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Abstract

Objective Assessing general (“global”) health is important to clinicians caring for patients,

researchers studying patient subgroups, and epidemiologists tracking population trends. The

Patient-Reported Outcomes Measurement Information SystemVR (PROMISVR ) introduced an adult

self-report Global Health measure (ages 18þ) in 2009 and pediatric versions (ages 5–17 years) in

2014. Our aim was to extend global health assessment to 1–5-year olds. Methods We used the

PROMIS mixed-methods approach to develop PROMIS Early Childhood (EC) Global Health, empha-

sizing qualitative measure development guidance utilizing input from experts and parents.

Quantitatively, we conducted two data collection waves with parents of 1–5-year olds and applied

state-of-the-science measure development methods, including exploratory, confirmatory, and bi-

factor analytics, particularly regarding potentially multi-dimensional Global Health item content.

We conducted a series of hypothesis-based across-domain association analyses, which were more

exploratory in nature, and known-groups validity analyses. Results Experts emphasized the

physical, mental, and social facets of global health, and parents described the broader, overarching

construct. Using Waves 1 (N¼ 1,400) and 2 (N¼1,057) data, we retained six items directly sourced

from the age 5–17 version and two new items. The resulting 8-item PROMIS EC Global Health was

sufficiently unidimensional, so we fit item responses to the graded response model for parameter

estimation. This produced an 8-item scale with one total score. Across-domain associations and

known-groups validity analyses largely supported our hypotheses. Conclusions We achieved

our aim to extend global health assessment to 1–5-year olds and to thereby expand the range of

PROMIS life course global health assessment from children aged 1–17 years, to adults of all ages.

Key words: health promotion and prevention; infancy and early childhood; measure validation; pre-
school children; quality of life.

Introduction

The concept of global health, that is, general or overall
health, is so familiar that it can defy description.
Simple greetings shared between neighbors and

colleagues—“Hello! How are you doing?”—illustrate
this concept’s ubiquity, its assumed comprehension,
and its importance. The formal assessment of global
health status is also of considerable significance: to
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clinicians in their care of individual patients, to
researchers in their widely diverse range of studies and
study settings, including patient subgroups and treat-
ment regimens, and to epidemiologists in their describ-
ing and tracking of population trends.

In 2009, in its first step toward providing a life
course assessment of global health status, the Patient-
Reported Outcomes Measurement Information
SystemVR (PROMISVR ) initiative introduced a 10-item
self-report Global Health measure for adults ages 18
years and older (Hays et al., 2009, 2017). Its item con-
tent covers the three dimensions of the PROMIS con-
ceptual framework for health, adopted from the
World Health Organization (WHO) tri-dimensional
conceptualization of human health (i.e., physical,
mental, and social health), which now facilitates the
mapping of PROMIS measures onto the WHO
International Classification of Functioning, Disability,
and Health (Cella et al., 2007; Tucker et al., 2014;
World Health Organization, 1948). PROMIS Global
Health provides 4-item evaluations of Physical and
Mental Health, respectively, as well as single-item
scores for overall health and pain intensity. In 2014,
PROMIS introduced two 7-item pediatric Global
Health measures, one self-report (for children ages 8–
17 years) and one parent-proxy-report (for children
ages 5–17 years; Forrest et al., 2014, 2016). As with
the adult Global Health items, the pediatric items also
include content covering physical, mental, and social
health; they yield a total Global Health score. Items
measuring pain and fatigue can optionally be added to
the 7-item version, producing “Global Health 7þ2”
versions, with the same total Global Health score and
single-item scores for fatigue and pain.

In this study, our aim was to extend global health
assessment to 1–5-year olds, thereby expanding the
reach of PROMIS life course global health assessment.
We strove to maintain consistency with both the adult
and pediatric Global Health measures while ensuring
the developmental appropriateness of extant items
and adequate coverage of developmentally meaningful
facets that may not be covered in the version for older
children and youth. Conceptually, this meant includ-
ing existing health dimensions or “facets” from the
adult and pediatric measures (physical, mental, social
health). Practically, it meant ensuring a more uniform
assessment of Global Health for children across the
ages of 1–17 by retaining, to the extent possible, pedi-
atric Global Health measure-specific item content,
item framing, and item response option sets. Unlike
pediatric Global Health, with both self-report and
parent-proxy-report versions, PROMIS Early
Childhood (EC) Global Health is a parent-report mea-
sure only.

