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Talk	Outline
• Describe	need	for	implementation	science

• Define	implementation	science	and	describe	key	
features

• Case	Study:	Designing	a	strategy	to	facilitate	uptake	of	
TB	evaluation	guidelines





We often known what to do…..

.….but not how to get it done

 

 
 
 
Several technical interventions highlighted in Figure 1 can be delivered at the community level 
through effective, low-cost community-based approaches by strengthening the capacity of health 
and local systems to engage with communities to build strong systems outside of health 
facilities.iii To increase effective coverage of high impact health and nutrition interventions, 
communities must be actively engaged with health systems in ensuring equitable access to high-
quality, essential services; promoting healthy norms and behaviors; and, providing appropriate 
and timely oversight and support. Successful community engagement in these efforts can also be 
a stimulus for broader community empowerment for development and for harnessing community 
resources to strengthen the system.  
 
A growing body of evidence and successful country experience demonstrate that increasing 
investment in partnerships with communities can accelerate progress by improving health 
outcomes with equity and at low cost; strengthening the performance and reach of systems; and, 
building the capacity of communities to contribute to improved governance and 
accountability. iv, v, vi vii,viii,ix,x xi,xii,xiii,xiv, xv There is an increasing recognition that advancing 
community health approaches will require stronger political commitment, adequate resources, 
and coordination for action and learning between government and non-state actors to scale up 
and sustain community health approaches as a part of national and local policies, plans, and 
systems.xvi,xvii  It is imperative to support countries in generating local evidence and lessons to 

Median national coverage (%) of reproductive, maternal, newborn and child health  
(RMNCH) interventions in Countdown countries,  

most recent survey, 2008 and later 
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The “implementation problem”

“Many evidence-based innovations fail to produce 
results when transferred to communities in the 
global south, largely because their implementation 
is untested, unsuitable or incomplete”

Madon T, et al. Science 2007.



Spend so much… Get	so	little…

World Health Rankings
-infant mortality 39th
-female mortality 43rd

-male mortality 42nd

-life expectancy 36th

Murray C et al. NEJM 2010



Traditional approach to implementation

ISLAGIATT	
Principle

It	Seemed	
Like	A	Good	
Idea	At	The	

Time

Martin Eccles

KEY	PROBLEM	– Does	not	identify	or	address	factors	critical	for	successful	implementation



What are the consequences?
• New research takes too long to get adopted

• Many interventions are not aligned with needs/priorities of 
patients and communities

• Providers lack tools to implement relevant and effective 
interventions

• Variation in effectiveness and/or practice in different 
settings not understood or planned for



Translational Pathways

Dougherty	D	et	al.	JAMA	2008



Implementation Science
• Study	of	methods	or	strategies	to	promote the	systematic	uptake	of	proven	
interventions	into	routine	clinical	practice.	In	this	context,	it	includes	the	study	of	
influences on	the	behavior of	patients,	providers,	and	organizations	in	either	
healthcare	or	population	settings.

-- Implementation	Science	Journal

• Study	of	methods	to	promote the	integration	of	research	findings	and	evidence	into	
healthcare	policy	and	practice.	It	seeks	to	understand	the	behavior of	healthcare	
professionals	and	other	stakeholders	as	a	key	variable	in	the	sustainable	uptake,	
adoption,	and	implementation	of	evidence-based	interventions

-- NIH	Fogarty	International	Center

• Study	of	processes	used	in	the	implementation	of	initiatives	and	contextual	factors
that	affect	these	initiatives.	The	basic	intent	is	to	understand	not	only	what	is	and	is	
not	working,	but	how	and	why implementation	is	going	right	or	wrong,	and	testing	
approaches to	improve	it.

