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ABBREVIATIONS

START-

Play

Sitting Together and Reaching

to Play

uEI Usual early intervention

AIM To describe the development of an intervention-specific fidelity measure and its

utilization and to determine whether the newly developed Sitting Together and Reaching to

Play (START-Play) intervention was implemented as intended. Also, to quantify differences

between START-Play and usual early intervention (uEI) services.

METHOD A fidelity measure for the START-Play intervention was developed for children with

neuromotor disorders by: (1) identifying key intervention components, (2) establishing a

measurement coding system, and (3) testing the reliability of instrument scores. After

establishing acceptable interrater reliability, 103 intervention videos from the START-Play

randomized controlled trial were coded and compared between the START-Play and uEI

groups to measure five dimensions of START-Play fidelity, including adherence, dosage,

quality of intervention, participant responsiveness, and program differentiation.

RESULTS Fifteen fidelity variables out of 17 had good to excellent interrater reliability

evidence with intraclass correlation coefficients (ICCs) ranging from 0.77 to 0.95. The START-

Play therapists met the criteria for acceptable fidelity of the intervention (rates of START-Play

key component use ≥0.8; quality ratings ≥3 [on a scale of 1–4]). The START-Play and uEI

groups differed significantly in rates of START-Play key component use and quality ratings.

INTERPRETATION The START-Play fidelity measure successfully quantified key components of

the START-Play intervention, serving to differentiate START-Play from uEI.

Intervention fidelity refers to faithful and accurate imple-
mentation of an intended intervention. It is a multidimen-
sional construct with five dimensions: adherence, dosage,
quality of intervention delivery, participant responsiveness,
and program differentiation (Fig. 1).1–5 Adherence mea-
sures the accurate delivery of the key components of an
intervention as it was designed. Dosage refers to the
amount of a specific intervention delivered, measured in
terms of time, frequency, or rate. Quality of intervention
delivery concerns the manner in which therapists imple-
ment the intervention using the overall processes or strate-
gies designed by the developers. Participant responsiveness
involves the extent to which participants respond to, or are
engaged in, the intervention. Program differentiation indi-
cates whether the characteristics of a target intervention
can be differentiated from those of other interventions.
Program differentiation can include items comparing
groups from the other four dimensions of fidelity; differen-
tiation between approaches is important to identify the
active elements essential for a successful intervention. Ade-
quate measurement and reporting of the multiple

dimensions of intervention fidelity ensures the accurate
presentation, implementation, and examination of the tar-
get intervention, and improves the replicability of the
intervention.1,2 However, studies using fidelity measure-
ment in rehabilitation generally focus on only adherence
and not the other dimensions of fidelity measurement.6–10

The Sitting Together and Reaching to Play (START-
Play) intervention aims to advance motor and cognitive
skills in infants with neuromotor disorders.11,12 A consor-
tium of pediatric physical therapists, psychologists, educa-
tion researchers, and interventionists developed the
START-Play intervention based on effectiveness research
and child development theories supporting grounded cog-
nition.12 The START-Play intervention emphasizes the
importance of developing early motor skills (sitting and
reaching) alongside the progression of problem-solving
abilities, thus advancing learning and overall development
(see Appendix S1, online supporting information, for com-
parison of START-Play and usual early intervention
[uEI]). Therefore, the START-Play intervention focuses
on promoting therapeutic behaviors linking infants’ sitting,
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reaching, and problem-solving skills, and building the
capacity of parents to continue the linkage of these areas.

When a new intervention is compared to existing prac-
tice, it is important to use a fidelity measure that reflects
the unique features or key components of the new inter-
vention. A fidelity measure for the START-Play interven-
tion was developed as part of a randomized controlled trial
comparing infants who received uEI services (uEI group)
to infants who received the START-Play intervention in
addition to uEI (START-Play group).11 UEIs are federally
funded services received by infants participating in the
START-Play randomized controlled trial and may vary in
type and amount. UEI was not defined or explained other
than in the context of our measure, with early intervention
provided to children because of motor delays, specifically
delays in sitting and reaching. There was no intention to
include or exclude a specific model or approach to early
intervention and an eclectic approach appeared to predom-
inate. No defined infant rehabilitation approach for early
intervention was noted for any child in this study. The aim
and intent of this fidelity measure was to examine if the
START-Play therapists were implementing the START-
Play intervention as intended (adherence) and if the
START-Play intervention was actually different from the
child’s uEI (program differentiation). For program differ-
entiation, the content and amount of intervention

(adherence and dosage) and intervention process (quality of
intervention delivery and participants responsiveness) were
compared between the two groups. This paper highlights
the two-phase process conducted to develop the interven-
tion-specific fidelity measure and the implementation of
the measure to quantify adherence and program differenti-
ation during the randomized controlled trial.

