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Abstract

Introduction—Although evidence-based, the 5A’s (Ask, Advise, Assess, Assist, and Arrange) 

for smoking cessation are often incompletely delivered by primary care providers. This study 

examines whether a computer tablet 5A’s intervention improves primary care provider adherence 

to the 5A’s.

Study design—Cluster RCT.

Setting/participants—All primary care providers in three urban, adult primary care clinics 

were randomized for participation. Any English- or Spanish-speaking patient with a primary care 

appointment who had smoked >100 lifetime cigarettes and at least one cigarette in the past week 

was eligible.

Intervention—A cluster RCT comparing computer-facilitated 5A’s with usual care assessed 

effects on provider adherence to each of the 5A’s as determined by patient report. Intervention 

subjects used a computer tablet to complete the 5A’s immediately before a primary care 

appointment. A tailored, patient handout and a structured, clinician guide were generated. Data 

were collected in 2014–2015 and analyzed in 2016–2017.

Main outcome measures—Provider adherence to the 5A’s.

Address correspondence to: Jason M. Satterfield, PhD, University of California San Francisco, 1701 Divisadero Street, Suite 500, San 
Francisco CA 94115. jason.satterfield@ucsf.edu. 

Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our 
customers we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of 
the resulting proof before it is published in its final citable form. Please note that during the production process errors may be 
discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

No financial disclosures were reported by the authors of this paper.

HHS Public Access
Author manuscript
Am J Prev Med. Author manuscript; available in PMC 2019 July 01.

Published in final edited form as:
Am J Prev Med. 2018 July ; 55(1): 35–43. doi:10.1016/j.amepre.2018.04.009.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Results—Providers (N=221) saw 961 patients (n=412 intervention, n=549 control) for a total of 

n=1,340 encounters with n=1,011 completed post-visit interviews (75.4% completion). 

Intervention providers had significantly higher odds of completing Assess (AOR=1.32, 95% 

CI=1.02, 1.73) and Assist (AOR=1.45, 95% CI=1.08, 1.94). When looking at first study visits 

only, intervention providers had higher odds for Arrange (AOR=1.72, 95% CI=1.23, 2.40) and all 

5A’s (AOR=2.04, 95% CI=1.35, 3.07) but study visit did not influence receipt of the other 5A’s.

Conclusions—A computer-facilitated 5A’s delivery model was effective in improving the 

fidelity of provider-delivered 5A’s to diverse primary care patients. This relatively low-cost, time-

saving intervention has great potential for smoking cessation and other health behaviors. Future 

studies should identify ways to promote and sustain technology implementation.

Trial Registration—clinicaltrials.gov identifier NCT02046408.

INTRODUCTION

Despite impressive progress in reducing the rates of adult smoking in the U.S. over the last 

50 years, smoking currently accounts for approximately 480,000 U.S. deaths per year and 

nearly 15% of the population continues to smoke.1 Lower income and more vulnerable 

populations (e.g., people with severe mental illness or substance use disorders, and people 

who are uninsured or with Medicaid) smoke at rates exceeding 30%,2 and bear a 

disproportionate burden of tobacco-related disease.3 The majority of smokers would like to 

quit, with over half attempting to quit in any given year and 25% wanting to quit in the next 

30 days.4,5 Although 70% of smokers have seen a healthcare provider in the past year,6 the 

large majority are not assessed for readiness to quit and do not receive cessation assistance.
7,8

The U.S. Public Health Service recommends the gold-standard 5A’s for smoking cessation, 

where every medical provider Asks about smoking, Advises cessation, Assesses level of 

readiness to quit, Assists with motivation or a plan to quit (including use of tobacco 

cessation medication and counseling), and Arranges a follow-up appointment to review 

progress and adjust the plan.9 Multiple studies across diverse settings have shown that while 

most providers Ask and Advise, they often fail to Assess readiness (39%–63.4% prevalence) 

and Assist patients (38.6%–56.4%) and even more rarely Arrange a follow-up (2%–10.4%).
7,8,10–12 The Assist step, with its focus on cessation aids and pharmacotherapy, has been 

shown to increase the odds of quitting by 40%.8 The Arrange step, which allows for 

treatment adjustments following relapse, has been associated with a 46% increase in the 

odds of quitting.8 Competing demands, time limitations, provider attitudes, and lack of self-

efficacy are commonly cited reasons for provider nonadherence to the 5A’s.13

Provider training and electronic prompts have shown marginal improvements in 5A’s 

