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Association of consistently suboptimal quality of life with consistently
poor asthma control in children with asthma

Asthma is one of the most prevalent chronic conditions in children,
affecting 8.4% of American children and adolescents (approxi-
mately 6.2 million) in 2015." Although previous studies have found
that poor asthma control is associated with impaired physical,
psychological, and social aspects of health-related quality of life
(HRQoL),” some studies have suggested that impaired psychologi-
cal aspects of HRQoL (ie, anxiety and depressive symptoms) cause
poor asthma control.> The effects of impaired HRQoL domains (eg,
fatigue, pain, mobility, and peer relationships) in addition to anx-
iety and depressive symptoms on subsequent asthma outcomes in
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pediatric populations have been inadequately studied. This study
aimed to test the usefulness of HRQoL assessed by the Patient-
Reported Outcomes Measurement Information System (PROMIS)
pediatric measures*” collected at baseline and 3 subsequent time
points, with a meaningful threshold (eg, good or poor HRQoL), to
indicate the asthma control status over time among children with
asthma from low-income families.

This study is a secondary analysis that used data collected from
the longitudinal PROMIS Pediatric Asthma Study designed to eval-
uate clinical validity for the PROMIS pediatric measures based on the
course of two 13-week windows across a 2-year period.* Enrollment
criteria for children and adolescents were ages 8 to 17.9 years, an
asthma diagnosis (International Classification of Diseases, Ninth
Revision, Clinical Modification codes 493.1,493.2, or 493.x), 2 or more
medical encounters attributable to asthma in the last 12 months,
and continuous enrollment in the Florida Medicaid for the previous
6 months. Asthma control and HRQoL were evaluated at 4 time
points: baseline in the first year, a follow-up in the first year, baseline
in the second year, and a follow-up in the second year.

The Asthma Control and Communication Instrument® was used
to assess asthma control status reported by parents through our
research website. On the basis of the National Asthma Education
Prevention Program Expert Panel Report 3, the 5 items from the
asthma control domain of the Asthma Control and Communication
Instrument were used to categorize asthma control status. If all 5
items indicated well-controlled asthma, a child or adolescent was
classified as having good control; otherwise, he or she was classi-
fied as having poor control.® PROMIS Pediatric Short-Forms*> were
administered to assess HRQoL reported by children through
telephone interviews, including asthma impact, pain interference,
fatigue, depressive symptoms, anxiety, mobility, and peer re-
lationships domains. Domain scores were calculated and converted
to a T-metric (mean [SD], 50 [10]).” Higher scores on asthma
impact, pain interference, fatigue, depressive symptoms, and anx-
iety domains represented worse HRQoL; lower scores on mobility
and peer relationships domains represented worse HRQoL.

The status of asthma control during 4 time points served as the
main outcome variable. Children and adolescents with good
asthma control for 3 or more time points were classified as having
consistently good control; otherwise, they were classified as hav-
ing consistently poor control. The status of HRQoL during 4 time
points on each PROMIS domain served as the main independent
variables. At each time point, a child’s or adolescent’s HRQoL
domain score that differed by 5 points from 50 (ie, 0.5 SD from the
PROMIS pediatric calibration sample) was considered as a mini-
mally important difference.® Specifically, a child or adolescent
with scores greater than 45 on asthma impact, pain interference,
fatigue, depressive symptoms, and anxiety domains was classified
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Table 1

Multivariable Association Between HRQoL Status Over Time and Asthma Control

Status Over Time
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Variable Consistently poor asthma control
0Odds ratio® P value
(95% confidence interval)
Asthma impact
Consistently fair or poor HRQoL” 3.24 (1.52—-6.90) <.01
Child age 0.93 (0.78—1.11) 40
Overweight® 1.36 (0.63—2.92) 43
Parent age 0.98 (0.94-1.02) 33
Marital status®
Never married 2.82 (0.92—8.63) .07
Divorced 1.82 (0.62—5.40) 06
Other 2.63 (0.95—7.34) 30
Pain interference
Consistently fair or poor HRQoL” 2.84 (1.36—5.92) <.01
Child age 0.94 (0.79—1.12) 51
Overweight® 1.54 (0.73—3.25) 25
Parent age 0.98 (0.94—1.02) 33
Marital status®
Never married 1.99 (0.68—-5.77) 21
Divorced 3.11 (1.12—-8.65) <.05
Other 1.86 (0.65—5.32) 25
Fatigue
Consistently fair or poor HRQoL” 2.80(1.33—-5.90) <.01
Child age 0.96 (0.81—1.14) 64
Overweight® 1.51 (0.72—3.16) 27
Parent age 0.97 (0.93—-1.01) .19
Marital status®
Never married 2.34 (0.81-6.73) A1
Divorced 2.90 (1.05—-8.01) <.05
Other 1.62 (0.57—4.60) 36
Depressive symptoms
Consistently fair or poor HRQoL” 2.78 (1.28—6.01) <.01
Child age 0.95 (0.80—1.13) 56
Overweight* 1.81 (0.86—3.80) 12
Parent age 0.98 (0.94—1.02) 27
Marital status®
Never married 2.82 (0.97-8.23) .06
Divorced 2.77 (1.00—7.66) .05
Other 1.51 (0.54—4.22) 43
Anxiety
Consistently fair or poor HRQoL” 2.58 (1.25—5.35) .01
Child age 0.93 (0.78—1.11) 41
Overweight® 1.54 (0.73—3.22) 25
Parent age 0.98 (0.94—1.02) 36
Marital status®
Never married 2.26 (0.79—6.50) 13
Divorced 2.60 (0.92—7.15) .07
Other 1.39 (0.50—3.88) 53
Mobility
Consistently fair or poor HRQoL” 2.05 (0.77-5.44) .15
Child age 0.96 (0.81—-1.13) .61
Overweight® 1.49 (0.72—3.08) 29
Parent age 0.98 (0.94—1.02) 23
Marital status®
Never married 2.19 (0.77—-6.21) .14
Divorced 2.85 (1.05—-7.74) <.05
Other 1.65 (0.58—4.70) 35
Peer relationships
Consistently fair or poor HRQoL” 3.28 (1.25-8.61) .01
Child age 1.00 (0.84—1.19) 98
Overweight® 1.63 (0.78—3.41) 20
Parent age 0.98 (0.93—1.02) 22
Marital status®
Never married 2.41 (0.83—6.94) .10
Divorced 2.53(0.92—7.01) .07
Other 1.38 (0.49—3.88) 54

