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Abstract 

Background  Rollout designs, which include stepped wedge designs, are defined by staggered implementation 
of new or alternative programs or services. Critiques of stepped wedge and other rollout designs have raised con-
cerns regarding the confounding of true implementation or program effects with unrelated, global changes in service 
delivery, with some recommending they only be used when traditional parallel-group designs are not practicable. 
However, rollout designs may sometimes be more suitable than traditional parallel group designs for ethical, scientific, 
or practical reasons.

Results  As investigators involved in several recent rollout trials, we define and provide rationale for and examples 
of stepped wedge and the larger class of rollout designs, in which all participating units receive a new program 
or service implementation. Staged implementation in a rollout design may be necessary when denying, rather 
than delaying, implementation of a known effective service is ethically unacceptable. Scientifically, stepped wedge 
has increased statistical power relative to an equivalent parallel group design, and some rollout designs have 
the capability to compare different phases of implementation and sustainment. A rollout design may be practically 
necessary either because of limited resources and other logistical challenges or community requirements that no site 
serve as a control. Examples of completed and ongoing rollout trials illustrate how these ethical, scientific, and practi-
cal considerations influenced trial designs.

Conclusions  Stepped wedge and other rollout trial designs may be well suited to evaluation of implementation 
strategies or policy changes. In implementation trials, rollout designs may be necessary for practical reasons, may be 
required for ethical reasons, and may be preferred for scientific reasons. We summarize when such rollout designs 
have advantages and drawbacks.
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Contributions to the literature

•	Rollout designs, which include stepped-wedge 
designs, are defined by staggered implementation of a 
new program or service across clusters or groups.

•	Rollout designs may be necessary for practical reasons 
(especially acceptability to research partners), may be 
required for ethical reasons, and may be preferred for 
scientific reasons (including greater statistical power).

•	Choice of a specific rollout design depends on the spe-
cific practical, ethical, and scientific considerations of a 
new service or program and the service setting where it 
will be implemented.

Introduction
Clinical trial designs involving random assignment of 
individual patients or service users into parallel groups 
are often poorly suited to program evaluation or imple-
mentation science research, because programs or imple-
mentation strategies are typically applied to groups, such 
as clinics, agencies, or geographic areas. Randomizing 
individuals is less efficient for evaluating programs deliv-
ered to groups, such as clinics [1]. Group randomized 
trials avoid this particular concern, but assigning half 
of the groups as controls throughout the study may be 
unacceptable to community partners. In contrast, roll-
out implementation trials [2], including stepped wedge 
implementation trials, assign all groups or sites to even-
tually receive an intervention, starting at a randomly 
assigned time. That staggered implementation can both 
increase acceptability to partners and make best use of 
limited implementation resources. There are concerns 
in using rollout trial designs in implementation research. 
In particular, critiques of stepped wedge designs [3] 
have raised concerns regarding the confounding of true 
implementation or program effects with unrelated, global 
changes in population health or service delivery. Accord-
ing to this and other critiques [3, 4], stepped wedge and 
other rollout designs may sometimes be necessary for 
practical reasons (such as acceptability to participants), 
but should be used only when more traditional parallel-
group trial designs are not practicable. We argue instead 
that the choice of a specific design depends on a con-
fluence of scientific considerations, ethical obligations, 
and practical constraints and note that stepped wedge 
and other rollout designs may provide ethical, scientific, 
and logistical advantages compared to other designs. 
As investigators involved in several recent rollout trials, 
we describe the range of rollout trials and derive prin-
ciples for when they have advantages and drawbacks in 

implementation research. Examples from the field of 
implementation science illustrate these principles.

Terminology
Research designs for implementation research include 
the planned set of procedures to test a specific hypoth-
esis by: (a) defining the conditions (e.g., implementation 
strategies) to be compared; (b) selecting units for study, 
most often groups or sites; (c) assigning units to condi-
tions/time (or observe their naturally occurring assign-
ments); and (d) assess relevant outcomes before, during, 
and after assignment in the conduct of the study [2, 5]. 
Table 1 defines specific terms useful in the description of 
rollout designs.