adherence, but studies have lacked rigor and no conclusive recommendations can be made.
14–18 Computer-delivered screening and brief intervention have shown promise for smoking 

and other health behavior counseling while saving provider time and improving intervention 

quality,19–21 but technology acceptance and implementation have proven challenging and 

the impact on provider behavior is uncertain.22–24 Although many interventions can be 

delivered directly to patients with no provider involvement, sustaining patient adherence is a 
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challenge and clinical outcomes may be less robust.25 Ideally, a technology-enabled 

intervention would provide evidence-based care while still including the expertise and 

proven social influence of the provider.26

The current study tests a computer tablet 5A’s intervention for tobacco use disorders 

delivered in waiting rooms just prior to a primary care appointment. The primary outcomes 

include provider delivery of each of the 5A’s and delivery of all 5A’s. Secondary outcomes 

include delivery of the 5A’s from any source (provider or tablet). As an implementation 

study of an established and effective clinical intervention, this effectiveness study focuses on 

increasing provider adherence and intervention fidelity rather than cessation outcomes 

among patients. The authors hypothesize that intervention patients will be more likely to 

receive Assist and Arrange from their providers and more likely to receive Assess, Assist, 

Arrange, and the complete 5A’s from either providers or the tablet.

METHODS

This cluster RCT investigated the effect of a computer-facilitated 5A’s program (CF5A’s) on 

primary care provider (PCP) behavior (see prior manuscript for a detailed description of the 

development of the CF5A’s intervention).27 Randomization took place at the level of the 

providers. Patients were assessed for eligibility prior to their PCP appointment and were 

assigned to CF5A’s or usual care based on their providers’ assignment. CF5A’s patients 

completed the first four A’s on the computer tablet, generating a tailored health handout for 

patients and a clinical guide for the provider. Patients were interviewed following their PCP 

appointment to assess provider adherence to the 5A’s. Data were collected in 2014–2015 

and analyzed in 2016– 2017.

Study Population

Providers and patients were recruited from three diverse primary care clinics in the San 

Francisco Bay Area. Clinic 1 is a mid-size adult primary care clinic within a large academic 

health center. Clinic 1 follows ≅18,000 patients who make about 40,200 annual visits. 

Patients are ethnically diverse: 49% white, 24% Asian/Pacific Islander, 15% Latino, 11% 

African American, and 1% American Indian. The payer mix includes 34% managed care, 

32% Medicare, 15% Medicaid, and 19% other. The estimated smoking prevalence is 12%.

Clinic 2 is operated by the City and County of San Francisco, and serves as the primary 

health care facility for San Francisco’s underserved and uninsured families. Clinic 2 follows 

≅6,500 patients who make about 25,000 annual visits. Patients are ethnically diverse: 29% 

are Asian/Pacific Islander, 28% Latino, 20% white, 19% African American, and 4% other 

race or ethnicity. Payer mix includes 40% Medicaid, 31% Medicare, and 29% other (local, 

capitated programs). The estimated smoking prevalence is 17%.

Clinic 3 is an academic, hospital-based HIV primary care clinic also operated in partnership 

with the City and County of San Francisco. Clinic 3 follows nearly 3,000 people living with 

HIV/AIDS who make about 14,000 visits. Patients are ethnically diverse: 50.9% are white, 

22.5% African American, 19% Latino, 5.4% Asian/Pacific Islander, and 2.2% other races. 
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Payer mix includes: 53% Medicaid (and community capitated programs), 30% Medicare, 

and 16.5% other. The estimated smoking prevalence is 35%.

Study participants included both PCPs and their patients. All PCPs of any discipline (e.g., 

MD, DO, NP) and any training level (e.g., faculty, fellows, residents) at all three clinics were 

enrolled in the study. Providers did not have to provide consent to be enrolled and were 

randomized into the CF5A’s or usual care conditions. Demographic data on providers were 

pulled from existing clinic administrative records.

Study staff approached all patients in the waiting room to inform them about the study after 

they had checked in for their primary care appointment. Study staff screened interested 

participants for study eligibility and handed them a computer tablet to use in the waiting 

room. Patients provided informed consent to participate via the tablet. Tablets were returned 

to the study staff after use. Eligible patients were aged ≥18 years and English- or Spanish-

speaking. Patients must have smoked >100 cigarettes in their lifetime and one cigarette in 

the past 7 days, and could be current daily or non-daily smokers. Patients could participate 

up to three times during the 12-month study period. This study was approved by the 

University of California San Francisco IRB. All patient participants were given a $20 gift 

card after completing each post-PCP visit interview.

