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Abstract

Objective Create and validate developmentally sensitive parent-report measures of emotional

distress for children ages 1–5 years that conceptually align with the Patient-Reported Outcome

Measurement Information System (PROMISVR ) pediatric measures. Methods Initial items were

generated based on expert and parent input regarding core components of emotional distress in

early childhood and review of theoretical and empirical work in this domain. Items were psycho-

metrically tested using data from two waves of panel surveys. Item response theory (IRT) was ap-

plied to develop item calibration parameters (Wave 1), and scores were centered on a general U.S.

population sample (Wave 2). Final PROMIS early childhood (EC) instruments were compared with

existing measures of related constructs to establish construct validity. Results Experts and

parents confirmed the content validity of the existing PROMIS Pediatric emotional distress

domains (i.e., anger, anxiety, and depressive symptoms) as developmentally salient for young chil-

dren. Existing items were adapted and expanded for early childhood by employing best practices

from developmental measurement science. Item banks as well as 4- and 8-item short forms, free

from differential item functioning across sex and age, were constructed for the three domains

based on rigorous IRT analyses. Correlations with subscales from previously validated measures

provided further evidence of construct validity. Conclusions The PROMIS EC Anger/Irritability,

Anxiety, and Depressive Symptoms measures demonstrated good reliability and initial evidence of

validity for use in early childhood. This is an important contribution to advancing brief, efficient

measurement of emotional distress in young children, closing a developmental gap in PROMIS

pediatric emotional distress assessment.

Key words: anger; anxiety; depression; depressive symptoms; early childhood; emotional distress;
irritability; IRT; mental health; PROMIS.

Introduction

From early ages, children’s emotional distress can sig-
nificantly affect social-emotional trajectories (Alink

et al., 2006; Carbonneau et al., 2016; Hay et al., 2014).
The Patient-Reported Outcomes Measurement

VC The Author(s) 2022. Published by Oxford University Press on behalf of the Society of Pediatric Psychology.
All rights reserved. For permissions, please e-mail: journals.permissions@oup.com 547

Journal of Pediatric Psychology, 47(5), 2022, 547–558

https://doi.org/10.1093/jpepsy/jsac029

Advance Access Publication Date: 18 April 2022

Original Research Article

https://orcid.org/0000-0003-0934-0207
https://academic.oup.com/


Information System (PROMISVR ) pediatric initiative val-
idated brief and robust emotional distress measures to
capture anxiety, anger, and depressive symptoms for
5–17 year olds. Such measures parallel PROMIS adult
instruments, allowing for continuity of assessment from
pediatric to adult health (Varni et al., 2014), and have
been validated across chronic health conditions
(DeWalt et al., 2015; Irwin et al., 2012). Recent
advancements in measurement science suggest such
constructs can be reliably and validly measured in
younger children, with associations to impairment in
functioning and predictive utility across the lifespan
(Briggs-Gowan et al., 2004; Buss et al., 2013; Egger &
Angold, 2006; Luby, 2010; Wakschlag et al., 2018).
However, a lack of pragmatic developmentally sensitive
measures feasible for clinical use remains a gap in the
field. To bridge this divide, we used PROMIS method-
ology (Cella et al., 2007; PROMIS Cooperative Group,
2013), and drew on the developmental specification
framework to ensure a developmentally meaningful
process to: (a) Create lifespan coherent (i.e., varied de-
velopmental manifestations of a consistent phenome-
nology over time as described in Wakschlag et al.,
2010; Carter et al., 2013; Blackwell et al., 2020)
PROMIS early childhood (EC) parent report measures
of emotional distress that conceptually align with
PROMIS Pediatric instruments and are calibrated and
normed to the general US population; and (b) Conduct
preliminary validation of these instruments.

Methods

Cella et al. and Lai et al. (this issue) provide detailed
qualitative and quantitative methods, respectively,
used to develop the PROMIS EC instruments. Here,
we focus on elements of the process unique to develop-
ing the emotional distress measures. Data are available
upon request.

Concept Specification
We hosted a half-day meeting with 15 experts in de-
velopmental psychology and psychopathology and
measurement sciences, followed by 10 semistructured
interviews with parents of 1–5 year olds. These were
designed to review existing PROMIS Pediatric emo-
tional distress domain frameworks, discuss their rele-
vance for early childhood, and determine gaps and
modifications for younger children. The three authors
with specialized expertise in early childhood irritabil-
ity (L.W.), depression (J.L.), and anxiety (K.B.) pro-
vided input throughout the concept specification and
item writing processes. See Cella et al. (this issue and
associated Supplementary Materials) for expert and
participant details, interview guides, and the qualita-
tive data analysis procedures.

