Asthma-Related School Absenteeism,
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Introduction: Asthma is a leading cause of chronic disease-related school absenteeism. Few data
exist on how information on absenteeism might be used to identify children for interventions to
improve asthma control. This study investigated how asthma-related absenteeism was associated
with asthma control, exacerbations, and associated modifiable risk factors using a sample of children
from 35 states and the District of Columbia.

Methods: The Behavioral Risk Factor Surveillance System Child Asthma Call-back Survey is a
random-digit dial survey designed to assess the health and experiences of children aged 0-17 years
with asthma. During 2014-2015, multivariate analyses were conducted using 2006-2010 data to
compare children with and without asthma-related absenteeism with respect to clinical, environ-
mental, and financial measures. These analyses controlled for sociodemographic and clinical
characteristics.

Results: Compared with children without asthma-related absenteeism, children who missed any
school because of asthma were more likely to have not well controlled or very poorly controlled
asthma (prevalence ratio=1.50; 95% CI=1.34, 1.69) and visit an emergency department or urgent
care center for asthma (prevalence ratio=3.27; 95% CI=2.44, 4.38). Mold in the home and cost as a
barrier to asthma-related health care were also significantly associated with asthma-related
absenteeism.

Conclusions: Missing any school because of asthma is associated with suboptimal asthma control,
urgent or emergent asthma-related healthcare utilization, mold in the home, and financial barriers to
asthma-related health care. Further understanding of asthma-related absenteeism could establish
how to most effectively use absenteeism information as a health status indicator.

(Am J Prev Med 2015;1(N):100-100) Published by Elsevier Inc. on behalf of American Journal of Preventive

Medicine

Introduction

sthma is a common chronic disease of child-
hood, affecting one in 12 U.S. children."* Child-
hood asthma is a leading cause of chronic
disease-related school absenteeism in the U.S., associated
with more than 10 million missed school days annually.’
Asthma-related school absenteeism affects most (59%)
children with asthma and is linked to lower academic
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performance, especially among urban minority youth."*~
Most literature on asthma-related absenteeism and its
consequences focuses on differences between children
with and without asthma.”®'*"'® Less is known about
how absenteeism might be a useful health status indicator
among children with asthma.'*'*"”

Asthma-related school absenteeism can result from
asthma exacerbations, lack of asthma control, or routine
clinic visits.”'**' Some studies reported associations
between absenteeism and secondhand smoke exposure
among children with asthma.'®*>*’ Other modifiable
factors affecting asthma control (e.g., home environment,
healthcare access) might be related to school absentee-
ism, although this possibility remains unexplored."®
Given the range of possibilities that can contribute to
school absences, the utility of absenteeism for assessing
asthma morbidity is not well described.'® If the implications
of asthma-related absenteeism were better understood,
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this information could be useful to public health officials,
educators, policymakers, investigators, and others
charged with deciding who to include in school-based
efforts to improve asthma control.”*~*® Therefore, this
study examined how asthma-related school absenteeism
was associated with asthma control, asthma exacerba-
tions, and associated modifiable risk factors using a
sample of children from 35 states and the District of
Columbia with 2006-2010 data.

Methods
Asthma Call-back Survey

Data were analyzed from the 2006-2010 Behavioral Risk Factor
Surveillance System (BRFSS) Child Asthma Call-back Survey
(ACBS).””*® BRESS is an ongoing, state-based, random-digit-
dialed telephone survey of non-institutionalized U.S. adults.””
Before 2011, BRESS interviews were conducted via landline tele-
phone.”” BRESS respondents reporting a child with a diagnosis of
asthma (ever) were eligible to participate in the Child ACBS; the
child in the household was randomly selected and then asthma
status was assessed.”® The Child ACBS is conducted approximately
2 weeks after the BRFSS telephone interview and is designed to
assess the health and experiences of children with asthma.*®
Informed consent is obtained and an adult family member serves
as a proxy respondent for the child.*® Only one child per
household could participate in the Child ACBS.”®

To obtain a sufficiently large sample to produce stable estimates,
Child ACBS data were combined from 2006 to 2010.*® Data were
weighted to represent children aged 0-17 years with asthma from
35 states and the District of Columbia (i.e., U.S. areas from which
Child ACBS data were available from 2006 to 2010).”° The

Ever asthma:
Parent/guardian answered “yes” to
“Have you ever been told by a doctor or
other health professional that
child had asthma?”
(N=14,585)

weighting procedure accounted for states where data were not
collected in all years; partial-year data from states were excluded.”
More information on participating states, weight calculations, and
response rates is located online and in prior publications.* '

Studies based on ACBS data are exempt from IRB review at
CDC. State-specific IRB requirements apply to each participating
state and the District of Columbia.

Study Sample

This study was limited to children with current asthma attending
school within the past 12 months (Figure 1). Identical to previous
publications of ACBS data, children were classified with current
asthma if adult proxies responded yes to two questions: Have you
ever been told by a doctor, nurse, or other health professional that
the child had asthma? and Does the child still have asthma?°™>*
Children were categorized as attending school within the past 12
months if the answer was yes to the question: Has the child gone to
school in the past 12 months?

