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Current
landscape

of SW-
CRTs

A What are typical characteristics of
published SW-CRTs?

A What do incomplete designs tend
to look like?

A Why are incomplete designs being
used?



Source data

A Systematic review of SW-CRTs published
2016-2022 (N=160)
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Trial characteristics

Cross-sectional design

# sequences (Median, Q1-Q3)

# clusters (Median, Q1-Q3)

# participants

Active recruitment of participants

Exclusively routinely collected data

Incomplete design (including transition periods)
Continuous primary outcome

76%

5 (4-7)

11 (8-18)

2,724 (643-14,734)
50%

6%

28%

26%



What do incomplete designs look like?

A Reviewed design diagrams, when available
A Identified three broad groups

A (Ignoring for now, designs with only transition periods)



Group 1

A Ad hoc pattern

A Based on anticipated logistical considerations (e.g., major
holidays)

A Post-hoc, based on recruitment or implementation challenges

A Reflect misunderstandings of the SW-CRT
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Figure 2. Stepped Wedge Cluster Timelines
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Group 2

A Eliminate control periods (staggered at start, aligned
at end)

A Eliminate intervention periods (aligned at start,
staggered at end)

A Different trial duration across sequences
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Group 2: Examples

Figure S1: lllustration of the stepped wedge design as implemented in the DQIP trial. Each row
represents practices randomised to the same start date and each box represents an eight weekly
measurement of the primary outcome.
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Past-hoe sustainability analysis

compares the last 24 weeks of the post-

intervention period to the last 24
weeks of the Intervention period
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Figure 1. Flowchart stepped wedge design.
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Group 3

A Staircase patterns
AStaggered at start and end
AEqual or unequal number of before & after periods

ASame trial duration across sequences
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Why are incomplete designs being used?

A Clear rationale seldom provided
A Seems to be mostly based on logistics

A Not based on information content of cells
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Example

A Keoghetal.iWar ds had equal exposur e
helped avoid the potentially confounding impact of different

| evel s of exposure to the Intery
measurement burdeno

1 7] ‘3|4|5‘6 7|s 9|10 11||2|13 14‘15 |6||7 18 19 10‘11‘21‘23 24|15‘26‘21|18 Total

July August September October November December January

25 [ 1 ‘ 8 |15 2272905 |12 w|26 BRI EEEEEEE
A Control n=41 Educ. | Intervention n=38 79
B Caontrol n=37 Educ. | Intervention n=46 83
C Control n=26 FEduc. | Intervention n=35 61
D Control n—31 Educ Intervention 52

n=21*
E Control n=25 Educ. Intervention 53
n=28*
F Control n=47 Educ. | Intervention n=43 €O
G Cantrol n=36 Educ. | Intervention n=44 80
H Control n=31 Educ. Intervention n=24 55
1 Control n=32 Educ. Intervention n=34 3
sub-total sub-total 619
=306 n=313

*Patient withdrew; educ. = education;

Fi

g. 1 Incomplete stepped wedge cluster randomised trial with an implementation period. Study design and patient flow 15
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Potential barriers 1. Knowledge

A Lack of awareness / expertise

A Lack of guidance on how to choose a particular
design

A Based on logistics? Based on power? What if they conflict?
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Potential barriers 2: Power

A Information content of cells depends on the assumed
correlation structure and postulated ICCs i which are
usually unknown

A Concerns about potential loss of information
(secondary outcomes, subgroup analyses,
exploratory analyses)
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Potential barriers 3: Bias

A SW-CRTs are confounded with period effects: are staircase
designs much better than before and after designs?

A Analytical approaches depend on several model assumptions:
are staircase designs more vulnerable to violation of model
assumptions?

Sequence 1: @
Sequence 2: @

Seque.nce S: @
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Potential barriers 4: Other

A Reduced ability to assess learning or decay effects

A Less flexibility in dealing with implementation and recruitment
challengesi may only have Aone chancebo

A Potentially a long gap between randomization and trial initiation
for some clusters 1 increased risk of attrition?

20
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IRIS trial

A Background: Each year in the USA, syncope is responsible for
over 1.2M ED visits and over $2.4B in healthcare costs; the
validated Canadian Syncope Risk Score (CSRS) can be used to
safely discharge low risk patients

A Objective: Evaluate implementation of Clinical Decision Support
using the CSRS

A Primary outcome: Risk-concordant disposition (high risk
patient admitted; low risk patient not admitted)
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Sample size constraints

A ldeally want to have a 3-year trial (maximize grant $)
A Maximum of 9 independent ED clusters available
A Step lengths of 3 months

A Expect an average of 170 patients per cluster-period
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Sample size parameters

A Control proportion: 0.75

A Effect size: 10% absolute increase
A Within-period ICC: 0.05

A CAC: 0.95 (exponential decay)
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=

Complete SW-CRT design

A Estimated power: 99%

Quarters

Clusters 1 2 3 4 5 6 7 8 9 10
1 O [N I ) A T
2 0 o I N T T T T
3 0 0 o I N D N
4 0 0 0
5 0 0 0
6 0 0 0
7 0 0 0
8 0 0 0
9 0 0 0
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Information content

Omitting cluster-periods:

Cluster
o
=

https://monash-biostat.shinyapps.io/informationcontent/
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Incomplete SW-CRT design

A Estimated power: 99%

Quarters

1

Clusters
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Staircase SW-CRT design

A Estimated power: 99%

Quarters
Clusters 1 2 3 4 5 6 7 8 9 10 11
1 o 1 1
2 o 1 1
3 o 1 1
4 o 1 1
5 o 1 1
6 o 1 1
7 o 1 1
8 o 1 1
9 o 1 1
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