To achieve our aim, we used the PROMIS
mixed-methods approach (Cella et al., 2007, 2010;

Forrest et al., 2012) to develop PROMIS EC Global
Health. We placed considerable emphasis on qualita-
tive guidance, utilizing input from experts and espe-
cially from parents, the eventual responders to
PROMIS EC Global Health. Quantitatively, we ap-
plied psychometric state-of-the-science measure devel-
opment methods (e.g., bifactor analysis for confirming
essential unidimensionality), particularly for addressing
the question of whether there are multiple, distinct
dimensions versus multiple related facets (i.e., concep-
tual aspects within a dimension) in Global Health item
content. Finally, we conducted a series of exploratory
hypothesis-based across-domain association analyses
and a specific set of known-groups validity analyses.

Methods

For detailed methods used across the PROMIS EC
measures, see Cella et al. (qualitative methods, this is-
sue) and Lai et al. (quantitative methods, this issue).
Data available upon request.

Concept Specification
To develop a shared conceptualization of global
health in early childhood, we hosted a half-day meet-
ing with 17 transdisciplinary experts, who reviewed
the existing PROMIS pediatric Global Health instru-
ment content and domain framework (Forrest et al.,
2014, 2016). They discussed its applicability to youn-
ger children, including item modifications and
whether additional content/facets were required to
make it developmentally appropriate for 1–5-year
olds. For additional details about participating
experts, see supplementary materials in Cella et al.
(this issue). We then conducted semi-structured inter-
views with 13 parents to understand their definitions
of early childhood global health and how they per-
ceive their own 1–5-year-old child’s global health. We
considered the qualitative guidance derived from pa-
rental input as particularly weighty, as it is parents
who will respond to PROMIS EC Global Health.
Therefore, we made the a priori decision to defer to a
parental conceptual perspective, should an unresolv-
able discrepancy arise between parents versus expert
thinking. See Cella et al. (this issue) and associated
supplementary materials for additional details regard-
ing parent concept elicitation interviews, including
participant demographics, interview protocols, and
coding procedures.

Draft Item Pool Development
Our initial goal was to develop an item pool reflecting
children’s overall health, as perceived by parents. An
attempt was made to conceptually align this item pool
with the existing PROMIS Parent Proxy Scale v1.0—
Global Health 7þ 2 measure for 5–17-year olds
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(Forrest et al., 2014, 2015), understanding that some
modifications might be necessary for assessing youn-
ger children. We evaluated each of the nine existing
items for developmental appropriateness in the con-
text of expert meeting notes and parent interview
results. All draft items underwent a Spanish translat-
ability review (Devine et al., 2018), followed by cogni-
tive interviews with five parents per item, with each
item reviewed by at least one set of non-white parents
and one parent with less than a 12th grade education.
For additional details about cognitive interview partic-
ipant recruitment, see Cella et al. (this issue,
Table III). Lexile reading-level analysis (Lennon &
Burdick, 2004) was conducted on final items, which
were retained if they were at or below a 6th grade
reading level per PROMIS standards (PROMIS
Cooperative Group, 2013).

Item Bank Development and Psychometric
Evaluation
We conducted two large-scale field tests to evaluate
PROMIS EC Global Health items (see Lai et al., this
issue, for details). All Wave 1 parents, both those ran-
domized to Form A and to Form B questionnaires,
completed all items of the PROMIS EC Global Health
draft item pool; all Wave 2 parents completed items
retained from Wave 1 analyses. For additional sample
details, including demographic characteristics, see
Table I in Lai et al. (this issue).

We conducted Wave 1 dimensionality analyses fol-
lowing established item bank/measure development
standards (Reeve et al., 2007), employing classical test
theory (CTT), exploratory and categorical confirma-
tory factor analysis (EFA, CCFA), and confirmatory
bifactor analysis (CBFA). First, using CCT, we con-
ducted item and scale analyses, obtaining distribu-
tional characteristics (e.g., means, medians, standard
deviations [SDs], minimum/maximum observed
scores). We conducted item-to-scale internal validity
analyses (item-rest score correlations) to identify items
poorly related (r<0.4) to global health. Second, using
EFA, we obtained a quantitative sense of PROMIS EC
Global Health’s dimensionality, using the eigenvalue
1-to-2 ratio (>4.0) and percent of variance accounted
for by eigenvalue 1 (>40%) as unidimensionality
guidance criteria (Hu & Bentler, 1999; Kline, 2008;
Lai et al., 2006, 2011b). Third, we used CCFA with
inter-item polychoric correlations and a weighted least
square mean- and variance-adjusted estimator
(Muthen et al., 1997) to estimate a single-factor model
for PROMIS EC Global Health and, at the item level,
examined factor loadings for item-to-construct inter-
nal validity (loadings� 0.50) and residual correlations
for item local independence (r� 0.20). At the measure
level, we summarized CCFA results via standard over-
all model fit index criteria: confirmatory fit index

(CFI) � 0.90, Tucker–Lewis Index (TLI) � 0.90, and
root mean square error of approximation (RMSEA) <

0.10 (Hu & Bentler, 1999; Lai et al., 2011a, 2014).
When a CCFA model suggested possible multi-

dimensionality, we conducted a CBFA to diagnose its
potential impact (Lai et al., 2006; McDonald, 1999).