Measures

Characteristics presented here include child age group (at time of
interview), sex, race/ethnicity, U.S. Census region, child’s health
insurance, annual household income, and asthma medication use
in the past 3 months. Asthma medication use was classified into
four categories: none, short-acting [ agonists, one or more
asthma controller medications (inhaled corticosteroids, long-
acting P agonists, leukotriene modifiers, methylxanthines, cromo-
lyn, nedocromil, or immunomodulators), and oral corticosteroid
only (without short-acting P agonists or asthma controller
medication[s]).

Because school absenteeism data were right-skewed, children
were categorized using the questionnaire item: During the past
12 months, about how many days of school did [he/she] miss

Exclusion: Parent’s/guardian’s answer to “Does he/she
still have asthma?’ was “no”, “don’t know”, or
“refused” (n=4,888)

Current asthma:
Parent/guardian answered “yes’ to
“Does he/fshe still have asthma?”
(N=9,697)

Exclusion: Parent/guardian indicated child was not in
school in the past 12 months (n=816)

Current asthma and in school:
Parent/guardian answered “yes” to
“Has the child gone to school
in the past 12 months?”
(N=8,881)

Figure 1. Study population of children aged O-17 years in school with current asthma: Behavioral Risk Factor Surveillance

System Asthma Call-back Survey, 2006-2010.
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because of [his/her] asthma? Children with responses indicating
> 1 day missed were classified as having missed > 1 day of school
because of asthma in the past 12 months (hereafter referred to as
“missed [any] school for asthma” or “with asthma-related school
absenteeism”). Children whose adult proxies answered zero were
considered to have missed no school for asthma (i.e., no asthma-
related absenteeism).

A dependent variable was created to measure asthma control
using previously published methods,’*”' which were adapted from
the 2007 National Asthma Education and Prevention Program
Guidelines for the Diagnosis and Management of Asthma (EPR-3)
and account for the ACBS design.'***”" Specifically, three impair-
ment measures were assessed: daytime symptoms, night-time
symptoms, and short-acting -agonist use (other than for prevent-
ing exercise-induced bronchospasm) during the past 3 months.
Asthma control was defined using the highest impairment level
identified for each child across these three measures.””' Children
were categorized as having well-controlled asthma or uncontrolled
asthma (i.e., children with asthma classified as not well controlled
or very poorly controlled).'®**' Additionally, using data on
asthma control and controller medication use, asthma severity
was measured according to previously published methods con-
sistent with EPR-3 guidelines.'®*" Briefly, children whose asthma
was well controlled without asthma controller medication use in
the past 3 months were categorized as having intermittent asthma.
Persistent asthma included all children reported to use asthma
controller medication (regardless of asthma control status) and
children not reported to use asthma controller medication but
classified with uncontrolled asthma.’’ More information on
defining asthma control and severity using ACBS data is available
in prior publications.”*”’

Occurrence of asthma exacerbations was assessed using
responses to four questionnaire items: During the past 12 months,
has the child had an episode of asthma or an asthma attack?;
During the past 12 months, has the child had to visit an emergency
room or urgent care center because of [his/her] asthma?”; Besides
those emergency room or urgent care center visits, during the past 12
months, how many times did the child see a doctor or other health
professional for urgent treatment of worsening asthma symptoms or
an asthma episode or attack?; and During the past 12 months, that
is since [1 year ago today], has the child had to stay overnight in a
hospital because of [his/her] asthma? These four variables were
combined for the composite variable “acute healthcare encounters
for asthma.”

Cost as a barrier to health care was investigated using
questionnaire responses concerning inability to buy medication,
see a primary care physician, or see a specialist for asthma in the
past 12 months.

School environmental factors were assessed through four
questionnaire items: Does the child have a written asthma action
plan or asthma management plan on file at school? (hereafter
referred to as “school AAP”); Does the school the child goes to allow
children with asthma to carry their medication with them while at
school?; Are there any pets such as dogs, cats, hamsters, birds, or
other feathered or furry pets in the child’s classroom?; and Are you
aware of any mold problems in the child’s school?

Home environment variables were related to secondhand
smoke, pets allowed in children’s bedrooms, reports of seeing or
smelling mold in the home in the past 30 days, and report of seeing
cockroaches, mice, or rats inside the home in the past 30 days.

12015

As in previous analyses, uninformative responses (i.e., don’t
know, missing, refused) were considered negative responses
. . 33
(i.e., not having the relevant outcome).