The broad category of rollout designs is defined by 
staggered or staged implementation of new or alternative 
programs or services. Groups or clusters cross over from 
one condition of interest to another, at one or more tran-
sition points or rollouts. With an implementation rollout 
design we can evaluate a novel implementation strategy 
for an existing or new treatment, program or service, and 
compare this to an existing or other novel implementa-
tion strategy. Figure  1 illustrates different types of roll-
out designs. As described below, categories of rollout 
designs vary in how groups or clusters are allocated to 
timing of rollout or crossover and especially in how much 
that allocation is under the control of the investigator or 
evaluator.

Stepped wedge designs, as originally defined [6], are 
a subset of rollout designs in which all units or clusters 
cross over or change to the same new condition in well-
defined steps (Fig.  1a). Relevant outcomes (e.g., imple-
mentation reach [7]) are measured repeatedly in all units 
before and after that crossover or rollout, thus forming 
two complete wedges. All stepped wedge designs have 
this basic structure of fixed steps that form cohorts of 
units with the same crossover time, thus separating two 
complete wedges of times for each cohort where new as 
well as old conditions occur. Because all units contrib-
ute observations before and after their crossover time, 
analyses can leverage both between-cohort comparison 
(comparing at each step units that have and have not yet 
rolled out the new implementation strategy) and within-
unit comparison (comparing time before and after rollout 
for any individual site). Rollouts at multiple well-defined 
steps help to disentangle true effects of crossover from 
general time trends during the study period [6]. As origi-
nally defined, stepped wedge designs may or may not 
include random assignment of units or clusters to roll-
outs or timing of cross-over.

Variations on the classic stepped wedge design could 
include (1) adding a second crossover point to a new 
condition, (2) diverse ways to assign when sites receive 
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different conditions, (3) initiating outcome measurement 
only after implementation or crossover, and (4) flexible 
timing of when steps occur. For an example of a trial with 
a second crossover to a new condition (1), three-phase 
rollout designs (Fig.  1b) begin with implementation as 
usual, transition to a new active implementation strategy, 
and typically add a sustainment period when implemen-
tation support is discontinued or reduced after the previ-
ous period ends. In this variation, analyses can examine 
learning effects (gradual gains in implementation out-
comes during the implementation support phase) and 
gradual deterioration effects after support is withdrawn. 
For an example of different ways to assign conditions (2), 
consider a head-to-head rollout trial (Fig. 1c), where sites 
within the same time cohort are assigned to one of two 
distinct implementation strategies, thus allowing a direct 
comparison. For an example of a design with delayed 
measurement of implementation outcomes (3), a single 
wedge rollout design (Fig. 1d) measures implementation 
outcomes only following the rollout of a new program 
or implementation strategy. This design is appropriate 
when evaluating a new program or service that was com-
pletely unavailable or not allowed prior to rollout so that 

measurement of implementation prior to rollout would 
be uninformative. For an example of flexible timing of 
steps (4), consider sites that transfer to the new condition 
only when they have achieved a pre-specified criterion 
that is considered necessary before implementing the 
new condition. Any of these more general rollout designs 
are variations on a stepped wedge design that could 
include random assignment of units to cohorts or, in the 
case of head-to-head designs, to alternative programs or 
intervention strategies.

The broader family of rollout designs includes a wide 
variety of strategies for staging of implementation. The 
simplest rollout design, a parallel design with baseline 
assessment, includes a single crossover or rollout time, 
with a portion of the sites crossing over to a new program 
or implementation strategy and the remainder continu-
ing as usual (Fig. 1e). A variation on that simplest design 
includes a subsequent crossover or rollout for the remain-
der (Fig.  1f ), which is a classic wait-listed design. In a 
pairwise enrollment rollout design (Fig. 1f ) pairs of sites 
are formed in sequence, with one site allocated immedi-
ately to a new implementation and one site allocated to 
retain its implementation under usual conditions. Each 

Fig. 1  Variations on rollout designs in implementation research



Page 5 of 12Simon et al. Implementation Science           (2025) 20:11 	

of these rollout design variations allows the possibility 
of full random assignment to when the crossover occurs. 
In all rollout designs, clusters may be randomly allocated 
to timing of rollout or crossover. In general, random 
assignment supports stronger causal inference regarding 
impact of new programs or implementation strategies. 
As discussed below, however, random assignment may 
sometimes be unacceptable to study participants or may 
reduce generalizability by limiting participation to those 
willing or able to accept random assignment.