Prior to the initiation of the trial, the statistician stratified the list of study providers by clinic 

site, provider type (attending, nurse practitioner, fellow, resident), provider sex, and provider 

percentage of effort in primary care. Each combination of strata constituted a block and a 

computer random number generator implemented block randomization with 1:1 allocation to 

the CF5A’s and usual care study arms. Just prior to the initiation of the trial, each provider 

was informed of his or her study arm assignment by the principal investigator. Patients were 

assigned to a study arm based on the provider they were seeing on the day of study 

enrollment. Study staff enrolled patients into the study and were blind to the identities of 

patients’ providers. At the time of enrollment, patients were blind to the study arm assigned 

to their provider. Randomization of providers was chosen because there were too few sites to 

randomize and randomization of patients would have resulted in providers treating patients 

in both study arms, risking intervention contamination.

The CF5A’s intervention followed the accepted protocols for Ask, Advise, Assess, Assist, 

and Arrange using branching logic to tailor the flow of the interaction based on patient 

responses. The tablet asked patients about their smoking, advised them to quit, and assessed 

their level of readiness to quit. Subsequent Assist interventions were based on the patient’s 

self-reported level of readiness using accepted motivational interviewing techniques. For 

example, pre-contemplative and contemplative patients completed an importance ruler and 

were guided through the 5R’s (Relevance, Risks, Rewards, Roadblocks, and Repetition) and 

decisional balance. Patients who were preparing to quit within the next month were asked 

about the presence of a plan, plan components, and level of confidence. Past–quit attempts 

and other successful behavior change examples were explored if confidence was low. If 

appropriate, patients were encouraged to set a quit date with their provider and to utilize 

other resources (e.g., quitlines, nicotine replacement therapy). All patients who received the 

CF5A’s intervention completed the protocols based on their level of readiness to quit and 
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were encouraged to share their specific interests in discussing smoking cessation with their 

provider that day.

At the end of the tablet intervention, study staff printed out two tailored printouts, one for 

patients and one for providers. Patients received a summary of their responses, step-by-step 

instructions on enhancing motivation or promoting cessation, and instructions for follow-up 

care. Providers received a clinical summary with personalized risk and patient preference 

information, recommended next steps, and referral resources and pharmacotherapy 

instructions. These were delivered to the patient and provider in the clinic room prior to the 

visit. Both providers and patients were encouraged to share and discuss the information on 

their handouts and to schedule (Arrange) a follow-up visit.

Patients in the usual care condition completed eligibility screening (including being asked 

about smoking) and consent on the computer tablet. After sharing their contact information 

and contact preferences, usual care patients returned the computer tablet with no further 

intervention. An attentional control was not used (e.g., tablet-delivered education about a 

health concern) due to the potential for biasing the subsequent conversation with their PCP 

away from smoking.

Measures

Provider adherence to each of the 5A’s steps was the primary outcome. Provider adherence 

was assessed by asking patients whether they were asked about their tobacco use patterns 

(Ask), whether they were advised to quit (Advise), whether their willingness to quit was 

assessed (Assess), whether they were assisted in their quit attempt (if interested) or assisted 

in building motivation (if not interested in quitting; Assist), and (5) whether follow-up was 

arranged (Arrange). All questions were binary with yes/no answers (Appendix Table 1). 

Given the breadth of Assist options, a total of nine questions for Assist were used with any 

yes response considered as an Assist. An all 5A’s outcome indicated if patients received all 

five steps of the 5A’s. Patients were also asked whether they received any of the 5A’s 

intervention by the tablet. Patients were interviewed either in person immediately following 

their PCP appointment, or by telephone within 72 hours after their PCP appointment, based 

on their availability. Because patients were allowed to participate up to three times, primary 

outcomes first reflect all PCP visits and then examination of potential effects by visit 

number. To minimize attrition, study staff attempted to contact participants by telephone 

multiple times if they did not complete the post-visit questionnaire within 72 hours.

The secondary outcome examined whether delivery of the 5A’s to the patient took place by 

either the tablet or the provider. Although the conceptual model27 argues for the importance 

of including the provider, having the tablet (or any source) deliver the 5A’s could be an 

improvement over no intervention. Secondary outcomes were also assessed with the post-

visit interview, where the authors examined self-reported receipt of the 5A’s from either the 

provider or the tablet.