We determined if (a) analyzed items were essentially
unidimensional (general factor omega-H > 0.80), and

(b) the model’s general factor had a majority of reli-
able variance attributable to it (omega-H-to-omega ra-

tio > 0.50), supporting use of a PROMIS EC Global
Health total score (Reise et al., 2007, 2013). We com-

bined evidence from CCFA and CBFA modeling to es-
tablish PROMIS EC Global Health’s essential

unidimensionality, a requirement for item response
theory (IRT) analyses. We confirmed Wave 1 dimen-
sionality analyses by conducting corresponding Wave

1 (final item set) and Wave 2 analyses.
We conducted Wave 1 IRT-based analyses, again

following established item bank/measure development

standards (Reeve et al., 2007), employing IRT model-
ing, item misfit analysis, and differential item func-

tioning (DIF) investigations. We modeled responses to
PROMIS EC Global Health items using the graded re-

sponse model (Samejima, 1997) and defined misfit as
an item fit test ratio of chi-squared-to-degrees-of-free-

dom >3.0 (Crişan et al., 2017; Stark et al., 2006). We
evaluated items for potential DIF based on child age
(1–2 vs. 3–5 years) and sex (female vs. male). We con-

firmed Wave 1 IRT-based analyses by conducting cor-
responding Wave 2 analyses.

Centering and Calibration
We conducted multi-group item calibration analyses

using Wave 2 response data as our centering (norma-
tive) sample while incorporating Wave 1 responses.

We conducted scaled score analyses and obtained
Waves 1 and 2 distributional characteristics (e.g.,

means, medians, SDs, minimum/maximum observed
scores, skewness, excess kurtosis). We considered

>15% of respondents receiving the minimum or maxi-
mum possible score as suggesting possible floor or

ceiling effects (Terwee et al., 2007; Wamper et al.,
2010). For skewness and excess kurtosis, we inter-

preted values between –1.0 and þ1.0 as indicating dis-
tributional normality (Hair et al., 2017). Following

centering and calibration, we conducted Waves 1 and
2 reliability analyses, obtaining Cronbach’s alpha in-

ternal consistency estimates and IRT-based estimates
at the overall scale level (i.e., distribution-informed

estimates, derived from observed T-scores and SEs)
and the individual score level (i.e., unique for each T-

score along the PROMIS EC Global Health measure-
ment continuum; Pilkonis et al., 2014).
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Across-Domain Associations and Known-Groups
Validity
We examined Wave 2 normative sample associations
between PROMIS EC Global Health scores and other
PROMIS EC measure scores (e.g., see Blackwell et al.,
Sherlock et al., Lai et al., this issue, for descriptions of
these other PROMIS EC measures) using Pearson r
correlations. We used Cohen’s (1988) standard crite-
ria to assess strength of associations: r¼ 0, no correla-
tion; r ¼ below 60.10, low; r ¼ 60.30, moderate; r �
60.50, large; r¼1, perfect correlation. We hypothe-
sized correlations between PROMIS EC Global
Health and other PROMIS EC domains that are both
reflective of and impacted by one’s general health sta-
tus. Specifically, we hypothesized positive correlations
with the positively-valenced measures—PROMIS EC
Engagement—Curiosity, Engagement—Persistence,
Self-Regulation—Flexibility, Self-Regulation—
Frustration Tolerance, Physical Activity, Positive
Affect, and Social Relationships—and negative corre-
lations with the negatively-valenced measures—
PROMIS EC Anxiety, Depressive Symptoms, Anger/
Irritability, and Sleep Problems.

We also established known groups based on
parent-reported (a) physical condition (e.g., allergies,
asthma, obesity; yes vs. no); (b) emotional/behavioral/
developmental (EBD) condition (e.g., anxiety, conduct
problems, speech disorder; yes vs. no); (c) any condi-
tion (i.e., any physical or EBD condition; yes vs. no);
(d) child experienced at least one adverse life event
(e.g., parent divorced, parent served jail time, child a
victim of violence; yes vs. no; Ghandour et al., 2018);
(e) income insecurity (i.e., hard to cover basics such as
food and housing; yes vs. no; Ghandour et al., 2018);
and (f) parent-perceived neighborhood environment
stressors (e.g., problems with heavy traffic, stranger
danger; yes vs. no; Timperio et al., 2004, 2005, 2006).
We hypothesized each known group with a reported
physical and/or EBD condition, traumatic life event,
income insecurity, or parent-perceived “unsafe”
neighborhood environment would have relatively
worse PROMIS EC Global Health mean scores. We

investigated groups as to their PROMIS EC Global
Health mean score differences using one-way analysis
of variance. We used g2 as our effect size measure
with the following interpretations: “small” ¼ 0.01–
0.05; “medium” ¼ 0.06–0.14; “large” ¼ >0.14
(Cohen, 1988).

