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Abstract

Introduction: Physicians play a critical role in tobacco treatment, being a frequent link to 

smokers and a trusted source of information. Unfortunately, barriers exist that limit physicians’ 

implementation of evidence-based interventions. This study examines the implementation and 

predictors of the “5A’s” tobacco treatment clinical guidelines among U.S. physicians.

Methods: A national sample of 1,058 U.S. physicians from 6 specialties (Family Medicine, 

Internal Medicine, Obstetrics and Gynecology, Cardiology, Pulmonology, and Oncology) were 

surveyed in 2018 (51.8% response rate). Survey domains included: demographics, awareness of 

guidelines, tobacco treatment practices (i.e., 5A’s), perceived barriers to treatment, and perceived 

efficacy of various treatments. Multiple logistic regression analyzed predictors of implementing 

guideline activities.

Results: Mean age was 51.3 years, with the majority male (64.4%) and non-Hispanic White 

(63.9%). Nearly all physicians reported asking patients if they smoke (95.6%) and advising to stop 

(94.8%), slightly fewer assessed readiness to quit (86.5%), and only a minority assisted with a quit 

plan (27.4%), or arranged follow-up (18.6%). Only 18% reported using the U.S. Public Health 

Service Guidelines in clinical practice. Time-related factors were the most common barriers 

(53.4%), with patient factors (36.9%) and financial/resource factors (35.1%) cited less frequently. 

Predictors of implementing aspects of the 5A’s included physician awareness and utilization of 

the U.S. Public Health Service guidelines, specialty, and to a smaller degree graduating prior to 
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1990, not reporting time as a barrier, patient barriers, sex, and higher perceived effectiveness of 

pharmacotherapy.

Conclusions: This national survey highlights the need for increased implementation of all 

aspects of the latest guidelines for evidence-based tobacco treatments, including community-based 

resources.
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INTRODUCTION

Despite progress made in reducing tobacco use, cigarette smoking remains the leading cause 

of preventable disease and death in the U.S. In 2019, cigarette use was reported by 14.0% 

of U.S. adults, the most of any tobacco product.1 Long-term tobacco use can result in a 

number of illnesses including lung cancer, heart disease, and chronic obstructive pulmonary 

disease.2,3 In addition to the health burden, tobacco-related illnesses yield billions in 

healthcare expenditures.4 In order to lessen this burden on the healthcare system, effective 

means of cessation are vital.

Physicians have unique access to smokers, establishing provider–patient relationships 

with smoking patients over years. Furthermore, physician advice has been recognized 

as a major determinant in a patient’s decision to quit5,6 and in the U.S., 4 of the 7 

Food and Drug Administration (FDA)-approved pharmacotherapies currently require a 

prescription. In the context of growing sources of health information, research suggests 

that although individuals reported receiving information from TV, Internet, and elsewhere, 

the most widely accessed and trusted source was their physician.7,8 Indeed, research 

points to smokers listing their physicians as the most credible source of tobacco-cessation 

information.8

In 1996, the U.S. Public Health Service (USPHS) released the “Clinical Practice Guideline 

for Treating Tobacco Use and Dependence.” This guideline, which has been updated 

throughout the years, provides key evidence-based recommendations and draws attention 

to the “5A’s” of clinical interventions for smoking cessation: Ask, Advise, Assess, Assist, 

and Arrange. These “5A’s” highlight the need to: (1) Ask every patient if they use tobacco, 

(2) Advise them to quit, (3) Assess willingness to quit, (4) Assist in making a quit attempt, 

and (5) Arrange for follow-up.5,9

Studies have explored the implementation of the 5A’s by physicians in a variety of clinical 

settings. Implementation results in greater satisfaction for the healthcare provider and 

cessation success among patients.6,10 Though physicians historically have a high rate of 

Asking (90%) and Advising (71%) patients,11 relatively fewer report Assessing, Assisting, 

and Arranging.2,12 Notably, implementation of assist and arrange were found to be highly 

correlated with cessation success among patients, highlighting the importance of executing 

all of the 5A’s.13 Barriers previously reported in fully implementing the 5A’s include lack of 

time, providers forgetting to complete follow-up, and lack of training.12,13

Schaer et al. Page 2

Am J Prev Med. Author manuscript; available in PMC 2022 December 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Much of the research focused on the delivery of the 5A’s by physicians have focused 

on primary care providers.2,6 Although internal medicine and family medicine physicians 

provide primary care to adult smokers and can intervene prior to the onset of disease, 

other specialties, such as oncologists, pulmonologists, and cardiologists, often treat smokers 

who already suffer with tobacco-caused disease. Additionally, obstetrician–gynecologists 

may provide care to pregnant smokers, a critical patient group, or deliver primary care to 

women of childbearing age. Thus, understanding the utilization of the 5A’s across multiple 

diverse specialties is critical to assess the impact that tobacco treatment interventions could 

have among the full spectrum of tobacco users. The current study explores the rates and 

predictors of practicing the 5A’s among a national sample of U.S. physicians across a 

variety of specialties.