Abbreviation: HRQoL, health-related quality of life.
#Consistently good asthma control status is the reference group.

PMean scores less than 55 for mobility or peer relationships domain and mean
scores greater than 45 for other domains.

“Not overweight is the reference group.

dMarried is the reference group.

as fair or poor HRQoL and scores of 45 or less as good HRQoL,
whereas scores less than 55 on mobility and peer relationships
domains were classified as fair or poor HRQoL and scores of 55 or
greater as good HRQoL. Children or adolescents with good HRQoL
at 3 or more time points were classified as having consistently
good HRQoL; otherwise, they were classified as having consis-
tently fair or poor HRQoL.

Multivariable logistic regression was performed to test associ-
ations between the status of HRQoL over time in each domain and
the status of asthma control over time, adjusting for covariates (the
child’s age and overweight status and the parental age and marital
status). Additional multivariable logistic analyses were conducted
to test associations of HRQoL status over time with asthma control
status over time using fewer time points (ie, 2 and 3 time points).

There were 148 participant dyads that had complete HRQoL and
asthma control data across all 4 time points eligible for this anal-
ysis. Among children and adolescents, the mean (SD) age was 12.0
(2.4) years, 43.2% were female, most were nonwhite (64.2%), and
almost half were overweight (46.2%). Among parents, the mean
(SD) age was 41.7 (9.0) years; most were female (89.9%) and
nonwhite (58.8%). Multivariable associations between HRQoL sta-
tus of each domain over time and asthma control status over time
are presented in Table 1. For all HRQoL domains, consistently fair or
poor HRQoL was significantly associated with an increased odds of
consistently poor asthma control (odds ratio, 2.58—3.28; P <.05 for
all), except for mobility (odds ratio, 2.05; P > .05). Additional
multivariable analyses (see eTable 1) suggest that, except for the
asthma impact and mobility domains, the use of 4 time points to
classify HRQoL status produced the most significant correlation
with asthma control status.

These findings demonstrate that it is clinically important to
monitor HRQoL over time in pediatric asthma because consistently
poor HRQoL across 4 time points is associated with poorly
controlled asthma. This knowledge can facilitate clinical decision
making to minimize risk and guide medication adjustments in
pediatric asthma because physicians can identify subgroups of
patients at risk of adverse asthmatic outcomes (eg, consistently
poor asthma control). The use of electronic systems and mobile
technology (eg, cell phones and tablet apps or well-child check
planners)’ may offer a low-cost approach to continuously collect
HRQoL data. This paradigm shift, from interval disease— and
symptom-based management during office visits to one where
patients and families routinely report information, will give prac-
titioners an opportunity to determine risk of exacerbation and
consistently poor asthma control in the absence of more frequent
clinic visits. Furthermore, using remote reporting of HRQoL in
conjunction with asthma-specific home visits implemented by
community health workers for vulnerable, high-risk children may
help physicians identify when more intensive interventions are
needed. In addition, identifying an appropriate HRQoL reporting
period'® and incentivizing individuals to report HRQoL over time
become emerging issues to address in future studies.
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eTable 1

Multivariable Association Between HRQoL Status and Asthma Control Status by the Use of Different Time Points
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Consistently fair/poor HRQoL

QOdds ratio (P value) of consistently poor asthma control®

3 time points of HRQoL

3 time points of HRQoL

2 time points of HRQoL

1 time point of HRQoL

(T1, T2, T4)" (T1, T3, T4)" (T1, T4)" (T1 — Baseline)
Asthma impact 4.39 (<.001) 4.20 (<.001) 3.87 (<.01) 3.10 (<.01)
Pain interference 2.67 (<.05) 2.54 (<.05) 2.27 (<.05) 1.36 (.41)
Fatigue 2.50 (<.05) 2.17 (<.05) 1.77 (.14) 1.33 (44)
Depressive symptoms 2.26 (<.05) 2.75 (<.01) 2.39 (<.01) 3.40 (<.01)
Anxiety 1.82 (.10) 2.32 (<.05) 1.57 (.26) 232 (<.05)
Mobility 3.35 (<.01) 3.07 (<.01) 4.69 (<.001) 234 (.07)
Peer relationships 246 (<.05) 2.68 (<.05) 1.91 (.08) 1.56 (.33)

Abbreviation: HRQoL, health-related quality of life.

2Controlling for child age, overweight, parent’s age, and marital status.

bClassifying consistently good HRQoL across 3 time points (T1, T2, T4 or T1, T3, T4) as good, good, good; good, good, fair/poor; good, fair/poor, good; and fair/poor, good, good
as well as consistently fair/poor HRQoL as fair/poor, good, fair/poor; fair/poor, fair/poor, good; good, fair/poor, fair/poor; and fair/poor, fair/poor, fair/poor.
“Classifying good HRQoL across 2 time points (T1, T4) as good, good; good, fair/poor; and fair/poor, good as well as fair/poor HRQoL as fair/poor, fair/poor.
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