Results

Concept Specification
Experts agreed that the concept of global health was
relevant for young children and considered it well-
represented by the current PROMIS facets (physical,
mental, social). Experts’ review of the PROMIS Parent
Proxy Scale v1.0—Global Health 7þ 2 items led to
three primary considerations: (a) divide the mental
health item (“In general, how would you rate your
child’s mental health, including mood and ability to
think?”) into two items to capture its emotional
(“mood”) and cognitive (“ability to think”) compo-
nents separately; (b) add an item about meeting gen-
eral developmental milestones; and (c) examine
parents’ understanding and interpretation of “quality
of life” for young children.

Parents, somewhat distinctly from our expert panel,
had a holistic view of children’s global health. While
they often highlighted physical health (e.g., “Health
means no illnesses”), they expanded upon this narrow
definition by explaining general health as an overarch-
ing construct. As one parent noted, “When I think
about health, it’s kind of been a total package thing,
so it’s not just the food. It’s also activity, social. How
does he interact with other kids his age? And then
emotional as well.” Parents also confirmed the need
for separate mental health items. Three parents de-
scribed mental health as cognitive abilities, while
others described mental health in terms of their child-
ren’s mood and emotional state (e.g., happy, mad).
They also noted the importance of meeting develop-
mental milestones as a core component of young
children’s health, with one parent explaining, “Is he
making any kind of advancement on the growth

Table I. PROMIS EC Global Health Item Descriptive Statistics

Item ID Item source ID Item

Wave 1 Wave 2

Mean Median SD Mean Median SD

GH1 Global01_PXR1 In general, would you say your child’s health is: 4.4 5 0.82 4.5 5 0.64
GH2 Global02_PXR1 In general, would you say your child’s quality of life is: 4.5 5 0.78 4.6 5 0.61
GH3 Global03_PXR1 In general, how would you rate your child’s physical health? 4.4 5 0.8 4.6 5 0.62
GH4 Global04_PXR1a In general, how would you rate your child’s mental health? 4.4 5 0.87 4.6 5 0.66
GH5 Global04_PXR1b How would you rate your child’s mood? 4.1 4 0.9 4.3 4 0.76
GH6 glo_ec3r1 How would you rate your child’s social skills? 4 4 1.02 4.1 4 0.88
GH7 Global04_PXR1c How would you rate your child’s ability to think? 4.3 5 0.84 4.5 5 0.69
GH8 glo_ec1 How well is your child meeting developmental milestones? 4.2 5 0.99 4.4 5 0.81

Note. SD ¼ standard deviation. Source IDs are used across PROMIS instruments and can be used to compare exact item content across

PROMIS EC and pediatric Global Health versions. Item response option set: excellent (5), very good (4), good (3), fair (2), and poor (1).
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chart? How is [sic] his language skills for his age? Is he
hitting his milestones?” Another parent said, “I think
they (health, developmental milestones) are in the
same category because you want your children to meet
those milestones and if they don’t, you’re kind of like,
something’s not right.” Parents similarly discussed
quality of life as part of health but noted its depen-
dence on the child’s broader social context, noting
that it depends on access to quality food and educa-
tion, having stimulating experiences and opportunities
to explore the environment, and having quality rela-
tionships. Finally, all but one parent expressed the im-
portance of children’s social health, in addition to
general physical and mental health. Parents primarily
described social health as interacting well with others.

Draft Item Pool Development
We developed the PROMIS EC Global Health domain
framework based on the existing PROMIS pediatric do-
main framework, with modifications derived from ex-
pert input and parent interviews. We confirmed the
need for three primary facets (physical, mental, and so-
cial health) as well as the inclusion of more global con-
cepts of developmental milestones and quality of life.

