipt and the degree to 

which patients who continue to smoke, or have recently quit, receive appropriate follow-up 

and ongoing cessation support. When queried about barriers to 5As delivery, oncology 

clinicians commonly cite lack of time and referral pathways [11, 12]. A collaborative care 

approach (in which patients are referred to a tobacco treatment program embedded in the 

cancer center and treatment is provided in consultation with oncology care providers) may 
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enhance 5As delivery by minimizing burden on oncology clinicians while still involving 

them in ongoing smoking cessation treatment [13].

The present study uses data collected from a randomized trial comparing effects of 

combined pharmacotherapy and intensive smoking cessation counseling to standard tobacco 

treatment for patients with newly diagnosed cancers in the context of a collaborative care 

model involving oncologists who provided usual care for patients [14]. Through exploratory 

secondary analyses of data collected over patients’ 6 months of trial participation, the 

present study aims to (1) characterize oncology clinicians’ rates and patterns of 5As delivery 

for recently diagnosed cancer patients during the 6 months following trial enrollment (as 

reported by patients) and (2) identify patient-level sociodemographic, disease, smoking, and 

psychosocial factors associated with variation in 5As receipt. The results of this study allow 

us to explore patient receipt of the 5As in an oncology setting and to identify subpopulations 

of patients potentially requiring greater attention.

Patients and Methods

Participants and Setting

Data were collected as part of a randomized unblinded clinical trial (NCT01871506). Study 

design, attrition, power, and cessation outcomes are reported in greater detail elsewhere 

[14, 15]. Recruitment was standardized across the 2 study sites, Massachusetts General 

Hospital/Dana Farber Cancer Institute (MGH/DFCI) and Memorial Sloan Kettering Cancer 

Center (MSKCC). All new patients attending oncology appointments completed a brief 

screener, and patients were eligible if they self-reported smoking a cigarette, even a puff, 

within the last 30 days. Beyond self-reported current smoking, eligibility criteria were 

designed to be as inclusive as possible. Patients had to be at least 18 years old, English- 

or Spanish-speaking, with a recently diagnosed cancer within 3 months of diagnosis or 

4 office visits. Patients were only excluded if they did not plan to receive cancer care 

at either study site, were psychiatrically or medically unstable, or otherwise unable to 

provide informed consent as determined by study investigators. Potentially eligible patients 

were either approached in-clinic or sent an opt-out letter inviting participation (see Fig. 

1: CONSORT diagram). This study protocol was reviewed and approved by the MGH/

Partners Health System Institutional Review Board (#2013P001036/PHS) and the Memorial 

Sloan Kettering Cancer Center Institutional Review Board (#14–079) and was conducted in 

accordance with the Declaration of Helsinki. All subjects provided written informed consent 

prior to participation.

The study compared intensive tobacco treatment (4 counseling sessions over 1 month, 

biweekly counseling for 2 months, and 3 monthly booster sessions over 6 months plus 

choice of free FDA-approved cessation medication) with standard tobacco treatment (4 

counseling sessions over 1 month and medication advice). Oncology clinicians were 

informed of the study and could refer patients but were not required to provide smoking 

cessation treatment as part of the trial, although delivery of the 5As was encouraged as part 

of usual care. Both treatments were patient-level interventions using a collaborative care 

model, whereby oncology clinicians were sent an email notification when a patient started 

tobacco treatment, encouraging clinicians to provide cessation advice and encouragement. 
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Tobacco treatment specialists delivering the intervention documented all sessions in patients’ 

electronic health record (EHR), including details regarding tobacco treatment plan, goals, 

and progress.

Measures

Participants completed surveys at baseline prior to randomization and at 3- and 6-month 

post-enrollment follow-up. Baseline surveys were collected in person or by telephone, and 

follow-up surveys were collected in person or by telephone, mail, or email based on patient 

preference. Participants self-reported sociodemographics, smoking characteristics, and 

psychosocial factors relevant to tobacco use and clinical care, while clinical characteristics 

were abstracted from participants’ medical records.

