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ABSTRACT
Objective: To evaluate the reliability and validity of the PROMIS Pediatric Global Health scale, a 7-item
measure of perceived physical, mental, and social health, in children with asthma. Methods: From
February 2014 to February 2015, convenience samples of 8–17 year-old children (n = 182) and par-
ents of 5–17 year-old children (n = 328) visiting an emergency department for treatment of asthma
were enrolled. The Asthma Control Test was used to characterize children as controlled versus not
controlled, and the PROMIS Asthma Impact Scale was used to assess asthma symptoms’ impact on
functional status. We conducted longitudinal analyses among 92 children and 218 parents at 3 weeks,
and 74 children and 171 parents at 8 weeks after enrollment. Results: The PGH-7 reliability ranged from
0.66 to 0.81 for child-report and 0.76 to 0.82 for parent-proxy. In cross-sectional analyses, children with
controlled asthma had PGH-7 scores 0.40–0.95 standard deviation units higher than those who were
uncontrolled. The PGH-7 was responsive to changes in overall general health between time points,
with moderate effect sizes (0.5–0.6 standard deviation units). In longitudinal analyses, PGH-7 scores
were no different between those who stayed uncontrolled versus became controlled at 3 weeks of
follow-up; however, by 8 weeks of follow-up, the differences between these groups were 0.7–0.8 stan-
dard deviation units, indicative of large effects. Conclusions: The PGH-7 is a reliable and valid patient-
reported outcome for assessing general health among childrenwith asthma. It is a useful complement
to other asthma-specific outcomemeasures.

Introduction

Patient-reported outcomes are joining laboratory and
radiographic studies, biomonitors, and clinical exams in
the repertoire of tools that clinicians deploy to evaluate
treatment effectiveness. They evaluate a person’s views on
how they feel physically or emotionally (i.e., symptom
status), how well they can execute actions or participate
in desired activities (i.e., functional status), or how they
evaluate their health (i.e., general health perceptions) (1).
For children with asthma, there are several measures of
asthma symptoms (e.g., the Asthma Control Test (2–4)),
and the impact of asthma symptoms on functional status
(e.g., the PROMIS Asthma Impact Scale (5)) that are in
widespread use.

A missing piece in the asthma patient reported out-
come profile is a tool for assessing general health. This
lacuna could be filled by the PROMIS Pediatric Global
Health (PGH-7) scale, which assesses children’s perceived
general, physical, mental, and social health (6). The PGH-
7 comprises 7 items and in general populations of children
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has excellent reliability, and demonstrated convergent and
discriminant validity with multiple measures of children’s
health status (7). The PGH-7 was designed to be used in
any pediatric population, regardless of health condition,
to describe and evaluate changes in global health. Cross-
sectionally, differences in the PGH-7 between children
with chronic and neurodevelopmental conditions range
from effects of 0.5 to >1 standard deviation units (7).
Although these results suggest that the PGH-7 can char-
acterize the impact of health conditions on children’s per-
ceived health, its use specifically for children with asthma
has not been studied.

This purpose of this manuscript is to evaluate the reli-
ability and validity of the PGH-7 in children with asthma.
To obtain a sample of childrenwith awide range of asthma
illness severity, we recruited children presenting to a pedi-
atric emergency department (ED) for asthma treatment.
We evaluated themeasure’s reliability and validity at base-
line (cross-sectional analysis) and 3 and 8 weeks after
enrollment. For the longitudinal portion of this study,
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we hypothesized that as the pathophysiological pertur-
bations of asthma subsided with medical treatment, and
over time, asthma symptoms and their impact on func-
tional status would change first, and global health would
improve more slowly, as all dimensions of a child’s health
improved.

Methods

The study involved cross-sectional and longitudinal
assessments of convenience samples of children with
asthma and their parents recruited from the ED at the
Children’s Hospital of Philadelphia. Research coordina-
tors identified English-speaking children 5–17 years-old
visiting the ED for treatment of asthma. Those triaged as
critically ill (i.e., requiring airway intervention or actively
resuscitated) and 8–17 year-old children whowere unable
to self-report about their health were ineligible. Par-
ents only were enrolled if the child was 5–7 years-old,
assuming all other inclusion criteria were satisfied, and
the parent could provide proxy responses about their
child’s health; self-report and parent-proxy report were
obtained for children 8–17 years-old. The Institutional
Review Board of the Children’s Hospital of Philadelphia
approved the study protocol (IRB #13-010598). Parents
gave informed consent, and children provided assent for
the study.