An important goal in developing the new PROMIS
EC Global Health parent-report measure was to main-
tain consistency, to the extent possible, with the exist-
ing PROMIS pediatric parent-proxy Global Health
measure, both in item wording and concepts.
Therefore, we retained all nine existing items from the
PROMIS Parent Proxy Scale v1.0—Global Health
7þ2 instrument and developed an additional nine
items to test in cognitive debriefing (N¼18 total
items). Specifically, we separated the existing mental
health item into three items, adding two age-
appropriate items for the mental health domain; added
developmental milestones and social health items; and
modified three existing items. For consistency, we
used the primary 5-point Likert-type response option
set utilized by existing PROMIS Global Health instru-
ments for the 11 “how would you rate” items (i.e., ex-
cellent, very good, good, fair, poor); for the 7 “how
often” items, we used two frequency-oriented re-
sponse option sets (i.e., never, rarely, sometimes, of-
ten, always; and never, almost never, sometimes,
often, almost always).

All new items were tested via cognitive interviews
with at least five parents of 1–5-year olds, except for
“How often does your child seem really sad?”; the
change to this item was minor, and a similar item
(“My child seemed sad”) was tested as part of the de-
pressive symptoms measure development (see
Sherlock et al., this issue). We also tested the existing
item, “My child had pain,” to determine whether
parents felt it was relevant for their children. Of the
10 items included in cognitive interviews, six were

retained without revisions; two were revised, retested,
and subsequently retained; and two were removed (see
Supplementary Material A for details on the item re-
tention and revision process). The PROMIS EC
Global Health draft item pool contained 16 items:
seven original and seven modified pediatric parent-
proxy Global Health items and two new items. Lexile
reading analysis showed all items were at the begin-
ning reader level (i.e., BR100L-0L) and thus retained.

Item Bank Development and Psychometric
Evaluation
Using Wave 1 data, we evaluated the PROMIS EC
Global Health item pool dimensionality, determined
items to be included for Wave 2 testing, and estimated
initial item parameters. A series of EFAs led to remov-
ing five items (four original and one modified item),
due to: (a) content redundancy (N¼ 1; “In general,
how would you rate your child’s mental health, in-
cluding mood and ability to think?” [response options:
“poor” to “excellent”]); (b) developmental inappro-
priateness (N¼1; “How often does your child feel
that you listen to his or her ideas?” [response options:
“never” to “always”]); and (c) low relevance for most
children (i.e., item-rest correlation <0.40; N¼ 3; “My
child got tired easily;” “My child had pain;” and “My
child had trouble sleeping when he/she had pain” [re-
sponse options: “never” to “almost always”]). For the
remaining 11 items, the eigenvalue 1-to-2 ratio was
5.44, and the percent of variance accounted for by ei-
genvalue 1 was 61.6; both guidance values supported
item set unidimensionality. Of note, though, was ei-
genvalue 2 accounting for 11.3% of variance beyond
eigenvalue 1, providing a caution about possible sec-
ondary multi-dimensionality.

In a single-factor CCFA model, three item factor
loadings were <0.30. For overall model fit of the
single-factor model, fit indices were as follows: CFI ¼
0.93, TLI ¼ 0.92, RMSEA ¼ 0.16. The relatively high
RMSEA value may have been due to multidimension-
ality among the 11 retained items. We therefore pur-
sued CBFA based on EFA promax rotation findings
with two local factors. Results supported excellent
overall model fit (CFI ¼ 0.99, TLI ¼ 0.98, RMSEA ¼
0.07). All items had higher factor loadings on the gen-
eral factor than on local factors. Given these results,
we concluded these 11 items were sufficiently unidi-
mensional for IRT modeling.

In GRM analyses, three items had very low slope
parameter estimates (i.e., 0.65, 0.93, and 1.08); these
poorly discriminating items (“How often does your
child have fun with other children?,” “How often
does your child come to you or other parent for help if
he/she needs it?,” and “How often does your child
seem really sad?” [response options: “never” to
“always”]) were therefore removed. The eight
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remaining items all fit our IRT model (i.e., all v2/df ra-
tios were <3). No items were flagged for DIF based on
child age and sex, resulting in a final 8-item instru-
ment (see Table I).

We conducted a final 8-item CCFA and obtained
the following overall model fit indices: CFI ¼ 0.94,
TLI ¼ 0.92, RMSEA ¼ 0.21. We then confirmed the
Wave 1 data-based PROMIS EC Global Health 8-
item set as essentially unidimensional using CBFA:
general factor omega-H ¼ 0.85; omega-H-to-omega
ratio ¼ 0.88, that is, the general factor had 88% of re-
liable variance attributable to it. Therefore, CBFA
modeling with Wave 1 data established PROMIS EC
Global Health items as essentially unidimensional.