--WHO



Common themes across definitions

• More than just the validation of evidence-based 
practices in “real-world” settings

• Active facilitation required to improve the speed, 
quantity and quality of uptake of evidence in routine 
practice settings

• Implementation requires changing behavior

• Engagement with stakeholders essential at all stages



A focus on mechanisms of change
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Use of theory/frameworks
1. Identify	the	determinants	of	

behavioral/environmental	risk	factors

1. Create	a	causal	model	of	the	problem	to	specify	
determinants	that	are	being	targeted	for	change

1. Select	intervention	methods	to	match	targets	(i.e.,	
design	implementation	strategy)

1. Inform	evaluation	of	implementation	strategy	(i.e.,	
did	it	work	and	why	or	why	not)



Planned Health Promotion

Michie et al 2005; 2012



Cutting-edge research

ImSci	DISCIPLINES
Behavioral	Sciences

Economics
Education
Engineering

Social	Sciences
And	more!

POPULATION	SCIENCES
Epidemiology
Biostatistics
Health	Policy

CLINICAL	SCIENCES
Dentistry
Medicine
Nursing
Pharmacy
Nutrition

Implementation 
Science



Implementation	Science:	Summary
• Urgent need for research to address the evidence-

practice gap

• Implementation science uses theory-based approaches 
to develop and evaluate strategies to promote 
translation of effective health innovations into practice 
and policy

• Implementation science involves multi-disciplinary, team 
science
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CASE	STUDY:
TB	Diagnostic	Cascade	of	Care	at	Microscopy	

Centers	linked	to	Xpert testing	hubs



Standards	of	TB	Diagnostic	Cascade	of	Care		

• Standard	1:	All	persons	who	require	TB	evaluation		(≧
2weeks)	should	be	referred	for	sputum	testing

• Standard	2:	All	persons	referred	for	sputum	testing	should	
complete	testing	(one	valid	Xpert,	or	if	No/Unknown	HIV,	
one	positive	or	two	negative	smears)

• Standard	3:	Smear-positive	or	Xpert positive	patients	
should	be	prescribed	anti-TB	therapy	within	14	days	



TB	Diagnostic	Cascade	of	Care	at	Microscopy	
Centers	linked	to	Xpert hubs	Study	

• Study	Objectives
1. To	assess	the	quality	of	TB	evaluation

2. To	identify	modifiable	barriers	to	TB	evaluation

3. To	develop	and	test	a	theory-driven	intervention	to	
improve	TB	evaluation



Methods		
• Study	design

• A prospective	cohort	study	of	all	adults	with	presumed	TB	at	18	
health	centers	was	conducted	to	assess	the	quality	of	TB	
evaluation

• A	mixed	methods	study	was	conducted	to	identify	modifiable	
barriers	to	TB	evaluation

• Study	setting	
• 18	health	centers	(spokes)	linked	to	14	xpert testing	sites	(hubs)	

• Partners
• National	Tuberculosis	Program,	Uganda	Ministry	of	Health
• Makerere University
• UCSF		



Quality	Indicators	of	TB	Diagnostic	Cascade	of	Care

• Indicator	1:	Proportion	of	persons	requiring	TB	evaluation	
(≧ 2weeks)	initiating	testing

• Indicator	2:	Proportion of	persons	initiating	testing	that	
complete	testing	(one	valid	Xpert,	or	if	No/	Unknown	HIV,	
one	positive	or	two	negative	smears)

• Indicator	3:	Proportion	of treated	among	bacteriologically	
confirmed	TB	within	14	days



Referred for TB testing
N=819

Known HIV
N=241 (36%)

No or Unknown HIV
N=421 (64%)

INDICATOR 1
Initiated TB testing

N=662 (81%)

Referred for Smear
N=162 (67%) 

Referred for Smear
N=375 (89%)

INDICATOR 2*
Completed TB Testing

N=395 (60%)

Smear-positive
N=83

INDICATOR 3
Treated within 14 days

N=77 (76%)

N=75   (95%) N=46   (100%) N=274   (73%) 

N=69   (83%) 

* Completed TB testing = One valid Xpert, or if No/Unknown HIV, one positive or two negative smears

Referred for Xpert
N=79 (33%)