Original assumptions included intention-to-treat analyses, 80% power, two-tailed α=0.05, 

N=1,526 enrolled patients with 80% completing a post-visit interview (n=1,221), an average 

of B=7.6 enrolled patients per provider with a post-visit interview, and tests of group 

Satterfield et al. Page 5

Am J Prev Med. Author manuscript; available in PMC 2019 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



differences in patient-reported 5A’s delivery at post-visit follow-up. In addition, the authors 

conservatively assumed one clinic visit per patient and case-wise deletion of missing data. 

For 5A’s delivery, the authors expected base rates equal to 70% (Advise), 60% (Assess), 

50% (any Assist), and 10% (Arrange). The power analysis set-up had a three-level structure: 

sites, providers, and patients. Intra-site and intra–provider-and-site correlations were 

assumed to equal 0.05 (ρsite) and 0.10 (ρprov.site), respectively. Providers were the units of 

randomization and were nested within clinic sites; so, the study arm comparison 

incorporated both within- and between-cluster elements. The design effect estimate equaled 

1.263=(1−ρsite)×(1+[B−1]×[ρprov.site−ρsite]), and the planned effective sample size at post-

visit follow-up equaled 1,221/1.263=966, or n=483 per group. Minimum detectable effect 

sizes ranged from OR=1.44 (any Assist) to 1.72 (Arrange), suggesting good power. Power 

calculations were confirmed via simulation. Final analyses allowed for multiple visits per 

patient, which was expected to increase power.

Statistical Analysis

Simple statistics, including means and percentages, were calculated for all provider and 

patient demographic indicators. Intention-to-treat logistic regression models were fit to all 

study outcomes and included fixed effects of clinic sites, intervention groups, categorical 

indicator of patient visit (first, second, third), and a group X visit interaction effect. 

Preliminary three-level alternating logistic regressions (providers, patients, visits)28 

suggested nonsignificant effects of provider-level clusters. Therefore, all final models were 

fit via generalized estimating equations, specifying patient-level clusters. Nonsignificant 

interaction effects were dropped and the corresponding models refit. Adjusting for race/

ethnicity in the models did not substantively change findings, therefore the authors chose not 

to adjust for this variable. Each model was fit to 20 multiply imputed data sets created via a 

Markov chain Monte Carlo method29 using SAS PROC MI, SAS version 9.4. The 

imputation model included all modeled outcomes and predictors and only outcomes for 

attended visits were imputed. Imputed values for binary variables were subsequently 

rounded to the nearest applicable category.29 All parameter and SE estimates were 

calculated by combining results across the imputed data sets.30,31

RESULTS

A total of 272 PCPs were enrolled and randomized in the study (Clinic 1=124, Clinic 2=105, 

Clinic 3=43). There were 221 providers that had at least one patient enrolled over the 12-

month study period (n=110 CF5A’s, n=111 usual care). There were 961 unique patients 

consented and seen for a first visit, ≅22.5% of the overall smoking population in the three 

clinics. A total of 275 patients participated a second time, and 104 participated for a third 

visit (total N=1,340 PCP visits with n=1,011 completed post-visit interviews [75.4%]; 

Figure 1 shows the Consort Diagram). Provider and patient demographics can be found in 

Table 1. Patients were racially diverse, low-income, and had limited educational attainment. 

Because of the demographic distributions of patients across providers, white patients were 

overrepresented in the usual care group and Latino/Hispanic and Asian patients were 

overrepresented in the CF5A’s condition. Providers were more likely to be female and in 

training.
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After adjusting for clustering effects across all study visits, there were no significant group 

differences in PCP 5A’s behavior for Ask, Advise, Arrange, or for the complete 5A’s. 

CF5A’s patients had 32% higher odds of receiving Assess (AOR=1.32, 95% CI=1.02, 1.72) 

and 45% higher odds of receiving any Assist (AOR=1.45, 95% CI=1.08, 1.94) from their 

PCP (Table 2). When looking at first study visits only, CF5A’s patients had 72% higher odds 

of receiving Arrange (AOR=1.72, 95% CI=1.23, 2.40) and 104% higher odds of receiving 

all 5A’s (AOR=2.04, 95% CI=1.35, 3.07) compared with usual care. Visit number was not a 

significant predictor for any other outcomes.

