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Asthma is one of the most prevalent chronic conditions in children, affecting 8.4% of 

American children and adolescents (approximately 6.2 million) in 2015.1 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),2 some studies 

have suggested that impaired psychological aspects of HRQoL (i.e., anxiety and depressive 

symptoms) causes poor asthma control.3 The effects of impaired HRQoL domains (e.g., 

*Corresponding author: I-Chan Huang, PhD, Department of Epidemiology and Cancer Control, St. Jude Children's Research Hospital, 
262, Danny Thomas Place, MS735, Memphis, TN 38105, i-chan.huang@stjude.org; Phone: (901) 595-8369; Fax: (901) 595-5845. 

Conflict of Interest: No conflict of interests for all co-authors.

Role of authors: CR Howell – conception and design of the study, analysis and interpretation of the data, preparation and critical 
revision of the manuscript
LA Thompson – conception and design of the study, preparation and critical revision of the manuscript
HE Gross – conception and design of the study, generation of the data, preparation and critical revision of the manuscript
BB Reeve – preparation and critical revision of the manuscript
SW Huang – preparation and critical revision of the manuscript
DA DeWalt – conception and design of the study, preparation and critical revision of the manuscript
IC Huang – conception and design of the study, generation of the data, analysis and interpretation of the data, preparation and critical 
revision of the manuscript

Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our 
customers we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of 
the resulting proof before it is published in its final citable form. Please note that during the production process errors may be 
discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

HHS Public Access
Author manuscript
Ann Allergy Asthma Immunol. Author manuscript; available in PMC 2018 December 01.

Published in final edited form as:
Ann Allergy Asthma Immunol. 2017 December ; 119(6): 562–564.e1. doi:10.1016/j.anai.2017.09.053.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



fatigue, pain, mobility, and peer relationships) in addition to anxiety and depressive 

symptoms on subsequent asthma outcomes in pediatric populations has been inadequately 

studied. This study aimed to test the usefulness of HRQoL assessed by the Patient-Reported 

Outcomes Measurement Information System® (PROMIS®) Pediatric measures4,5 collected 

at baseline and three subsequent time points, with a meaningful threshold (e.g., 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 utilizing data collected from the longitudinal PROMIS 

Pediatric Asthma Study (PAS) designed to evaluate clinical validity for the PROMIS 

Pediatric measures based on the course of two 13-week windows across a two-year period.4 

Enrollment criteria for children/adolescents were ages 8-17.9 years; an asthma diagnosis 

(ICD-9-CM 493.1, 493.2, or 493.x); ≥ two medical encounters due to asthma in the last 12 

months; and continuous enrollment in the Florida Medicaid for the previous six months. 

Asthma control and HRQoL were evaluated at four 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 (ACCI)6 was used to assess asthma 

control status reported by parents through our research website. Based on the National 

Asthma Education Prevention Program Expert Panel Report-3 (NAEPP EPR-3), the five 

items from the asthma control domain of the ACCI were used to categorize asthma control 

status. If all five items indicated well-controlled asthma, a child/adolescent was classified as 

having good control; otherwise, he/she was classified as poor control.6 PROMIS Pediatric 

Short-Forms4,5 were administered to assess HRQoL, including asthma impact, pain 

interference, fatigue, depressive symptoms, anxiety, mobility, and peer relationships 

domains. Domain scores were calculated and converted to a T-metric (mean=50/SD=10).7 

Higher scores on asthma impact, pain interference, fatigue, depressive symptoms, and 

anxiety domains represented worse HRQoL; lower scores on mobility and peer relationships 

domains represented worse HRQoL.

The status of asthma control over four time points served as the main outcome variable. 

Children/adolescents with good asthma control for three or more time points were classified 

as “consistently good control;” otherwise, they were classified as “consistently poor 

control.” The status of HRQoL over four time points on each PROMIS domain served as the 

main independent variables. At each time point, a child/adolescent's HRQoL domain score 

that differed by five points from 50 (i.e., 0.5 SD from the PROMIS Pediatric calibration 

sample) was considered as a minimally important difference.8 Specifically, a child/

adolescent with scores >45 on asthma impact, pain interference, fatigue, depressive 

symptoms, and anxiety domains was classified as “fair/poor HRQoL” and ≤45 as “good 

HRQoL,” whereas scores <55 on mobility and peer relationships domains was classified as 

“fair/poor HRQoL” and ≥55 as “good HRQoL.” Children/adolescents with good HRQoL at 

three or more time points were classified as having “consistently good HRQoL;” otherwise, 

they were classified as “consistently fair/poor HRQoL.”

Multivariable logistic regression was performed to test associations between the status of 

HRQoL over time in each domain and the status of asthma control over time, adjusting for 
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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 utilizing fewer time points (i.e., two 

and three time points).