METHOD
Phase I: development and reliability of the fidelity
measure
Seventy-nine therapists from four different regions of the
United States (Northwest, Midwest, Northeast, Southeast)
participated in the START-Play clinical trial. Ethical
approval was obtained from a central (Duquesne Univer-
sity) or specific (Virginia Commonwealth University) insti-
tutional review board. Informed written consent for
videotaping intervention sessions was obtained from par-
ents and therapists in both groups. The therapists in the
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Figure 1: Multidimensional construct of the Sitting Together and Reaching to Play (START-Play) intervention fidelity. [Colour figure can be viewed at
wileyonlinelibrary.com]

What this paper adds
• The Sitting Together and Reaching to Play (START-Play) fidelity measure is

the first intervention-specific measure used in pediatric rehabilitation.

• The measure is reliable between raters in evaluating behaviors relevant to
START-Play intervention.

• The measure differentiates the START-Play intervention from usual early
intervention by quantifying differences in five dimensions of fidelity.
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START-Play group (n=14) received 3 days of training by
the principal investigator of the START-Play research
team and had ongoing oversight by an on-site principal
investigator. The therapists were instructed to provide the
START-Play intervention consistently in collaboration
with a parent or caregiver and had access to their site prin-
cipal investigator for feedback and advice. The other group
of therapists were early intervention (Individuals with Dis-
abilities Education Act Funded) providers for infants ran-
domly assigned to the control (uEI) group. If a parent of
an infant who was assigned to the uEI group agreed, the
infant’s usual care therapist was invited to participate.
Forty-nine therapists (14 in START-Play, 35 in uEI) con-
sented to videotaping and were used in the fidelity analysis.
Demographic information for all therapists who consented
to video analysis, including age, sex, level of education,
professional title, years of experience, and ethnicity is pre-
sented in Appendix S2 (online supporting information).

The development of the START-Play fidelity measure
was a three-step process: (1) identifying key components,
(2) establishing a measurement system (i.e. how to measure
the key components and how to determine if the interven-
tion was implemented with acceptable fidelity), and (3)
evaluating reliability evidence.13 The process of developing
an intervention-specific, multi-dimensional fidelity measure
is detailed in a perspective paper and briefly described
below.6

Step 1: identifying key components
Three members of the START-Play research team (RH,
SC, SS) participated in steps 1 and 2. Based on the theory
of change supporting the START-Play intervention and
detailed analysis of sample videos of intervention sessions
representing START-Play and uEI, key components were
identified and operationally defined (Table S1, online sup-
porting information).11,14 The key components were
intended to examine the extent to which therapists deliver
the intervention (six START-Play behaviors) and avoid
activities being excluded from the intervention (five non-
START-Play behaviors). These 11 behaviors formed the
basis of the fidelity measure to measure accuracy of deliv-
ery of the START-Play intervention and differentiate
START-Play from uEI.

Step 2: establishing a measurement system
The START-Play fidelity measure consisted of two types
of measurement: quantifiable therapeutic behavior
(Table S1) and qualitative scoring via a Likert scale
(Table S1). Individual behaviors were coded for each min-
ute (i.e. if a behavior was observed any time during the
interval, it was coded as ‘1’; if not observed, it was coded
as ‘0’). Codes were not mutually exclusive and multiple
codes could be documented in each 1-minute interval. The
numbers of START-Play behaviors and non-START-Play
behaviors occurring at least once in each minute were
summed. Quality of the intervention was scored at the end
of each 10-minute segment of the intervention session.

Four rating scales with scores ranging from 1 (low) to 4
(high) were used to assess the overall quality of interven-
tion. The first two scales were gestalt ratings, indicating
the therapist’s overall quality in providing START-Play
intervention. The third and fourth scales were also gestalt
ratings, indicating overall parental level of interest and
engagement with the therapist and their child.