Across all study visits, patients in the CF5A’s condition were significantly more likely to 

receive Ask, Advise, Assess, and Assist from either their PCP or the computer tablet in 

comparison with usual care group patients. CF5A’s patients were also more likely to receive 

all 5A’s from any source compared with usual care, but only for the first visit (Table 3).

DISCUSSION

A CF5A’s intervention increased provider adherence to the 5A’s clinical guideline for 

tobacco use disorders in the intervention compared with the usual group. Rates of receipt of 

the 5A’s were within the ranges observed in previous studies, with the exception of the 

Arrange intervention, which was much higher in this study in both intervention and control 

groups than what has been previously reported.8 Across all visits, intervention providers 

were more likely to Assess and Assist their patients with smoking cessation when compared 

with usual care providers. For first visits, intervention providers were also more likely to 

Arrange a follow-up and to deliver all 5A’s. Not surprisingly, more dramatic and consistent 

differences were seen between intervention and usual care conditions when the source of the 

5A’s was expanded to include either providers or the computer tablets. This study differs 

from prior 5A’s intervention studies by creating a hybrid, digital delivery system and 

tailored clinical decision aid rather than relying on more traditional continuing education 

interventions or reminders,14,15,18 and by its focus on provider behavior rather than clinical 

outcomes.21 Moreover, patients were actively engaged and empowered by the technology 

and the personalized report they received prior to their PCP appointment.

Given the established body of evidence in support of the 5A’s8–10 for smoking cessation, 

provider adherence to these guidelines was the focus of the present study. The 5A’s 

intervention was a known clinical guideline in each of the study clinics, suggesting it had 

been partially implemented already.11,32 Prior work in the same clinics demonstrated that 

provider adherence to the 5A’s was poor, suggesting suboptimal care for patients who 

smoke.11 Both providers and staff expressed a lack of confidence in their ability to provide 

behavior change counseling and expressed an interest in additional training and clinical 

decision tools that could be used at the point of care. Clinicians noted a perceived lack of 

smoking cessation resources and indicated that referral assistance and resource 

recommendations would be helpful.32 The CF5A’s intervention was specifically designed to 

address some of these barriers. The provider handout had information that was specific to 

the needs of the patient based on his or her motivation to quit. The handout also had readily 

accessible information on referral resources and guidance on prescribing pharmacotherapy, 

intended to guide patient–provider discussion around smoking cessation.
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The CF5A’s intervention was iteratively developed using provider and patient needs and 

preferences.27,32,33 Although the tablets were successful in delivering the 5A’s and in 

improving provider adherence, the implementation of the technology was challenging, and 

ongoing support was needed from research staff. In a related study, the authors elicited 

attitudes and preferences regarding technology adoption in the same clinics where they 

conducted the intervention and found that, perceived ease of use of technology was 

dependent on the clinic’s ability to accommodate a digital intervention.32,33 Interruptions to 

clinic workflow, heavy patient volume, perceived importance of smoking cessation relative 

to patients’ other priorities, and implementing digital technology interventions that are 

unlinked with the electronic health records were some of the factors that influenced 

perceptions around the use of digital technology interventions. Other digital health reviews 

have focused on similar factors.34–36 Further research is needed on how to best promote the 

adoption and sustained implementation of digital health technologies, particularly in 

overburdened health care systems. Future studies might also explore the integration of 

digital health interventions in situations within existing hardware and digital workflows 

(e.g., electronic health records, clinical dashboards) that have already been established and 

proven effective in other studies.37,38

The limited but significant findings with visit number raise important possibilities when 

considering longitudinal behavior change interventions. Stronger results (more Arrange and 

more complete 5A’s delivered by the provider) were seen in the first primary care visit only. 

Although the lower provider 5A’s adherence in the second and third visits could be because 

of random factors or a smaller sample size, it could also reflect the challenges of repeating 

interventions in a primary care setting already overloaded with clinical tasks. In reality, 

behavior change is often slow and requires multiple repetitions and ongoing support in order 

to be successful.39 Although cessation success is enhanced with provider involvement,9,40 it 

is probably not realistic to expect all follow-up and continuing support to come only from 

the provider. Redesigning clinical workflows for behavior change interventions using team-

based practice and newer integrated behavioral health models could improve and extend the 

behavior change gains made in earlier visits.41 Digital tools employed by and coordinated 

across the healthcare team warrant further attention and research.

