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Validity of The Warner Initial Developmental Evaluation
of Adaptive and Functional Skills (WIDEA-FS): a daily
activity criterion checklist for infants and toddlers
Colleen Peyton 1, Kristen Wroblewski2, Jennifer Park3, Caitlin Crisante4, Kathleen Mariano5, Nancy Lyon6, Christine P. Baker6,
Brian T. Rogers7, James Roistacher5, Frances A. Carter4, Michael E. Msall4 and on behalf of the WIDEA-FS Network

BACKGROUND: The Warner Initial Developmental Evaluation of Adaptive and Functional Skills (WIDEA-FS) is a 50-item, criterion-
specified questionnaire that assesses a child’s adaptive skills in everyday context and can be used in high-risk follow-up settings to
identify risk for adverse neurodevelopmental outcome. Our aim was to validate the WIDEA-FS by comparing a sample of typically
developing children to children with special health needs and to compare results to the Capute Scales, which include domains of
including both the Cognitive Adaptive Test (CAT) and the Clinical Linguistic and Auditory Milestone Scale (CLAMS).
METHODS: Six hundred and sixty children (typically developing and having special healthcare needs) aged 0–36 months
completed the WIDEA-FS, the CAT, and the CLAMS assessments.
RESULTS: Children with special health needs scored significantly lower on the WIDEA than those with typical development. WIDEA-
FS subscales were significantly associated with the CAT (WIDEA-FS self-care 0.87, social cognition 0.89) and the CLAMS (WIDEA-FS
communication 0.96, social cognition 0.92) tests.
CONCLUSIONS: The WIDEA-FS has concurrent validity with the CAT and CLAMS and construct validity in that children with special
health needs have significantly poorer performance on the WIDEA-FS than children with typical development.
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IMPACT:

● The WIDEA-FS demonstrated both construct validity and concurrent validity with the Capute Scales, including the Cognitive
Adaptive Test (CAT) and the Clinical Linguistic and Auditory Milestone Scale (CLAMS).

● This is the first study to validate the use of the WIDEA-FS in children with typical development and children with special
healthcare needs.

● The WIDEA-FS is a quick and valid checklist that can be used to assess neurodevelopmental functioning during daily activities in
typically developing children and those at risk for neurodevelopmental differences.

INTRODUCTION
Major advances in pediatric medicine have resulted in
the increased survival of infants born preterm, as well as
children with complex genetic, neurological, cardiac, and
oncological impairments.1–3 However, the majority of these
children are at risk for a variety of developmental challenges in
self-care, motor, communication, and social learning skills.3–5 In
addition, a disproportionately large number of children at
risk for developmental disability grow up in environments
where poverty and family stressors are abundant but quality
early childhood and habilitative experiences are scarce.6,7 In
order to measure the effectiveness of intervention programs for
children both at risk for and who have developmental delays,

outcome assessment tools that describe daily activities are
required.
Presently available outcome measures, such as the Vineland

Adaptive Behavior Scales8 and the Bayley Scales of Infant and
Toddler Development, Third Edition,9 are able to effectively
discern subtleties in developmental delay in young children. The
results of these standardized assessments can be used to identify
children who would benefit from early intervention services.
However, these tests come with a high cost for both families and
healthcare centers because the tests require lengthy interviews,
in-person visits, and administration conducted by trained exam-
iners. Currently, tools for children younger than 3 years of age that
are flexible for pediatric, early childhood, rehabilitation, and social
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work professionals require sequential use over time and are
limited in their abilities to identify daily tasks that can enhance
parental confidence and a child’s sense of competency.
Msall and colleagues developed the Warner Initial Develop-

mental Evaluation of Adaptive and Functional Skills (WIDEA-FS) as
a quick and low cost measure of functional abilities in early
childhood.10 The WIDEA-FS is a multidisciplinary observation
criterion scale designed to provide a checklist of emerging
functional skills in children from birth to 36 months of age and
includes the following 4 domains: (1) self-care in feeding, dressing,
and diaper awareness, (2) mobility, (3) communication, and (4)
social cognition. The WIDEA-FS was designed by a multi-
disciplinary group of professionals whose goal was to measure
criterion-specific activities, occurring during a young child’s daily
routine. The individual items were selected based on their
relationship to meaningful everyday tasks that parents could
easily observe or participate in with the child. The WIDEA-FS has
been used as an outcome measure in children with Krabbe
disease,11 children with prenatal exposure to ZIKA virus,12 and in
children with a history of moderate-to-severe encephalopathy.13,14

