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How do we know what components of serious
iliness care interventions are effective?
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tient-  Unanswered Questions and Future Research
- Several gaps remain regarding palliative care. First, this re-
Research view could not discern the association between specific pal-
liative care processes and outcomes. Future research should
JAMA | On : . . . s
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The classic “bundled” package approach to
intervention development and testing

Component A Component B
Component C Component D



The classic “bundled” package approach to
intervention development and testing

Delivery method Educational content

“Bundled” Evaluation via

multicomponent RCT

intervention




But, there’s a bunch of stuff the RCT can’t tell us...

@® Which comp

@ Whether on But wait. What exactly ffect of another
@ Whether a c is an intervention ost
@® Whether all component?

@® How to mak ent, and
scalable



What is an intervention “component”?

Any aspect of an intervention that can be separated out for evaluation

Program content (disease education, health promotion)

Amount or exposure (single vs. multiple sessions)

Delivery mode (in-person, telehealth, text messaging)

Behavior change technique (motivational interviewing, CBT)
Adherence strategy (reminder phone calls, text messages)
Fidelity measures (enhanced clinician training/education)

Timing (early, later)
Interventionist type (CHW vs. social worker vs. nurse vs. MD)

Drug (methylphenidate vs. dextroamphetamine for fatigue)




The multiphase optimization strategy (MOST)

Component A Component B
Component C Component D

l Determines performance of
individual components and

whether they interact

Randomized

Optimiza-ﬁon Trial




The multiphase optimization strategy (MOST)

Component A Component B
Component C Component D Intervention package

compared to usual
l care condition

Randomized “Optimized” Evaluation via
Optimiza-ﬁon Trial intervention RCT



The multiphase optimization strategy (MOST)

PREPARATION

* Derive/revise

conceptual model YOU keep talklng EVALUATION

* |dentify set of Confirm effectiveness of
optimized intervention via

e about “optimization”. CT

* |dentify optimization

rerion But what is that?




What is optimization of an intervention?

Process of @ Effectiveness: Is the intervention beneficial?
identifying an
intervention that @ Affordability: Does the intervention offer a

provides the best good value for the expended costs?

expected outcome @ Scalability: Can the intervention be

obtainable within implemented widely with fidelity?

key constraints,

including... ' Efficiency: Does the intervention minimize
resource use and avoid waste?

PR
Guastaferro et al., 2021, J Chid Fam Stu



The multiphase optimization strategy (MOST)

Continual optimization principle

PREPARATION @ OPTIMIZATION
 Derive/revise « Ontimizgticn trial(s) Optimized

Conceptual mOdel » Factorial experlm_ent intervention EVALUATION

* rracticnal factcriar experiment
- Identify set of * SMART expected to Confirm effectiveness of

. * Micro-randomized trial .. . . .
candidate components - System identification be optimized intervention via

« ldentify optimization " Other sufficiently RCT

« Based on results, identify
intervention that meets
optimization criterion

criterion effective?



Hypothetical multicomponent intervention to increase future
planning conversations

Component A Component B Component C Component D




Hypothetical multicomponent intervention to increase future
planning conversations

Toolkit MD Communication guide Follow-up calls

Telehealth Yes/No Yes/No 1 call
VS.
VS.

In-person 3 calls

Each component=independent variable. Because there are 4 components with
2 levels, thisis a 2 x 2 x 2 x 2 (or 24) factorial design. This will have 24=16

experimental conditions.




Experimental
conditions in a
factorial
experiment
with 4
intervention
components

Condition

Delivery

Toolkit

MD
communication
guide

Follow-up
calls
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Experimental
conditions in a
factorial
experiment
with 4
intervention
components

Condition

Delivery

Toolkit

MD
communication
guide

Follow-up
calls

1
2
3
4
5
6
7
8
9

Telehealth
Telehealth
Telehealth
Telehealth
Telehealth
Telehealth
Telehealth
Telehealth




Experimental
conditions in a
factorial
experiment
with 4
intervention
components

Toolkit

MD
communication
guide

Follow-up
calls

Condition Delivery
1
z
;
:
:
:
7
;
9 In-person
10 In-person
11 In-person
12 In-person
13 In-person
14 In-person
15 In-person
16 In-person



Experimental
conditions in a
factorial
experiment
with 4
intervention
components

Condition

Delivery
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Telehealth
Telehealth
Telehealth
Telehealth
Telehealth
Telehealth
Telehealth
Telehealth

In-person
In-person
In-person
In-person
In-person
In-person
In-person

In-person

Toolkit

MD
communication
guide

Follow-up
calls

Yes

Yes

Yes

Yes




Experimental
conditions in a
factorial
experiment
with 4
intervention
components

Condition

Delivery
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Telehealth
Telehealth

Telehealth
Telehealth

Toolkit

MD
communication
guide

Follow-up
calls

Yes
Yes
Yes

Yes

Telehealth
Telehealth
Telehealth
Telehealth

In-person

In-person
In-person
In-person
In-person
In-person
In-person

In-person

No
No
No
No

Yes

Yes

Yes

Yes
No
No
No
No




Experimental
conditions in a
factorial
experiment
with 4
intervention
components

Condition Delivery
1 Telehealth
2 Telehealth
3 Telehealth
4 Telehealth
:
:
7
;
9 In-person
10 In-person
11 In-person
12 In-person
13 In-person
14 In-person
15 In-person
16 In-person

Toolkit

Yes

MD
communication
guide

Follow-up
calls

Yes

!