Data were collected at 3 time points from February
2014 to February 2015. Time 1 data collection (Febru-
ary 2014 to December 2014) occurred in the ED. Time
2 data were collected from March 2014 to January 2015,
a median of 20 days after baseline (range 14–32 days);
and, Time 3 data were collected fromMay 2014 to Febru-
ary 2015, a median of 56 days after baseline (range
42–88 days).

Data collection

All data for this study were obtained via parent-proxy or
child self-reported questionnaires. The Time 1 data were
collected in the ED using tablet computers, which pre-
sented questions, one per screen. At Times 2 and 3, chil-
dren and parents were contacted by a research survey firm
(Temple University Institute for Survey Research (ISR)).
E-mail reminders were sent every 3 days with a follow-up
telephone call occurring daily after the e-mail reminder
was sent. The timing of the telephone calls cycled through
3 different times during the day (morning, afternoon, and
evening). Contact attempts continued until the follow-
up period expired (4 weeks for Time 2 and 12 weeks for
Time 3). Mailed letters were sent to participants’ home
addresses once if contact by e-mail or telephone call was
unsuccessful. Participants were provided 2 options for

survey completion: (1) a web link and (2) a toll free num-
ber from which a computer-assisted telephone interview
(CATI) was conducted.

Variables andmeasures

A variety of socio-demographic indicators and outcome
measures were assessed at each of the time points (see
Table 1). To assess financial strain, wemeasured food inse-
curity using a 2-item measure (8) and housing insecurity
with a single item (9).

Two PROMIS measures were administered at each
time point. The PROMIS PGH-7 was used to assess chil-
dren’s global health. This 7-item scale includes items that
evaluate physical, mental, and social health (6). It has
excellent concurrent validity with a variety of measures
of physical, mental, or social health, as well as summary
measures of health-related quality of life (7). An 8-item
version of the PROMIS Asthma Impact Scale was used to
assess the impact of asthma symptoms on functional sta-
tus (5). Items use a 7-day recall period and address the
effects of asthma on affect, sleep, and physical function-
ing. Both measures are scored on the PROMIS T-scale
with a mean of 50 and standard deviation of 10, and they
are scored in the direction of their name. Thus, improv-
ing health status would be associated with higher scores
on the PGH-7 (better general health) and lower scores on
the Asthma Impact Scale (fewer asthma symptoms).

A representative sample of US children was used to
center the PGH-7 mean and establish its standard devia-
tion while a sample of children with asthma were used for
centering the Asthma Impact Scale. These T-scores can be
converted into percentile ranks, which allow one to con-
trast a given score for an individual or group with the ref-
erence samples. Thus, a PGH-7 score of 45 (0.5 standard
deviation units below the reference sample’s mean) has
a percentile rank of 31, which indicates that 69% of the
8–17 year-old children from the general US population
had a higher score.

To examine change in PGH-7 score associated with
a perceptible change in general health as rated by the
child or the parent using an independent measure, we
modified the subjective significance questionnaire devel-
oped by Osaba and colleagues (10). During the Time
2 survey, children and their parents were asked if their
(or their child’s) “health in general is better, the same,
or worse” since they enrolled in the study. The same
question was asked again at Time 3, but the question
was indexed to completion of date of “the child’s second
survey.”

We used 2 versions of the asthma control test. For chil-
dren 5–11 years-old the childhood asthma control test
(C-ACT) was used, which is a 7-item scale that includes 4
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Table . Sample socio-demographic characteristics and PGH- scores at Time .

Child-Reported PGH- Parent-Proxy PGH-

Socio-demographic Characteristic Child, n (%) Parent, n (%) Mean (SD) p-value Mean p-value

Total Sample  (%)  (%) . (.) n/a . (.) n/a
Age-Gender Groups
Males

- years-old n/a  () n/a . (.)
- years-old  ()  () . (.) . (.)
- years-old  ()  () . (.) . (.)

Females
- years-old n/a  () n/a . (.)
- years-old  ()  () . (.) . (.)
 years-old  ()  () . (.) 0.006 . (.) .

Race
White  ()  () . (.) .
Black or African-American  ()  () . (.) (.)
Asian  ()  (<) . (.) . (.)
Other  ()  () . (.) . . (n/a) .

. (.)
Ethnicity

Hispanic or Latino  ()  () . (.) . (.)
Non-Hispanic  ()  () . (.) . . (.) .