While this test has been used as an outcome measure in high-risk
populations, it is important to validate the test in a normative
sample. The goal of this study was to evaluate validity of the
WIDEA-FS by comparing a sample of typically developing children
to children with special health needs ages 0–36 months and
to evaluate the concurrent validity between subscales of the
WIDEA-FS to the Capute Scales15 consisting of the Cognitive
Adaptive Test (CAT; a measure of visual motor problem solving)
and the Clinical Linguistic and Auditory Milestone Scale (CLAMS; a
measure of language).16

METHODS
Participants
The subjects were 660 children (356 boys, 304 girls) between the
ages 0 and 36 months. We prospectively recruited the following two
cohorts of children: (1) children with typical development and (2)
children with special healthcare needs (SHN). Children in the
typically developing cohort were recruited after developmental
screening by their pediatrician during well-child visit. Children were
recruited in the SHN cohort if they met any of the following criteria:
(1) at risk for health problems or developmental delays due to
prematurity (birth weight <1500 g), small for gestational age, or had
chronic medical conditions (e.g., seizures, congenital malformations
requiring surgery); (2) children with physical disability (cerebral
palsy); (3) children with developmental delay; and (4) children with
genetic disorder (e.g., Trisomy 21, spina bifida).
Among the participants, 112 experienced SHN (74 boys, 38 girls;

Supplemental Table 1). Subjects were recruited from the
University of Chicago Comer and LaRabida Children’s Hospitals
(Chicago, Illinois), the Women and Children’s Hospital of Buffalo
(Buffalo, NY), UT Galveston (TX), and Child Developmental and
Rehabilitation Center (Oregon Health & Science University). Full
Institutional Review Board approval was obtained at all sites, and
written parental consent was obtained for each participant.
All subjects were simultaneously assessed using the WIDEA-FS

and CLAMS (Supplemental Table 1). A subset of the cohort of
children with typical development and all children with SHN were
also tested with the CAT (Supplemental Table 1). A member of the
study team who was familiar with the Capute Scales and the
WIDEA-FS administered the examinations.

Test instruments
Warner Initial Developmental Evaluation of Adaptive and Functional
Skills. The WIDEA-FS was initially constructed using a Delphi
consensus among a multidisciplinary team of experts, including
developmental pediatricians, developmental psychologists, early
childhood educators, physical therapists, occupational therapists,

speech language pathologists, and nurse practitioners. Subjects
were recruited for initial testing in several clinical scenarios
including a well-child clinic, a neonatal intensive care unit follow-
up clinic, an Early Intervention program, and a clinic devoted to
surveillance of children with cerebral palsy, spina bifida, con-
genital malformations, and developmental delay. The test items
were selected to represent meaningful functional behaviors which
represented all domains of daily activities. Scoring was deter-
mined using criterion-specific areas so as to cover a meaningful
Likert scale, using four response choices for each item. The WIDEA-
FS consists of 50 individual items contained within the following
domains: self-care (17 items), mobility (9 items), communication
(13 items), and social cognition (11 items). Each item consists of an
explicit operationally defined task that is part of an everyday
activity and is rated on a scale of one (never performs task) to four
(always performs task). Examples of test items from each subscale
include: “chews solid food” (self-care), “maintains sitting without
support” (mobility), “demonstrates two-syllable babbling” (com-
munication), and “looks for an object dropped out of sight” (social
cognition). The total score ranges from 50 to 200 points. Once a
child achieves the maximum score in each domain, one can be
assured that basic skills have been achieved.
The form can be completed in several ways: directly by the

parents/caregiver, through a structured interview between parents/
caregiver and the health professional, or via telephone interview.
The WIDEA-FS takes approximately 10min to complete and is
available in both English and Spanish (Supplementary Material).