Draft Item Pool Development
As described in Cella et al. (this issue), the existing
PROMIS Pediatric instruments for 5–17 year olds
guided our measurement framework. To ensure de-
velopmental sensitivity, it was also essential to not
constrain the PROMIS EC measures to emotional
distress features defined solely by those in older chil-
dren. The developmental specification framework
generated and validated by the senior author (L.W.)
was specifically designed to combine lifespan coher-
ence with characterization of developmentally spe-
cific features (Wakschlag et al., 2010). It served as
the basis for the Multidimensional Assessment
Profiles (MAPS) survey instruments, which have
been validated on over 5,000 young children from
community samples (Krogh-Jespersen et al., 2021;
Wakschlag et al., 2018). For the PROMIS EC emo-
tional distress measures, we drew on the MAP-
Disruptive Behavior (MAP-DB) Temper Loss (irrita-
bility) scale (Krogh-Jespersen et al., 2021;
Wakschlag et al., 2012, 2014) and the newly devel-
oped internalizing scales capturing anxious and de-
pressive behaviors MAPS Internalizing (MAPS-INT;
Wakschlag et al., 2021), collectively known as the
MAPS-INT scales. The MAPS surveys were specifi-
cally derived to identify those features of dysregula-
tion and context that are most informative for
differentiating atypical patterns in early childhood
and are consistent with other assessment methods
created to characterize developmental phenotypes of
early emotional distress (Buss et al., 2013; Luby,
2010; Petitclerc et al., 2015). The MAPS scales were
originally designed to operationalize the NIMH
Research Domain Criteria construct of the full nor-
mal: abnormal spectrum (Casey et al., 2014). As
such, its scales are not consistent with the pragmatic
PROMIS framework. However, based on clinical
and predictive validity of this developmental ap-
proach (Damme et al., 2020; Wakschlag et al.,
2015; Wiggins et al., 2021), we drew on the word-
ing of MAPS items to developmentally enrich those
modified from the PROMIS Pediatric item banks.
Supplementary Materials A–C show how each exist-
ing item from the PROMIS Pediatric parent proxy
measures was adapted for use in the PROMIS EC
emotional distress measures.

Per PROMIS standards (PROMIS Cooperative
Group, 2013), all draft items underwent translatabil-
ity review (Devine et al., 2018) followed by cognitive
interviews with at least five parents per item (see Cella
et al., this issue, for participant recruitment informa-
tion, including Table 3 for participant demographics)
and Lexile reading-level analysis for each item. Across
the three domains, only items at or below the sixth
grade reading level were retained.
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Item Bank Development and Psychometric
Evaluation
Two waves of panel surveys were conducted. We used
data collected from the Wave 1 testing Form B
(N¼ 700) to determine optimal items to be included
in the final item banks, of which a subset was adminis-
tered for Wave 2 testing (N¼1,057) to finalize item
parameters and establish reference values. All items
used the same item context (“In the past 7 days. . .”)
and a 5-point Likert scale from 1 (Never) to 5
(Always). See Lai et al. (this issue) for sample charac-
teristics, data collection procedures, and analytic
approaches. Using Wave 1 data, we conducted explor-
atory and confirmatory factor analyses (EFA; CFA) to
confirm unidimensionality of items within Anxiety,
Anger/Irritability, and Depressive Symptoms item
pools. We applied the graded response model (GRM;
Samejima, 1997) to estimate item parameters and ex-
amined differential item functioning (DIF) between
child age (1–2 vs. 3–5 years) and sex (female vs. male).
We created the 8-item short-forms used in the Wave 2
testing by selecting a representative set of clinically rel-
evant items while optimizing reliability.

Using the combined data from Waves 1 and 2, we
estimated item parameters using multigroup GRM
analyses, centering on the Wave 2 sample because it
was a probability-based sample weighted to the U.S.
Census Bureau’s March 2018 Current Population
Survey. We estimated item parameters that were ad-
ministered only in Wave 1 using a “fixed-parameter
calibration” approach so that all items were on the
same measurement continuum of their respective
scales. We also simulated computer adaptive testing
(CAT) administration and evaluated the mean and me-
dian number of items administered and Pearson corre-
lations between CAT scores and full bank scores.

Across-Domain Associations and Known-Groups
Validity
We examined associations between the emotional dis-
tress measures and other PROMIS EC domains using
both Pearson r and Spearman rho correlations, as ap-
propriate per measure score distribution. We used
standard criteria to assess strength of associations:
(r¼ 0, no correlation; r ¼ below 6 .10, low; r ¼ 6

.30, moderate; r � 6.50, large; r¼ 1, perfect correla-
tion; Cohen, 1988). We assessed known-group differ-
ences as follows: (a) Better versus worse general health
(PROMIS EC Global Health T-scores [< 45 vs. �
45]); (b) Parent-reported emotional/behavioral/devel-
opmental (EBD) condition (e.g., anxiety, Attention-
Deficit/Hyperactivity Disorder, Intellectual Disability)
versus not; and (c) Parent-reported physical or EBD
condition versus not. We estimated mean group differ-
ences using one-way analyses of variance (ANOVAs)
for each of the scales with two way-hypothesis tests.