Statistical Analysis

Sampling weights for ACBS were used to calculate population
estimates representative of 35 states and the District of Columbia
(i.e., areas with available Child ACBS data for 2006-2010). These
sampling weights accounted for BRFSS and ACBS non-response
and unequal sampling probabilities, as well as differences across
states in the number of participating years during 2006-
2010.>*"** To properly account for the complex sample survey
design,”>** the entire dataset (n=14,585 children ever diagnosed
with asthma) was retained in the final analyses; only results
generated from the stratum of the selected population of 8,881
children with current asthma attending school within the past
12 months (Figure 1) are presented.”

Chi-square tests were used to compare children with asthma-
related school absenteeism with those without asthma-related
absenteeism, among all children with current asthma. Variance
under the sampling conditions (i.e., sampling with replacement)
was estimated with the Taylor series method.”*’® For multivariate
analyses, ORs, prevalence ratios (PRs, predicted marginal risk
ratios),””” and 95% Cls were calculated for associations between
asthma-related school absenteeism and all dependent variables;
these were adjusted for child age group, race/ethnicity, asthma
medication use, and annual household income. Because many
dependent variables were common (>10% prevalence in this study
population),”® ORs were larger than PRs; therefore, this study
highlights findings from PRs.

Complex sample survey procedures were used to perform chi-
square tests and logistic regression in SAS, version 9.3°**’; PRs
were calculated using SAS-callable SUDAAN, version 10.0.0.*!
Statistical significance was determined as a p-value <0.05.
Results based on <50 unweighted respondents (i.e., percentages
based upon a denominator <50) or for which the relative SE
(SE/prevalence estimate, a measure of an estimate’s reliability) was
>0.3 were suppressed.”””"*?

Three distinct sensitivity analyses were conducted: dichotomi-
zation of asthma-related absenteeism using a greater number of
school days missed (=5 days versus <4 days); controlling for
asthma severity instead of asthma medication use (except for
outcome asthma control, because the definition of asthma severity
included asthma control); and excluding uninformative responses.

Results

In this study, 8,881 unique children who had current
asthma and attended school in the past 12 months were
identified (Figure 1). Because sampling weights were
incorporated into these analyses, this study population
represents approximately 4.3 million children.
Approximately half of children in school with current
asthma missed at least 1 school day because of asthma in
the past 12 months (51%, 95% CI=48.2, 53.0, Table 1).
The percentage of children who missed >1 school day
for asthma varied significantly by geographic region
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Table 1. Characteristics of Children in School with Current Asthma: BRFSS ACBS, 2006-2010

No missed school Missed >1 school
for asthma® day for asthma”
Characteristic All (n=8,8817) (n=4,9937) (n=3,8887) p-value
Demographic

Age group 0.001
0-4y 662 (11.1; 9.5, 12.7) 309 (10.0; 8.0, 12.0) 353 (12.3; 9.9, 14.7)
5-11y 3,622 (47.5; 45.1,49.9) 1,813 (44.1;41.0,47.2) 1,809 (50.8; 47.1, 54.5)
12-17y 4,597 (41.4; 39.0, 43.8) 2,871(45.9; 43.0, 48.8) 1,726 (37.0; 33.3, 40.7)

Census region 0.004
Northeast 2,200 (25.6; 24.0, 27.2) 1,286 (28.5; 26.0, 31.0) 914 (22.8; 20.4, 25.2)

Midwest 2,858 (25.7; 24.3,27.1) 1,673 (27.6; 25.4,29.8) 1,185 (23.9; 21.7, 26.1)
South 1,942 (27.2; 25.8, 28.6) 955 (24.5; 22.5, 26.5) 987 (29.9; 27.4, 32.4)
West 1,881 (21.5; 19.5, 23.5) 1,079(19.4; 16.7, 22.1) 802 (21.5; 21.0, 26.0)

Health insurance 0.05
Parent/guardian 5,945 (63.7; 61.4, 66.0) 3,502 (67.4; 64.5, 70.3) 2,443 (60.1; 56.6, 63.6)
employer
Medicaid/Medicare 1,440 (18.6; 16.7, 20.5) 699 (16.3; 14.1, 18.5) 741 (20.9; 17.8, 24.0)

_State children’s health 508 (5.7; 4.7, 6.7) 274 (5.0; 3.8, 6.2) 234 (6.3; 4.7, 7.9)
insurance

Other 642 (8.3; 6.7, 9.8) 339 (7.6; 5.6, 9.6) 303 (8.8; 6.3, 11.3)
None 290 (3.2; 2.4, 4.0) 147 (3.1; 1.9, 4.3) 143 (3.3; 2.3, 4.3)
Unknown 56 (0.5; 0.3, 0.7) 32 (0.5; 0.1, 0.9) 24 (0.5; 0.3, 0.7)