Rollout implementation designs vs. traditional perspective 
of individual and cluster‑randomized parallel randomized 
trials
Rollout designs involve specific departures from tradi-
tional individually randomized, parallel-group trials.

First, rollout designs allocate implementation of pro-
grams or services at a group or cluster level (but indi-
vidual patient or service user level may be used for 
evaluating effectiveness in hybrid studies) [8]. Analy-
ses must therefore account for those group and cohort 
effects. Implementation, policy, or program evaluation 
research typically focuses on effects at the level of clini-
cian, facility, organization, or governmental entity; they 
can also include examination of equity via variation in 
reach by patient or service user characteristics [9].

Second, all rollout designs involve allocated groups 
crossing over to the implementation condition. 
Traditional parallel-group randomized trials cre-
ate comparison conditions or counterfactuals using 
between-individual or between-group comparisons, with 
each individual or cluster assigned to one condition or 
the other. In contrast, all rollout designs utilize not only 
on between site comparisons but also within-site before-
after comparisons.

Third, investigators evaluating implementation strat-
egies or policy changes may have less control over the 
specific timing of implementation or crossover for each 
cluster or unit. Some rollout designs may involve random 
allocation, but (as discussed below) random assignment 
may not be ethical, acceptable, or able to be held fixed 
for all sites throughout the trial. Because rollout designs 
are conducted in real-world settings, investigators may 
need to accommodate changing policy or implementa-
tion decisions during the study period. More sophisti-
cated rollout designs are well suited to flexibly evaluating 
implementation effectiveness across changing policy or 
organizational environments.

Ethical obligations
Implementation and care improvement research 
almost always address how programs or services that 
have already demonstrated effectiveness can be best 

implemented or delivered. Systematically denying those 
known effective services, as in a traditional randomized 
trial, may be ethically unacceptable. Staggered implemen-
tation, which only delays availability for some patients 
or service users, is often a more acceptable alternative. 
Delaying a potentially beneficial program may be more 
ethically acceptable than denying it completely. This con-
cern is most relevant when comparing the current state 
to an implementation strategy involving added resources 
and less relevant when comparing alternative new imple-
mentation strategies with likely benefit. Investigators’ or 
program developers’ enthusiasm regarding a new pro-
gram does not imply that withholding implementation 
support is unethical. Ethical equipoise depends on evi-
dence rather than belief. But even when a new program 
or service is proven effective, rigorous comparison to 
current state may be necessary to accurately estimate 
incremental cost or broader benefits.

Randomly assigning groups or clusters to different 
times of intervention can be an equitable approach to 
allocating limited resources. If immediate implementa-
tion is not practicable or affordable, randomly assign-
ing the timing or order of allocation may be an ethically 
acceptable approach. There may be benefits for those 
units who go first, as they can anticipate that the evi-
dence-based intervention can benefit those they serve, 
and those units that start later they may also benefit from 
knowledge gained from earlier units with an improved 
implementation delivery.