For each session, fidelity variables were calculated as fol-
lows. (1) Adherence to the START-Play intervention: the
rate at which each START-Play behavior was used during
a session (e.g. the number of minutes in which the behav-
ior was used divided by total minutes of the session). (2)
Dosage: total minutes of session, the number of minutes in
which any START-Play behavior was used (START-Play
dosage), and number of minutes in which any non-
START-Play behavior was used (non-START-Play
dosage). (3) Quality of intervention delivery: for both scales
of therapists’ overall level of effectiveness, Likert scale rat-
ings for each 10-minute interval were averaged. (4) Partici-
pants’ responsiveness: for parental level of interest and
engagement scales, ratings for each 10-minute interval
were averaged. (5) Program differentiation: the average of
adherence, dosage, quality of intervention, and responsive-
ness were compared between groups.

Criteria for adequate adherence of the START-Play
therapists was determined by scoring preliminary study
intervention sessions that START-Play researchers consid-
ered to be good examples of the START-Play intervention.
The criterion for each behavior and each summary variable
was set a priori. These definitions and criteria were shared
with the therapists during training.

Step 3: evaluating reliability evidence
Two coders (MA and AK) and two site principal investiga-
tors (RH and SD) of the START-Play research team
worked together to clarify coding definitions and establish
interrater reliability for all fidelity measure variables. Both
coders had clinical and research experience in pediatric
rehabilitation as a physical or occupational therapist and
were not involved in steps 1 and 2. Reliability training
involved didactic instruction by the principal investigators’,
coding of the same intervention videos, and comparison of
coding results. The team met in person or via videoconfer-
ence to discuss START-Play/non-START-Play behaviors
on which the coders disagreed; they also refined the coding
protocol and added examples of behaviors to clarify defini-
tions in the protocol. While establishing reliability, some
behaviors were coded in pairs to improve interrater relia-
bility. For example, ’provides information on cognitive and
motor interaction’ and ’START-Play brainstorming’ were
paired for coding. If either of the two behaviors was
observed during an interval, it was coded as ’1’, indicating
presence. This iterative process of training and clarification
continued until the two coders and one principal investiga-
tor reached acceptable agreement (≥80%) on four videos
when comparing individual coding of all behavioral cate-
gories to be quantified. After reaching high agreement on
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four consecutive videos, 20 videos (20% of the overall
START-Play fidelity data; 10 START-Play and 10 uEI)
were coded by both coders.15 Intraclass correlation coeffi-
cients (ICCs) were calculated for each fidelity variable to
examine interrater reliability evidence of START-Play
fidelity scores using R-4.0.2 and the irr 0.84.1 package.16

ICCs were calculated to quantify absolute agreement for
individual ratings while treating participants as random
effects and raters as fixed effects.17

Phase II: adherence and program differentiation using the
fidelity measure
The second phase aimed to apply the START-Play fidelity
measure to describe adherence to START-Play and quan-
tify differences between START-Play and uEI services
(program differentiation). The relationship between thera-
pists’ years of clinical experience and therapists’ adherence
to START-Play, and the relationship between therapists’
adherence to START-Play and participant responsiveness
were examined. The design of this phase was embedded in
the overall comparison trial, comparing early intervention
therapy sessions and START-Play sessions on the fidelity
variables, as well as correlations between specific compo-
nents of therapist characteristics and fidelity variables.

A total of 103 videos (64 START-Play and 39 uEI), with
one video per child whose parent and therapist both con-
sented in writing, were analyzed. Two coders with estab-
lished interrater reliability and blind to group assignment
coded the videos of the intervention sessions. The inter-
vention videos were randomly assigned to either coder for
independent coding.

Statistical analysis
Descriptive statistics for fidelity variables were calculated
for the START-Play and uEI groups. To determine if the
START-Play intervention was implemented as designed,
variables on adherence and quality of intervention delivery
in the START-Play group were compared with criteria for
good fidelity (see Table S2, online supporting information,
for criterion levels). General linear mixed-effects mod-
elling, accounting for variance between coders and between
videos, was used to describe differences between START-
Play and uEI. Finally, to evaluate the relationships between
intervention fidelity and participant responsiveness, and
between therapists’ length of clinical experience and their
fidelity to START-Play intervention, bivariate correlation
analyses, which accounted for data nesting within coders
and videos, were conducted (Appendix S3, online support-
ing information). Data analyses were conducted with an
alpha of 0.05 using R-4.0.2 (R Foundation for Statistical
Computing, Vienna, Austria) and the lmerTest package
3.1.18

RESULTS
Phase I
The ICC values for all fidelity scores are shown in
Table S2. All fidelity scores except two had good to

excellent interrater reliability evidence with ICCs ranging
from 0.77 to 0.95.15 ‘Greater assistance than needed’
showed an acceptable level of reliability (ICC 0.73),
whereas ‘flexible and not rigid’ had poor reliability. We
further investigated ’flexible and not rigid’ and found that
when the ICC was computed separately by group, reliabil-
ity evidence was good in the START-Play group (ICC
0.76) but poor in the uEI group. The overall high reliabil-
ity findings supported the use of the fidelity measure in the
START-Play clinical trial. In Phase II, we used the ’flexi-
ble and not rigid’ variable for ’adherence’ in the START-
Play group but did not use it for program differentiation.