We estimated effect size with g 2 using the following
criteria: small¼0.02–0.06 (exclusive), medium¼0.06

(inclusive)—0.14 (exclusive); and large � 0.14
(Cohen, 1988).

Convergent Validity
The convergent validity analyses used a separate sam-
ple of participants from the When 2 Worry (W2W)

study, which is comprised of diverse children recruited
around 12 months of age and followed through pre-

school age (see Krogh-Jespersen et al., 2021; for
detailed sample description). See Supplementary

Material D for more information related to the W2W
sample. A subset (N¼ 188) of W2W participants

completed both the PROMIS EC emotional distress
measures and previously validated parent-report ques-
tionnaires: MAPS-INT (Wakschlag et al., 2021) and

MAP-DB (Krogh-Jespersen et al., 2021; Wakschlag
et al., 2014); Child Behavior Checklist—Preschool

version (CBCL; Achenbach & Rescorla, 2000);
Strengths and Difficulties Questionnaire (SDQ;

Goodman, 1997); Infant Toddler Social Emotional
Assessment (ITSEA; Carter et al., 2003); and the Brief-

ITSEA (BITSEA; Briggs-Gowan & Carter, 2006). We
estimated correlations between the PROMIS EC meas-

ures and subscales from these legacy measures. See
Supplementary Material E for comparator reliabilities.

Correlations related to specific hypotheses are dis-
cussed in the results section of this study. Correlations

>.40 were regarded as evidence of convergent validity
(Cohen, 1988). Other scales included as comparators

were exploratory in nature and did not have prespeci-
fied hypotheses.

Results

Concept Specification
Experts agreed that the existing PROMIS emotional
distress domain frameworks worked for younger chil-

dren, with some modifications (detailed below). They
also emphasized the unique importance of context

given that many behaviors considered symptoms at
older ages are normative in early childhood. Relevant

contexts drawn from the MAP-DB included familiar
and unfamiliar settings and varied interactional part-

ners. Dysregulation (e.g., tantrum till exhausted) was
also noted as a distinguishing feature. Additionally,

experts discussed whether the traditional PROMIS
7-day recall period would be sufficient to avoid char-

acterizing transient perturbations as a stable pattern,
given the rapid pace of developmental change in early

childhood. Experts agree to evaluate the recall period
during cognitive interviews.
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Anger/Irritability
Experts first decided the Anger domain should be
renamed “Anger/Irritability” as the term “irritability”
is more developmentally appropriate and of high sa-
lience for transdiagnostic prediction of mental health
risk (Wakschlag et al., 2018). Experts used the exten-
sively validated MAP-DB Temper Loss scale as a
jumping off point to confirm and refine the three
PROMIS Pediatric domain facets—angry mood (irri-
tability, frustration), negative social cognitions (inter-
personal sensitivity, envy, disagreeableness), and
efforts to control anger. They confirmed the relevance
of angry mood and efforts to control anger but did not
view negative social cognition as appropriate for 1–5
year olds. Parents corroborated expert perspectives,
with all 10 describing angry mood using such terms as
“fussy,” “cranky,” “pouty,” “whiny,” “irritable,”
and “temperamental.” Six parents, all of whom had
children 19 months and older, also described their
children’s effort to control anger. Some explained how
their children “easily shift” out of their angry mood,
whereas others described the opposite, saying their
children are “quick to anger.” Parents did not discuss
negative social cognition in the context of anger/
irritability.

Additionally, experts suggested adding temper tan-
trums as a facet because they are the most discrete ex-
pression of anger and frustration in young children
and occur in the majority of young children
(Wakschlag et al., 2012). All 10 parents confirmed
this, reporting temper tantrums as common behavioral
manifestations of children’s anger/irritability. They
described tantrums on a spectrum from mild (e.g.,
crying, crossing/folding arms) to moderate (e.g.,
yelling, stomping) to extreme (e.g., biting/harming self
or others, banging head on the wall, hitting people, or
destroying things).

Anxiety
Experts confirmed two of the four PROMIS Pediatric
facets were relevant for early childhood—fear (fearful-
ness, panic) and anxious misery (worry, dread). They
were unsure as to whether the hyperarousal (tension,
nervousness, restlessness) and somatic symptoms (rac-
ing heart, dizziness) were appropriate or could be reli-
ably captured via parent report for younger children.
Experts also suggested adding a social/separation anx-
iety facet given its prevalence in early childhood and
clear behavioral manifestations (e.g., inconsolable
when separating from caregivers). They also noted
how words that experts deem representative of anxiety
may elicit different responses from parents. For exam-
ple, one expert noted that if a parent saw the word
“fearful,” they may respond that their child does not
exhibit this behavior, but if the same parent saw the
word “clingy,” they would endorse the item,

regardless of clingy being a behavioral expression of
fear. This suggested testing varied terms to determine
those most discriminating.