Sociodemographics assessed at baseline were age, gender, race, ethnicity, education, marital 

status, and employment. Clinical characteristics assessed at baseline were cancer stage and 

diagnosis. Based on classification of smoking-related cancers in the 2014 Surgeon General 

Report [16], we categorized cancer diagnosis into smoking related (e.g., lung, esophageal, 

head and neck, bladder, kidney, liver, pancreatic, colorectal, anal, small intestinal, gastric, 

or cervical) and not smoking related (e.g., prostate, testicular, penile, breast, lymphoma, 

melanoma, or non-cervical gynecological cancer).

Smoking characteristics assessed at baseline included time to first cigarette (a proxy for 

nicotine dependence), quit attempt history, presence of additional smokers in the household, 

and smoking-related comorbid disease (including asthma, emphysema/COPD, hypertension, 

heart attack, stroke). Quit status was determined by patient self-reported continuous 

abstinence from cigarette smoking at 3 and 6 months, which was biochemically verified 

(salivary cotinine or expired carbon monoxide) [14].

Psychosocial factors included diagnosis of a serious mental illness (e.g., major depressive 

disorder, bipolar disorder, schizophrenia), religiosity (assessed at baseline), anxiety and 

depression symptoms (assessed at all 3 time points), and cancer-related stigma (assessed 

at baseline and 3 months). Serious mental illness was a binary variable determined by 

a combination of EHR and patient self-report. Religiosity was measured with a single 

Likert-style question about the extent to which the respondent considered themselves a 

religious or spiritual person, ranging from 1 (not religious or spiritual) to 4 (very religious or 

spiritual). Although use of a single item measure of religiosity/spirituality provides limited 

understanding, single item measures of religious importance are widely used in contexts 

where more extensive measurements are not feasible and demonstrate adequate single-item 

construct validity [17, 18].

Anxiety was measured using the GAD-7 (range 0–21), the sum of 7 items encompassing 

generalized anxiety disorder symptoms; higher scores indicate greater anxiety [19]. 

Depression was measured using the PHQ-9 (range 0–27), the sum of 9 items representing 

symptoms of major depression; higher scores indicate more depressive symptoms [20]. 

Patient-perceived cancer-related stigma was measured using the sum of 5 items on 4-point 

Likert scale assessing extent to which patients endorsed feeling internalized shame and 

blame related to their cancer (range 5–20) [21].
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Participant-reported 5As receipt was measured at baseline, 3-and 6-month follow-up in a 

manner consistent with previous research [22] by asking patients the following question: 

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; (3) Assess your readiness to quit; (4) 

Assist you in quitting smoking; and (5) Arrange follow-up. Assist was further separated into 

(4a) Assist-Talk (talk to you about quitting smoking); (4b) Assist-Counseling (recommend 

cessation counseling); and (4c) Assist-Medication (recommend nicotine replacement therapy 

or other cessation pharmacotherapy). Responses to each question were binary (yes/no). The 

time frame assessed at baseline was “during your last visit,” while the time frame assessed at 

3 and 6 months was “in the past 3 months.”

Statistical Analyses

Analyses were conducted using R version 3.5.1. Table 1 presents descriptive analyses 

including frequencies, means, and standard deviations for sociodemographic, clinical, and 

psychosocial variables at baseline. Handling of missing data and attrition are discussed in 

detail elsewhere [14]. Briefly, scales that were 80% complete were completed with the mean 

score from available items, and remaining missing data were imputed using a 2-step Markov 

chain Monte Carlo procedure. At baseline, rates of missing data were relatively low (<5%) 

for nearly all items, and approximately 30% of the sample was lost to follow-up at 3 and 

6 months (Fig. 1). Previous analyses [14] indicated that younger age and more advanced 

cancer were associated with loss to follow-up at both 3 and 6 months; thus, these factors 

were included and retained as predictors in all models.