The Capute Scales. The Capute Scales are a neurodevelopmental
assessment battery for children between birth and 36 months of
age and consists of the CAT and the CLAMS15–17 sub-domains. The
CAT measures visual motor and problem-solving skills. The CAT
involves observation of the child in a structured problem-solving
play situation with common children’s toys, including blocks,
puzzles, and crayons. The CLAMS is a language assessment tool
that measures expressive and receptive language skills in the first
36 months of life.16 This assessment consists of age-based
language milestones, which are recorded through elicitation
(orienting toward a bell, playing with blocks, picture cards,
repetition of numbers, following prepositional commands) and
parent interview.16

The Capute Scales, including the CAT and CLAMS, has been
used to measure performance in children with typical develop-
ment,18 children who were born prematurely,19 as well as in
children with genetic,20 cardiac,21 or immunological disorder,22 or
experienced cerebral palsy,19 intellectual disability,20 or autism.20

Statistical analysis
Analyses were conducted using the statistical computing package
Stata Version 15. The mean, median, and standard deviation (SD),
and several percentiles (5th, 10th, 25th, 50th, 75th, 95th) were
calculated for each domain of the WIDEA-FS as well as the total
score (sum of self-care, mobility, communication, social cognition
domains) for the following age ranges of children with typical and
SHN: 0–4.9, 5–5.9, 6–6.9, 7–7.9, 8–8.9, 9–9.9, 10–10.9, 11–11.9,
12–12.9, 13–15.9, 16–18.9, 19–21.9, 22–24.9, 25–30.9, and
31–36.9 months.
We compared WIDEA-FS scores between children with typical

development and SHN using a linear regression model, with age at
the time of WIDEA-FS examination as a covariate. In addition, the
area under the receiver operating characteristic (aROC) curve was
calculated to assess the ability of the WIDEA-FS to discriminate
between children with typical development vs. those with SHN. For
sensitivity and specificity, a cutpoint was chosen based on
maximizing the Youden Index (sensitivity+ specificity− 1).
In order to understand relationships between the WIDEA-FS

subscales and the CAT and CLAMS tests, we calculated the
Spearman rank correlation coefficient between (1) WIDEA-FS
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communication score and CLAMS raw score; (2) WIDEA-FS self-
care score and CAT raw score; (3) WIDEA-FS social cognition and
CLAMS raw score; (4) WIDEA-FS social cognition score to CAT raw
score. In addition, we report 95% confidence intervals for the
correlations, based on Fisher’s transformation. Partial correlations,
adjusted for age, were also calculated based on rank values.

RESULTS
There were 660 children concurrently tested with the WIDEA-FS
and the CLAMS. Of these children, 548 were considered to have
typical development (Table 1) and 112 children had SHN
(Supplemental Table 2). A subgroup of children with typical

development received the CAT (n= 318, 58%), while the majority
of children with SHN (n= 111, 99%) completed both the CAT and
CLAMS assessment (Supplemental Table 1). Demographic and
clinical characteristics of the participants are listed in Supple-
mental Table 1. Mean and percentile scores (p5, p10, p25, p50,
p75, p95) on the WIDEA-FS in children with typical development
are listed by age group in Table 1 and Supplemental Table 3.

Children with SHN had lower birth weights and more male
participants than typically developing children
Children in the SHN group were significantly older at time of
the WIDEA-FS assessment and had significantly lower birth
weights than children in the typically developing group
(Supplemental Table 1). Additionally, the SHN group had a
significantly larger proportion of males than the typically
developing group. Social class as measured by Hollingshead
Index (Hollingshead, A. B., 1975, Four factor index of social
status, unpublished) did not differ significantly between groups
(Supplemental Table 1).