Parents corroborated experts’ perspectives, with
most discussing fear (N¼ 8)—using such descriptors
as crying, having scared or panicked looks, or tone of
voice as indicators of their children being scared—and
anxious misery (N¼9)—using words such as
“worried.” The majority of parents (N¼ 9) also dis-
cussed social/separation anxiety, particularly how
their children were clingy and cried, especially with
new people and in unfamiliar situations. Although
hyperarousal was the least mentioned facet, most
parents (N¼ 7) still discussed it, describing behaviors
such as “jittery or fidgety,” “constantly on edge,”
“not being able to sit still,” “heart racing,” and diffi-
culty breathing (e.g., “lose her breath,” “try and catch
her breath”).

Depressive Symptoms
Of the four PROMIS Pediatric facets, experts agreed
negative mood was the most relevant for early child-
hood and thought negative views of self was impor-
tant to capture for 3–5 year olds, though less relevant
for the youngest children as self-concept begins to de-
velop around age three. Similar to the Anxiety do-
main, they suggested negative social cognition was not
appropriate. Experts also believed the decreased posi-
tive affect and engagement facet insufficiently cap-
tured the concept of anhedonia for early childhood
and suggested additional emphasis on lack of engage-
ment in playing and loss of pleasure. They also under-
scored the distinction between sadness, the focal
expression for this domain, and not experiencing joy.

All parents (N¼10) described depressive symptoms
in terms of negative mood, using phrases such as
“always sad,” “withdrawn,” and “not talkative.”
Most parents (N¼ 8) also described anhedonia as a
component of depressive symptoms, describing behav-
iors such as refusing to eat and sleep, a lack of interest
in normally fun activities such as playing with friends,
and general malaise. Parents had a more difficult time
describing negative views of self. Instead, some
parents (N¼4), all of whom had children at least
25 months of age, described their children having posi-
tive self-views (e.g., “confident”), whereas only one
parent noted her son was “not confident mentally.”
Surprisingly, most parents (N¼7) discussed negative
social cognition, using phrases such as “keeps to
himself,” “isolation,” “lack of connectedness,” and
“lonely.”

Draft Item Pool Development
Based on expert and parent input, as well as review of
the existing PROMIS emotional distress domain frame-
works, we identified four facets of Anxiety: fear
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(fearfulness, panic), anxious misery (worry/dread),
hyperarousal (tension, nervousness), social/separation
anxiety (distress when separating from caregivers); two
facets of Anger/Irritability: angry/irritable mood (e.g.,
grouchiness), angry/irritable behavior (e.g., tantrums);
and three facets of Depressive Symptoms: sad/with-
drawn, negative views of self (self-criticism, low self-
esteem), anhedonia (loss of interest, inability to engage
in play, lack of enjoyment). Although parents reported
on negative social cognition during interviews, experts
questioned whether this facet was age-appropriate and
did not feel that parents could reliably respond via sur-
vey (vs. interview) because the facet is less observable
than the others. Furthermore, experts regarded negative
social cognition as an improbable, emerging facet in
early childhood—though some young children are ca-
pable of these behaviors, they are uninformative for
clinical identification due to low prevalence as they are
outside the developmental capacity of many children at
this young age (Wakschlag et al., 2010, 2012, 2018).

We reviewed all items from PROMIS Pediatric meas-
ures for age appropriateness, with the goal of retaining
items as is or with minor modification whenever possi-
ble. We also incorporated language from parent concept
elicitation interviews. We drafted 53 items, of which the
49 new items underwent cognitive interviews (see Cella
et al., this issue Table 3 for participant information) as
four were existing items that were already tested (Irwin
et al., 2010, 2012). Specifically, we drafted 20 Anger/
Irritability items, including one verbatim PROMIS
Pediatric item, and all new items were drawn from the
MAP-DB Temper Loss (irritability) scale. Following cog-
nitive interviews, 14 items were retained as is or with mi-
nor revisions, five items were retested and retained, two
items were added and tested, and one item was dropped,
for a total of 21 items for field testing. For Anxiety, of
the 25 drafted items, including three verbatim PROMIS
Pediatric items, 11 were retained as is or with minor
modifications, 6 items were retested and retained, and
8 items were dropped, for a total of 17 items for field
testing. For Depressive Symptoms, we drafted 16 items,
of which 10 were retained as is or with minor modifica-
tions and 5 were dropped, resulting in a final item pool
of 11 items. For all domains, reasons for removal in-
cluded parent-perceived age-inappropriateness, overlap
with other items, and lack of readability.