Scientific considerations
Individually randomized clinical trial designs are often 
held up as the gold standard for causal inference, particu-
larly when they achieve high rates of intervention fidelity 
and participant retention [10]. Parallel group randomized 
trials, which are more appropriate than individually ran-
domized designs for implementation, can also provide 
sound causal inferences, although they require stronger 
assumptions to overcome an RCT’s conventional “stable 
unit treatment value assumption” (the assumption that 
a unit’s response depends on the treatment it receives 
and not the treatment of other units) [11]. Rollout trial 
designs for implementation can support valid inference 
regarding program effects, particularly when four specific 
types of biases are controlled: enrollment bias, assign-
ment bias, condition biases, and external factor bias. 
First, enrollment bias refers to the sites that are included 
in a design. If they do not represent the planned target 
population of sites, say those serving low-income popula-
tions, and the design excludes clinics serving low-income 
patients, such as Federally Qualified Health Centers 
(FQHCs) in the US, then no amount of analysis will allow 
this to have external validation. Second, assignment bias 
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refers to how these sites are assigned to steps in rollout 
trial. As these designs compare implementation out-
comes before and after crossover to a different implemen-
tation condition, we need to exclude other time-related 
bias explanations of these differences by conditions. 
Assignment bias is minimized first when timing of sites’ 
transition to a new implementation condition involves 
balancing on important site level covariates across time 
(i.e., equivalent cohorts), and random assignment to tim-
ing. Third, condition bias refers to variations in how sites 
are examined over time. If measures taken after crosso-
ver are collected with a different instrument than before 
crossover, any observed differences could be due to this 
measurement bias, for example. Finally, external factor 
bias refers to changes that affect all sites differently over 
time. Because the new implementation condition occurs 
after the crossover period in rollout trials, the proportion 
of sites in the new implementation condition is always 
increasing in time, therefore external factors, such as the 
introduction of global policy changes, may differentially 
affect the two conditions. There are both design and ana-
lytic strategies for rollout designs to account for some if 
not all these biases. Rollout designs are also subject to 
some of the biases common to all trial designs, including 
measurement bias and selective recording of results.

Prevention or care improvement programs often oper-
ate at a group or site level. In individually randomized 
trials, the effects of changes in clinician knowledge or 
behavior or in organizational culture during the course of 
a trial are often considered “nuisance variables”, unsuit-
able for study and possibly obscuring the specific effects 
of some new drug, device, or procedure. In contrast, in 
implementation research, those changes in clinician or 
organizational behavior are essential elements of any new 
program, policy, or implementation strategy. They are 
signal rather than noise or contamination. Consequently, 
allocating interventions and their respective implemen-
tations and analyzing effects at the level of clinic, health 
system, community agency, or governmental entity is 
essential for accurate assessment. For this reason, it is 
good practice to examine whether there are changes in 
implementation outcomes as a function of how long the 
site has been receiving the condition.

In comparison to some common parallel group rand-
omized trial designs, rollout designs can often increase 
statistical power or precision when all sites are measured 
both before and after rollout. While detailed power com-
parisons are available elsewhere [12], there are some gen-
eral comparisons that can be made. First, let’s make a fair 
comparison of power for a standard stepped wedge trial 
design (with equal durations for each step) to a two-con-
dition parallel group randomized trial that has the same 
average length of follow-up as the stepped wedge trial. 

With N different sites in each design, the stepped wedge 
design’s first site has one time unit in the old condition 
and N in the new one; the last site has N time units in 
the old condition and 1 in the new one while the inter-
mediary assigned sites are more balanced. For a com-
parable parallel group randomized trial, half of the sites 
are observed in the old condition for N + 1 times and 
the other half N + 1 times in the new condition. These 
two designs both have N*( N + 1) /2 observations on 
either condition. Setting the new condition to increase 
implementation outcomes by the same amount in both 
designs, and setting the heterogeneity between sites, as 
an Intraclass coefficient (ICC) at baseline, to be the same 
for the two designs as well, statistical power computa-
tions show [13] that the stepped wedge design has greater 
statistical power than that for the parallel design when-
ever there is even a tiny amount of heterogeneity in the 
sites (i.e., an ICC greater than 0.01). This is because every 
site in a stepped wedge design contributes to statistical 
power with a within-site comparison of the two condi-
tions, while the parallel group design only allows between 
site comparisons of the two conditions. In addition, the 
parallel design’s degrees of freedom are essentially half 
that for the stepped wedge design [12]. (See Fig. 2).

An additional scientific value of rollout designs is that 
they can help explain whether an intervention shows or 
does not show effects on a clinical outcome in a trial. 
Rollout designs with implementation staggered across 
clusters or agencies are well-suited to addressing ques-
tions regarding practical or real-world consequences of 
policy changes or changes in resources. Implementation 
or program evaluation research often involves higher 
level complex systems and causal pathways compared to 
the biomedical mechanisms investigated in efficacy tri-
als. Allowing that complexity to unfold across different 
organizations is essential to accurately assess real-world 
effects and maximize external validity.