There were 148 participant dyads that had complete HRQoL and asthma control data across 

all four time points eligible for this analysis. Among children/adolescents, the mean age was 

12.0 (SD 2.4) years old; 43.2% were female; most were non-white (64.2%); and almost half 

were overweight (46.2%). Among parents, the mean age was 41.7 (SD 9.0) years old; the 

majority were female (89.9%) and non-white (58.8%). Multivariable associations between 

HRQoL status of each domain over time and asthma control status over time are presented in 

Table 1. For all HRQoL domains, consistently fair/poor HRQoL was significantly associated 

with an increased odds of consistently poor asthma control (ORs=2.58-3.28, p's ≤0.05), 

except for mobility (OR=2.05, p >0.05). Additional multivariable analyses (see Online 

Supplement) suggest that, except for the asthma impact and mobility domains, the use of 

four 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 as 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 as physicians can identify subgroups 

of patients at risk of adverse asthmatic outcomes (e.g., consistently poor asthma control). 

The use of electronic systems and mobile technology, e.g., cell phones and tablet apps or 

well-child check planners,9 may offer a low-cost approach to continuously collect HRQoL 

data. This paradigm shift, from interval disease-/symptom-based management during office 

visits to one where patients and families routinely report information, will give providers an 

opportunity to determine risk of exacerbation and consistently poor asthma control in the 

absence of more frequent clinic visits. Further, utilizing 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. Additionally, identifying an appropriate HRQoL reporting period10 

and incentivizing individuals to report HRQoL over time becomes an emerging issue to 

address in future studies.
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Refer to Web version on PubMed Central for supplementary material.
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Table 1
Multivariable association between HRQoL status over time and asthma control status 
over time

Consistently Poor Asthma Control, Odds Ratio a 95% Confidence Interval p-value

Asthma Impact

Consistently fair/poor HRQoL b 3.24 1.52-6.90 < 0.01

Child Age 0.93 0.78-1.11 0.40

Overweight c 1.36 0.63-2.92 0.43

Parent Age 0.98 0.94-1.02 0.33

Marital Status d

 Never Married 2.82 0.92-8.63 0.07

 Divorced 1.82 0.62-5.40 0.06

 Other 2.63 0.95-7.34 0.30

Pain Interference

Consistently fair/poor HRQoL b 2.84 1.36-5.92 < 0.01

Child Age 0.94 0.79-1.12 0.51

Overweight c 1.54 0.73-3.25 0.25

Parent Age 0.98 0.94-1.02 0.33

Marital Status d

 Never Married 1.99 0.68-5.77 0.21

 Divorced 3.11 1.12-8.65 < 0.05

 Other 1.86 0.65-5.32 0.25

Fatigue

Consistently fair/poor HRQoL b 2.80 1.33-5.90 < 0.01

Child Age 0.96 0.81-1.14 0.64

Overweight c 1.51 0.72-3.16 0.27

Parent Age 0.97 0.93-1.01 0.19

Marital Status d

 Never Married 2.34 0.81-6.73 0.11

 Divorced 2.90 1.05-8.01 < 0.05

 Other 1.62 0.57-4.60 0.36

Depressive Symptoms

Consistently fair/poor HRQoL b 2.78 1.28-6.01 < 0.01

Child Age 0.95 0.80-1.13 0.56

Overweight c 1.81 0.86-3.80 0.12

Parent Age 0.98 0.94-1.02 0.27
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Consistently Poor Asthma Control, Odds Ratio a 95% Confidence Interval p-value

Marital Status d

 Never Married 2.82 0.97-8.23 0.06

 Divorced 2.77 1.00-7.66 0.05

 Other 1.51 0.54-4.22 0.43

Anxiety

Consistently fair/poor HRQoL b 2.58 1.25-5.35 0.01

Child Age 0.93 0.78-1.11 0.41

Overweight c 1.54 0.73-3.22 0.25

Parent Age 0.98 0.94-1.02 0.36

Marital Status d

 Never Married 2.26 0.79-6.50 0.13

 Divorced 2.60 0.92-7.15 0.07

 Other 1.39 0.50-3.88 0.53

Mobility

Consistently fair/poor HRQoL b 2.05 0.77-5.44 0.15

Child Age 0.96 0.81-1.13 0.61

Overweight c 1.49 0.72-3.08 0.29

Parent Age 0.98 0.94-1.02 0.23

Marital Status d

 Never Married 2.19 0.77-6.21 0.14

 Divorced 2.85 1.05-7.74 < 0.05

 Other 1.65 0.58-4.70 0.35

Peer Relationships

Consistently fair/poor HRQoL b 3.28 1.25-8.61 0.01

Child Age 1.00 0.84-1.19 0.98

Overweight c 1.63 0.78-3.41 0.20

Parent Age 0.98 0.93-1.02 0.22

Marital Status d

 Never Married 2.41 0.83-6.94 0.10

 Divorced 2.53 0.92-7.01 0.07

 Other 1.38 0.49-3.88 0.54

a
Consistently good asthma control status is the reference group

b
Mean scores < 55 for mobility or peer relationships domain and mean scores > 45 for other domains

c
Not overweight is the reference group

d
Married is the reference group
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