WIDEA-FS total score and domain scores were significantly lower
in children with SHN compared to typically developing children
Children in the typically developing group had increasing total
scores (Table 1) and domain scores (Supplemental Table 3) with
age. The total WIDEA-FS score for children with SHN also
increased with age, but for any given age, the SHN group had
lower domain and total scores than in the typically developing
children (Supplemental Tables 2 and 3). In fact, after controlling
for age, WIDEA-FS scores were significantly lower in the group of
children with SHN when compared to the children with typical
development in total score and in each domain score (Fig. 1).
When accounting for age, those children with SHN scored an
average of 33 points less than those children with typical
development (Table 2). Each WIDEA-FS subscale mean score was
significantly less in the group with SHN, as compared to those
with typical development (self-care, 10 points lower; mobility, 5
points lower; communication, 11 points lower; social cognition, 7
points lower; Table 2).

Table 1. WIDEA-FS total score percentile scores by age among 548
children with typical development.

Age group (months) N Mean SD p5 p10 p25 p50 p75 p95

0–4.9 100 57 11 51 51 53 55 58 64

5–5.9 20 67 16 53 55 59 61 73 104

6–6.9 22 69 7 59 61 62 69 71 80

7–7.9 17 73 11 50 63 66 71 77 103

8–8.9 15 84 9 71 73 75 84 93 99

9–9.9 18 97 12 73 89 92 93 106 128

10–10.9 16 98 13 83 85 90 96 102 138

11–11.9 18 102 10 90 91 95 99 107 125

12–12.9 29 120 15 95 100 112 119 129 151

13–15.9 57 132 18 104 106 121 131 143 165

16–18.9 37 152 16 126 132 139 151 164 184

19–21.9 37 165 17 122 146 155 168 176 188

22–24.9 42 172 10 157 159 166 172 177 188

25–30.9 60 181 11 162 168 174 184 189 197

31–36.9 60 188 10 168 176 185 190 196 200
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Fig. 1 Scatterplots of WIDEA-FS scores by age of typically developing children and children with special health needs. Children with
typical development are represented as circles, and children with special health needs are represented as triangles. Scores on the WIDEA-FS
are divided into total score (a), self-care (b), mobility (c), communication (d), and social cognition (e).
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Interestingly there were some ceiling effects noted on subscales
of the WIDEA-FS in typically developing children. The majority of
typically developing children received the maximum score on the
mobility subscale between 12 and 15 months, the communication
subscale between 18 and 21 months, and the social cognition
subscale between 25 and 30 months (Fig. 1). The self-care
subscale did not have a similar ceiling effect for typically
developing children before 3 years of age (Fig. 1).

Differentiation between children with typical development and
children with SHN using the WIDEA-FS
The aROC, cutpoints (calculated using the Youden Index), and
sensitivities/specificities for predicting SHN among the following
age groups 22–24.9 months, 25–30.9 months, and 31–36 months
of age are listed in Table 3. Of all the WIDEA-FS subscales,
communication had the highest aROC curve for all the age groups.

WIDEA-FS scores are associated with the CAT and the CLAMS
scores
There were significant associations between WIDEA-FS and CAT
and CLAMS scores, with and without adjustments for age (Table 4).
More specifically, the WIDEA-FS communication and social
cognition subscales were each significantly related to the CLAMS
test with a high correlation (communication 0.96; social cognition
0.92; Table 4). The WIDEA-FS self-care and WIDEA-FS social
cognition were also significantly related to the CAT subscale
(0.87 self-care; 0.89 social cognition; Table 4).