Worried food would run out or food did not last, past  months
Yes  ()  () . (.) . (.)
No  ()  () . (.) . . (.) <0.001

Did not pay full utility bill, past  months
Yes  ()  () . (.) . (.)
No  ()  () . (.) . . (.) .

Parental Age
Less than  years  ()  () . (.) . (.)
– years  ()  () . (.) . (.)
+ years  ()  () . (.) . . (.) .

Parental Educational Attainment
Some high school  ()  () . (.) . (.)
High school or GED  ()  () . (.) . (.)
Some college/Technical degree/Associate  ()  () . (.) . (.)
College degree or higher  ()  () . (.) . . (.) 0.024

child-report (8–11 year-old children) and 3 parent-report
items (2). Parents of children ages 5–7 years-old com-
pleted all 7 items. Child-report items have no recall period
and address overall assessments of asthma control, inter-
ference with exercise, cough, and nighttime awakenings,
while parent-report items use a 4-week recall period and
cover daytime asthma symptoms, wheezing, and night-
time awakenings. The range of measure scores is 0 (poor-
est asthma control) to 27 (best asthma control). Scores
from 0–19 indicate uncontrolled asthma and 20 above
controlled asthma (2, 11, 12). The asthma control test
(ACT) was used for youth 12–17 years-old. It has 5 items,
each with a 4-week recall period, that measure short-
ness of breath, nighttime awakenings, limitations of daily
activities, rescue medication use, and rating of asthma
control (3). Similar to the C-ACT, a score of�19 indicates
uncontrolled asthma and 20 and above controlled asthma
(3, 4, 13).

Statistical analysis

We compared the socio-demographic characteristics of
the samples at each time point using the chi-square
statistic. At Time 1, we contrasted PGH-7 scores by

socio-demographic characteristics using analysis of vari-
ance. A critical value of 0.05 was chosen to indicate statis-
tical significance.

In cross-sectional analyses, we contrasted asthma
impact and global health by asthma control status.
Effect sizes were reported as Cohen’s d (14), com-
puted as the difference in means divided by the pooled
standard deviation of the 2 samples. We considered
Cohen’s d values of 0.2 to <0.5 to be small effects,
0.5 to <0.8 moderately sized, and 0.8 and above large
effects. We used the R package effsize (https://cran.r-
project.org/web/packages/effsize/index.html) to com-
pute the 95% confidence limits for effect sizes.
Internal consistency was determined using Cron-
bach’s alpha, estimated with a confidence inter-
val using the psych package for R (https://cran.r-
project.org/web/packages/psych/index.html). We also
evaluated the effect of CATI versus self-administered
mode of administrations at Times 2 and 3 by regress-
ing PGH-7, Asthma Impact Scale, and ACT scores on
an indicator for mode of administration, age, sex, and
financial strain. Because there were a large number of
contrasts, we used a critical value of 0.01 for statistical
significance.

https://cran.r-project.org/web/packages/effsize/index.html
https://cran.r-project.org/web/packages/psych/index.html
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We examined responsiveness of the PGH-7 to changes
in subjective assessments of change in general health over-
all between timepoints by combining thosewhose general
health stayed the same or worsened into a single category
and contrasting them with improvers. In addition, we
assessed responsiveness of both the Asthma Impact Scale
and the PGH-7 to changes over time in asthma control
status among those who had uncontrolled asthma at Time
1 and either stayed the same (remained uncontrolled) or
improved (developed controlled asthma). Our goal with
this latter analysis was to estimate how much change in
the PGH-7 occurs when there is a clinically meaningful
change in asthma symptom status. The effect size estimate
was obtained using a difference-in-difference approach
in which the outcome was regressed on an indicator for
group, an indicator for time point of assessment, and the
interaction of group∗time point. The interaction effect
was reported as the estimate of responsiveness, which can
be interpreted as the amount of change on the T-scale
in the outcome associated with controlled versus uncon-
trolled asthma, while adjusting for each individual’s base-
line outcome score. Thus, these difference-in-difference
estimates provide the average change over time in the out-
comes by comparing the average change for children who
improve with the average change for those who remain
uncontrolled.