Referred for Xpert
N=46 (11%)

Xpert-positive
N=18

N=8   (44%) 

Steps	in	the	Diagnostic	Cascade	of	
Care	for	Patients	undergoing	TB	
evaluation	at	18	Microscopy	Centers	
(spoke)	linked	to	Xpert Testing	(hubs)	
in	Uganda			



Objective	1:	“Define	quality	gap”

Abstract	Accepted	for	Presentation	at	Union	Conference,	Mexico	2017

819 with cough	>2	weeks	 Mean Range

Indicator	1:	Proportion	initiating	TB	testing 81% 33	– 100%

Indicator	2: Proportion	completing	TB	
testing (if	referred) 60% 14	– 80%

Indicator	3: Proportion treated	within	14	
days	among	bacteriologically	confirmed	TB
(if	smear-positive/Xpert positive)

76% 0	– 100%



Objective	2:	“Understand	quality	gap”
• Conceptual	Model:	Theory	of	Planned	Behavior

ISTC,	International	Standards	for	TB	Care

• Knowledge/skills
• Attitudes
• Social	Norms
• Self-efficacy

Intention	to	
Follow	ISTC

ISTC	
Adherence

Case	Detection	
and	Treatment

Health	System	Factors
• Physical	Resources
• Material	Resources

• Data	collection
– Key	informant	interviews
– Field	Observation

• Analysis
– Transcribe	interviews	and	field	notes
– Apply	standard	coding	scheme	to	identify	recurring	themes



Health	system	barriers	to	TB	evaluation

NTP-level
• Inconsistent	oversight
• Stock-outs	of	reagents	
and	drugs

Clinic-level
• Poor	infection	control
• Limited	private	space
• Variable	leadership



Key	clinic	barriers	to		TB	evaluation

PRECEDE framework Recurring themes

Predisposing	factors
(Knowledge,	attitudes,	
beliefs,	intention)

• Time	and	resource	constraints	à low	self-efficacy
• Low	motivation	of	staff
• Low	sensitivity	of	sputum	smear	microscopy
• Poor	patient	perception	of	care	at	government	health	centers	

Enabling	Factors
(Factors	that	if	
addressed	make	it	
easier	to	initiate	the	
desired	behavior)

• Failure	of	patients	to	return	after	initial	visit	(due	to	time	and	
costs)

• Inability	to	track	and	follow-up	patients	à low-self-efficacy
“When	they	have	a	cough	for	more	than	2	weeks	they	are	sent	to	the	
lab.	But	the	problem	is	they	get	the	first	sample	and	sometimes,	
actually	most	times	they	don’t	bring	the	second	sample.” ”

Reinforcing	Factors
(Factors	that	if	
addressed	make	it	
easier	to	continue	the	
desired	behavior)

• Lack	of	communication	and	coordination	among	staff
• Insufficient	oversight	from	NTP
“…Actually	at	times	we	have	met	but	we	don’t	meet	[regularly],	only	
when	we	realize	there	is	a	problem	that’s	when	we	communicate	
and	say	why	is	this	happening,	then	we	try	to	rectify.”



Objective	3:	“Improve	quality	gap”:	
Theory-informed	intervention

• Evidence	review
• Stakeholder	consultation
• Feasibility

1. Prioritize	barriers
2. Select	BCTs
3. Specify	how	BCTs	delivered

Standards	for	TB	Dx Cascade	of	Care

Provider	factors
•Attitudes
•Social	Norms
•Self-efficacy

Patient	factors
Health	system	
factors

PREDISPOSING	FACTORS
Same-day	LED	FM

Adherence	
to	TB	dx	
cascade	of	

care

Case	Detection	
and	Treatment

Intention	to	
Follow	

guidelines

ENABLING	FACTORS
Daily	sputum	transport

SMS-based	results	reporting

REINFORCING	FACTORS
Performance	feedback

Figure	1.	Theory-informed	barrier	assessment	and	intervention	design.	