Limitations

The present study has several limitations. First, the primary outcome was patient-reported 

receipt of the 5A’s rather than an audio recording of each primary care conversation, 

potentially leading to recall bias. Given the impracticality of recording so many primary care 

visits, the remaining possible data sources were patient self-report, provider report, and chart 

review. Provider reports have been shown to overestimate adherence to practice guidelines 

and have little correlation to electronic health record documentation.42,43 Chart reviews have 

been seen as the least reliable given inconsistencies in charting, which often underestimate 

provider behaviors.43,44 Although patient report is also imperfect, comparisons of direct 

observations with patient report show that most smokers correctly recall smoking cessation 

advice45 and a systematic review comparing chart review, provider report, and patient report 

found the strongest support for the use of patient report as a proxy for clinical behavior.44
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Although the patient sample was highly diverse, and many were from traditionally 

underserved populations, white patients were overrepresented in the usual care condition and 

Hispanic and Asian patients were overrepresented in the intervention condition. Racial/

ethnic minority groups are less likely to report receipt of cessation counseling; thus, 

intervention effects could potentially be attenuated.46 The findings are more generalizable to 

urban, low-income populations that carry a disproportionate burden of tobacco use. 

Furthermore, despite aggressive attempts at follow-up, nearly a quarter of the sample did not 

complete a post-visit interview. Common reasons included disconnected phones, missed 

calls, and unanswered voicemails. Patients were given the option of an in-person interview 

immediately after their PCP visit, but many had subsequent visits or other commitments.

CONCLUSIONS

Using a “clinician–extender” technology model, a CF5A’s intervention was effective in 

increasing 5A’s delivery to patients and provider behavior in the intervention group 

compared with the usual care group. Although the adoption and sustainability of digital tools 

remains a challenge, the clinician–extender approach offers promise in effectively and 

efficiently delivering a large number of behavioral health interventions. A conceptual 

framework has been proposed consisting of four steps along a continuum of using digital 

tools for health care to improve provider delivery of and patient receipt of the intervention: 

(1) provider interventions alone; (2) provider interventions with digital adjuncts; (3) digital 

tools with human guidance, not necessarily from professional providers; and (4) totally 

automated digital tools with no human guidance.47 The current study illustrates the second 

of these steps. Adding Steps 3 and 4, that is, evidence-based smoking cessation digital tools,
48 to the list of potential smoking cessation services suggested to smokers could provide a 

seamless extension of computer-facilitated services to patients. Future scale-up studies 

should address technical and implementation obstacles to reach larger populations more 

quickly and improve clinical care.
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Figure 1. CF5A’s RCT CONSORT diagram
CF5A’s, Computer-facilitated 5A’s; GMC, General Medicine Clinic; MZ, Mount Zion; PHP, 

Positive Health Program
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Table 1

Provider and Patient Demographics

Demographic variables Intervention (%)
n=110

Usual care (%)
n=111

Total (%)
N=221

Provider

 Female 65 (59.1) 66 (59.5) 131 (59.3)

 Male 45 (40.9) 45 (40.5) 90 (40.7)

 Faculty 35 (31.8) 40 (36) 75 (33.9)

 Resident/Fellow 69 (62.7) 65 (58.6) 134 (60.6)

 Other (NP) 9 (8.2) 6 (5.4) 15 (6.8)

 Mean % clinical effort 11.5 13.5 12.5

Patient n=412 n=549 N=961a

 Age, years (Mean) 51 50 50.4

 Female 139 (33.9) 195 (35.7) 334 (34.9)

 Race/Ethnicityb

  White 118 (28.1) 202 (37.2) 320 (33.5)

  African American 160 (38.9) 216 (39.7) 376 (39.4)

  Hispanic/Latino 89 (21.6) 81(14.9) 170 (17.8)

  Asian/PI 24 (5.8) 17 (3.1) 41 (4.3)

  Native American 4 (1.0) 9 (1.6) 13 (1.4)

  Other 16 (3.9) 18 (3.3) 34 (3.6)

 Education

  High school or less 195 (48.3) 274 (51.2) 469 (49.9)

  Some college 136 (33.7) 176 (32.9) 312 (33.2)

  College degree 73 (18.1) 85 (15.9) 158 (16.8)

 Health insurance type

  HMO/PPO 30 (7.4) 27 (5.0) 57 (6.0)

  Medicaid 234 (58.1) 330 (60.1) 564 (59.6)

  Medicare 80 (19.8) 118 (21.7) 198 (20.9)