Household income, annual <0.001
<$15,000 719 (11.3; 9.1, 13.5) 313 (8.6; 6.6, 10.6) 406 (13.9; 10.4, 17.4)
$15,000-$24,999 1,096 (13.2; 11.6, 14.8) 571 (11.0; 9.2, 12.8) 525 (15.4; 12.7, 18.1)
$25,000-$49,999 1,895 (19.2; 17.4, 21.0) 1,014 (19.8; 17.3, 22.3) 881 (18.6; 16.2, 21.0)
$50,000-$74,999 1,531 (14.9; 13.5, 16.3) 869 (13.9; 12.1, 15.7) 662 (15.9; 13.5, 18.3)
>$75,000 3,165 (35.6; 33.4, 37.8) 1,955 (39.8; 36.9, 42.7) 1,210 (31.4; 28.1, 34.7)

Unknown 475 (5.8; 4.8, 6.8) 271 (6.9; 5.1, 8.7) 204 (4.7; 3.5, 5.9)

Race/ethnicity <0.001

White, non-Hispanic 5,953 (55.2; 52.8,57.6) 3,548 (60.6; 57.7, 63.5) 2,405 (49.9; 46.2, 53.6)
Black, non-Hispanic 904 (15.3; 13.5, 17.1) 413 (12.1; 10.1, 14.1) 491 (18.4; 15.3, 21.5)
Hispanic 884 (16.4; 14.2, 18.6) 429 (14.1; 11.6, 16.6) 455 (18.5; 15.2, 21.8)

Other 824 (9.4; 7.8, 11.0) 435 (8.9; 6.9, 10.9) 389 (10.0; 7.7, 12.4)
Unknown 316 (3.7; 2.9, 4.5) 168 (4.3; 3.1, 5.5) 148 (3.2; 2.3, 4.0)

Sex 0.47
Male 5,040 (56.3; 53.9, 58.7) 2,772 (55.0;51.9, 58.1) 2,268 (57.7; 54.0, 61.4)

Female 3,808 (43.4; 41.0, 45.8) 2,202 (44.7; 41.6,47.8) 1,606 (42.1; 38.4, 45.8)
Unknown - - -
(continued on next page)
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Table 1. Characteristics of Children in School with Current Asthma: BRFSS ACBS, 2006-2010 (continued)

No missed school
for asthma”

Missed >1 school
day for asthma”

Intermittent 3,801 (41.2; 38.8, 43.6)

Persistent 5,080 (58.8; 56.4, 61.2)

Total 8,881°

2,586 (52.2;49.3,55.1)
2,407 (47.8; 44.9, 50.7)
4,993 (49.4;47.0,51.8)

1,215 (47.8; 44.7, 50.9)
2,673 (69.5; 66.4, 72.6)
3,888 (50.6; 48.2, 53.0)

Characteristic All (n=8,8817) (n=4,9937) (n=3,888% p-value
Clinical
Asthma medication use® <0.001
None 2,958 (31.9; 29.7, 34.1) 2,034 (41.2;38.3,44.1) 924 (22.8; 20.1, 25.5)
SABA only 1,985 (22.8; 20.6, 25.0)  1,131(22.8; 20.1, 25.5) 854 (22.7; 19.2, 26.2)
>1 asthma controller” 3,836 (43.6; 41.2, 46.0) 1,813(35.7; 33.0, 38.4) 2,023 (51.3; 47.6, 55.0)
Oral corticosteroid only® 102 (1.8; 1.0, 2.6) - 87 (3.2; 1.6, 4.8)
Asthma severity’ <0.001

Note: Data are n (weighted %; 95% Cl). Boldface indicates statistical significance (p <0.05).
?Results based on <50 unweighted respondents or for which the relative standard error was >0.3 were suppressed.

®During the past 12 months.
°During the past 3 months.

9Defined as inhaled corticosteroids, long-acting p agonists, leukotriene modifiers, methylxanthines, cromolyn, nedocromil, or immunomodulators

(during the past 3 months).

°Without SABA or asthma controller medication (during the past 3 months).
fChildren were classified as having intermittent asthma if their asthma was well controlled without asthma controller medication use in the past 3
months. Persistent asthma included all children using asthma controller medication (regardless of asthma control status) and children who were not

using asthma controller medication but had uncontrolled asthma.

ETotal study population representative of 4,257,045 children in 35 U.S. states (AZ, CA, CT, GA, HI, IA, IL, IN, KS, LA, MA, MD, ME, MI, MO, MS, MT, NE,
ND, NH, NJ, NM, NY, OH, OK, OR, PA, RI, TX, UT, VA, VT, WA, WI, WV) and the District of Columbia.
ACBS, Child Asthma Call-back Survey; BRFSS, Behavioral Risk Factor Surveillance System; SABA, short-acting p agonist.

(p=0.004). These children were more likely to have
Medicaid/Medicare insurance than children who did
not miss school for asthma (20.9% vs 16.3%), but differ-
ences in health insurance type by absenteeism status did
not reach statistical significance (p=0.05). Annual house-
hold incomes < $25,000 were more common among
children who missed school for asthma (29.3% vs
19.6%). Children with asthma-related absenteeism were
more likely to be black or Hispanic than children who
missed no school for asthma. By contrast, children
without asthma-related absenteeism were more likely to
be non-Hispanic white. Also, children who missed school
for asthma were more likely to use asthma controller
medication than children who missed no school for
asthma (51.3% vs 35.7%). Regarding asthma severity,
persistent asthma was more common among children
with asthma-related absenteeism than children without
asthma-related absenteeism (69.5% vs 47.8%, p <0.001).