Overall rates of oncology clinician 5As delivery at each follow-up were determined by 

dividing the number of patient participants who reported receiving each of the 5As by the 

total number of participants providing data for that item for 3-month (217 respondents) 

and 6-month (221 respondents) follow-up (reported graphically in Fig. 2). While baseline 

analyses represented pre-intervention 5As as raw percentages [23], we use valid percentages 

(percent endorsing each A out of the total number providing follow-up data at 3 and 6 

months rather than total baseline sample) so as not to under-represent rates of 5As at 3 and 6 

months due to loss to follow-up.

To assess the associations between predictors and each of the 5As across the 3 time points, 

7 multilevel linear models with time points nested within participants were estimated using 

a logit link in the lme4 package [24]. The objective was to create a model for each of 

the 5As over time, selecting predictor variables for each model in an exploratory manner 

based on fit and parsimony. Models were built systematically; we first compared the fit 

of models with a fixed versus random time parameter. Random effects of time did not 

improve the fit of models; thus, time was modeled only as fixed. Next, we added both 

between- and within-person fixed effects including study arm, study site, age, cancer 

stage, and quit status, as well as interactions between each variable and time. We tested 

interactions with time to determine whether any factors influenced the rate of change in 

5As over time. To select variables to include in initial models, Pearson correlations between 

sociodemographic, clinical, smoking, and psychosocial variables and each of the 5As were 

examined; those with α levels below 0.10 were included (see Table 2 for a comprehensive 
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list of sociodemographic, clinical, smoking, and psychosocial variables included in initial 

models and later removed). Level 1 variables (assessed across multiple time points) included 

in initial models included time, quit status, generalized anxiety, depressive symptoms, and 

stigma; level 2 variables (assessed only at baseline) included site, arm, age, stage, marital 

status, time to first cigarette, household smokers, smoking-related cancer, serious mental 

illness, smoking-related disease, recent quit attempt, and religiosity.

Final models for each of the 7 5A variables (presented in Table 3) were then determined 

based on comparison of fit statistics (i.e., AIC, BIC, model convergence, residuals) of a 

series of nested models. Through this process of nested model comparison, several variables 

and interactions were dropped from each model for nonsignificant associations, model fit, 

and model parsimony. Variables with α ≥ 0.10 were retained in the model if their removal 

significantly worsened model fit (AIC, BIC), if they were related to study design (e.g., 

treatment arm, study site), or if they were predictive of attrition (e.g., age, quit status, 

and cancer stage). All model assumptions and outliers were examined, and models were 

estimated with and without outliers to test the robustness of effects and consistency of 

results. Variables included in final models for each of the 5As are included in Table 3. 

All significant interactions included in the final models were decomposed to obtain simple 

slopes. As the primary outcomes are binary, simple slopes were transformed from log 

odds to probabilities for ease of interpretation prior to graphing. Probability graphs for all 

significant interactions are presented in Figure 3.

Results

At baseline (N = 303), participants had a mean age of 58 years (SD = 9.71; Table 1). The 

majority were white (87.46%) and married/partnered (54.13%), with some college education 

(66.67%). Over half (59.74%) were diagnosed with smoking-related cancers and 48.84% 

reported a comorbid smoking-related disease. Over one-third (36.60%) were diagnosed with 

cancer at advanced stages (III or IV). At baseline, participants reported smoking an average 

of 14 cigarettes per day (SD = 9.89), and 70.60% reported smoking within the first 30 min of 

waking.

Rates and Longitudinal Patterns of 5As Delivery

Rates of 5As delivery at baseline (N = 303), 3 (N = 217), and 6 months (N = 

221) were as follows: Ask, 85.17%, 77.29%, 65.35%; Advise, 78.62%, 72.5%, 53.47%; 

Assess, 76.39%, 67.65%, 44.85%; Assist-Talk, 49.29%, 52.5%, 40.31%; Assist-Counseling, 

59.29%, 54.19%, 31.79%; Assist-Medication, 45.65%, 51.96%, 39.49%; and Arrange, 

32.24%, 33.33%, 23.59%. Overall rates of 5As delivery declined from baseline to 6 

months for all 5As, with the largest declines observed for Ask, Advise, Assess, and Assist-

Counseling (Fig. 2).