Item Bank Development and Psychometric
Evaluation
EFAs for the Anger/Irritability, Anxiety, and Depressive
Symptoms item pools resulted in ratios of the first to
second eigenvalues equal to 9.45, 4.58, and 9.79, respec-
tively. The first eigenvalues of the measures represented
62%, 62%, and 70% of the reliable variance, respec-
tively. These results suggested that each of the three item
banks was unidimensional. In total, 4 of the original 20

Anger/Irritability items were removed—1 had a residual
correlation greater 0.20 and three others had modifica-
tion index values � 100 associated with their correlated
errors terms. Four of the original 18 Anxiety items were
removed due to having residual correlations > 0.20.
One of the original 11 Depressive Symptoms items was
removed because of a modification index value � 100
associated with a correlated error term.

Results from the CFA models suggested that the
single-factor models fit data from the respective scales
well based on the a priori fit indices: Anger/
Irritability, comparative fit index (CFI) ¼ 0.99,
Tucker-Lewis index (TLI) ¼ 0.99, root mean square
error of approximation (RMSEA) ¼ 0.08; Anxiety,
CFI ¼ 0.97, TLI ¼ 0.97, RMSEA ¼ 0.10; Depressive
Symptoms, CFI ¼ 0.95, TLI ¼ 0.95, RMSEA ¼ 0.12.
Although the RMSEA values for the three models
were �0.08, the RMSEA has been shown to be sensi-
tive to item skewness and scale length (Cook et al.,
2009). The RMSEA threshold of 0.08 was relaxed
based on previous work that has noted the sensibility
of doing so when balancing fit with the inclusion of
important content (Cook et al., 2009). Furthermore,
each of the standardized factor loadings in the final
CFA models > 0.60. No items had residual correla-
tions > 0.20. At Wave 1, Cronbach’s alpha values for
the full item banks for anger/irritability, anxiety, and
depressive symptoms were .95, .96, and .95,
respectively.

GRMs were fit for each of the emotional distress
item banks—there were no items that exhibited poor
fit across the three item sets. Moreover, DIF analyses
did not result in the identification of any items that op-
erated differentially across child age (3–5 vs. 1–2 year
olds) or child sex (female vs. male).

Item Calibration, Scale Information, and Reliability
Using the Wave 2 sample as the representative sample
for centering, multi-group item calibration analyses
were conducted along with the combined Waves 1 and
2 sample for the 8-item anger/irritability, anxiety, and
depressive symptoms short forms. See Table I for item
descriptive statistics.

Anger/Irritability
Item discrimination values ranged from 1.74 (“My
child broke or destroyed things during a temper
tantrum.”) to 2.97 (“My child lost his/her temper or
had a temper tantrum when interacting with me or
other parent.”). Threshold parameters ranged from
�1.76 to 3.67. Based on response pattern scores,
Waves 1 and 2 had marginal reliability estimates for
the 8-item form equal to 0.91 and 0.90, respectively.
Score-level reliability was � 0.90 for Waves 1 and 2
from theta¼�0.8 to þ2.8.
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Anxiety
Item discrimination values ranged from 1.39 (“My
child was inconsolable when separating from me or
other parent in a familiar setting.”) to 3.62 (“My child
seemed worried.”). Threshold parameters ranged

from 0.14 to 4.19. Based on response pattern scores,
Waves 1 and 2 had marginal reliability estimates for
the 8-item form equal to 0.82 and 0.79, respectively.
Score-level reliability was � 0.90 for Waves 1 and 2
from theta¼ 0 to 2.8.

Depressive Symptoms
Item discrimination values ranged from 1.99 (“My
child kept crying even when I or other parent tried to
comfort him/her.”) to 4.04 (“My child had a hard
time having fun.”). Threshold parameters ranged from
0.28 to 3.47. Cronbach’s alpha for the 8-item anxiety

measure was .90. Based on response pattern scores,
Waves 1 and 2 had marginal reliability estimates for
the 8-item form equal to 0.81 and 0.74, respectively.
Score-level reliability was � 0.90 for Waves 1 and 2
from theta ¼ þ0.4 to þ2.8.

Across-Domain Associations and Known-Groups
Analyses
The PROMIS EC emotional distress measures were all

moderately negatively correlated with PROMIS EC
Global Health (�0.32 to �0.36) and the PROMIS EC
well-being (�0.18 to �0.45) measures. Alternatively,
PROMIS EC Sleep Problems was positively correlated
with the emotional distress measures (0.42–0.52),
such that children with worse sleep have worse anxi-
ety, anger/irritability, and depressive symptoms (see

Table 4 in Lai et al., this issue, for full correlation
matrix).