Yes

Yes

Yes

No
No
No
No
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Experimental
conditions in a
factorial
experiment
with 4
intervention
components

Condition

Delivery
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Telehealth

Telehealth
Telehealth
Telehealth
Telehealth
Telehealth
Telehealth
Telehealth

In-person

In-person
In-person
In-person
In-person
In-person
In-person

In-person

Toolkit

Yes
Yes
Yes
Yes
No
No
No
No
Yes
Yes
Yes
Yes
No
No
No
No

MD
communication
guide

Yes

Yes
No
No
Yes
Yes
No
No

Yes

Yes
No
No
Yes
Yes
No
No

Follow-up
calls

1 call

3 calls

1 call

3 calls

1 call

3 calls

1 call

3 calls

1 call

3 calls

1 call

3 calls
1 call
3 calls

1 call

3 calls



Experimental
conditions in a
factorial
experiment
with 4
intervention
components

Condition

MD F
. . S ollow-u
Delivery Toolkit  communication P

© 00 N O G h WOWIN =

T i W O U N
o 0o~ WONDN = O

Telehealth Yes Yes 1 call
Telehealth Yes Yes 3 cdlls
Telehealth Yes No 1 call
Telehealth Yes No
Telehealth No Yes 1 call

Telehea Random
felehea - assignment of
s 352 individuals
e to 1 of 16
N conditions

In-person Yes No
No Yes
In-person No Yes
No

In-person No No

3 cdlls

Telehea

In-person

In-person No

22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22



Condition Delivery Toolkit comr;En:EZation FOICI:::'IVS'UP n

1 Telehealth Yes Yes 1 call 22

Ex pe ri men ta I 2 Telehealth Yes Yes 3 calls 22
.. . 3 Telehealth Yes No 22

con d Itl onsina 4 Telehealth Yes No 3 calls 22
factorial 5 No Yes 1 call 22
_ 6 No Yes 3 calls 22
experiment 7 No No 22
With 4 8 No No 3 calls 22
9 In-person Yes Yes 1 call 22
inte rve ntion 10 In-person 3 calls 22
11 In-person Yes No 22
com ponents 12 In-person Yes No 3 calls 22
13 In-person Yes 1 call 22
14 In-person No \CH 3 calls 22
15 In-person No No 22
16 In-person No No 3 calls 22



Experimental
conditions in a
factorial
experiment
with 4
intervention
components

Condition Delivery Toolkit comrgEn:EZation FOICI;::'IVS-UP n
1 Telehealth Yes Yes 1 call 22
2 Telehealth Yes Yes 3 calls 22
3 Telehealth Yes No 1 call 22
4 Telehealth Yes No 3 calls 22
5 Telehealth No 1 call 22
6 Telehealth No 3 calls 22
7 Telehealth No 1 call 22
8 Telehealth No 3 calls 22
9 In-person 22
10 In-person 3 calls 22
11 In-person 1 call 22
12 In-person 3 calls 22
13 In-person 1 call 22
14 In-person 3 calls 22
15 In-person No 1 call 22
16 In-person No No 3 calls 22



Experimental
conditions in a
factorial
experiment
with 4
intervention
components

22
22
22
22
22
22
22
22
22
22
22
22
22
22

22

Condition Delivery Toolkit comrg?;:lﬁzation FOICI:::'IVS'UP

1 Telehealth Yes \CH 1 call

3 Telehealth Yes No
4 Telehealth Yes No 3 calls

5 No Yes 1 call

6 No Yes 3 calls

8 No No 3 calls

9 In-person Yes Yes 1 call

10 In-person 3 calls

11 In-person Yes No
12 In-person Yes No 3 calls

13 In-person No
14 In-person No 3 calls

15 In-person No No

16 In-person No No 3 calls

22



Experimental
conditions in a
factorial
experiment
with 4
intervention
components

Condition Delivery
1 Telehealth
2 Telehealth
3 Telehealth
4 Telehealth
:
:
7
:
9 In-person
10 In-person
11 In-person
12 In-person
13 In-person
14 In-person
15 In-person
16 In-person

Toolkit

Yes
Yes
Yes
Yes
No
No
No
No

Yes

Yes
Yes
Yes
No
No
No
No

MD
communication
guide

Yes

Yes
No
No

Yes

Yes
No
No
Yes
Yes
No
No
Yes
Yes
No
No

Follow-up
calls

1 call

3 calls

1 call

3 calls

1 call
3 calls

1 call

3 calls

1 call
3 calls

1 call

3 calls
1 call
3 calls

1 call

3 calls

22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22



Main effect of
Deliveryt
Mean of
conditions 1-8
VS.

