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Implementation	Science:
Our	Big	Picture....

1. How	can	we	improve	the	availability	and	
fidelity	of	EBBP’s	in	primary	care?

2. How	can	we	get	primary	care	practices	to	
adopt	technology	tools	to	improve	patient	
care?



5A’s:	Our	Evidence-Based	
Intervention

• Ask about	smoking	at	every	visit.
• Advise smokers	to	quit	or	at	least	cut	down.
• Assess a	patient’s	level	of	readiness	to	quit.
• Assist patients	to	enhance	motivation	to	quit	
and/or	develop	a	plan	for	cessation	including	
counseling,	meds,	NRT,	quitlines,	and	other	tools.	

• Arrange a	follow-up	appointment	to	check	
progress	and	continue	the	conversation.



The	5A’s	Work,	But…

• 75-80%	of	providers	ask	and	advise
• Only	63.4%	assess	and	56.4%	assist.	(Park	ER.,	

JAMA	Intern	Med,	2015)

• The	fifth	‘A’ - arrange a	follow-up	and	
referral		- has	been	followed	by	only	10.4%	of	
providers.	(Park	ER.,	JAMA	Intern	Med,	2015)

• Behavioral	determinants?
• Time,	knowledge,	expertise,	confidence



Implementation	Strategies
Waiting Room 

Tablet 
Clinical Summary 
and Decision Tool



Research	Pipeline:	
Implementation	Science
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How	Does	CF5A’s	Work?
Front	desk	tablet	distribution

Pt	completes	Q’s	in	waiting	room

Assigned	to	intervention	vs	control

Electronic	5A’s	+	tailored	pt	handout

Clinical	summary	and	decision	aid	to	
intervention	provider

Pt	interviewed	after	PC	visit





5A’s	RCT
§ 3	clinics,	stratified	randomization	by	
provider

§ Intervention	=	5A’s	program	on	tablet
§ Tailored	health	handout	for	pt
§ Summary	and	tx	recs	for	provider

§ Control	=	Usual	care
§ Primary	outcome:	5A’s	fidelity	rates	



Patient	Eligibility

§ English	or	Spanish	speaking
§ Smoked	at	least	1	cig	in	past	7	days
§ Smoked	at	least	100	cigs	in	lifetime
§ Must	be	in	office	for	PC	visit
§ Could	participate	up	to	3	times/year



3	Study	Clinics
§ MZ:	18,000	pts	with	40,200	visits/yr;	32%	
medicare,	15%	Medi-Cal;	~12%	smokers
§ 30	faculty	physicians,	63	residents,	3	fellows,	
and	5	NPs

§ GMC:	6,500	pts	with	25,000	visits/yr;	32%	
uninsured,	36%	Medi-Cal;	~25%	smokers
§ 22	faculty,	51	residents,	2	fellows,	and	7	NP’s

§ PHP:	2,600pts	with	12,000	visits/yr;	~40%	smokers
§ 30	faculty,	6	fellows,	and	4	NP’s



RCT	Results:	Consort	Diagram



RCT	Results

■ N=221	providers;	n=961	unique	patients
◆N=549	control;	N=412	intervention

■ N=1,340	PC	encounters
◆N=1,011	completed	post-visit	interview	
(75.4%)



Provider	Demographics
n=221

Control (n=111) Interv (n=110)

Female 66 (59.5) 65 (59.1)

Male 45 (40.5) 45 (40.9)

Faculty 40 (36) 35 (31.8)

Resident/Fellow 65 (58.6) 69 (62.7)

Other (NP) 6 (5.4) 9 (5.4)

% Clinical Effort 13.5% 11.5%



Patient	Demographics
N=961

Control	(%)
N=549

Interv	(%)
N=412

Age		(Mean)	 50 51
Female 195	(35.7) 139	(33.9)
Race/ethnicity
White* 202	(37.2) 118(28.1)
African	American 216	(39.7) 160	(38.9)
Hispanic/Latino** 81(14.9) 89	(21.6)
Asian/PI** 17	(3.1) 24	(5.8)