Table II includes the results from individual

ANOVAs using the continuous emotional distress T-
scores and three known-groups: high/low general
health, a diagnosed EBD condition, and any chronic
condition. Each of the emotional distress measures
was significantly associated with EBD, any chronic
condition, and general health values higher than their
respective median values. These analyses indicated

that young children with EBD and any chronic health
conditions had small differences on the PROMIS EC
emotional distress measures compared with their typi-
cally developing peers. However, medium-sized differ-
ences in the PROMIS EC emotional distress scales
existed between children with compared with without

general health scores below the median.

Convergent Validity
See Table III for correlations between the PROMIS
EC emotional distress measures and external valida-
tion measures. See Supplementary Materials F–H for

correlations between comparators and each of the
three PROMIS EC emotional distress measures.

Anger/Irritability
As hypothesized, the PROMIS EC Anger/Irritability
forms were most highly correlated and demonstrated
evidence of convergent validity with the MAP-DB
Temper Loss (0.71) and CBCL Externalizing
Symptoms scales (0.55). There was also evidence of
convergent validity between the PROMIS EC Anger/
Irritability forms and the separation anxiety scales
from the MAPS-INT and ITSEA (�0.40).

Anxiety
The 8-item PROMIS EC Anxiety short form had posi-
tive correlations �0.40 with each of the hypothesized
comparators—MAPS-INT General Anxiety, MASP-
INT-Separation Anxiety, CBCL Anxious/Depressed,
CBCL Internalizing, SDQ Emotional Problems, ITSEA
Separation Distress, and ITSEA Anxiety scales—pro-
viding evidence of convergent validity with these
measures. The high correlation with the MAPS-INT
General Anxiety scale is not surprising; seven of the
eight PROMIS EC Anxiety items are contained in the
MAPS-INT General Anxiety, albeit with different re-
sponse scales. The 8-item Anxiety short form also had
moderate correlations with the MAP-DB Temper Loss
(0.44) scale.

Depressive Symptoms
As hypothesized, the 8-item PROMIS EC Depressive
Symptoms short form had positive correlations >0.40
with the MAPS-INT Depression and the CBCL
Internalizing scales. Although we hypothesized that
the correlations between the PROMIS EC Depressive
Symptoms measure and the CBCL Anxious/
Depressed, CBCL Withdrawn, SDQ Emotional
Problems, and ITSEA Depression/Withdrawal scales
would be >0.40, they were all between 0.23 and 0.40.
However, it is worth noting that the sample reliabil-
ities for the ITSEA Depression/Withdrawal were only
0.50. As was the case with PROMIS EC Anxiety, all
of the PROMIS EC Depressive Symptoms items are
contained in the MAPS-INT Depressive Symptoms
scale, albeit with different response scales. The 8-item
PROMIS EC Depressive Symptoms short form also
had moderate correlations with the MAP-DB Temper
Loss (0.43) scales.

Discussion

We developed, calibrated, and evaluated the reliability
and validity of PROMIS measures of emotional dis-
tress that now cover from 5 years and older, down to
1 year of age. These new developmentally based meas-
ures provide a PROMIS instrument for emotional
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distress assessment in young children. These early
childhood assessments are conceptually linked to par-
allel measures in older children, thus providing a com-
mon emotional distress framework for ages 1–17.
Through the application of the MAPS framework to
the PROMIS measure development process, these item
banks were conceptually aligned with the PROMIS

Pediatric parent proxy Anger, Anxiety, and
Depressive Symptoms domains. Initial item banks
were developed through expert meetings and parent
concept elicitation and cognitive interviews. Finally,
full-item banks, which can be used in CAT administra-
tion, as well as 4- and 8-item short forms were con-
structed for the three domains based on rigorous IRT

Table II. Known-Groups Analyses Across PROMIS EC Emotional Distress Measures

Factor Score Group N Mean SD p-Value g2

Global Health Anxiety T-score Low 347 53.2 9.11
High 710 48.3 8.36 <.001 0.07

Anger/Irritability T-score Low 347 53.3 9.22
High 710 48.4 9.11 <.001 0.06

Depressive Symptoms T-score Low 347 53.7 9.09
High 710 48.2 7.98 <.001 0.09

EBD condition Anxiety T-score No 927 49.4 8.63
Yes 110 54.1 9.76 <.001 0.03

Anger/Irritability T-score No 927 49.3 9.21
Yes 110 54.6 9.93 <.001 0.03

Depressive Symptoms T-score No 927 49.4 8.46
Yes 110 54.2 9.65 <.001 0.03

Any condition Anxiety T-score No 770 49.2 8.56
Yes 285 52.4 9.37 <.001 0.05

Anger/Irritability T-score No 770 49.2 9.06
Yes 285 52.0 10.15 <.001 0.04

Depressive Symptoms T-score No 770 49.1 8.24
Yes 285 52.1 8.72 <.001 0.04

Note. EBD ¼ emotional/behavioral/developmental; PROMIS EC ¼ Patient-Reported Outcome Measurement Information System Early
Childhood.