METHODS

Study Sample

The physician sample was randomly drawn from the American Medical Association’s 

Physician Masterfile and was obtained through the licensed vendor, Medical Marketing 

Service. Total sample size was 3,000 distributed evenly across 6 specialties of interest 

(500 were randomly selected from each specialty): Family Medicine, Internal Medicine, 

Obstetrics and Gynecology, Cardiology, Pulmonology, and Oncology. These specialties 

were chosen as they are the most involved in primary patient care, tobacco cessation, 

and treatment of tobacco-related illnesses. Overall, 1,058 physicians participated, and 496 

physicians were ineligible (e.g., not seeing outpatients). The American Association for 

Public Opinion Research guidelines for mail surveys were used to calculate final response 

rates; eligibility status of the unknown non-responders was estimated via proportional 

allocation using known cases.14 This yielded an overall response rate of 51.8%.15 There 

were no significant differences between respondents and non-respondents within specialties 

with respect to mean age and sex with the exception of oncologists; non-respondent 

oncologists were on average 2 years older than respondents (p<0.05). Overall (i.e., all 6 

specialties), non-respondents were significantly more likely to be male (p<0.05) and older 

(1.2 years) (p<0.05) than respondents; however, the effect of male sex was non-significant 

when controlling for medical specialty.

Survey fielding occurred from February to July 2018. Several survey method experiments 

were embedded in the study. First, a split sample experiment with a subset of cases 

(n=1,000) to explore the feasibility of web-based survey data collection was conducted. 

Details on this experiment are found elsewhere.16 In brief, the web-push data collection 

mode obtained the same response rate as the traditional paper-and-pencil mail survey. As 

such, the remainder of the sample employed web-push data collection. Second, experiments 

that varied the survey incentive amount ($25 vs $50) were performed, and there were 

minimal non-significant differences in response rate by incentive amount (51.0% vs 52.4%).

An initial mailing contained a personalized introductory cover letter, an upfront incentive, 

and either the paper survey or instructions how to complete the web survey (i.e., the survey 

URL was provided with an anonymous login code). One week after the first mailing, a 

second mailing contact via postcard was sent to non-respondents. The third mailing to 
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non-responders mirrored the first contact, minus the gift card. The fourth mailing to all 

non-responders included a paper survey as well as a cover letter with instructions on how to 

complete the web survey, giving all non-responders on the fourth contact a choice of data 

collection mode (i.e., paper survey or web survey).

Measures

The survey instrument addressed several domains focused on tobacco use and patient 

provider communication. Survey questions were adapted from previous surveys conducted 

by the authors on physicians’ tobacco treatment practices,17,18 which have been adapted 

by others for use with healthcare providers.19 Specific to this paper, the outcome variable 

was delivery of the USPHS guidelines (i.e., the 5A’s) and the predictor variables included 

demographics, awareness of the USPHS guidelines, perceived barriers to tobacco treatment, 

and perceived effectiveness of pharmacotherapy. Outcome and predictor variables are 

described in greater detail below.

Physicians were asked to indicate on a 5-point scale (never=1, rarely=2, some of the time=3, 

most of the time=4, or always=5) how often they engage in each of the 5A’s (Ask, Advise, 

Assess, Assist, and Arrange) in their outpatient practice. The authors operationally defined 

engaging in the 5A’s as responding always for Ask and Advise given the high rates of 

physician practice, and as always or most of the time for Assess, Assist, and Arrange, 

which physicians have historically engaged in less frequently.20–22 With the exception of 

Assist, each activity was assessed with 1 item. For Assist, physicians responded to 3 separate 

behaviors, each of which are considered Assisting: encouraging smokers to set a quit date, 

discussing medication options, and referring to treatment (e.g., quitline). Operationally, 

“Assisting” was defined as affirmatively responding always or most of the time to all 3 of 

these practices.