Education
High	school	or	less 274	(51.2) 195	(48.3)

Smoking	status,	Mean	(SD)
Current	cigarettes	daily,	 10.2	(9.5) 10.7	(8.4)
#	of	yrs	smoked	in	lifetime 28	(14.2) 28	(27.7)

Time	to	first	cigarette	%
≤30	minutes 251	(59.6) 165	(55.9)

Readiness	to	quit
Precont-Contemplation 254	(60.3) 177	(60.0)
Preparation 110	(26.1) 88	(29.8)



GEE	Analysis	of	Primary	
Outcomes	

■ The	data	represent	a	4-level	nested	structure	
(sites,	providers,	patients,	visits)

■ Preliminary	models	determined	that	the	provider-
level	clustering	could	be	ignored

■ Final	GEE	models	had	visits	clustered	with	patients	
and	modeled	site	variability	via	a	fixed	main	effect	

■ Modeled	X	variables:	group,	visit,	group*visit,	site



GEE	Analysis	of	Patient-Reported	Outcomes	
Describing	Provider-Delivery	of	5As

N=961	patients	with	n=1340	visits	

Intervention	vs	Usual	Care
Inter-

vention
%

Usual	
Care
%

A-OR 95%	CI p

ASK-Prov 60.2 53.0 1.21 0.93-1.57 0.156
ADVISE-Prov 58.9 50.8 1.26 0.96-1.66 0.091
ASSESS-Prov 56.4 47.0 1.32 1.01-1.72 0.037
ASSIST-Prov 62.3 50.3 1.45 1.08-1.93 0.012
ARRANGE	†	-Prov (visit-ave) 25.6 19.2 0.87 0.53-1.44 0.596

Visit	1 27.9 17.9 1.72 1.23-2.40 0.002
Visit	2 21.6 20.2 0.99 0.50-1.97 0.981
Visit	3 11.5 27.8 0.39 0.12-1.31 0.127

All	5A’s	‡	- Prov (visit-ave) 16.2 10.5 0.86 0.47-1.59 0.641
Visit	1 17.9 9.1 2.04 1.35-3.07 0.001
Visit	2 13.0 12.6 0.86 0.39-1.89 0.701
Visit	3 6.9 16.9 0.37 0.09-1.53 0.169



GEE	Analysis	of	Pt-Reported	Outcomes	
Describing	Provider	and/or	Tablet-Delivery	

N=961	patients	with	n=1340	visits	

Intervention	vs	Usual	Care

Inter-
vention

%

Usual	
Care
%

A-OR 95%	CI p

ASK-P/T 85.8 79.2 1.57 1.07-2.31 0.021

ADVISE-P/T 69.6 54.9 1.73 1.30-2.30 0.0002

ASSESS-P/T 78.9 58.8 2.39 1.82-3.14 <0.0001

ASSIST-P/T 83.1 56.2 3.43 2.43-4.84 <0.0001

All	5A’s	†- P/T	(visit-ave) 19.0 11.8 0.90 0.47-1.70 0.739

Visit	1 21.4 10.5 2.26 1.52-3.36 <0.0001

Visit	2 13.6 13.4 0.85 0.36-2.02 0.719

Visit	3 7.1 19.0 0.38 0.09-1.59 0.182



Conclusions

■ CF5A’s	was	effective	in	increasing	the	likelihood	of	
patients	receiving	higher	fidelity	5A’s	delivered	by	
either	the	provider	or	tablet.		

■ CF5A’s	was	effective	in	changing	provider	5A’s	
behavior	for	Assess,	Assist,	Arrange	(1st visit),	and	
All	5A’s	(1st visit).	

■ Tablet-based	clinician-extenders	hold	promise	for	
a	range	of	behavioral	counseling	options	in	PC.	
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