Table III. Correlations for PROMIS EC Emotional Distress 8-Item Short Forms

Pearson correlation coefficients
(Prob > jrj under H0: Rho¼0)

PROMIS Anger/Irritability PROMIS Anxiety PROMIS Depression
SF-8 SF-8 SF-8

MAPS-INT
General anxiety (N¼ 188) .37 (<.001) .81 (<.001)a .64 (<.001)
Separation anxiety (N¼ 188) .41 (<.001) .51 (<.001)a .37 (<.001)
Depression (N¼ 188) .35 (<.001) .55 (<.001) .71 (<.001)a

MAP-DB
Temper loss (N¼ 188) .71 (<.001)a .44 (<.001) .43 (<.001)

CBCL
Anxious/depressed T-score (N¼183) .25 (<.001) .40 (<.0001)a .30 (<.001)a

Somatic complaints T-score (N¼ 183) .18 (.017) .27 (<.001) .23 (<.001)
Withdrawn T-score (N¼183) .09 (.211) .25 (<.001) .26 (.<001)
Internalizing T-score (N¼ 183) .37 (<.001) .51 (<.001)a .42 (<.001)a

Externalizing T-score (N¼183) .55 (<.001)a .42 (<.001) .35 (<.001)
SDQ

Emotional problems (N¼188) .12 (.094) .45 (<.001)a .28 (<.001)a

Prosocial behavior (N¼188) �.18 (.013) �.16 (.024) �.29 (<.001)
ITSEA

Inhibition to novelty (N¼ 188) .22 (.003) .43 (<.001) .35 (<.001)
Separation distress (N¼174) .40 (<.001) .41 (<.001)a .28 (<.001)
Anxiety (N¼ 188) .15 (.044) .42 (<.001)a .21 (.004)
Depression/withdrawal (N¼188) .05 (.512) .19 (.009) .23 (.001)a

BITSEA
Competence (N¼ 188) .12 (.104) .12 (.109) .02 (.817)

Note. Bold suggests convergent validity; only correlations >.40 were deemed adequate evidence of convergent validity. PROMIS EC ¼
Patient-Reported Outcome Measurement Information System Early childhood; CBCL ¼ Child Behavior Checklist; ITSEA ¼ Infant Toddler
Social Emotional Assessment; BITSEA ¼ Brief-ITSEA.

aA priori hypothesis of convergent validity.
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analyses after ensuring scale unidimensionality and
the absence of local independence and DIF across sex
and age.

Having validated these three domains for the early
childhood life stage, researchers now have access to
brief, developmentally sensitive and pragmatic meas-
ures of emotional distress that reliably cover the entire
pediatric period providing a tool that can be used con-
tinuously in the monitoring of emotional distress for
children who develop early onset pediatric conditions.
Researchers interested in studying the intersections be-
tween health and emotional distress in early childhood
and later life stages are encouraged to make use of
these measures, which offer a variety of forms that can
be administered both cross-disease and across devel-
opmental periods and are highly feasible for use in
primary care.

The increasing salience of early emotional distress
and its prevention for pediatric outcomes is evident
from a burgeoning literature. Irritability (captured by
the PROMIS EC Anger/Irritability instrument) has
transdiagnostic utility for both mood and behavioral
problems and is a high salience comorbidity with
many pediatric illnesses, making it an efficient way for
providers to identify broad risk of impairing problems
associated with emotional distress (Beauchaine &
Tackett, 2020; Price et al., 1990; Wakschlag et al.,
2019). It is especially useful for flagging signs of early
vulnerability to these because it is measurable from in-
fancy as we have demonstrated here. Anxiety fre-
quently co-occurs with pediatric conditions and is
exacerbated for those that require frequent medical
procedures. Pragmatic preventions have been vali-
dated for early childhood anxiety prevention; these
can provide critical coping tools to improve adherence
and quality of life for such children (Rapee, 2002).
Early childhood depressive behaviors may also occur
in response to parental stress and depression exacer-
bated by challenging medical conditions and or ampli-
fying the likelihood of these, and may represent early
indication of an intergenerational risk pathway
(Leiferman, 2002; Raposa et al., 2014).