Barriers to providing smoking-cessation treatment were assessed using a 4-point scale 

(strongly agree to strongly disagree), which was collapsed into strongly agree versus 

all other responses. Barriers included competing priorities in the visit, lack of time, 

patient’s disinterest in pharmacotherapy, patient’s resistance to cessation messages, lack 

of community resources, cost of cessation treatment to patient, and limited provider 

reimbursement. Physicians were also asked to indicate how effective they thought each of 7 

FDA-approved medications were in helping smokers quit cigarettes by rating them each on a 

4-point scale (not at all effective to very effective).

Statistical Analyses

Analyses were conducted using Stata, version 16x. Univariate descriptive statistics were 

used to describe the sample in detail as well as the outcome and predictor variables. 

Given the large number of predictors, data reduction techniques were used prior to 

modeling predictors of the 5A’s. First, factor analyses were conducted (principal component 

analysis) of the 7 physician-perceived barriers to effective smoking cessation, which 

resulted in 3 categories of barriers—“Time Factors,” “Patient Factors,” and “Financial/

Resource Factors”—which were used in the logistic regression. The 7 barriers are grouped 

under their respective category. Second, a scale reliability analysis was conducted for 
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perceived effectiveness of the 7 pharmacotherapies, which yielded a Chronbach’s α of 

0.84, suggesting high internal consistency. As such, the perceived effectiveness of 7 tobacco

cessation pharmacotherapies were averaged and treated as a continuous scale for logistic 

regression.

This study estimated AORs for 5 separate models, with each of the 5A’s as the outcome 

variables. Predictor variables in this analysis included sex, year of graduation, medical 

specialty/subspecialty, awareness of the guidelines, perceived barriers to effective smoking 

cessation, and perceived effectiveness of cessation pharmacotherapy. Additional independent 

variables used for adjustment purposes included physician race/ethnicity.

RESULTS

Table 1 summarizes the demographic and professional characteristics of the 1,058 

respondents. The mean age was 51.3 years and the majority reported being male (64.4%) 

and identified their race as non-Hispanic White (63.9%). The mean medical school 

graduation year was 1993 and 75% of respondents graduated from a U.S. medical school.

Figure 1 illustrates delivery of each of the 5A’s by specialty. Overall, as expected, Ask 

and Advise were universally implemented (≥90%) by most specialties and there was a 

general decrease in percentage of physicians utilizing each activity as they moved from 

Ask through Arrange. In terms of specialty, pulmonologists had among the highest rates 

for each activity, whereas obstetrician–gynecologists and oncologists had among the lowest, 

especially for Assess (78.7% and 73.6%, respectively) and Assist (17.7% and 18.6%). Very 

few obstetrician–gynecologists (3%) Arranged follow-up. Few significant differences in the 

reported delivery of the 5A’s were noted by demographic characteristics. Female physicians 

were more likely (90.5%) than male physicians (84.4%) to report Assessing (p=0.006) and 

male physicans (21.8%) were more likely to report Arranging for follow-up compared with 

female physicans (11.7%) (p<0.0001). Additionally, those who graduated medical school 

before 1990 were more likely to report Arranging for follow-up (23%) than those who 

graduated in the 1990s (16.0%) or in the 2000s (14.7%) (p=0.009).

Tobacco treatment–related knowledge and beliefs are summarized in Table 2. Of note, only 

a minority of respondents (18%) reported using the USPHS Guidelines in clinical practice 

and 30% reported they have never heard about the guidelines. With respect to barriers to 

delivering cessation, the most common barriers noted were time-related factors, with 53.4% 

reporting that they strongly agreed that competing priority or lack of time during patient 

visits were barriers. Physicians also indicated that patient factors were a barrier with 36.9% 

strongly agreeing that patient’s disinterest in pharmacotherapy or resistance to cessation 

messages were barriers to effective smoking cessation in practice. Financial or resource 

issues were cited less frequently as barriers, with lack of community resources (19.1%) 

being the most common financial or resource barrier. Physician opinion diverged on the 

perceived efficacy of the various forms of FDA-approved pharmacotherapies. Varenicline 

and bupropion were viewed as most effective by a strong majority (89.9% and 75.3%, 

respectively) whereas among nicotine-replacement therapies (NRTs), just the nicotine patch 
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was perceived as effective by a majority of respondents (68.2%). Nicotine gum, lozenge, 

inhaler, and nasal spray were all seen as less effective.