  Uninsured 4 (1.0) 3 (0.6) 7 (0.7)

  Other 55 (13.6) 65 (12.0) 120 (12.7)

 Smoking status, Mean (SD)

  Current cigarettes daily 10.7 (8.4) 10.2 (9.6) 10.4

  Number of years smoked in lifetime 27.7 (14.4) 28 (14.2) 27.9

 Time to first cigarette (%)c

  <30 minutes 165 (55.9) 251 (59.6) 416 (58.1)

 Readiness to quit (%)

  Pre-contemplation 46 (15.6) 70 (16.6) 116 (12.1)

  Contemplation 131 (44.4) 184 (43.7) 315 (44.0)

  Preparation 88 (29.8) 110 (26.1) 198 (27.6)

  Action 12 (4.1) 24 (5.7) 36 (5.0)

  Don’t know/Refused 18 (6.1) 33 (7.8) 51 (7.1)
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a
Sample size varied slightly per item due to missing data.

b
No significant differences between intervention and usual care after adjusting for provider clusters. Wald Chi square test: F(5, 205)=1.98, 

p=0.0829.

c
Assessed after the primary care visit for the usual care group.

PPO, Preferred provider organization
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Table 2

GEE Analysis of Patient-Reported Outcomes Describing Provider-Delivery of 5A’s

Intervention vs usual carea Intervention % Usual care % AOR (95% CI) p-value

ASK-Prov 59.7 55.0 1.21 (0.93, 1.57) 0.156

ADVISE-Prov 57.0 51.1 1.26 (0.96, 1.66) 0.091

ASSESS-Prov 56.8 49.9 1.32 (1.01, 1.72) 0.037

ASSIST-Prov 62.9 53.9 1.45 (1.08, 1.93) 0.012

ARRANGEb-Prov (visit-averaged) 20.0 22.2 0.87 (0.53, 1.44) 0.596

 Visit 1 28.2 18.6 1.72 (1.23, 2.40) 0.002

 Visit 2 20.8 20.9 0.99 (0.50, 1.97) 0.981

 Visit 3 13.2 28.0 0.39 (0.12, 1.31) 0.127

All 5A’sc – Prov (visit-averaged) 12.0 13.6 0.86 (0.47, 1.59) 0.641

 Visit 1 17.9 9.7 2.04 (1.35, 3.07) 0.001

 Visit 2 12.2 13.9 0.86 (0.39, 1.89) 0.701

 Visit 3 7.8 18.6 0.37 (0.09, 1.53) 0.169

Note: Boldface indicates statistical significance (p<0.05). N=961 patients with n=1,340 visits.

a
Odds of self-reported receipt of 5A’s in the intervention group compared to usual care group.

b
Group-by-visit interaction p-value=0.023.

c
Group-by-visit interaction p-value=0.021.

GEE, generalized estimating equation; 5A’s, Ask, Advise, Assess, Assist, and Arrange; Prov, Provider
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Table 3

GEE Analysis of Patient-Reported Outcomes Describing Provider and/or Tablet-Delivery of 5A’sa

Intervention vs usual careb Intervention % Usual care % AOR
(95% CI)

p-value

ASK-P/T 83.7 76.6 1.57 (1.07, 2.31) 0.021

ADVISE-P/T 69.8 57.2 1.73 (1.30, 2.30) 0.0002

ASSESS-P/T 78.9 61.0 2.39 (1.82, 3.14) <0.0001

ASSIST-P/T 83.6 59.8 3.43 (2.43, 4.84) <0.0001

All 5A’s c- P/T (visit-averaged) 13.2 14.4 0.90 (0.47, 1.70) 0.739

 Visit 1 21.7 10.9 2.26 (1.52, 3.36) <0.0001

 Visit 2 12.3 14.1 0.85 (0.36, 2.02) 0.719

 Visit 3 8.2 19.2 0.38 (0.09, 1.59) 0.182

Note: Boldface indicates statistical significance (p<0.05). N=961 patients with n=1,340 visits.

a
ARRANGE outcomes were not included as the tablet was not programmed to perform an ARRANGE step.

b
Odds of self-reported receipt of 5A’s by either the provider and/or tablet in the intervention group compared to provider-delivered 5A’s in the 

usual care group.

c
Group-by-visit interaction p-value=0.011.

GEE, generalized estimating equation; 5A’s, Ask, Advise, Assess, Assist, and Arrange; P/T, Provider and/or tablet
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