Limitations and Future Directions
A major strength of the PROMIS EC emotional dis-
tress measures is that they were validated on a sample
drawn from the general U.S. population recruited
via address-based probability sampling, which enables
individual and group comparisons to the “average” 1-
to 5-year-old U.S. child. Furthermore, their intended
use as cross-condition indicators also heightens impor-
tance due to frequent comorbidities and the opportunity
this provides for clinical trial comparisons that transcend
a disease area. However, this study does not guarantee
that these measures are reliable among all subpopula-
tions. Future work should evaluate the generalizability

of these instruments to children with specific chronic
conditions and in other countries, which is already ongo-
ing (De Young et al., 2021; Vasileva et al., 2021).

Comprehensively assessing developmental func-
tioning and emotional distress in young children is
complex and requires a multi-faceted approach as has
been extensively detailed in the literature (Bufferd
et al., 2016; Wakschlag et al., 2005, 2010). Multi-
method assessments are often useful in providing com-
prehensive information about child biobehavioral
functioning and family context and history. However,
driven by the pragmatic principles that are the back-
bone of PROMIS and more recently incorporated into
developmental measurement frameworks (Morris
et al., 2020), the level and nature of assessments must
be clearly tied to the objectives of a study or setting. In
pediatric psychology, brief, efficient patient-reported
outcomes that are feasible for clinical use are funda-
mental. This does not preclude the need for more in-
depth assessment for some children. Rather, surveys
such as those in the PROMIS EC emotional distress
instruments were designed to identify levels of emo-
tional distress, capturing key features in a develop-
mentally meaningful manner, relative to same age,
representative peers. They are not intended to be diag-
nostic, and their use does not preclude additional
assessments (indeed, it may point to the need for more
in-depth assessments). Importantly, the PROMIS EC
emotional distress measures were not designed to pro-
vide etiologic information (e.g., neurologic mecha-
nisms). They are intended to provide a method for
assessing young children’s emotional distress in a man-
ner that is developmentally meaningful and feasible
for clinical follow-up. This express intent will allow
for the efficient monitoring of changes over time in re-
sponse to treatment or developmental course. It is also
critical to underscore that there are now many survey
measures validated to assess psychopathology-related
constructs in young children (e.g., ITSEA, SDQ, etc.),
so the constructs themselves are not in question
(Carter et al., 2004). Rather, the PROMIS EC emo-
tional distress measures build on this sound evidence
base to expand the reach and utility of the widely used
PROMIS instruments. Examining the clinical and in-
cremental value of the PROMIS EC emotional distress
measures in relation to more intensive measures using
modeling methods that identify when a level of mea-
surement adds clinical utility (beyond statistical signif-
icance) in determining outcomes (Luby et al., 2019)
will be an important area for future research. See
Cella et al. (this issue) and Lai et al. (this issue) for
broader discussions of the limitations associated with
the qualitative and quantitative methods, respectively,
used to create the PROMIS EC emotional distress
measures.
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Further, drawing on the developmental specifica-
tion framework, a unique feature of the PROMIS EC
measures, is the inclusion of items that are contextu-
ally bound, which is key to early childhood characteri-
zation. Understanding the express intent of the
PROMIS EC emotional distress measures, researchers
are encouraged to use these instruments in the context
of larger studies to investigate their associational and
predictive relationships with related constructs of in-
terest. This point is particularly important given the
high correlations observed between the PROMIS EC
Anxiety and Depressive Symptoms measures—future
research can help determine whether separate values
for each construct, versus a single overarching score
will have more clinical or predictive value. More work
is also needed to understand the effects of specific
environmental factors (i.e., vulnerabilities) and
their interactions and reinforcement of emotional dis-
tress dimensions and their associated outcomes.
Furthermore, previous research has highlighted the
importance of the child–parent, interactional perspec-
tive in understanding child behavior (Bornstein, 2013;
Collins et al., 2000; Dennis, 2006). To this end,
researchers interested in exploring causal mechanisms
for early child emotional distress should consider in-
cluding parent-child attachment styles, child neurolog-
ical maturity, family context, and parental mental
status. Access to specialized mental health assessments
and services is associated with significant health dis-
parities, and the use of a pragmatic tool, like the
PROMIS EC emotional distress instruments, which
can be easily implemented in a broad range of health
settings will advance equity in identification, preven-
tion, and treatment (Alegr�ıa et al., 2015). Another im-
portant direction will be to psychometrically establish
lifespan coherence of these early childhood measures
with parallel PROMIS measures in older children, to
provide statistical anchoring for the conceptual links
achieved in this work. This would amplify the utility
of PROMIS for the field of pediatric psychology, pro-
viding sound measurement of emotional distress con-
structs that often co-occur with pediatric health
conditions (e.g., eczema, diabetes) and are key to their
effective management (Hilliard et al., 2012; Schmitt
et al., 2011). Such work could enable longitudinal
follow-up throughout childhood, using common con-
structs of emotional distress.
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