Phase II
Adherence to START-Play intervention
The START-Play therapists met the criteria for acceptable
fidelity of the planned intervention (Table S2). Regarding
adherence to START-Play behaviors, three of four behav-
iors met the criteria. Throughout the sessions, the thera-
pists provided the child with ‘cognitive opportunities’
(mean rate [SD] 0.80 [0.17]) and showed ‘flexible and not
rigid’ behavior (e.g. allowed the child to self-initiate move-
ment and problem-solve) (mean rate 0.93 [0.11]). At a
mean rate of 0.27 (0.22), the therapists provided informa-
tion on cognitive and motor interaction or worked with
the parent to brainstorm strategies for practicing START-
Play concepts within the daily routines of the family. This
was a slightly lower rate than the criterion (≥0.3). At a
mean rate of 0.47 (0.25), therapists either encouraged par-
ent engagement (e.g. providing information, brainstorming,
encouraging parent to lead activities) or parents actively
engaged in intervention. In terms of dosage, START-Play
therapy sessions lasted 49.6 minutes on average. At least
one START-Play behavior was implemented during an
average of 48.1 minutes (96.8% of session length). For
quality of intervention delivery and participant responsive-
ness, all quality ratings met the criteria (≥3 on a scale of 1–
4). The findings indicated that START-Play therapists
implemented key components of the intervention as
intended, and the parents in the START-Play group
engaged in a bidirectional discussion with the therapist,
and interacted and provided opportunities for their child
throughout most of the session.

Differentiation between START-Play and uEI services
Comparison analyses revealed significant differences
between START-Play and uEI on all fidelity variables
(Table S2; see Appendix S3 for detailed output). Regarding
individual behavior use, rates of START-Play behaviors
were higher in the START-Play group (p<0.001 for all
behaviors) and rates of non-START-Play behaviors were
higher in the uEI group (p<0.001 for all behaviors). In the
uEI group, ’intervention activities which are not START-
Play related’ showed the highest rate of use (0.85 [0.18]).
Therapists in the uEI group provided the child with
‘greater motor assistance than needed’ (0.35 [0.20]) and
showed ‘rigid adherence to correct way of moving’ (0.51
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[0.23]) at a much higher rate than therapists in the
START-Play group (0.11 [0.14] and 0.09 [0.12] respec-
tively). At a rate of 0.48, therapists in the uEI group pro-
vided information about the child’s development other
than the relationship between motor and cognitive skills or
did brainstorming strategies that were not START-Play
related. Therapists in the START-Play group implemented
an average of 1.5 START-Play behaviors and an average
of 0.3 non-START-Play behaviors during each minute of
intervention. In the uEI group, for each minute of inter-
vention, an average of 0.6 START-Play behaviors and an
average of 1.5 non-START-Play behaviors were used.

In terms of dosage, therapy sessions lasted about 9 min-
utes longer in the START-Play group compared to the
uEI group. The sum of minutes in which any START-Play
behaviors were used (START-Play dosage) was larger in
the START-Play group (p<0.001); the sum of minutes in
which any non-START-Play behaviors were used (non-
START-Play dosage) was larger in the uEI group
(p<0.001).

For quality of intervention delivery and participant
responsiveness, therapists in the START-Play group had
higher ratings of overall effectiveness in providing a ‘just
right’ challenge in sitting and reaching for the advance-
ment of child cognition (p<0.001), as well as in initiating
and encouraging parental interest and engagement
(p<0.001) than those in the uEI group. Parental levels of
engagement with the therapist (p<0.05) and their child
(p<0.001) were also rated higher in the START-Play
group.