Table 2 shows differences in asthma clinical measures
by asthma-related absenteeism, including results of
multivariate analyses. Children who missed school for
asthma were more likely to have uncontrolled asthma
than children who did not miss school (PR=1.50, 95%
CI=1.34, 1.69). Children who missed any school because
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of asthma were more likely to report asthma episodes or
attacks (PR=1.50, 95% CI=1.34, 1.69) and to have
sought health care for urgent or emergency treatment
of asthma (PR=3.27, 95% CI=2.44, 4.38). Overall,
asthma-related hospitalizations were uncommon and
reported for only 5.2% of children with asthma-related
absenteeism and 1.8% of children without asthma-related
absenteeism (PR=1.72, 95% CI=0.86, 3.42). The com-
posite variable of acute healthcare encounters for asthma
(i.e., emergency department visits, urgent care center
visits, other urgent visits, and hospitalizations) was also
more frequent among children with than without
asthma-related absenteeism (61.3% vs 21.6%, PR=2.41,
95% CI=2.10, 2.78). Similar significant results for
asthma-related absenteeism and clinical measures
resulted from the multivariate logistic regression model.

In Table 3, missed school for asthma was associated
with inability to see a primary care doctor for asthma
(PR=2.00, 95% CI=1.26, 3.19), see a specialist for
asthma (PR=2.97, 95% CI=1.68, 5.24), and buy medi-
cation for asthma (PR=1.82, 95% CI=1.23, 2.71). Mold
in the home in the past 30 days was more common
among children who missed school for asthma, compared
with those who did not (PR=1.83, 95% CI=1.36, 2.47).
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Table 2. Asthma-Related Measures and Absenteeism Among Children in School with Current Asthma: BRFSS ACBS, 2006-
2010°

No missed school
for asthma, Missed >1 school day

Weighted % (95% for asthma, Weighted %
Clinical measure Cl) (n=4,993) (95% CI) (n=3,888) OR" (95% CI) PR" (95% CI)
Asthma uncontrolled® 24.6 (22.1, 27.1) 47.7 (44.0, 51.4) 212 (1.73,2.69)  1.50 (1.34, 1.69)
>1 Asthma episode or attack 43.0 (39.9, 46.1) 70.6 (67.1, 74.1) 2.68 (2.17, 3.31) 1.50 (1.38, 1.64)
Visited ED or urgent care center for 6.5 (4.7, 8.3) 29.1 (25.8, 32.4) 4.63 (3.35, 6.39) 3.27 (2.44, 4.38)
asthma
Saw health professional for urgent 19.2 (16.5, 21.9) 54.1 (50.6, 57.6) 424 (3.37,5.34)  2.44 (2.08, 2.86)
treatment of worsening asthma
symptoms or asthma episode/
attack®
Hospitalized >1 night for asthma = 5.2 (3.6, 6.8) 1.90 (0.93,3.89)  1.72 (0.86, 3.42)'
> 1 Acute healthcare encounter for 21.6 (18.9, 24.5) 61.3 (57.8, 64.8) 4.88(3.91,6.09) 2.41(2.10, 2.78)
asthma®

®Data are representative of 35 U.S. states (AZ, CA, CT, GA, HI, 1A, IL, IN, KS, LA, MA, MD, ME, MI, MO, MS, MT, NE, ND, NH, NJ, NM, NY, OH, OK, OR, PA,
RI, TX, UT, VA, VT, WA, WI, WV) and the District of Columbia.

PAdjusted for child age group, race/ethnicity, annual household income, and asthma medication use. Referent is children with no missed school for
asthma.

“Based on child’s day symptoms, night symptoms, and SABA use in the past 3 months. “Uncontrolled asthma” is a composite variable consisting of not
well controlled and very poorly controlled asthma. Not well controlled asthma was present among 26.7% (95% Cl=23.4%, 29.9%) of children with
asthma-related absenteeism and 16.2% (95% Cl=14.0%, 18.3%) of children without asthma-related absenteeism (p <0.001). Very poorly controlled
asthma was present among 21.0% (95% Cl=17.8%, 24.3%) of children with asthma-related absenteeism and 8.5% (95% Cl=6.9%, 10.0%) of
children without asthma-related absenteeism (p<0.001). For children without asthma-related absenteeism, the prevalence estimate for
uncontrolled asthma differed slightly from the sum of estimates for not well controlled and very poorly controlled asthma because of rounding.

“Besides the aforementioned ED or urgent care center visits.

®Results based on <50 unweighted respondents or for which the relative SE was >0.3 were suppressed.