Predictors of each of the 5A’s are found in Table 3. Physician awareness and implementation 

of the USPHS guidelines was a robust and significant predictor of adherence to all 5 

steps of the 5A’s. Additionally, specialty was significantly associated with the delivery of 

each of the 5A’s. Pulmonologists were significantly more likely to perform each of the 

5A’s than other specialists except Arrange. Arranging for follow up, which was performed 

infrequently, was significantly more likely from internists and oncologists, and least likely 

from obstetrician–gynecologists. In addition, physicians who graduated earlier, prior to 

1990, were significantly more likely to Ask or Advise. Male physicians were less likely to 

Assess readiness to quit. Physicians who identified time as a barrier were significantly less 

likely to engage in all of the 5A’s. Interestingly, physicians who identified patient factors as 

a barrier were significantly more likely to report they Ask about smoking status and Assist. 

Lastly, higher perceived effectiveness of pharmacotherapy was associated with higher rates 

of Arranging for follow-up.

DISCUSSION

After a review of the literature, this study appears to be the first national survey of multiple 

physician specialties focused on physician engagement in each of the 5A’s and predictors 

of such practices. Although these findings are consistent with other surveys indicating 

that physicians generally Ask and Advise patients, this study adds: (1) differentiation of 

tobacco guidelines implementation by medical specialty; (2) predictors of implementation 

including awareness of guidelines, certain perceived barriers, and physician characteristics; 

and (3) the perceived effectiveness of pharmacotherapy as a predictor. The overwhelming 

majority of physicians reported routinely Asking their patients about smoking, Advising 

to stop, and Assessing their willingness to quit. Despite this encouraging finding, far 

fewer report that they Assist their patients with a treatment plan and Arrange follow-up 

visits to address cessation. These results are similar to previous studies where Asking 

and Advising were frequent, whereas Assisting and Arranging were quite rare.20,21 The 

strongest predictors of performing the 5A’s included: awareness of USPHS guidelines, not 

endorsing time factors as a barrier, and physician characteristics (i.e., medical specialty). 

Interesting findings were additionally noted with respect to patient barriers and perceived 

effectiveness of pharmacotherapy. Each of these merits’ further discussion.

Very few physicians (18%) reported implementing the USPHS clinical guidelines into 

their practice. This gap in guideline utilization contributes to fewer physicians Assisting 

their patients with cessation plans and following up. There is a critical need to increase 

awareness, and especially utilization, of these guidelines. This could be accomplished 

through efforts of professional organizations (e.g., American College of Physicians, 

American Association of Family Practice.), as well as brief physician training activities and 

academic detailing interventions, which have been shown to increase the use of guidelines

based strategies, such as counseling, and may improve cessation rates.23,24
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Consistent with previous research, time factors (e.g., lack of time or competing priorities), 

were the most commonly reported barriers to treatment delivery.25 To address these, the 

Centers for Disease Control and Prevention’s Ask–Advise–Refer model26 or Ask–Advise–

Connect27 would reduce the burden on providers to deliver treatment themselves through 

referral to evidence-based community resources (e.g., quitlines or in-person specialty 

tobacco treatment programs). Often, physicians are not fully aware of public cessation 

resources,25 and interventions designed to connect physicians to state-level quitlines have 

been shown to be feasible and potentially cost effective.28 Interestingly, patient factors 

(disinterest or resistance) were associated with higher rates of Asking or Assisting. It 

is possible that physicians faced with resistant patients could feel compelled to make a 

renewed effort to inquire about tobacco use and provide assistance.

Physician characteristics (e.g., specialty and graduation year) were predictors of tobacco 

treatment implementation. Compared with family physicians, pulmonologists reported 

higher rates of implementation of each of the 5A’s except Arrange, whereas cardiologists 

and internists had higher rates of some of these activities. Oncologists also had higher rates 

of Arrange. These findings are consistent with previous studies, showing some specialties 

having higher rates of tobacco treatment resource awareness,29 and studies done among 

primary care physicians showed that internists were most active in smoking-cessation 

counseling whereas obstetrician–gynecologists were least active.20 Perhaps specialties 

that treat more tobacco-related disease (pulmonologists, cardiologists, oncologists, and 

internists) place tobacco treatment at the forefront of their practice. Physicians graduating 

before 1990 had higher rates of implementation some of guideline practices. Perhaps 

younger physicians are entering medicine at a time when smoking rates are at their lowest 

levels. Those who practiced during times when smoking rates were much higher may view 

tobacco use as a more pressing public health crisis.