Relationship between therapists’ adherence to START-
Play intervention, participant responsiveness, and
therapists’ clinical experience
Overall, positive significant correlations were indicated
between adherence to START-Play intervention and par-
ticipant responsiveness (e.g. parent engagement with the
therapist and child) (Table 1). There was a moderate posi-
tive relationship among ‘more START-Play behaviors per
minute’ and ‘more minutes of therapists encouraging par-
ental lead activity’, and a ‘higher level of parental engage-
ment with the therapist’. There was a strong positive
correlation between ‘therapist encourages parent lead activ-
ities’ and ‘parent engagement with the child’ throughout
the intervention session. There was also a statistically sig-
nificant relationship and strong positive correlation
between ‘therapists’ effectiveness in initiating parental
engagement’ and ‘parental level of engagement with the
therapist and child’. Relationships between therapists’
length of experience in early intervention and START-Play
intervention fidelity (adherence to START-Play behaviors
and quality of intervention delivery) were not significant
(p>0.05).

DISCUSSION
Recently, fidelity measures have been developed and used
in rehabilitation research, yet attention to measuring

fidelity across the five dimensions and focusing on program
differentiation has been lacking.19–21 Monitoring of both
the experimental and comparison groups, and comparing
for key differences, is vital to optimize rehabilitation
research. We described the development of a multidimen-
sional, intervention-specific fidelity measure (Phase I) and
the utilization of the measure to determine adherence and
program differentiation (Phase II). By using the fidelity
measure for both groups in a randomized controlled trial,
the unique components of the START-Play intervention
were clearly defined and differentiated from the interven-
tion implemented by therapists in the uEI group.

Phase I
We developed the multidimensional fidelity measure fol-
lowing a three-step process and found evidence of reliabil-
ity between coders after multiple iterations of training,
analysis, and discussion. While establishing interrater relia-
bility, refinements to the definitions of key components
and the measurement system occurred. Although the exact
time was not computed, training and practice for coding
using the START-Play fidelity measure took more time
than other fidelity measures (16 hours), as a rough estima-
tion.20 This may be partly because we used a complex
measurement system which involved the rate of occurrence
of each component rather than using a single score or
checklist for present or absent.

Table 1: Bivariate correlations of adherence, quality of intervention deliv-
ery and participant responsiveness in START-Play group

Parent interest/
engagement with
therapist

Parent interest/
engagement
with child

START-Play behavior use
(adherence)

Correlation estimate (p)

Cognitive opportunity 0.046 (0.685) 0.271 (0.024)
Flexible and not rigid 0.054 (0.664) 0.255 (0.052)
Provides information on
cognitive and motor
interaction OR START-
Play brainstorm

0.42 (<0.001) 0.255 (0.048)

Encourages parent lead
activities OR parent
provides intervention

0.419 (<0.001) 0.793 (<0.001)

Average number of
START-Play behaviors
used during each
minute

0.367 (0.002) 0.423 (0.001)

Quality of intervention
delivery
Therapist’s level of
effectiveness in using
just right challenge in
sitting and reaching to
advance cognition

0.113 (0.399) 0.229 (0.086)

Therapist’s level of
effectiveness in
initiating parental
interest/engagement

0.866 (<0.001) 0.709 (<0.001)

Bold type indicates statistical significance. START-Play, Sitting
Together and Reaching to Play.
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Phase II
The START-Play fidelity measure was found to reliably
identify the unique features and verify implementation
adherence of the START-Play intervention. The fidelity
process also distinguished the START-Play intervention
from uEI. Therapists in the START-Play group used
START-Play behaviors (particularly ‘cognitive opportu-
nity’) with much higher rates, compared with the uEI ther-
apists. The START-Play therapists kept cognition at the
center of the task and provided the child with opportuni-
ties for practicing cognitive skills. The START-Play thera-
pists were more effective in using the ‘just right challenge’
in sitting and reaching to advance the child’s skills. Thera-
pists in the START-Play group demonstrated non-
START-Play behaviors (particularly ‘rigid adherence to
correct way of moving’) at a much lower rate, which means
they allowed the child time to solve their own motor prob-
lems and did not prohibit the child’s self-initiated move-
ments, consistent with the training and theoretical model.

Behaviors on certain aspects of family-centered services
(e.g. sharing information and collaboration between thera-
pists and parents) were observed in both groups, but the
content was slightly different. Although information shar-
ing or brainstorming was observed with similar rates of use
(approximately 40% of the session) in both groups, the
topics discussed in the START-Play group were primarily
cognitive and motor interactions, but in the uEI group,
motor-cognitive linkage was barely discussed. Instead,
topics that related to children’s development (such as
motor and sensory functions, feeding, activities of daily liv-
ing, adaptive equipment) were discussed. Although less fre-
quent than in the START-Play group, the uEI group
performed some START-Play behaviors such as ‘encour-
ages parent lead activities or parent provides intervention’
at a rate that exceeded the criterion for adequate adherence
of the START-Play therapist (≥0.3). Behaviors that
encourage parent engagement in intervention activities
with their children may be a common feature of early
intervention services. START-Play therapists also spent
more time in initiating parental interest and engagement in
the intervention than therapists in the uEI group. Finally,
parents in the START-Play group were rated as demon-
strating a greater level of interest and engagement with the
therapist and with their child during the intervention, com-
pared to parents in the uEI group.