"Estimate not reliable because relative SE >0.3.

gComposite variable of ED visits, urgent care center visits, urgent visits other than ED or urgent care center visits, and hospitalizations.
ACBS, Child Asthma Call-back Survey; BRFSS, Behavioral Risk Factor Surveillance System; ED, emergency department; PR, prevalence ratio.

Sensitivity analysis results were similar to the main
results, with several exceptions. Asthma-related absen-
teeism of >5 days (Appendix Tables 1 and 2, available
online) was associated with asthma-related hospitaliza-
tions and classroom pets, but not school AAPs. After
controlling for asthma severity instead of asthma med-
ication use (Appendix Tables 1 and 2, available online),
school AAPs were no longer associated with asthma-
related absenteeism of >1 day. Compared with the main
analysis, excluding uninformative responses revealed
significant associations between asthma-related hospital-
izations (PR=3.37, 95% CI=1.56, 7.32) and mold prob-
lems in school (PR=1.55, 95% CI=1.02, 2.35), but not
school AAPs (PR=1.09, 95% CI=0.98, 1.22).

Discussion

In a survey of children in school with current asthma
from 35 U.S. states and the District of Columbia, more
than half of children missed at least 1 school day because
of asthma in the past 12 months. Even after controlling
for potential confounding variables, missing any school

for asthma was associated with uncontrolled asthma,
asthma episodes/attacks, urgent/emergent healthcare
utilization for asthma, cost as a barrier to asthma-
related health care, and reported signs of mold in the
home.

This analysis identified new or newly quantified
associations between asthma-related school absentee-
ism, clinical measures, and potentially modifiable factors
that are representative of more than 4 million children
with current asthma. Given the large population of
children this study’s sample represented and the high
frequency of absenteeism, even small percentages expe-
riencing absenteeism with modifiable risk factor (e.g.,
5.5% of children with asthma-related absenteeism were
unable to see a primary care doctor for asthma because
of cost) reflect a substantial number of children affected
in these areas.

These results suggest even 1 missed school day because
of asthma could provide useful information. For public
health officials, educators, policymakers, investigators, or
others working with schools, asthma-related absenteeism
might enhance the identification of children whose
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Table 3. Financial and Environmental Factors Associated with Asthma-Related School Absenteeism: BRFSS ACBS,

2006-2010°
No missed school for Missed >1 school day for
asthma, Weighted % asthma, Weighted %
Variable (95% Cl) (n=4,993) (95% CI) (n=3,888) OR" (95% ClI) PR" (95% CI)

Cost as a barrier to asthma-related health care

Unable to see primary
care doctor

Unable to see
specialist

Unable to buy
medication

School environment

Asthma action plan on
file at school

Allowed to self-carry
asthma medication

Feathered or furry pets
in classroom

Mold problems in
school

Home environment
Secondhand smoke
Pets in bedroom
Cockroaches seen
Mice or rats seen

Mold seen or smelled

2.4 (1.4, 3.4)

1.3 (0.7, 1.9)

5.1 (3.3, 6.9)

36.0 (33.3, 38.7)

46.8 (43.9, 49.7)

3.9 (2.9, 4.9)

1.9 (1.4, 2.7)

7.9 (6.5,9.3)
37.7 (34.8, 40.6)
7.8 (6.0, 9.6)
6.1 (4.7, 7.5)
6.4 (5.0, 7.8)

5.5 (4.3, 6.7) 2.08 (1.25,3.47)  2.00 (1.26, 3.19)

4.6 (2.8, 6.4) 3.34 (1.89, 5.92)  2.97 (1.68, 5.24)
10.7 (8.3, 13.1) 2.05(1.30,3.22) 1.82(1.23,2.71)
43.5 (40.0, 47.0) 1.23(1.02,1.50)  1.12 (1.00, 1.25)

43.2 (39.7, 46.7)

0.91 (0.75, 1.11)

0.96 (0.86, 1.06)

45 (3.1,5.9) 1.05 (0.69, 1.60)  1.17 (0.74, 1.68)
2.6 (1.6, 3.6) 1.50 (0.96, 2.33)  1.48 (0.97, 2.27)
11.7 (8.8, 14.6) 1.34 (1.00, 1.92)  1.22 (0.95, 1.57)
31.3(28.2, 34.4) 0.83 (0.68,1.02)  0.95 (0.84, 1.07)
7.5 (5.9, 9.1) 0.93 (0.65, 1.32)  0.85 (0.62, 1.17)
5.3 (3.7, 6.9) 0.86 (0.58, 1.29)  0.83 (0.57, 1.21)
12.3 (9.8, 14.8) 1.92(1.38,2.68) 1.83(1.36, 2.47)

@Data are representative of 35 U.S. states (AZ, CA, CT, GA, HI, IA, I, IN, KS, LA, MA, MD, ME, MI, MO, MS, MT, NE, ND, NH, NJ, NM, NY, OH, OK, OR, PA,

RI, TX, UT, VA, VT, WA, WI, WV) and the District of Columbia.