Final models for each of the 5As are presented in Table 3. In all 7 multilevel models 

estimating 5As across the 3 study time points (baseline, 3 months, and 6 months), time and 

biochemically verified quit status (quit vs. smoking) were notable and significant predictors 

of patient-reported receipt of most of the 5As, either as main effects or interactions.
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Predictors of 5As Delivery

Ask—In the final model for Ask, there was a main effect of stigma and quit status, such that 

patients reporting greater cancer-related stigma (OR = 0.90; 95% CI: 0.81, 0.99, p = 0.04) 

and patients who reported being continuously quit between study time points had lower odds 

of being asked about smoking at each time point (OR = 0.26; 95% CI: 0.12, 0.64, p = 

0.003; Table 3). There was an interaction between time and treatment arm (p = 0.02), age 

(p = 0.002), and smoking-related cancer (p = 0.008). Those in the intensive treatment arm 

were more likely to be asked about smoking at 6 months compared to those in standard 

treatment (p = 0.02), but there was no difference by arm at 3 months (Fig. 3a). Age was 

not significantly associated with the probability of being asked about smoking at baseline or 

3 months, but at 6 months, younger patients were more likely to be asked about smoking 

(p = 0.001; Fig. 3b). Being diagnosed with a smoking-related cancer was associated with a 

greater probability of being asked at baseline (p = 0.01), but not at 3 or 6 months (Fig. 3c).

Advise—In the final model for Advise, there was a main effect of cancer stage; patients 

with more advanced cancer had lower odds of being advised to quit at each time point (OR 

= 0.43; 95% CI: 0.23, 0.79, p = 0.007; Table 3). There was an interaction between time 

and age (p < 0.001), quit status (p = 0.03), and smoking-related cancer (p < 0.001). While 

older (vs. younger) patients were more likely to be advised to quit at baseline (p = 0.02), 

by 6 months, older patients were less likely to be advised to quit (p = 0.003; Fig. 3d). The 

probability of being advised to quit remained relatively consistent over time for patients who 

reported smoking between study time points, but those reporting continuous abstinence were 

less likely to be advised to quit at 3 (p = 0.009) and 6 (p < 0.001) months (Fig. 3e). While 

patients with a smoking-related cancer were more likely to be advised to quit at baseline 

(p = 0.02), by 6 months, they had a lower probability of being advised compared to those 

without a smoking related cancer (p = 0.008; Fig. 3f).

Assess—In the final model for Assess, there was a main effect of recent quit attempt 

history; patients who attempted to quit within 6 months of study enrollment had higher odds 

of having their willingness to quit assessed at each time point (OR = 2.21; 95% CI: 1.14, 

4.30, p = 0.04; Table 3). There was an interaction between time and quit status (p = 0.046) 

and time and household smoker (p = 0.044). Patients who reported smoking between time 

points were more likely to have their willingness to quit assessed at 3 (p = 0.01) and 6 

months (p < 0.001) compared to those who did not (Figure 3g). At baseline, patients without 

additional household smokers were more likely to have their willingness to quit assessed (p 
= 0.001) but not at 3 or 6 months (Figure 3h).