Intervention	details:	Same-day	LED	FM
• Goals

• One	sample,	two	smears
• Provide	TB	diagnosis	and	treatment	at	initial	visit
• Barriers	targeted:	High	laboratory	workload,	failure	of	patients	
to	return	after	initial	visit

• 5-day	training	at	each	health	center
• FM	staining
• Use	of	LED	fluorescence	microscope	(PrimoStar iLED)
• Identification	of	AFB:	practice	and	proficiency	testing
• Re-organization	of	work	flow	



Intervention	details:	Daily	sputum	transport	to	
Xpert testing	site
• Goals

• Daily	transportation	of	sputum	samples	to	xpert referral	hub	using	
motorcycle	(Boda boda)	

• Link	Smear	negative	patients	to	Xpert testing	sites	
• Barriers	targeted:	Time	and	lack	of	resources,	low	staff	motivation		

• Describe	intervention
• Identification	of	motorcycle	(boda boda)	rider
• Linking	motorcycle	rider	with	lab	staff
• Procedure	and	time	of	picking	sputum	sample	(peripheral	Health	
Center	(HC)	and	delivery	to	xpert HC



• Goals
• Reduce	delay	of	reporting	results	and	initiation	of	treatment	
• Barriers:	Inability	to	track	&	follow-up	patients,	Failure	of	
patients	to	return	after	initial	visit		

• Describe	intervention
• Training	on	Installation	and	use	of	the	GxAlert software
• SMS	reporting	of	results	to	patient	&	Health	facility	

Intervention	details:	SMS-based	communication	
of	Xpert results



Intervention	details:	Performance	feedback

• Goals
• Facilitate	continuous	quality	improvement
• Barriers	targeted:	Lack	of	communication/coordination,	
inconsistent	oversight,	stock-outs

• Report	card	provided	to	each	site	monthly
• PLAN:	Identify	plans	to	improve	performance
• DO:	Implement	plans
• STUDY:	Review	updated	report	card	at	staff	meeting	(facilitated	
by	TB	focal	person)

• ACT:	Refine	or	change	performance	improvement	plans



Based	on	the	formative	assessment,	we	developed	
the	Single	Sample	(SIMPLE)	TB	Evaluation	Strategy



Single	Sample	(SIMPLE)	TB	Evaluation	Strategy
1. Re-structuring	of	clinic-level	procedures	via	single-sample	(one	

specimen,	two	smears)	LED	fluorescence	microscopy	(FM)

2. Daily	sputum	transport	of	smear-negative	samples	to	Xpert testing	sites

3. SMS-based	results	reporting	to	patients	and	peripheral	health	centers

4. Performance	feedback	to	health	center	staff.



Pilot	Study:
Feasibility	of	a	Streamlined	Tuberculosis	Diagnosis	and	
Treatment	Initiation	Strategy (in	press	July	2017	in	Union	Journal)

• Objective:
• To	assess	the	feasibility	of	a	streamlined	strategy	for	improving	TB	diagnostic	evaluation	
and	treatment	initiation	among	patients	with	presumed	TB

• Design
• Single-arm	interventional	pilot	study	at	5 primary	care	health	centers	of	a	streamlined,	
SIngle-saMPLE (SIMPLE)	TB	diagnostic	evaluation	strategy:	

1. Examination	of	two	smear	results	from	a	single	spot	sputum	specimen	using	LED	fluorescence	
microscopy	

2. Daily	transportation	of	smear-negative	sputum	samples	to	Xpert MTB/RIF	testing	sites



Screen for TB and 
refer to lab

Examine 2 spot 
sputum smears

Smear-positive

Start treatment
Refer for Xpert +/-
empiric treatment

Start Treatment

Xpert-positive

Smear-negative or 
HIV-positive

Xpert-negativeInvalid/Error

Repeat Xpert Clinical evaluation 
+/- empiric 
treatment

1st
C
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2nd
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SIMPLE	TB	diagnostic	algorithm