PAdjusted for child age group, race/ethnicity, annual household income, and asthma medication use. Referent is children with no missed school for

asthma.

ACBS, Child Asthma Call-back Survey; BRFSS, Behavioral Risk Factor Surveillance System; PR, prevalence ratio.

asthma control could be improved through intensified
clinical, environmental, or case management serv-
ices.”**>**™** For clinicians, parent, guardian, or care-
giver reporting of asthma-related school absenteeism
might prove useful for identifying children with asthma
who could benefit from an assessment of their need for
home mold remediation, case management, or additional
interventions recommended by the EPR-3 guidelines.'®

As the importance of prevention and health care-
public health collaboration is increasingly emphasized in
the U.S,* these findings highlight opportunities to
improve asthma control in children using school absen-
teeism information. Studies of asthma prevalence and
communicable diseases (e.g., influenza, dengue) have
suggested school absenteeism data are timely, relatively
inexpensive, and complementary to existing meth-
ods.'"'>***  Additionally, this investigation could
inform future studies of school absenteeism as a health

12015

indicator for other child health concerns, such as diabetes
or substance abuse.'”**"~*?

These findings support prior literature. The frequency
with which children with asthma missed school in this
study is similar to prior estimates.” School absenteeism is
a known consequence of asthma exacerbations and lack
of asthma control, and environmental mold is known to
affect asthma control.”>”*

Although asthma-related school absenteeism was
associated with uncontrolled asthma, it was also associ-
ated with asthma controller medication use. These results
do not support the hypothesis that asthma-related school
absenteeism is related to lower use of asthma controller
medication. This investigation is not the first to identify a
positive relationship between school absenteeism and
asthma medication use; similar findings were reported
from the 2007 California Health Interview Survey.”
This study’s cross-sectional survey design affects
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interpretation of results. Medication adherence, medica-
tion regimen appropriateness, or proper inhaler techni-
que could not be ascertained. Alternatively, children
with asthma episodes/attacks severe enough to cause
school absenteeism could have then received a higher
level of routine management involving asthma controller
medication."”

Unlike prior literature, this investigation did not
find significant associations between factors affecting
school indoor quality and school absenteeism. This
difference might be attributable to the low frequency of
classroom pets and school mold problems (as reported by
children’s adult proxies) in the data.

56,57

Limitations

These survey data were cross-sectional; therefore, tem-
poral proximity between asthma-related absenteeism and
other variables could not be determined. Absenteeism
rates could not be calculated because data on total
number of attended school days were unavailable. These
findings cannot be generalized to children in the 15 states
not included in this data set or children without house-
hold access to landline telephones; interview responses
were provided by children’s adult proxies and could not
be verified. Non-response bias was possible because
survey response rates for participating states were
approximately 50%, but sampling and weighting proce-
dures helped diminish the potential impact on
results.”’””* Finally, the content of the ACBS question-
naire circumscribed the ability to investigate other
potential contributors to school absenteeism.'*>*

Conclusions

This study analyzed data on children with current
asthma from 35 U.S. states and the District of Columbia
and found approximately half of children missed at least
1 school day because of asthma. Missing even 1 day of
school for asthma over a 12-month period was associated
with uncontrolled asthma, asthma episodes/attacks,
asthma-related urgent/emergent healthcare utilization,
reported signs of mold in the home, and reporting cost as
a barrier to asthma-related medication and outpatient
care. These findings suggest opportunities to improve
asthma control. Further understanding of asthma-related
absenteeism, including extended and repeated absence,
could establish how to most effectively use absenteeism
information as a health status indicator.
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Asthma-Related School Absenteeism, Morbidity, and Modifiable Factors
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Appendix Table 1. Asthma-Related Measures and Absenteeism (=5 Days): Children with
Asthma? in School, BRFSS ACBS, 2006—2010°

Clinical measure Prevalence ratio®
(95% CI)
Asthma uncontrolled® 1.49 (1.33-1.66)

>1 asthma episode or attack  1.41 (1.30-1.54)

Visited ED or urgent care 2.82 (2.31-3.44)
center for asthma

Saw health professional for ~ 1.89 (1.67-2.14)
urgent treatment of
worsening asthma
symptoms or asthma
episode/attack®

Hospitalized >1 night for 2.88 (1.69-4.90)
asthma

>1 acute health care encounter 1.91 (1.72-2.13)
for asthma'

ED, emergency department.

& Current asthma.

b Data are representative of 35 U.S. states (AZ, CA, CT, GA, HI, 1A, IL, IN, KS, LA, MA, MD,
ME, MI, MO, MS, MT, NE, ND, NH, NJ, NM, NY, OH, OK, OR, PA, RI, TX, UT, VA, VT,
WA, WI, WV) and the District of Columbia.

¢ Adjusted for child age group, race/ethnicity, annual household income, asthma medication use.
Referent is children with no missed school for asthma.

dBased on child’s day symptoms, night symptoms, and short-acting p agonist (SABA) use in the
past 3 months. “Uncontrolled asthma” is a composite variable consisting of not well controlled
and very poorly controlled asthma.