Results

We enrolled 182 children and 328 parents at Time 1. A
greater number of parents than children were enrolled,
because a large share of eligible children was 5–7 years-
old, too young to administer the child self-report ques-
tionnaire. At Time 2, we followed up 312 participants
(61% participation rate), including 92 children (51% par-
ticipation rate) and 220 parents (67% participation rate),
of which 50 children (54%) and 130 parents (59%) com-
pleted the survey via CATI. At Time 3, we followed up 252
participants (49% participation rate), including 74 chil-
dren (41% participation rate) and 178 (54%) parents, of
which 32 children (43%) and 97 parents (51%) completed
the survey via CATI. There were no significant differences
in PGH-7, Asthma Impact Scale, or ACT scores by mode
of administration.

The mean age of children who participated in the
child self-report Time 1 survey was 11.2 years (SD 2.6),
and the mean age of children about whom the parent-
proxy responded was 8.7 years (SD 3.4). The sample was
predominantly African-American; less than 5% reported
white race (Table 2). Parents also reported high levels of
food insecurity and housing insecurity. We found no sta-
tistically significant differences across the 3 time points
in any of the socio-demographic characteristics shown in Ta
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Table . Responsiveness of PGH- to child- and parent-proxy reported change in general health.

Time  versus Time  Time  versus Time 

Improved Same or worsened Effect size

(% CI) Improved Same or worsened Effect size (% CI)

Child-reported change in global health
Sample size, N (%)  (%)  (%)  (%)  (%)
Measure (respondent)
Global health (child) mean (SD) . (.) . (.) 0.64 (0.11, 1.17) . (.) . (.) 0.63 (0.14, 1.12)
Global health (parent-Proxy) mean (SD) . (.) . (.) . (−., .) . (.) . (.) . (−., .)

Parent-Proxy Reported Change in Global Health

Child sample size, N (%)  (%)  (%)  (%)  (%)
Parent sample size, N (%)  (%)  (%)  (%)  (%)
Global health (child) mean (SD) . (.) . (.) 0.54 (0.03, 1.05) . (.) . (.) . (−., .)
Global health (parent-Proxy) mean (SD) . (.) . (.) 0.64 (0.32, 0.95) . (.) . (.) 0.63 (0.32, 0.94)

Effect sizes were computed as the difference inmeans divided by the pooled standard deviation between the two groups. The % confidence intervals for bolded
effect sizes do not cross zero.

Table 2. We also contrasted those participants who com-
pleted all 3 waves of data collection with those involved in
the baseline data collection only, and foundno statistically
significant differences in ACT, PROMIS Asthma Impact
Scale, or PGH-7 scores.

Reliability

The reliability of the PGH-7 across the 3 time points was
very good to excellent, ranging from0.66 to 0.81 for child-
report and 0.76 to 0.82 for parent-proxy. Across the 3 time
points, the internal consistency reliabilities for the ACT
were 0.80–0.85 for the 7 parent-reported asthma control
items for 5–7 year-olds, 0.71–0.80 for the combination
of 3 parent- and 4 child-reported items for 8–11 year-
olds, and 0.67–0.80 for the 5 child-reported items among
12–17 year-olds.

Validity: Cross-sectional analyses

The average PGH-7 score for children treated in the
ED for asthma was 43.8 (child-report) and 43.2 (parent-
report), which is at the 27th and 25th percentiles, respec-
tively. These values indicate that when in acutely ill, the
global health experiences of children with asthma are
poorer than about 75% of the US population of 5–17 year-
old children. Child-reported global health declined with
age for girls but not boys (Table 2). Parent-proxy reported
global health was lower for children whose families
reported food or housing insecurity and those with par-
ents with less educational attainment.

We contrasted cross-sectional differences in mean
scores for each time point by asthma control status and
found similar effect sizes for child- and parent-proxy
reported PGH-7, in the range of 0.50–0.95, indicative of
moderate to large effects (Table 3). The effect sizes were
substantially larger for the Asthma Impact Scale, from
−0.85 to −1.72 for child-report and −1.02 to −1.58 for

parent-proxy report. The magnitude of the effect sizes
increased from Time 1 to Time 3 for both outcomes.

Validity: Longitudinal analyses

At Times 2 and 3, both children and parents reported
whether the child’s general health overall (i.e., their global
health) had improved or stayed the same/worsened since
the last time point (Table 4). For child-reported changes
in general health overall, the effect sizes were 0.6 for child-
reported PGH-7, and 0.6 for parent-proxy PGH-7 in asso-
ciation with parent-reported change in children’s general
health.