DISCUSSION
In this prospective study of children with both typical develop-
ment and children with SHN, we established construct validity of
the WIDEA-FS in finding that children with SHN demonstrated

significantly lower WIDEA-FS scores than children who were
typically developing. While the WIDEA-FS scores were higher in
typically developing children, scores in all the groups of children
increased along with age indicating a measurement of emerging
skill acquisition that parallels developmental maturation. We also
established concurrent validity between the WIDEA-FS (commu-
nication and social cognition subscales) with the CLAMS as well as
WIDEA-FS (self-care and social cognition) with the CAT.
The WIDEA-FS measures tasks that are functional activities and

represent the everyday skills of young children. It is not surprising
therefore that typically developing children had a significantly
greater level of functioning than children with SHN (Table 2).
In a similar fashion, the age at which typically developing

children were able to achieve the maximum scores on the WIDEA-
FS follow that of developmental maturation; the earliest skills
emerged in the mobility subscale, followed by language, and
ending with self-care. This age-ordered performance on WIDEA-FS
subscales mirror typically developing sequences of developmental
maturation.23

Similar to the Capute Scales, the WIDEA-FS provides a short
developmental catalog that can be completed in <15min without
special equipment and does not require the administrator to have
advanced professional training. Many items on the WIDEA-FS
communication subscale measure similar skills to those on the
CLAMS. For example, both assessments measure how often or if
the child uses gestures to communicate and if a child correctly
understands the words “mama and dada.” Thus the high
correlation seen between these two measures (Table 4) supports
the idea that they measure similar constructs.
Interestingly, the items on the CAT and the WIDEA-FS self-care

subscale do not overlap as directly, yet they are still significantly
correlated (Table 4). The WIDEA-FS self-care scale measures the
child’s ability to chew, independently feed using fingers, use a
spoon and fork, and drink from a cup without a lid. The CAT
measures items such as the ability to lift a cup, obtain a cube, and
secure a pellet. While these items are different in their everyday
context, the manipulative skills required to do each may represent
enough similar tasks that the two tests are highly correlated.
While the WIDEA-FS subscale social cognition is a unique

domain, we chose to compare it with the CLAMS because the
items that are measured in social cognition are heavily dependent
on language. Social skills measured in the social cognition domain
like playing “peek-a-boo,” imitating another child, and pretend
play require understanding of names of objects, people, and
requests, gesturing language, and making sense of social
communicative interactions. Unsurprisingly, we saw a significant
correlation between WIDEA-FS social cognition and CLAMS scores.
Based on a similar rationale, we also chose to compare the

WIDEA-FS social cognition to the CAT. Tasks on the social
cognition subscale of the WIDEA-FS, like taking turns to roll a
ball, turning pages in a book, and helping with household tasks

Table 2. Differences in average scores on the WIDEA-FS between
children with typical development and children with special health
needs (represented by age-adjusted linear regression coefficient,
n= 660).

Regression coefficient
(SHN—typical)

95% CI P value

Total score −33 −37, −28 <0.001

Self-care −10 −11, −9 <0.001

Mobility −5 −6, −4 <0.001

Communication −11 −12, −9 <0.001

Social cognition −7 −8, −6 <0.001

SHN special health needs.

Table 3. Cutpoints for differentiating between children with typical development and special healthcare needs (based on the Youden Index) at 3
time points between 22 and 36 months of age.

22–24.9 months 25–30.9 months 31–36.9 months

aROC (95% CI) Cutpt Se/Sp aROC (95% CI) Cutpt Se/Sp aROC (95% CI) Cutpt Se/Sp

Self-care 0.86 (0.70–1.00) 45 0.92/0.69 0.76 (0.64–0.89) 51 0.82/0.68 0.90 (0.83–0.98) 56 0.94/0.80

Mobility 0.58 (0.42–0.75) 29 0.23/0.98 0.68 (0.56–0.81) 31 0.36/1.00 0.61 (0.52–0.70) 36 0.29/0.92

Communication 0.92 (0.81–1.00) 43 0.85/0.98 0.85 (0.75–0.95) 50 0.77/0.83 0.92 (0.86–0.99) 50 0.84/0.97