Assist-Talk—In the final model for Assist-Talk, there was a main effect of recent quit 

attempt history; those who attempted to quit in the 6 months prior to study enrollment had 

higher odds of having a provider talk to them about quitting smoking at each time point 

(OR = 1.79; 95% CI: 1.10, 2.91, p = 0.02; Table 3). There was also a significant quit status 

by time interaction (p = 0.01). Although there was no significant effect of quit status at 3 

months, by 6 months, patients who reported smoking between time points were more likely 

to have a provider assist them than those who had quit (p = 0.002; Fig. 3i).
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Assist-Counseling—In the final model for Assist-Counseling, there was a main effect 

of age, quit status, religiosity, stigma, and recent quit attempt history. Patients who were 

older (OR = 1.04; 95% CI: 1.00, 1.07, p = 0.04) and patients who attempted to quit during 

the 6 months prior to enrollment (OR = 1.84; 95% CI: 1.02, 3.32, p = 0.04) had higher 

odds of having smoking cessation counseling recommended to them at each time point. 

Patients who reported greater cancer-related stigma (OR = 0.89; 95% CI: 0.82, 0.96, p = 

0.002), greater religiosity (OR = 0.69; 95% CI: 0.48, 0.97, p = 0.03), and those who reported 

continuous abstinence in between time points (OR = 0.23; 95% CI: 0.11, 0.54, p < 0.001) 

were less likely to have smoking cessation counseling recommended to them at each time 

point (Table 3). There was a significant interaction effect between time and treatment arm (p 
= 0.02). While there was no difference in the probability of being recommended counseling 

by treatment arm at 3 months, by 6 months, those in intensive treatment were more likely to 

have counseling recommended than those in standard treatment (p = 0.02; Fig. 3j).

Assist-Medication—In the final model for Assist-Medication, there was a main effect for 

quit status; the odds of being recommended smoking cessation medication were significantly 

lower for patients who reported continuous abstinence at each time point compared to those 

who reported smoking in between time points (OR = 0.25; 95% CI: 0.14, 0.44, p < 0.001; 

Table 3). There were no significant interactions in the final model for Assist-Medication.

Arrange—In the final model for Arrange, there was a main effect of quit status, gender, 

religiosity, and stigma; male patients (OR = 1.98; 95% CI: 1.06, 3.69, p = 0.03) had higher 

odds of a provider arranging follow-up at each time point. Those with greater self-reported 

religiosity (OR = 0.58, 95% CI: 0.40, 0.85, p < 0.001), greater cancer-related stigma (OR = 

0.92; 95% CI: 0.85, 1.00, p = 0.045), or continuous abstinence (OR = 0.38; 95% CI: 0.16, 

0.89, p = 0.03) had lower odds of having follow-up arranged at each time point (Table 3). 

There were no significant interactions in the final model for Arrange.

Discussion

The current study provides important insights into rates, patterns, and predictors of patient-

reported 5As delivery and highlights variation in 5As receipt among recently diagnosed 

cancer patients in a clinical trial using a collaborative care model. Rates of patient-reported 

5As receipt at baseline ranged from 85.17% (Ask) to 32.24% (Arrange). These findings 

align with a general pattern observed in prior studies of usual care across medical specialties 

[12], and among oncology clinicians in particular [25–27], with Ask and Advise completed 

routinely (~80%) and Assist and Arrange delivered at much lower rates (<50%). A recent 

cross-sectional study found that oncologists have some of the lowest rates of 5As adherence 

among various medical specialties, especially for Assess (73.6%) and Assist (18.6%) [12].

Overall, patient-reported receipt of the 5As in this study declined over 6 months, with the 

largest declines observed for Ask, Advise, Assess, and Assist-Counseling. The decline in 

5As delivery over time can be partially explained by patients’ successful quit attempts since 

patients reporting continuous abstinence between time points were less likely to receive 

5As than those who continued to smoke. Although these declines were observed in the 

context of a collaborative smoking cessation intervention, a previous study found similar 
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declines in usual care, with rates of asking new oncology patients about smoking dropping 

from 86% to 60.8% at subsequent visits [28]. While it is encouraging that oncologists 

were attentive to the clinical needs of cancer patients in this study who continue to smoke, 

clinicians should continue to ask and advise about current smoking after cessation to prevent 

relapse, which is common among oncology populations [29, 30]. Indeed, among this study 

population, approximately one-third of patients who had quit at 3 months relapsed by 

6 months, highlighting the need for continued assessment, advice, and assistance for all 

patients [14].