Rollout designs are well-suited to evaluation of time-
varying changes in program effects during and after 
program implementation. When implementation is stag-
gered across groups or clusters of clinics, agencies, or 
geographic units, each unit can be observed during pre-
implementation, active implementation, and in sustain-
ment phases.

Implementation outcomes, as outlined by Proctor and 
colleagues [14] (acceptability, appropriateness, adoption, 
feasibility, implementation cost, penetration or reach, 
and sustainment) and embedded in RE-AIM [7], may 
be collected across phases in rollout designs to under-
stand what works when. Implementation outcomes may 
be measured across sites before and during implemen-
tation rollout to get a developmental perspective using 
the Stages of Implementation Completion (SIC) [15]. 
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The SIC can distinguish when and how implementa-
tion changes occur. Reach, often defined in each of these 
approaches as the proportion of eligibles who receive an 
intended intervention, is highly relevant to the goals of 
implementation, typically measured at the cluster-level, 
and can be continuously monitored and tracked through-
out a rollout design using routinely collected adminis-
trative data such as from insurance billing or electronic 
health records. Likewise, acceptability, appropriateness, 
and feasibility may be dynamic and change as a function 
of time and exposure to the intervention. They are well-
suited to the time-varying design of rollout trials and may 
be measured using repeated surveys. Moreover, when 
an intervention is newly implemented (i.e., no baseline 
measurement of reach), acceptability, appropriateness, 
and feasibility data may be collected prior to implemen-
tation and compared to post-implementation data. Other 
implementation outcomes, including adoption, fidelity, 
and sustainment, are only measurable during specific 
phases of implementation, but their success or failure 
at one phase, such as preparation, is a good predictor of 
implementation success [16]. Thus, time from adoption 
to full implementation may be meaningful in rollout tri-
als and can be tracked and measured using the SIC [15].

We note that some implementation strategies, such as 
those using learning collaboratives or networks, deliber-
ately bring together multiple sites and therefore they can 
no longer be considered as independent sites for analy-
sis. Rollout designs, as well as parallel group trials, that 
include random assignment to modest sized learning col-
laboratives can account for such non-independence [8, 
9].

Practical considerations
Pragmatic trial innovations, such as waiver or alteration 
of individual informed consent and reliance on automati-
cally collected data to assess outcomes, can facilitate use 
of traditional parallel-group trial designs in community 
settings. Nevertheless, some practical considerations may 
favor rollout over parallel-group designs.In describing 
those practical considerations, we first consider ways that 
rollout reduces resource constraints. We then consider 
ways that practical considerations for using rollouts can 
ameliorate ethical as well as scientific concerns that have 
already been described.

Resource constraints and logistical considerations 
involving implementation are often sufficiently demand-
ing that they cannot be delivered with fidelity to all sites 

Fig. 2  Simulated power of parallel vs. stepped wedge designs at varying levels of shared variance between sites. All simulations followed 
the model outlined by Hussey & Hughes [24]
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at once within the typical research budget. In such cases, 
staggered implementation from a rollout design is often 
a good option [17]. For example, when initial implemen-
tation of a new program or service requires significant 
training, technical assistance, or external facilitation, lim-
ited availability of staff or other necessary resources may 
not permit simultaneous implementation across all par-
ticipating units – or even simultaneous implementation 
at half of all units as would be done in a parallel-group 
randomized trial. Rollout designs with stepped wedge 
or other staggered implementation can be a practical 
approach to making optimal use of limited implementa-
tion resources.

Regarding ethical and scientific concerns for conduct-
ing implementation research, we have noted that rollout 
designs can provide an acceptable alternative to sites that 
would otherwise serve as controls. Even when investiga-
tors are in ethical equipoise (i.e. evidence does not clearly 
indicate superiority of an implementation strategy under 
study, there may be a strong desire among communities, 
organizations, or institutions to implement in all sites at 
once, especially when addressing individual outcomes 
as serious as overdose, suicide, and HIV transmission. 
Thus, acceptability of study assignment to potential par-
ticipants may be a scientific consideration as well as a 
practical constraint. Participating clinicians, agency staff, 
or leaders assigned to a no-intervention condition might 
attempt to adopt or implement some components of the 
program or service under study, introducing attenuation 
in estimation of program effects. Alternatively, those dis-
appointed by assignment to a control or no-intervention 
condition might be less engaged in contributing outcome 
data or report poorer outcomes due to a disappoint-
ment effect. Through a transparent process of random 
assignment of the sites to when they would begin imple-
menting, key community leaders may be more willing 
to adhere to the randomization schedule, being assured 
that when it is their turn all sufficient resources would be 
available.