¢ Besides the aforementioned ED or urgent care center visits.

fComposite variable of ED visits, urgent care center visits, urgent visits other than ED or urgent
care center visits, and hospitalizations.
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Appendix Table 2. Financial and Environmental Factors Associated with Asthma-Related
School Absenteeism (>5 Days): BRFSS ACBS, 2006-2010%
Variable Prevalence
ratio®
(95% CI)
Cost barrier to asthma-related health care
Unable to see primary 1.96(1.28-3.00)
care doctor
Unable to see specialist  2.40(1.27-4.54)
Unable to buy 2.25(1.58-3.21)
School environment
Asthma action plan on
file at school
Allowed to self-carry
asthma medication
Feathered or furry pets  1.64(1.06-2.53)
in classroom
Mold problems in
Home environment
Secondhand smoke

1.09(0.95-1.25)

0.87(0.75-1.01)

1.54(0.87-2.74)

1.01(0.71-1.43)

Pets in bedroom
Cockroaches seen
Mice or rats seen

0.96(0.82-1.13)
0.83(0.57-1.22)
0.80(0.49-1.32)

Mold seen or smelled 1.93(1.38-2.70)
4Data are representative of 35 U.S. states (AZ, CA, CT, GA, HI, 1A, IL, IN, KS, LA, MA, MD,
ME, MI, MO, MS, MT, NE, ND, NH, NJ, NM, NY, OH, OK, OR, PA, RI, TX, UT, VA, VT,
WA, WI, WV) and the District of Columbia.
b Adjusted for child age group, race/ethnicity, annual household income, asthma medication use.
Referent is children with no missed school for asthma.
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Appendix Table 3. Asthma-Related Measures and Absenteeism?, Controlled for Asthma
Severity: BRFSS ACBS, 2006-2010°

Clinical measure Prevalence ratio®
(95% CI)
Asthma uncontrolled® N/A

>1 asthma episode or attack ~ 1.51 (1.39-1.65)

Visited ED or urgent care 3.39 (2.53-4.54)
center for asthma

Saw health professional for ~ 2.48 (2.12-2.90)
urgent treatment of
worsening asthma
symptoms or asthma
episode/attack®

Hospitalized >1 night for 1.82 (0.90-3.68)f
asthma

>1 acute health care encounter 2.46 (2.14-2.82)
for asthma'

ED, emergency department; N/A, not available.

8>1 day of missed school because of asthma in the past 12 months.

b Data are representative of children in school with current asthma in 35 U.S. states (AZ, CA,
CT, GA, HI, 1A, IL, IN, KS, LA, MA, MD, ME, MI, MO, MS, MT, NE, ND, NH, NJ, NM, NY,
OH, OK, OR, PA, RI, TX, UT, VA, VT, WA, WI, WV) and the District of Columbia.

¢ Adjusted for child age group, race/ethnicity, annual household income, and asthma severity.
Referent is children with no missed school for asthma.

dBecause definition of the asthma severity covariate included measurement of asthma control
(the outcome), this analysis was not performed.

¢ Besides the aforementioned ED or urgent care center visits.

"Estimate not reliable because relative SE >0.3.

fComposite variable of ED visits, urgent care center visits, urgent visits other than ED or urgent
care center visits, and hospitalizations.
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Appendix Table 4. Factors Associated with Asthma-Related School Absenteeism,? Controlled
for Asthma Severity: BRFSS ACBS, 2006-2010°
Variable Prevalence
ratio®
(95% CI)

Cost barrier to asthma-related health care
Unable to see primary 1.96(1.28-3.00)

care doctor
Unable to see specialist 2.80(1.56-5.06)
Unable to buy medication  1.72(1.16-2.53)
School environment
Asthma action plan on file  1.09(0.98-1.23)

at school
Allowed to self-carry

asthma medication
Feathered or furry petsin  1.15(0.77-1.73)

classroom
Mold problems in school ~ 1.49(0.98-2.27)
Home environment
Secondhand smoke

0.95(0.85-1.05)

1.28(0.99-1.65)

Pets in bedroom
Cockroaches seen
Mice or rats seen

0.96(0.85-1.08)
0.80(0.58-1.10)
0.84(0.57-1.24)

Mold seen or smelled 1.80(1.35-2.39)

8>1 day of missed school because of asthma in the past 12 months.

b Data are representative of children in school with current asthmain 35 U.S. states (AZ, CA, CT,
GA, HI, 1A, IL, IN, KS, LA, MA, MD, ME, MI, MO, MS, MT, NE, ND, NH, NJ, NM, NY,
OH, OK, OR, PA, RI, TX, UT, VA, VT, WA, WI, WV) and the District of Columbia.

¢ Adjusted for child age group, race/ethnicity, annual household income, and asthma severity.
Referent is children with no missed school for asthma.
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