We conducted confirming analyses with Wave 2
data. EFA results showed the eigenvalue 1-to-2 ratio
was 6.46, and the percent of variance accounted for by
eigenvalue 1 was 69.64, supporting essential unidimen-
sionality. CCFA resulted in all factor loadings �0.50,
and all residual correlations were �0.20; thus, items
met validity and independence criteria. The overall
model fit indices were as follows: CFI ¼ 0.96, TLI ¼
0.94, RMSEA ¼ 0.20. We confirmed the conclusion
made with Wave 1 data that PROMIS EC Global
Health items were essentially unidimensional using
CBFA: general factor omega-H ¼ 0.89; omega-H-to-
omega ratio ¼ 0.92, that is, the general factor had 92%
of reliable variance attributable to it. Therefore, com-
bined evidence from CCFA and CBFA modeling across
Wave 1 and Wave 2 established PROMIS EC Global
Health items as essentially unidimensional. In Wave 2
IRT analysis, all items fit the GRM model, and no
items showed DIF for child age or child sex.

For Waves 1 and 2, all item response option catego-
ries were utilized by parents with 8-item PROMIS EC
Global Health. Item descriptive statistics by Wave are
presented in Table I. Item means were somewhat high
and ranged from 4.0 to 4.5 for Wave 1 and 4.1 to 4.6
for Wave 2. The summed score distribution for Wave
1 had a mean¼34.3, median¼36.0, and SD¼5.44
and for Wave 2 had a mean¼ 35.6, median¼37.0,
SD¼ 4.33; minimum/maximum observed summed
scores were 8 and 40, respectively (Wave 1) and 12
and 40, respectively (Wave 2). The lowest possible
summed score (8) was observed once in Wave 1
(N¼ 1; 0.1%) and not at all in Wave 2.
Approximately a fifth in each Wave (Wave 1:
N¼ 249, 17.8%; Wave 2: N¼253, 23.9%) had the
highest possible summed score (40), suggestive of a
possible ceiling effect; this effect was investigated
more thoroughly with PROMIS EC Global Health
scaled scores. Inter-item correlations ranged from 0.48
to 0.88 for Wave 1 and from 0.49 to 0.93 for Wave 2
(see Table II). No item had an item-rest score correla-
tion (item-to-scale internal validity) below criterion in
either Wave; thus, all items appeared sufficiently

related to the PROMIS EC Global Health construct
(minimum/maximum r ¼ 0.66/0.77).

Centering and Calibration
We used Wave 2 as the representative sample for
PROMIS EC Global Health measure centering, incor-
porated Wave 1 into our analyses, and successfully con-
ducted multi-group item calibration analyses for the 8-
item PROMIS EC Global Health measure. The T-score
distribution of PROMIS EC Global Health had a
mean¼ 47.7, median¼47.8, and SD¼9.96 for Wave
1 (mean¼ 50.0, median¼50.2, SD¼9.03 for Wave 2);
minimum/maximum observed T-scores were 11.6 and
61.9, respectively for Wave 1 (15.4 and 61.9, respec-
tively for Wave 2). An N of 1 (0.1%) of Wave 1 [N¼ 0
(0.0%) of Wave 2] had the lowest possible T-score,
while N¼249 (17.8%) of Wave 1 [N¼253 (23.9%)
of Wave 2] had the highest possible T-score, indicative
of a ceiling effect. Skewness was –0.32, and excess kur-
tosis was –0.43 for Wave 1 (skewness ¼ –0.25, excess
kurtosis ¼ –0.67 for Wave 2). Thus, PROMIS EC
Global Health T-scores from Wave 1 and Wave 2
appeared normally distributed but with an observed
ceiling effect (see Figure 1A and B).

Cronbach’s alpha was 0.90 for Wave 1 (0.89 for
Wave 2), indicating very good (�0.80) to excellent
(�0.90) CTT-based overall internal consistency reli-
ability. Similarly, IRT-based reliability at the overall
scale level was 0.90 for Wave 1 (0.88 for Wave 2),
also indicating very good-to-excellent IRT-based over-
all internal consistency reliability. IRT-based score-
level reliability was excellent for individual T-scores
ranging from 10 to 51 (see Figure 2).

Across-Domain Associations and Known-Groups
Validity
Wave 2 associations between PROMIS EC Global
Health and the PROMIS EC well-being domains of

Table II. PROMIS EC Global Health Inter-Item Correlations
by Data Collection Wave

GH1 GH2 GH3 GH4 GH5 GH6 GH7

Wave 1
GH2 0.80
GH3 0.88 0.81
GH4 0.59 0.65 0.61
GH5 0.51 0.52 0.53 0.76
GH6 0.48 0.49 0.48 0.71 0.67
GH7 0.57 0.58 0.58 0.79 0.69 0.69
GH8 0.59 0.56 0.57 0.75 0.64 0.71 0.77