Mean of
conditions 9-16

Condition
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Delivery

Telehealth

Telehealth

Telehealth

Telehealth

Telehealth

Telehealth

Telehealth

Telehealth
In-person
In-person
In-person
In-person
In-person
In-person
In-person

In-person

MD Follow-
Toolkit communication AL n

Yes Yes 1 call

Yes Yes 3 cills

Yes No 1 call

sills
n=176 -
Yes 3 cills
No 1 call
No 3 ciills

call

22
22
22
22
22
22
22



Main effect of
{114 Toolkit
Mean of
conditions 5-8,
13-16

VS.

Mean of
conditions 1-4,
0-12

Condition
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Delivery

Telehealth
Telehealth
Telehealth
Telehealth
Telehealth
Telehealth
Telehealth
Telehealth
In-person
In-person

In-person

In-person

In-person
In-person
In-person

In-person

Toolkit

Yes
Yes
Yes
Yes
No
No
No
No

No
No
No
No

MD
communication
guide

Yes
Yes
No
No
Yes
Yes
No
No

Yes
Yes
No
No

Follow-up
calls

1 call
3 calls
1 call
3 calls
1 call
3 calls
1 call
3 calls
1 call
3 calls
1 call
3 calls
1 call
3 calls
1 call

3 calls

22
22
22
22

22
22
22
22



MD _
Condition Delivery — communication Follow-up

guidebook guide calls

16
VS.

Mean of conditions
1,2,5,6,9, 10, 13,

1 Telehealth Yes Yes 1 call
. p Telehealth Yes Yes 3 calls
Maln effCt f 3 Telehealth Yes No 1 call 22
commu nlcatlon 4 Telehealth Yes No 3 calls 22
m: 5 Telehealth No Yes 1 call
Mean Of Condltlons 6 Telehealth No Yes 3 calls
7 Telehealth N N 1 call 22
3,4, 7,8, 11,12, 15, senea ° ° o
8 Telehealth No No 3 calls 22
9

In-person Yes 1 call

-
(=

In-person Yes 3 calls

=
A

In-person Yes No 1 call 22

12

In-person Yes No 3 calls 22

14 13 In-person 1 call
14 In-person 3 calls
15 In-person No No 1 call 22
16 In-person No No 3 calls 22




Condition Delivery Toolkit comrgEn:Ezation FOICI;::'IVS-UP n
1 Telehealth Yes \CH 1 call 22
2 Telehealth Yes Yes 22
Main effect of [FIIE 3 Telehealth Yes No 1 call
m 4 Telehealth Yes No 22
Mean of conditions 5 Telehealth No Yes 1 call
1.3.5 7.9 11,13, 15 6 Telehealth No Yes 22
7 Telehealth No No 1 call
VS. 8 Telehealth No No 22
Mean of conditions 9 In-person Yes 1 call
2,4,6,8,10,12, 14, 16 10 In-person Yes Yes 22
11 In-person Yes No 1 call
12 In-person Yes No 22
13 In-person No 1 call
14 In-person No Yes 22
15 In-person No 1 call
16 In-person No No 3 calls 22




Factorial trial designs

Objective: Efficient screening of intervention components

‘ Weed out underperforming components

‘ Determine magnitude of each component’s effect

‘ Examine whether component effects are augmented or
reduced in the presence of another component

‘ Optimize the scalability of the intervention package by
having cost and other resource use parameters




Summary points

‘ Key research priority: Assessing active components of serious illness
care interventions andsservices

MOST (Multiphase Optimization STrategy): a framework for
multicomponent intervention development and testing

Factorial trial design: among the optimization trial designs that
test components of multicomponent interventions

Optimization using- MOST maximizes EASE:
o Effectiveness

o Affordability

o Scalability

o Efficiency
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Thank you!

J. Nicholas Odom, PhD, RN, ACHPN, FAAN

Doreen C. Harper Endowed Professor of Nursing | School of Nursing
University of Alabama at Birmingham (UAB)
Director | Caregiver & Bereavement Support Service
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Email: dionneod@uab.edu X (Twitter): @NickOdomPhD_RN

oing trial using
fac orial trial design:
Gazaway et al., 2023, Contemp Clin Trials

Dionne-Odom et al., 2022, J Pain Symptom Manage
Wells et al., 2021, J Pain Symptom Manage

Decision support training for
advanced cancer family
caregivers: The CASCADE
Factorial Trial (NCI
R0O1CA262039;
NCT04803604; 2021-206)

Our team’s publications on MOST and factorial trial design:
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