Social cognition 0.76 (0.55–0.96) 33 0.62/0.98 0.78 (0.67–0.89) 42 0.91/0.65 0.82 (0.73–0.92) 40 0.71/0.82

Total score 0.90 (0.76–1.00) 162 0.92/0.86 0.83 (0.73–0.93) 178 0.86/0.67 0.93 (0.88–0.99) 176 0.87/0.92

aROC area under the ROC curve (the closer this value is to 1 the better; a value of 0.5 indicates no better than chance), CI confidence interval, Se sensitivity=
proportion of atypical cases with score <cutpoint, Sp specificity= proportion of typicals with score ≥cutpoint.
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require problem-solving skills, which require visual localization
and manipulation of objects. These adaptive skills measured on
the WIDEA require the same foundation of visual motor skills
reflected in the items measured on the CAT. While both the CAT
and CLAMS were significantly correlated to the WIDEA-FS social
cognition subscale, the CLAMS had a slightly higher correlation
with the social cognition WIDEA-FS subscale than with the CAT. In
each comparison between tests, the CLAMS had the highest
correlation to both WIDEA-FS subscales (Table 4).
While the three subscales we compared to the CAT and CLAMS

were correlated, we did not compare the WIDEA-FS mobility
subscale to the CAT and CLAMS. The CAT and CLAMS was
designed as a measure of cognitive, linguistic, and adaptive
abilities.24 The gross motor abilities tested in the WIDEA-FS
mobility subscale are not reflected in the CAT or CLAMS tasks.
Future studies should compare the WIDEA-FS mobility subscale to
a motor-based developmental outcome measure to confirm
concurrent validity.
Our study is limited in that children in the SHN group were

significantly older at the time of WIDEA-FS assessment. Children
with SHN tended to be recruited into the study later than typically
developing peers, likely because they had more medical complex-
ity and may have more often been hospitalized during earlier time
points than their typically developing peers who were followed in
outpatient clinics in the traditional follow-up sequence. For this
reason, the WIDEA-FS appears to be more evidently valid in the
SHN population after 18 months of age. Therefore, our results
should be interpreted with some caution.
We chose to calculate cutpoints to indicate a differentiation or

risk of delay at three time points in the second year of life
(22–24.9 months, 25–30.9 months, and 31–36.9 months), because
children in our SHN cohort tended to be older at the time of
WIDEA-FS testing. If the goal of the clinician is to use the WIDEA-FS
to screen children who will need to receive a more detailed, in-
person neurodevelopmental assessment, we recommend that the
clinician consider using the cutpoints listed in Table 3 for children
between 22 and 36.9 months of age, especially in the self-care,
communication, and social cognition domains. Because we found
a ceiling affect at a younger age in the mobility domain of the
WIDEA-FS domain, the 2-year cutpoints are less robust in
distinguishing between children with typical and SHN. For this
reason, we have included the tables with percentile scores of
children with typical development at all ages (Table 1 and
Supplemental Table 3) and encourage clinicians to use the 10th
percentile scores to refer children at younger ages for more
detailed assessment.
The results of this study suggest that the WIDEA-FS can be a

useful tool for the description of functional status in everyday
activities in children between birth and 36 months of age. It is
important for clinicians working with infants and children at risk of
delay to identify those children who would benefit from targeted
interventions and supports. However, it is not always possible for
families to complete traditional detailed standardized testing,
which requires a visit with a skilled tester and participation of the
child. Considering that the time it takes to complete the WIDEA-FS

is much less than that of traditional observational and ques-
tionnaire inventories, it can be used easily as either a part of a
battery of developmental tests or when other, more extensive
testing is unavailable. This test may also be issued remotely and
may be of benefit to families who have limited resources to travel
to a pediatric medical center or are burdened by traveling a great
distance to receive follow-up care.
We believe that the WIDEA-FS is an efficient and valid

assessment that provides health professionals and educators a
comprehensive overview of emerging functioning during daily
routines. This can help professionals prioritize interventions that
underly the motor, communicative, and social aspects of these
routines.
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