Wave 2
GH2 0.72
GH3 0.93 0.75
GH4 0.73 0.77 0.75
GH5 0.61 0.64 0.65 0.80
GH6 0.50 0.51 0.49 0.66 0.68
GH7 0.56 0.54 0.55 0.67 0.58 0.65
GH8 0.62 0.58 0.61 0.67 0.58 0.70 0.77
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Engagement—Curiosity, Engagement—Persistence, Self-
Regulation—Flexibility, Self-Regulation—Frustration
Tolerance, Positive Affect, and Social Relationships were
all positive and of moderate magnitude (0.37–0.46); the
associations between PROMIS EC Global Health and
PROMIS EC negative health domains, that is, Depressive
Symptoms, Anger/Irritability, Anxiety, and Sleep
Problems, were negative and of or approaching moderate
magnitude (–0.27 to –0.36). Conversely, the association
between PROMIS EC Global Health and PROMIS EC
Physical Activity was significantly lower in magnitude
(0.08). This may, in part, be due to PROMIS EC Global
Health having a general, overall health status assessment
objective and an unspecified time context, while

PROMIS EC Physical Activity has a distinctly different
targeted, number of days-related frequency of play and
physical activity assessment objective and an “In the last
7days” time context. See Table IV in Lai et al. (this issue)
for the full correlation matrix.

All known-groups analyses based on reported phys-
ical condition, EBD condition, any condition (physical
and/or EBD), traumatic life event, income insecurity,
and parent-perceived neighborhood “unsafe” environ-
ment were statistically significant (p < .05). The EBD
condition and any condition analyses had medium g2

effect sizes; the physical condition, traumatic life
event, and income insecurity analyses had small g2 ef-
fect sizes; and the “unsafe” environment analysis had

Figure 1. PROMIS EC Global Health T-score distributions. (A) Wave 1 T-score distributions. (B) Wave 2 T-score distribution.
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a trivial g2 effect size. Each “negative condition pre-
sent” group had lower mean PROMIS EC Global
Health scores (see Table III).

Discussion

A primary aim of the current measurement develop-
ment initiative was to maintain conceptual consistency

with established adult and pediatric PROMIS Global
Health measures, incorporating their assessed facets of

physical, mental, and social health into PROMIS EC
Global Health, while ensuring a developmentally-

appropriate assessment of global health for youth in
early childhood. To ensure children ages 1–17 years

can be assessed for global health status as uniformly as
possible, we also maintained a practical level of con-

sistency with pediatric Global Health. First, we
retained item content from the existing pediatric

instrument, with six of the PROMIS EC Global
Health’s eight items directly sourced from the pediat-

ric version. Second, we retained item framing, employ-
ing the “In general” frame where it had been

employed by pediatric Global Health and then used
no framing for other item content, as had been done

for the pediatric version. Finally, we retained the main
item response option sets from the pediatric Global
Health measure. Unlike the pediatric version, with
self-report and parent proxy versions, PROMIS EC

Global Health was developed as a parent report mea-
sure only due to its targeting children aged 1–5 years,

for whom self-report measure completion is
unrealistic.

From our qualitative work, both experts and
parents recommended distinct items be included to as-
sess “mental health,” “mood,” and “ability to think.”
Both experts and parents also recommended including
an item assessing “meeting developmental mile-
stones.” We consider this item a reading of global pa-
rental perceptions of milestones, and we justify its use
based on its reported performance. Future research
can help evaluate its relevance to formal objective
measures of developmental milestones, as well as its
status within the conceptualization of global health as
a unique dimension or intrinsically linked to physical,
mental, and social health.

Parents described subtle distinctions between
“health” and “quality of life,” with “health” being a
more basic, fundamental state and “quality of life” re-
ferring to the degree to which one can thrive, have
stimulating experiences, and lead a joyful life. Experts
deferred to parents’ understanding and interpretation
of “quality of life.” Parents recommended asking
about social health. Both expert and parent recom-
mendations were incorporated in the development of
the draft item pool; the soundness of those recommen-
dations is evident in the final version of PROMIS EC
Global Health, which retains items reflecting those
recommendations.

Experts and parents differed in a nuanced but
meaningful way in terms of defining the construct of
global health. Experts emphasized the multi-

Figure 2. PROMIS EC Global Health test information, reli-
ability, and combined Wave 1/Wave 2 T-score distribution.
Note. Shading indicates the range of T-scores where reli-
ability �0.70. The abbreviation “rel.” stands for
“reliability.” Statistical “information” is related to score
standard error (SE) and reliability. For example, when in-
formation ¼ 10, SE ¼ 3.16, and reliability ¼ 0.90.