Smear 1 Negative/ 
Smear 2 Positive

N=3 (2%)

Smear Negative/
Xpert Positive
N=41 (26%)

Treated for TB: 35 (85%)
Within 2 weeks: 31 (89%)
>2 weeks: 4 (11%)

Bacteriologically-
positive TB

N=157 (13%)

Treated for TB: 107 (92%)
Same-day: 50 (47%)

2 days–2 weeks: 52 (49%)
>2 weeks: 5 (5%)

Smear 1 Positive
N=113 (72%)

Clinical TB diagnosis‡

N=17 (1%)

Treated for TB: 17 (100%)
Within 2 weeks: 10 (59%)
>2 weeks: 7 (41%)

Total patients
N=1212

Overall	Tuberculosis	Diagnosis	and	Treatment
• Of	1212	patients,	157	(13%)	

were	microbiologically	
diagnosed

• Majority	of	patients	with	
bacteriological	diagnosis	
were	started	on	treatment	
(90%)

• Same-day	treatment	was	
initiated	in	less	than	half	of	
patients	(47%)



The	SIMPLE	TB	strategy	led	to	successful	incorporation	of	
Xpert testing	and	rapid	treatment	initiation	in	a	majority	

of	patients	with	bacteriologically-confirmed	TB	in	a	
resource-limited	setting



New	Technology:	
GeneXpert Omni	+	Xpert Ultra

• GeneXpert Omni
• Single-cartridge,	POC	platform
• Low	power	consumption	(solid-state)
• Integrated	battery	(4	hours)	+	supplemental	
battery	(12	hours)

• Automatic	connectivity

• Xpert Ultra
• New	multi-copy	DNA	targets
• Increased	sample	volume
• Time-to-result	one	hour
• WHO	endorsement	anticipated	August	2016

Rapid,	onsite	molecular	testing	at	peripheral	health	centers	in	low-income	countries



Modified	Intervention

ISTC, International Standards for TB Care

Provider factors
• Attitudes
• Social Norms
• Self-efficacy

Patient factors

Health system factors

PREDISPOSING and ENABLING FACTORS
Onsite molecular testing with GeneXpert Omni/Ultra

Process re-design for same-day testing and treatment

ISTC 
Adherence

Case Detection and 
Treatment

Intention to Follow 
ISTC

REINFORCING FACTORS
Performance feedback*

Figure 1. Theory-informed barrier assessment and intervention design.



Next	Steps
• NIH/NHLBI-funded	cluster-randomized	trial	with	nested	mixed	methods	
and	economic/transmission	modeling	studies	(PI	– Adithya Cattamanchi)	

• Aim	1:	To	compare	the	yields	of	standard	and	SIMPLE	TB	diagnostic	evaluation	
strategies	

• Aim	2:	To	identify	processes	and	contextual	factors	that	influence	the	
effectiveness	and	fidelity	of	the	SIMPLE	TB	strategy.	

• Aim	3:	To	compare	the	costs	and	epidemiological	impact	of	standard	and	SIMPLE	
TB	diagnostic	evaluation	strategies	



Selected	Outcomes
• Aim	1:	Effectiveness

• Proportion	diagnosed	and	treated	for	microbiologically-confirmed	TB

• Aim	2:	Implementation
• Process	metrics	to	assess	fidelity
• Patient/provider	surveys	to	assess	targeted	barriers	
• Provide	focus	groups/interviews	to	understand	variation	in	uptake

• Aim	3:	Impact
• Incremental	Cost	Effectiveness
• Projected	10-year	TB	incidence	and	mortality



Summary
• Training	alone	is	insufficient	– guideline	implementation	requires	
changing	behavior

• Behavioral	theory	helps	inform	barrier	assessment	and	
design/evaluation	of	implementation	strategy

• Stakeholder	engagement	is	critical	for	selecting	feasible	and	
scalable	intervention	components

• Evaluation	of	implementation	strategy	should	measure	impact	on	
targeted	barriers



Questions?