Finally, higher perceived effectiveness of pharmacotherapy correlated with higher arranging 

follow-up. Regarding specific pharmacotherapies, prescription NRTs (e.g., nicotine oral 

inhaler and nasal spray) were perceived to be the least effective despite no supporting 

evidence. Although varenicline has been shown in numerous studies to be the most effective 

single tobacco treatment medication,30 the difference in effectiveness is relatively small 

among NRTs. These inconsistencies in perception are unfounded in the literature and may 

reflect an absence of familiarity with inhaled or nasal forms of NRT.5 Previous studies have 

indicated that non-nicotine prescription medications, such as bupropion, were perceived as 

most effective, whereas nicotine nasal spray was considered least effective.18 It is vital that 

physicians have accurate information that all of the 7 FDA-approved pharmacotherapies are 

safe and effective, regardless of their market share or lack of advertising.

Limitations

This study has a few limitations. First, data are self-reported and may be subject to self

report bias. Second, delivery of the 5A’s was assessed from the perspective of the physician, 

which again is subject to bias, especially as physicians understand what the expected 

counseling behaviors should be. Other approaches to assess physician cessation practices 

include direct observation,31 patient self-report,32 and chart review,33 which may yield 
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different estimates. Third, data reduction techniques were used for the logistic regression. 

Though data reduction increases interpretability, there is the possibility of the loss of 

granular detail. In addition, the questions about engagement in the 5A’s did not provide 

a ref period (e.g., in the past year). Fouth, although respondents differed minimally from 

non-respondents with respect to sex and age, non-respondents may differ from participating 

physicians in other ways. As sampling probabilities varied by specialty, the overall sample 

was not nationally representative, but was randomly drawn and analyses were adjusted by 

specialty. Given that topic salience is one of the strongest predictors of survey response, the 

findings in this study may represent an upper bound for the delivery of the 5A’s.

CONCLUSIONS

Physician knowledge, beliefs, and practices about tobacco treatment seem to deviate 

substantially from best practices, and vary by specialty. The results of this national 

survey highlight the need for increased implementation of the latest guidelines for 

tobacco cessation and evidence-based treatments, including community-based resources. 

With greater understanding and enhanced training, physicians will be more prepared to 

comprehensively and effectively address tobacco use.
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Figure 1. 
Delivery of the 5 A’s among U.S. physicians by specialty.
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Table 1.

Characteristics of Physician Responders

Characteristic Full sample n (%) n=1,058

Age, mean, years (SD) 51.3 (+/− 10.6)

Sex

 Male 681 (64.4)

 Female 360 (34.0)

 No response/Other 17 (1.6)

Race

 White, non-Hispanic 676 (63.9)

 Asian/Pacific Islander 138 (13)

 South Asian 79 (7.5)

 Black, non-Hispanic 48 (4.5)

 Hispanic 42 (4.0)

 Other/No response 75 (7.1)

Specialty

 Family medicine 208 (19.7)

 Internal medicine 169 (16)

 Obstetrics/Gynecology 203 (19.2)

 Pulmonary 175 (16.5)

 Cardiology 147 (13.9)

 Oncology 140 (13.23)

 No response 16 (1.5)

Medical school

 U.S. graduate 790 (74.7)

Graduation year

 Before 1990 388 (36.7)

 During 1990s 293 (27.7)

 During 2000s 325 (30.7)

 No response 52 (4.9)

Practice type

 Group-single specialty 306 (28.9)

 Hospital or health organization 299 (28.3)

 Multispecialty 132 (12.5)

 Solo practice 125 (11.8)

 Academic medical center 122 (11.5)

 Other 62 (5.9)

 No response 12 (1.1)
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Table 2.

Tobacco Treatment Related Beliefs Among U.S. Physicians (N=1,054)

Beliefs/Awareness Full sample, % n=1,058

Awareness of USPHS guidelines

 Never heard about 30.0

 Heard/Read about but not used 50.0

 Have used in practice 18.0

Barriers to cessation delivery
a,c

 Time factors 53.4

  Competing priorities in the visit 46.6

  Lack of time during patient visit 30.3

 Patient factors 36.9

  Patient’s disinterest in pharmacotherapy 17.8

  Patient’s resistance to cessation messages 31.6

 Financial/Resource factors 35.1

  Lack of community resources for referral 19.1

  Cost of cessation treatment to patient (e.g., medication, counseling) 17.6

  No or limited provider reimbursement 14.0

Perceived effectiveness of pharmacotherapy
b,c

 Varenicline (Chantix) 89.9

 Bupropion (Zyban) 75.3

 Nicotine patch 68.2

 Nicotine gum 49.8

 Nicotine lozenge 41.4

 Nicotine oral inhaler 37.4

 Nicotine nasal spray 33.4

a
Strongly agree.

b
Somewhat, or very effective.

c
Individual barriers/pharmacotherapies were not mutually exclusive and will not sum to 100%.