We also found that more intensive follow-up in the intervention arm may have enhanced 

patient-reported 5As delivery: while there was no difference in 5As receipt by treatment 

arm at 3 months, by 6-month follow-up, patients in the intensive treatment arm (regardless 

of quit status) were more likely to receive Ask and Assist-Counseling compared to those 

in standard treatment. This suggests that although both arms employed a collaborative care 

approach, continued contact offered through the intensive treatment arm may have helped 

sustain oncologist involvement in smoking cessation care [11]. Despite the promise of the 

collaborative care model in targeting all patients who continue to smoke and enhancing 

follow-up assessment, we identified several disparities in 5As receipt, controlling for quit 

status.

Sociodemographic characteristics associated with 5As receipt were gender and age. 

Extending our previously reported baseline findings [23], female gender was associated with 

lower odds of Arrange at follow-up, which is consistent with prior research demonstrating 

that although women are more likely to be asked about smoking, they are equally (or less) 

likely than men to be recommended a specific treatment or to receive follow-up tobacco 

treatment [31–33]. Gender differences in receipt of Arrange are concerning given evidence 

that women may experience greater difficulty maintaining long-term smoking abstinence 

than men [34]. Older patients were more likely to report receiving Advise at baseline and 

Assist-Counseling at each time point, but younger patients were more likely to receive Ask 

and Advise at 6 months. Although provider perceptions of potential benefit of cessation may 

be driving the differential rates of 5As receipt by patient age and disease stage, quitting 

tobacco confers numerous benefits regardless of disease stage, age, or tumor type [16]. We 

observed no differences in patient-reported 5As receipt by race or ethnicity at any time 

point, which is encouraging given previously identified racial/ethnic disparities in receipt 

of tobacco cessation intervention [35–37]. These results should nevertheless be considered 

in the context of limited racial/ethnic diversity of this sample (87.46% white, 93.07% 

non-Hispanic).

Although baseline analyses identified clinical characteristics (diagnosis of a smoking-related 

cancer or comorbid smoking-related disease) as increasing a patient’s odds of reporting 

receipt of Ask, Advise, Assist-Medication, or Arrange [23], patients with a smoking-related 

cancer actually had a lower probability of being advised to quit at follow-up. This finding 

was unexpected in the context of our baseline analyses and previous cross-sectional research 

demonstrating that smoking-related cancer diagnoses typically increase the likelihood that 

patients receive smoking cessation counseling and assistance [38]. Clinician concerns [39, 

40] about not triggering shame or self-blame [41] may be behind their reluctance to broach 
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the topic of tobacco use with patients with smoking-related cancers who have been unable to 

quit. Patients who report cancer-related stigma may be less likely to bring up smoking with 

their oncology care providers or experience worse patient-provider communication overall 

[42], and in turn, clinicians may decide not to discuss smoking due to nihilism, pessimistic 

attitudes [43], or assumptions that patients are unwilling to quit [44].

Patients who engaged in a quit attempt in the 6 months prior to study enrollment were also 

more likely to receive 5As (Assess, Assist-Talk, and Assist-Counseling) at each study time 

point, while those who reported greater cancer-related stigma were less likely to receive 

Ask, Assist-Counseling, and Arrange at each time point. These findings lend further support 

to the hypothesis that oncology clinicians are more comfortable engaging patients who are 

already motivated to quit than they are at broaching the subject with patients who may be 

perceived as more reluctant to discuss smoking or who may be experiencing stigma related 

to their cancer and/or smoking status. Empathic communication training for oncology 

providers may help improve communication for patients who may appear more reluctant 

to discuss smoking [45]. Lastly, greater self-reported religiosity was associated with lower 

odds of reporting receiving Assist-Counseling and Arrange at each time point. Although 

understanding the reasons behind this relationship is beyond the scope of this paper, 

future research may explore the influence of patients’ self-reported religiosity/spirituality 

on receipt of tobacco cessation intervention.