Examples
Specific studies listed below illustrate some variations of 
rollout trial design. For each example, choice of a specific 
design was informed by a combination of the three ele-
ments of ethical obligations, scientific considerations, 
and practical considerations.

eHealth familias unidas trial [18]

Intervention  A virtually delivered version of Familias 
Unidas Mental Health, a family-based intervention for 
Hispanic youth previously shown to prevent/reduce 

drug use, depressive symptoms, suicide and sexual risk 
behaviors.

Setting  Eighteen pediatric primary care clinics.

Design  This three phase stepped wedge hybrid effec-
tiveness-implementation randomized rollout trial ran-
domly assigned clinics to implement the program at one 
of five rollouts or steps separated by three months. The 
three phases are pre-implementation (families enrolled 
in a control condition with no family program), Famil-
ias Unidas Mental Health implementation (a one-year 
period for each clinic where families are enrolled in this 
virtual intervention), and a sustainment period following 
active implementation.

Outcomes  Effectiveness outcomes (mental health symp-
toms, substance use, family functioning) were measured 
and compared across all three phases. Implementation 
outcomes (reach, adoption, and fidelity) compared the 
active implementation to the sustainment phase.

Ethical considerations  A traditional parallel design, 
assigning some clinics to provide no effective interven-
tion, was considered not ethically acceptable.

Scientific considerations  Control youth recruited in the 
pre-implementation phase are re-recruited in the next 
phase where they do receive Familias Unidas and thus 
support analyses of developmental changes.

Practical considerations  Implementation of Familias 
Unidas carried out by a limited number of expert exter-
nal facilitators, thus rollout spread over 15 months was 
practically necessary.

Northwestern University Improving the Management 
of symPtoms during and following Cancer Treatment (NU 
IMPACT) trial [19, 20]

Intervention  Electronic health record-integrated symp-
tom monitoring and management program (cPRO).

Setting  Thirty two adult outpatient cancer care clinics 
in an academic health system.

Outcome(s)  Primary implementation outcome was 
reach, the proportion of patients engaging with cPRO 
each month. Secondary implementation outcomes 
included reach of cPRO (proportion engaging among 
those eligible), reach of referral (proportion among those 
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eligible) and clinician adoption (proportion of clinicians 
using cPRO tools to respond to patient reports).

Design  This Type 2 hybrid effectiveness-implementa-
tion study followed a stepped wedge design with the 32 
participating clinics each randomly assigned to imple-
ment at one of seven steps or rollouts. An embedded 
patient-level randomized controlled trial, following a 
staircase design, was used to test the effectiveness of 
cPRO compared to usual care. Patients consented to the 
RCT were excluded from the implementation analysis 
of the stepped wedge as their participation could bias 
implementation outcomes.

Ethical considerations  Cancer symptom monitoring is 
a required practice of health systems accredited by the 
Commission on Cancer (CoC) of the American Col-
lege of Surgeons. Thus, it was not ethically acceptable 
to assign some clinics to not implement cPRO or some 
similar program.

Scientific considerations  As the study was interested 
in testing the impact of implementation strategies on 
a clinic-level implementation outcome (proportion of 
patient adoption within clinics), as opposed to their 
impact on a patient-level outcome, a cluster randomized 
stepped wedge design was optimal for power given the 
number of clinic month proportions to be included in the 
analysis (n = 432).

Practical considerations  Due to the large number of 
discrete strategies comprising the multicomponent pack-
age, and the finite availability of health system staff from 
Operations and Quality departments for this initiative, a 
roll-out was more feasible than a parallel design with half 
of clinics implementing simultaneously.