Bivariate correlation analyses showed interesting find-
ings. The therapists’ length of experience in early interven-
tion services was not significantly related to their
adherence to the START-Play intervention or with the
quality of intervention. This finding differs from other
research showing positive significant correlations between
quality of intervention and professionals’ length of experi-
ence in practice.22 One possible explanation is that
START-Play therapists had a higher level of education
(ranging from clinical masters to doctorate, median: clini-
cal doctorate) compared to professionals who participated
in the Knoche study (ranging from high school diploma to

graduate degree, median: 4-year college degree).22 This
has clinical implications in that therapists who are educated
to be an early intervention provider and properly trained
in the START-Play intervention can implement this new
intervention. In general, therapists’ adherence to START-
Play behaviors and quality of intervention delivery were
significantly related to participant responsiveness. Interest-
ingly, but understandably, START-Play behaviors that
were correlated with participant responsiveness (i.e. parent
interest/engagement) all involved interactions or communi-
cation between therapists and parents (e.g. providing infor-
mation, brainstorming, encouraging parents to lead
activities), rather than a focus on the child (e.g. cognitive
opportunity). We believe that parental levels of interest/en-
gagement influence intervention outcomes, however, the
current study was not designed to study the effects of fide-
lity on intervention outcomes.

This research is novel in that it involves measurement of
all five dimensions of fidelity and differentiates START-
Play from other early intervention services. The process
described can serve as a model for fidelity measurement
development and implementation in intervention research.
As opposed to generic fidelity measures that evaluate gen-
eral attributes and strategies that are commonly used
across similar interventions, the START-Play fidelity mea-
sure is an intervention-specific measure. It can be used for
replicating efficacy or effectiveness studies on the START-
Play intervention. The fidelity measure can also be used by
therapists to examine their delivery of the key components
of the START-Play intervention. Future work will include
analysis of the relationship between fidelity outcomes and
intervention outcomes, to identify the active elements of
the START-Play intervention. This information can help
to determine components that are essential for successful
intervention and that make START-Play distinct from
other early intervention services.

Limitations
One item on the fidelity measure (‘flexible and not rigid’)
did not reach acceptable reliability evidence when used
within the early intervention services, therefore, further
study is needed to refine this item. Although the coders
were blinded to group assignment, it is possible that they
discovered unique features of START-Play intervention
from watching videos. Consequently, they may have
guessed which group a child belongs to, and this could
have led to bias.

Thirty-five out of 65 therapists in the uEI group
(53.8%) consented to be videotaped. There may be differ-
ences in demographic characteristics or in early interven-
tion approaches utilized between the therapists who
consented to be videotaped and those who did not. How-
ever, this is unknown because the therapists who were not
videotaped also did not consent to filling out the survey
that provided the relevant information. In addition, we
were unable to specifically define ‘usual care’ early inter-
vention with our methodology; our methods did not
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include gathering data to completely describe early inter-
vention across the different regions of the country. We
could only describe the differences displayed from the
START-Play intervention. Thus, the process we used (not
the developed instrument) is more likely to be useful in
future studies, which might aim to compare specific
approaches (e.g. Goals Activity Motor Enrichment, Baby
Constraint-induced Movement Therapy).23,24 This study
involved cross-sectional data. Examining intervention fide-
lity at multiple time points (e.g. multiple sessions of each
family, multiple performances from each therapist across
several families) would increase the generalizability of the
findings across settings and groups. Future research will
include longitudinal data from a larger sample of families
and therapists, to examine differences in fidelity across
time as well as the relationship between fidelity and inter-
vention outcomes.

CONCLUSION
Fidelity measurement is important for randomized con-
trolled trials in order to document adherence to interven-
tion protocols and differentiation from the control
condition. Development of an appropriate fidelity measure
and determination of reliability evidence takes time and

effort. After development and evaluation of the START-
Play fidelity measure, we were able to document adequate
adherence to the protocol and differentiation of START-
Play from the uEI. Our detailed fidelity measurement pro-
cess provides evidence of the reliability of the START-Play
intervention comparison and can serve as a model for other
intervention studies.
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