Table III. PROMIS EC Global Health Wave 2 Known-Groups
Validity Evidence: Mean T-Score Differences

Known-groups
factor

Group N Global Health p-
Value

g2g

Mean SD

Physical conditiona No 830 50.8 8.85
Yes 214 47.0 9.21 <.001 0.03

EBD conditionb No 927 51.1 8.53
Yes 110 41.9 9.35 <.001 0.10

Any conditionc No 770 51.5 8.46
Yes 285 46.2 9.44 <.001 0.07

Traumatic eventd No 857 50.7 8.77
Yes 200 47.2 9.57 <.001 0.02

Income insecuritye No 946 50.6 8.83
Yes 109 45.1 9.29 <.001 0.03

Unsafe environmentf No 658 50.6 8.90
Yes 398 49.1 9.17 .008 0.01

aFor example, allergies, asthma, obesity.
bFor example, anxiety, conduct problems, speech disorder.
cAny physical or EBD condition.
dFor example, parent divorced, parent served jail time, child a vic-

tim of violence.
eThat is, hard to cover basics (food, housing) on family income.
fFor example, extent of problems with: heavy traffic, stranger dan-

ger, limited public transportation.
gg2 ¼ eta2.
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component nature of global health, comprised of
physical, mental, and social dimensions. Parents held
a more holistic view, acknowledging the presence of
physical, mental, and social facets but considered
global health to be a singular, unified, overarching
construct. Ultimately, our quantitative analyses sup-
ported both perspectives as we found PROMIS EC
Global Health to be essentially unidimensional but
comprised of the three primary dimensions of physi-
cal, mental, and social health.

Limitations and Future Directions
With the successful development of PROMIS EC
Global Health, we achieved our aim of extending
global health assessment to 1–5-year olds; simulta-
neously, we achieved a larger goal of expanding the
range of PROMIS life course global health assessment,
now from children aged 1–17 years to adults of all
ages. For the field of pediatric psychology, this creates
new assessment opportunities, single-point-in-time
and longitudinal, regarding individual children and
cohorts, for enhanced general health status monitor-
ing, the supporting of clinical decision making, and
the larger goal of improving outcomes. Using this in-
strument to more readily obtain a marker or signal of
underlying health status may also help facilitate efforts
to better understand child health psychology, particu-
larly children with chronic conditions.

Because we found PROMIS EC Global Health to
be essentially unidimensional, global health status can
be reported using an overall score. For clinicians and
investigators in pediatric psychology who are inter-
ested in specific global health facets (i.e., physical,
mental, social health), individual item responses to
PROMIS EC Global Health can be reviewed. Thus,
for clinicians caring for individual patients, research-
ers studying patient subgroups, and epidemiologists
tracking population trends, PROMIS EC Global
Health offers brief yet robust status assessment for
monitoring as well as investigative purposes.

For a broader perspective and discussion of our
study’s qualitative and quantitative limitations, please
see Cella et al. (qualitative methods, this issue) and Lai
et al. (quantitative methods, this issue). For PROMIS
EC Global Health, future work collecting time-
separated data and longitudinal data can help estab-
lish test–retest reliability and responsiveness to
change. Furthermore, we were limited in our ability to
collect additional parent-report and non-parent report
measures of general health; thus, future work evaluat-
ing PROMIS EC Global Health together with other
reporting sources, such as objective measures (physi-
cal, mental health diagnoses), second parent/caregiver,
educator (daycare, preschool teacher), and medical
provider reports can further establish instrument va-
lidity. Studies to establish norms and cut-off scores for

identifying at-risk children would be beneficial, as
would a comprehensive, within and across national
borders, cross-cultural validation effort. For PROMIS
EC Global Health to be an international “go to” mea-
sure of global health status, it must establish evidence
of its multi-cultural validity.

A “version 2” alternative for the PROMIS EC
Global Health item “How well is your child meeting
developmental milestones?” might be as follows: “In
general, please rate how well your child is meeting de-
velopmental milestones.” Response options for both
item versions would remain the same (i.e., excellent,
very good, good, fair, poor). The new item version
could then be qualitatively and psychometrically eval-
uated in the context of a rigorous future study.

PROMIS EC Global Health offers a brief and con-
venient means of obtaining a measurement of early
childhood global health status. Used for single-point-
in-time or longitudinal assessment, the measurements
it provides function as easily obtained markers or sig-
nals of underlying health status. As such, when those
measurements indicate, for example, excellent or poor
health status, or when change in measurements across
time suggests important shifts in a child’s health sta-
tus, those measurements themselves might now be
employed as “flags” or “triggers” prompting further
investigation into the inter-connections between child
health status and child health psychology.

Supplementary Data

Supplementary data can be found at: https://academic.oup.
com/jpepsy.
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