Northwestern Collaborative Behavioral Health Project (CBHP) 
[21]

Intervention  University of Washington’s AIMS Center 
Collaborative Care Model (CoCM) for depression and 
anxiety, including systematic follow-up by a care man-
ager, stepped-care treatment including antidepressant 
medication and psychotherapy, and systematic psychiat-
ric consultation.

Setting  Eleven academically affiliated adult primary care 
clinics in the Northwestern Medicine Central Region.

Outcome(s)  Implementation outcomes (reach, adop-
tion) measured immediately before implementation, 

during a 12-month period of active implementation, and 
during a subsequent sustainment phase. Stages of Imple-
mentation Completion (SIC) was used to evaluate pace 
and quantity of implementation activities across phases 
for each clinic.

Design  Hybrid type 2 effectiveness-implementation 
trial following a randomized rollout design (that resem-
bles a single wedge design), with 2 of 11 participating 
clinics designated as high priority for implementation 
were randomly assigned to either of two initial rollout 
steps with the remaining 9 clinics assigned to one of 9 
subsequent steps using matched-pair randomization.

Ethical considerations  Given evidence for effectiveness 
of CoCM, it was not acceptable to assign clinics to NOT 
implement. The roll-out design and associated imple-
mentation strategies also targeted processes that would 
increase equity were selected in collaboration with health 
system leaders.

Scientific considerations  Given the small sample size of 
clinics, a parallel cluster-randomized design would yield 
little implementation outcome data and would be diffi-
cult to balance the two arms given heterogeneity in clinic 
size and other variables. A roll-out design with matched-
pair randomization to sequence provided far more data 
on CoCM implementation and helped to address poten-
tial challenges with balance in the allocation.

Practical considerations  Resources to support imple-
mentation were limited, and this concern was magnified 
during the COVID-19 pandemic when this study took 
place. The rollout design spread the need for implemen-
tation resources over a longer period.

A head‑to‑head trial of two implementation strategies 
for delivering multidimensional treatment foster care trial 
[22]

Intervention  Two distinct approaches to implement 
Multidimensional Treatment Foster Care, an evidence-
based program to support foster parents as an alternative 
to group care. The standard implementation supported 
single county implementation by external facilitators 
while a Community Development Team (CDT) learning 
collaborative delivered implementation support for the 
same intervention to a group of 6–8 counties at a time.

Setting  Fifty-one counties in California and Ohio, 
requiring collaboration between child welfare, juvenile 
justice, and mental health service systems.
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Outcomes  Completion, speed, and quality of imple-
mentation measured before implementation, during 
active implementation, and during subsequent sustain-
ment are obtained from the SIC.

Design  Head-to-head randomized rollout design with 
counties randomly assigned to one of four steps or roll-
outs and then counties in each step randomly assigned 
to CDT-facilitated implementation or implementation as 
usual.

Ethical considerations  California required all counties 
to deliver evidence-based alternatives to group foster 
care, including Multidimensional Treatment Foster Care, 
which could only be trained by the research developers. 
A rollout design was necessary to give every county this 
training.

Scientific considerations  Counties were balanced and 
randomized twice to timing of implementation and 
whether they received the CDC or standard implementa-
tion. The head-to-head design allowed balance between 
these conditions across the entire trial, an essential com-
ponent since a major recession occurred during the trial 
and affected both conditions. Analyses needed to account 
for the fact that CDT learning collaborative deliberately 
created dependence between counties in the same group. 

Practical considerations  Three separate steps or roll-
outs were necessary in California given limited resources 
to support implementation across all sites concurrently. 
Due to the slow-down of county services during the 
recession, Ohio counties were added to the end of the 
original design and randomized similarly to CDT and 
standard implementation.

Wingman Connect (WC) US Air Force (USAF) expansion trial 
[23]

Intervention  Interactive, group training for early-career 
personnel to prevent suicide risk, depression, and occu-
pational problems.

Setting  US Air Force (USAF) technical training school 
and 8 bases launching implementation, followed by force-
wide scale-out of the Wingman Connect (WC) Program 
delivered by USAF personnel.

Outcomes  Implementation outcomes of implementer 
fidelity and engagement, examined as a function of align-
ment of the WC program with base leadership activities, 
climate and embeddedness into base communications 

and support activities. Effectiveness outcomes were 
base-level suicide attempt rates and suicide risk scores of 
enrolled Airmen.