Results of this study should be considered within the context of its limitations. First, this 

study involved exploratory secondary analyses in the context of a randomized tobacco trial, 

so estimates should be interpreted cautiously to identify areas warranting further study in 

other oncology settings. Both intervention groups were treated using a collaborative care 

model approach, albeit with a differential treatment dose. This design limits generalizability 

to other treatment settings and does not allow us to describe naturalistic changes in 

5As delivery or quantify the degree to which EHR documentation and care coordination 

facilitated (or diminished) oncology clinician 5As delivery over time. While it appears that 

continued follow-up in the intensive treatment arm improved 5A delivery at 6 months, it 

is also possible that oncology providers relying on tobacco counselors to address smoking 

could explain the generally low rates of Assess, Assist, and Arrange observed at baseline 

and throughout the study period. Both study sites are also well-resourced comprehensive 

cancer centers with preexisting tobacco treatment services. Rates of 5As delivery may differ 

in other settings without a collaborative care model or other embedded tobacco treatment 

services. Future research should explore the degree to which a collaborative care approach, 

in which patients are referred to an in-house tobacco treatment program and treatment 

is provided by tobacco treatment specialists in consultation with oncology clinicians, 

could enhance 5As delivery by minimizing burden on oncology clinicians while still 

involving them in smoking cessation treatment. Additionally, all study variables (smoking 

status, psychosocial factors, and the 5As) were assessed simultaneously, and assessment 

of 5As at follow-up was asked over a 3-month time frame, which limits understanding of 

directionality and which could lead to bidirectional causality and biased recall. Nevertheless, 

despite these limitations, this study has several notable strengths, including the longitudinal 

design and the heterogeneity of the sample in terms of age, tumor type, and disease stage. 
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Our use of patient (rather than provider) report to assess the 5As is also a strength based on 

the limitations of clinician self-assessment [46].

Conclusions

Patient-reported delivery of the 5As in a collaborative oncology setting was associated with 

patient smoking status, with the greatest declines in 5As receipt reported by patients who 

were continuously abstinent from smoking. Even in the case of early quit success, however, 

patients should receive continued tobacco assessment and cessation support due to high risk 

for relapse.

Differences in 5As receipt were observed even after controlling for smoking status. Certain 

characteristics of patients that may be associated with provider perceptions of a patient’s 

reluctance to discuss smoking (e.g., greater perceived cancer-related stigma, less recent 

history of quit attempts) or with poorer prognoses (e.g., older age, more advanced disease 

stage) were associated with lower odds of receiving the 5As among those who continued to 

smoke. Female patients were also less likely to have follow-up arranged at each time point. 

These results highlight the importance of encouraging oncology clinicians to initiate and 

sustain conversations about smoking cessation to promote long-term smoking abstinence.
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Fig. 1. 
Flowchart of enrollment and intervention to test the effectiveness of two models of 

tobacco treatment integrated into cancer are at diagnosis. Trial, November 2013 to July 

2017. aPatients could give multiple reasons for refusal. The research assistant categorized 

the reasons of refusal that patients offered according to options available on the study 

screening tool; those reasons that did not fit into one of these predefined categories were 

discussed with the team to determine fit with existing categories or establishment of new 

categories. bMultiple reasons for ineligibility could have been indicated on the screener. 