USPHS, U.S. Public Health Service.
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Table 3.

Factors Associated With Delivering the 5 A’s

Ask about 

smoking status
a

Advise to quit 

smoking
a

Assess readiness to 

quit
b

Assist with quit 

attempt
b

Arrange for 

follow-up
b

Physician factor AOR 95% CI) AOR (95% CI) AOR (95% CI) AOR (95% C)] AOR (95% CI)

Male 0.84 (0.60, 1.17) 0.77 (0.55, 1.06) 0.33 (0.21, 0.54) 0.85 (0.60, 1.22) 1.53 (0.99, 2.38)

White (vs non-White) 0.84 (0.61, 1.16) 0.78 (0.57, 1.06) 0.85 (0.55, 1.30) 0.92 (0.66, 1.28) 0.72 (0.49, 1.04)

When graduated

 After 1999 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref)

 1990s 1.13 (0.78, 1.62) 1.31 (0.92, 1.86) 0.89 (0.54, 1.45) 1.08 (0.72, 1.62) 1.09 (0.67, 1.76)

 Before 1990 1.51 (1.03, 2.20) 2.28 (1.58, 3.30) 1.19 (0.72, 1.98) 1.08 (0.73, 1.60) 1.40 (0.90, 2.20)

Specialty

 Family medicine 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref)

 Cardiology 1.83 (1.08, 3.12) 3.25 (1.85, 5.70) 1.56 (0.78, 3.14) 0.97 (0.54, 1.73) 1.20 (0.62, 2.30)

 Internal medicine 1.27 (0.79, 2.04) 1.38 (0.87, 2.20) 2.14 (1.02, 4.51) 1.49 (0.90, 2.45) 2.33 (1.32, 4.10)

 Ob/Gyn 1.37 (0.88, 2.15) 1.33 (0.86, 2.05) 0.64 (0.36, 1.14) 0.75 (0.44, 1.28) 0.22 (0.09, 0.57)

 Oncology 1.01 (0.63, 1.64) 1.24 (0.77, 2.00) 0.59 (0.32, 1.06) 0.80 (0.44, 1.45) 1.92 (1.02, 3.60)

 Pulmonary 3.46 (1.97, 6.09) 3.18 (1.90, 5.33) 6.70 (2.25, 19.93) 2.03 (1.26, 3.29) 1.56 (0.90, 2.73)

Awareness of USPHS 
guidelines

 Never heard about 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref)

 Heard/Read about but 
not used

1.40 (1.02, 1.93) 1.89 (1.38, 2.60) 1.86 (1.24, 2.80) 1.96 (1.32, 2.91) 1.73 (1.08, 2.76)

 Have used in practice 2.73 (1.64, 4.54) 2.52 (1.59, 4.02) 3.62 (1.63, 8.05) 4.98 (3.13, 7.94) 3.89 (2.28, 6.65)

Patient barriers
c 1.72 (1.25, 2.37) 1.12 (0.82, 1.51) 1.17 (0.77, 1.78) 1.50 (1.08, 2.08) 1.05 (0.72, 1.54)

Cost/Resource barriers
c 1.12 (0.82, 1.55) 1.31 (0.96, 1.79) 1.55 (0.99, 2.41) 1.18 (0.85, 1.64) 1.15 (0.79, 1.68)

Time barriers
c 0.71 (0.52, 0.97) 0.60 (0.44, 0.82) 0.45 (0.30, 0.70) 0.47 (0.34, 0.65) 0.37 (0.25, 0.54)

Perceived effectiveness 
of medication

1.26 (0.89, 1.78) 0.72 (0.51, 1.02) 0.83 (0.52, 1.33) 1.44 (0.99, 2.07) 1.80 (1.18, 2.76)

a
Always.

b
Most of the time or always.

c
Physician-perceived barriers aggregated into 3 factors: “Time”, “Patient”, and “Financial/resource”. Physician was considered to agree with these 

factors as barriers if they strongly agreed in any question belonging to that category.

USPHS, U.S. Public Health Service.
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