Design  Hybrid implementation-effectiveness (type 1) 
trial, with a 2-stage randomized design conducted con-
currently. Stage 1 involved randomized job training 
classes and enrolled participants (WC vs. control) and 
stage 2 was a stepped wedge randomization of the order 
in which eight operational bases begin to implement WC 
for all incoming early career Airmen including those 
enrolled in stage 1.

Ethical considerations  The 8 operational bases in the 
stepped wedge included sites with elevated suicide rates, 
and USAF leadership would not have approved ran-
domly assigning some to not implement any prevention 
program.

Scientific considerations  This design used all 8 bases 
for studying WC implementation, whereas a parallel 
group design would have only compared 4 implementing 
vs. 4 control sites. It also included complementary data 
from other USAF bases that were exposed to much less 
implementation of WC; this helped adjust for potential 
external changes in context regarding suicide and USAF 
administrative changes. 

Practical considerations  It was logistically impractica-
ble to prepare all 8 bases to implement simultaneously 
and thus the roll-out design was practical and efficient. 
The 8 bases were selected because they received a large 
portion of enrolled participants from the technical train-
ing school, thus integrating these two concurrent trials. 

Cautions regarding rollout designs
Because rollout designs all involve within-cluster com-
parisons of time before and after rollout, they may be 
more liable to confounding by external events unre-
lated to the program or strategy under study. External 
events, such as the COVID-19 pandemic, may disrupt 
implementation activities or service delivery. Within-
cluster comparisons across time may be distorted by 
those disruptions or may not be generalizable to times 
outside of those disruptions. External events, such as 
the transition from the ICD-9-CM diagnosis coding 
system to ICD-10-CM and organizational changes in 
electronic medical records may disrupt measurement 
of implementation outcomes, making comparisons 
across time difficult to interpret. Head-to-head rollout 
trials are subject to less bias than other rollout trials. 
While investigators or evaluators cannot anticipate 
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specific disruptive events, such as the COVID-19 pan-
demic, they must often adapt to unanticipated events 
during a rollout trial. That adaptation should consider 
how any specific external event may affect the health 
condition of interest, the delivery of specific services, 
the use of specific implementation strategies, and the 
tools for measurement of implementation outcomes.

Rollout designs that include several steps or roll-
outs across time often require longer time for enroll-
ment and observation than do parallel-group designs 
in which all units cross over at once. This may delay 
availability of study results and increase overall costs of 
completing a trial. Trials including several rollouts or 
steps spread over two years or more may be less liable 
to disruption or confounding by external changes. But, 
if those trials include a significant period of measure-
ment prior to implementation as well as measurement 
during a post- sustainment period, the trial period may 
extend over four years or more.

Conclusions
Stepped wedge and other rollout trial designs may 
be a viable and rigorous alternative to parallel-group 
designs, and especially in contrast to individually rand-
omized parallel-group designs, for evaluation of imple-
mentation strategies or policy changes. Rollout designs 
may be necessary for practical reasons, such as accept-
ability to community partners, or may be preferred for 
ethical reasons, such as concerns regarding systematic 
denial of an effective or empirically supported practice. 
In addition, stepped wedge or other rollout designs may 
be preferred for scientific reasons, including: focus on 
real-world impact at the group or cluster level, gain 
in statistical power by combining both between clus-
ter and within-cluster comparisons, and ability to dis-
tinguish different phases of implementation or policy 
change (pre-implementation, active implementation, 
and sustainment).

While rollout designs may be more liable to confound-
ing or bias due to external changes in population health 
or service delivery, investigators and evaluators can 
address that potential weakness through specific design 
choices. Staggered rollout over several steps (rather than 
one or two) will increase the likelihood that implemen-
tation or program effects can be accurately distinguished 
from unrelated external events. Random assignment of 
clusters to different rollout times will reduce the likeli-
hood of biased selection of earlier or later implemen-
tation. Consistent measurement of implementation 
outcomes, beginning before implementation in all clus-
ters, will help to distinguish true program effects from 
artifacts of changes in measurement.
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