As such, the number of reasons exceed the number of patients ineligible. cThose who 

were never randomized were those who signed a consent form but did not complete a 

counseling session and were thus not randomized to a treatment group. Reasons included 

participants who were not able to be reached by the study counselor, participants who 

withdrew citing other cancer care demands, and participants who became ineligible over 
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time. dA computer was used to randomize participants. Blocks of 6 were used for 

treatment assignment and were stratified by cancer center clinic and study site. eThose 

who did not complete follow-up survey include those who were not able to be reached 

at all to complete the follow-up assessment.fFollow-up survey completion rate = completed/

completed+ refused+withdrew+did not complete follow-up survey. Participants who were 

deceased or medically ineligible (e.g., in inpatient hospice or psychiatrically impaired) at 

follow-up were not included in the final outcome analyses (n = 5 intensive treatment and n = 

15 standard treatment). Thus, for the intensive treatment, the denominator = 148, and for the 

standard treatment, the denominator = 135.
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Fig. 2. 
Percentage of sample reporting 5As at each time point. Note: percentages represent 

proportion of the sample providing data at each time point so as not to under-represent 

rates of 5As at 3 and 6 months due to loss to follow-up.
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Fig. 3. 
Simple slopes for significant interaction effects. Note: *p ≤ 0.05; **p ≤ 0.01; ***p ≤ 0.001. 

Each model includes variables listed in Table 3, at the lowest level for categorical variables 

and at the mean for continuous variables.
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Table 1.

Patient characteristics at baseline (N = 303)

Variable M (SD)/n (%) Range

Age, years 58.34 (9.71) 21–86

Gender

 Male 133 (43.89)

 Female 170 (56.11)

Race

 American Indian/Alaska Native 3 (0.99)

 Asian 2 (0.66)

 Black/African American 31 (10.23)

 White 265 (87.46)

 Other 2 (0.66)

Ethnicity*

 Not Hispanic/Latino 282 (93.07)

 Hispanic/Latino 11 (3.70)

Marital/relationship statusc

 Not married/partnered 131 (43.23)

 Married/partnered 164 (54.13)

Employment statusc

 Not full-time employed 196 (64.86)

 Full-time employed 100 (33.00)

Educationc

 High school or less 93 (30.69)

 Some college or more 202 (66.67)

 Cigarettes per day 14.08 (9.89) 1–70

Time to first cigarettec

 Greater than 30 min after waking 83 (27.39)

 Less than 30 min after waking 214 (70.60)

Recent quit attemptc

 Greater than 6 months ago 119 (39.27)

 Less than 6 months ago 81 (26.70)

 Importance of quitting 9.28 (1.60) 0–10

Household smokersc

 None 123 (40.59)

 One or more 93 (30.69)

 Perceived cancer-related stigma 10.43 (3.90) 5–20

Comorbid smoking-related disease

 None 155 (51.16)

 Comorbid smoking-related disease 148 (48.84)

Smoking-related cancera
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Variable M (SD)/n (%) Range

 Not smoking-related cancer 122 (40.25)

 Smoking-related cancer 181 (59.74)

Cancer type

 Thoracic 93 (30.69)

 Breast 77 (25.41)

 Genitourinary 51 (16.83)

 Gastrointestinal 29 (9.57)

 Head and neck 31 (10.23)

 Lymphoma 9 (2.97)

 Gynecological 7 (2.31)

 Melanoma 6 (1.98)

Cancer stage

 0 17 (6.16)

 I 86 (31.16)

 II 67 (24.28)

 III 53 (19.20)

 IV 53 (19.20)

 Nonsolid indolent 3 (0.99)

 Nonsolid advanced 5 (1.65)

 NA/unknown 19 (6.27)

Stage of diagnosisc,b

 Not advanced 182 (60.07)

 Advanced 111 (36.63)

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)

 Anxiety (GAD-7) 9.5 (5.9) 0–21

 Depression (PHQ-9) 8.6 (5.9) 0–27

 Religiosity 2.6 (0.9) 1 −4

a
Smoking-related cancer comprised anal, bladder, cervical, colorectal, esophageal, gastric, head and neck, kidney, liver, lung, pancreatic, and small 

intestine cancer types.

b
Cancer stages III and IV solid tumor and nonsolid advanced were bifurcated and classified as advanced stage of diagnosis.

c
Not all percentages add up to 100 due to missing data.
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