We identified children who at baseline were character-
ized by the asthma control test as uncontrolled and then
contrasted at Times 2 and 3 those who became controlled
versus those who remain uncontrolled and computed the
difference in either the Asthma Impact Scale or PGH-7
scores adjusted for differences between the two groups
and change over time (Table 5). We detected sizeable
decreases in the Asthma Impact Scale between Times
2 and 1 with drops of 8 and 6 points for child-report
and parent-proxy report, respectively, and drops between
Times 3 and 1 of 13 and 10 points in the PROMIS
T-scores. On the other hand, we found no significant
change in global health between Times 2 and 1, while
there were significant differences (change in T-scores of
8 for child-reported and 5 for parent-reported in global
health) when the contrast was done between Times 3
and 1.

Discussion

The PGH-7 provides an efficient, precise, and valid mea-
sure of children’s overall health across a wide range of the
latent variable and inclusive of their physical, mental, and
social health (6, 7). This study, which enrolled children
and their parents in a pediatric ED, adds to the PGH-7
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evidence base by demonstrating that it is reliable, valid,
and responsive to improvements in asthma control over
an 8-week interval. In cross-sectional analyses, differences
in PGH-7 between children whose asthma was controlled
versus uncontrolled ranged from 0.5 to 0.9 standard devi-
ation units. The PGH-7 was responsive to retrospective
evaluations of changes in general health between time
points, with effect sizes between around 0.6 standard devi-
ation units.

In longitudinal analyses that followed children clas-
sified at Time 1 as having uncontrolled asthma, PGH-7
scores were no different between thosewho stayed uncon-
trolled versus became controlled at 3 weeks of follow-
up; however, by 8 weeks of follow-up, the differences
between these groups were about 0.7–0.8 standard devi-
ation units, indicative of large effects. This slow change
in PGH-7 in response to improvements in asthma con-
trol contrasts with the rapid change in the Asthma Impact
Scale, which showed moderate to large effects by 3 weeks
of follow-up and increasing effect sizes by 8 weeks. These
findings support our hypothesis that clinical changes in
a health condition, such as asthma, first affect symp-
toms, and their impact on functional status (i.e., Asthma
Impact Scale), with slower change seen in general health
perceptions, like global health (i.e., PGH-7). They also
point out how the addition of the PGH-7 to a profile of
asthma-specific symptom and functional status measures
enhances the comprehensiveness of outcome assessment
from the points of view of children and their parents.

Although this study provides evidence in support of
the clinical validity of the PGH-7, responsiveness of a
measure like the PGH-7, which is applicable to all chil-
dren and all health conditions, is not demonstrated by
a single investigation. Additional studies are needed to
better characterize responsiveness among children whose
asthma control changes from good to poor (our study
evaluated improvements rather than worsening). More
research also should be done to assess the validity of the
PGH-7 among sampleswith socio-demographic diversity,
a variety of health conditions, and objective measures of
clinical change (e.g., lung function testing for asthma).

At each of the 3 time points, the PGH-7 score for chil-
dren with controlled asthma was <50 on the PROMIS
T-scale, indicative of lower than average global health,
while the Asthma Impact Scale score dropped to <50
for those with controlled asthma, indicative of fewer
symptoms and less impact on functional status that the
asthma reference sample. Data from the National Survey
of Children’s Health demonstrated lower global health
for children with asthma in the US (15). One explanation
for this overall lower global health among children with
asthma is the persistent nature of this health condition
and resultant long-term effects on children’s general

health perceptions, even when asthma symptoms are
well controlled. Alternatively, our findings may be a
result of the socio-demographic characteristics of sample
population enrolled in this study.

Conclusions/key findings

This study provides empirical support for use of the PGH-
7 to measure global health perceptions in children with
asthma. Findings from this study also highlight the tem-
poral effects on change in patient outcomes. Among indi-
viduals with asthma, there are both rapidly and slowly
changing outcomes: lung function will be most rapidly
responsive to medical intervention, followed by an indi-
vidual’s subjective assessment of their asthma symptoms,
the impact of asthma symptoms on functional status,
and finally global health. The availability of lung func-
tion testing, measures of asthma symptom and func-
tional status (e.g., PROMIS Asthma Impact Scale), and
the PGH-7 allow for a comprehensive characterization of
an asthma episode of illness in both clinical research and
clinical practice applications. Future research may benefit
from combining these biological and self-reported mea-
sures into a profile of asthma health. Across both cross-
sectional and longitudinal analyses from this study, we
found that a change of approximately 0.5 standard devi-
ation units, or a difference in the PGH-7 T-score of 4–5,
is clinically meaningful in children with asthma.
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