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Purpose: Although several indicators suggest that pediatric asthma control in the United States improved early in the pandemic, other 
indicators suggest not. Missing are reports from caregivers of the experiences of their children with asthma early in the pandemic.
Methods: Using the PP-ACT and other measures that we specifically constructed for our research, we conducted a cross-sectional 
national survey of US caregivers of children with asthma (N=595) to examine perceived change in their child’s asthma control and 
changes in reports of ED visits and use of emergency relief medicine and controller medicine pre-pandemic (January to March 2020) 
versus early-pandemic (June to September 2020).
Results: Caregivers fell into three groups: most caregivers perceived that their child’s asthma control was improved (50.3%) or 
unchanged (41.2%), and few reported worse control (8.5%). Surprisingly, all three groups of caregivers reported similar frequencies of 
early-pandemic and pre-pandemic ED visits and use of emergency relief medicine. Also surprising, caregivers who perceived their 
child’s asthma as more controlled (compared with the other two groups) reported more frequent ED visits and use of emergency relief 
medicine, yet also more use of controller medicine at both early-pandemic and pre-pandemic.
Conclusion: The mismatch between caregivers’ perceptions of their child’s early-pandemic asthma control and their reports of ED 
visits and use of emergency relief medicine suggests that caregivers may rely on a gist (a global evaluation that can include 
nonbiomedical evidence) when estimating their child’s asthma control. Caregivers and their families could benefit from help from 
clinicians in understanding the discrepancy between subjective asthma control and asthma control indicators and in understanding 
what well-controlled asthma looks and feels like.
Keywords: PP-ACT, childhood asthma, ED admissions, coronavirus 19 pandemic, asthma caregivers, United States, perceptions

Introduction
Although the SARS-CoV-2/COVID-19 pandemic represented a worldwide health challenge, it may have provided 
unanticipated benefits to caregivers of children with asthma. First, a large (27-country) online survey of pediatric asthma 
providers revealed that 20% reported improved asthma control in their patients after the onset of the pandemic and only 
10% reported reduced control in children during the pandemic.1,2 Second, early in the pandemic, hospitals in the United 
States documented dramatic decreases in emergency department (ED) visits3–9 and hospitalizations2,5,8,10 for pediatric 
asthma. Third, data from 77 Pediatric Intensive Care Units across the United States revealed a 32% decrease in 
admissions from April to June of 2020 compared with the same period during the previous three years.11

However, not all evidence suggests that asthma symptoms decreased during the early days of the pandemic. For 
example, although some studies using hospital records reported a decline in asthma-relevant prescriptions for controller 
and emergency relief medicines (eg, inhaled corticosteroids [ICS] and albuterol, respectively) during versus before the 
pandemic,9 others did not.1,5,12
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Missing from these investigations of pediatric asthma control during the early months of the pandemic are reports 
from caregivers of children with asthma. The caregiver perspective is a crucial gap in understanding the hospital data and 
important because of the key role caregivers play in their children’s asthma care. Caregivers ultimately decide when and 
how to respond to their child’s symptoms. These decisions are driven in part by their perceptions of the severity of their 
child’s asthma and—during the pandemic—in part by their perceptions of the risks associated with seeking clinical help. 
Moreover, perceptions are not independent evaluations, but rather reflect a comparison process. In the case of asthma, 
caregiver judgements of asthma control are less a reflection of clinical control and more a reflection of how the child’s 
asthma control today compares with the child’s asthma control in the past.13 For instance, caregivers may perceive their 
child’s asthma as controlled when it is not simply because the symptoms are less severe now than in the past. The 
caregiver perspective could provide unique insights into the inconsistency observed in the reports of hospital data. To our 
knowledge the only study to examine caregiver perceptions was a qualitative study that found that caregivers, who were 
largely at home with their children during the pandemic, felt an increased sense of personal control over their child’s 
asthma because they could monitor and respond more quickly to displays of asthma symptoms.12 Needed is more 
evidence on the reports of caregivers.

In a national survey of caregivers of children with asthma in the United States, we examined caregiver’s perceptions 
of their child’s asthma control early in the pandemic versus before the onset of pandemic restrictions. We tested two 
hypotheses:

Perceived Change Hypothesis
We predicted that caregivers would report that compared with the three months before the pandemic restrictions 
(hereafter, pre-pandemic) their child’s asthma was more controlled (versus less controlled) in the three months early in 
the COVID-19 pandemic (hereafter, early-pandemic).

Correspondence Hypotheses
We predicted that reports of ED visits and use of emergency relief medicine would (a) decrease from pre-pandemic to 
early pandemic among caregivers who perceived their child’s asthma as more controlled, (b) increase among caregivers 
who perceived their child’s asthma as less controlled, and (c) not differ among caregivers who perceived no change in 
their child’s asthma control. Finally, focusing just on early-pandemic reports, we predicted that caregivers would report 
fewer early-pandemic ED visits and less use of emergency relief medicine if they perceived their child’s asthma as more 
controlled than if they perceived their child’s asthma as less controlled.

We also collected data for use of controller medicine and tested for within- and between-groups differences in 
caregiver’s pre-pandemic and early-pandemic reports. However, we made no directional predictions because prolonged 
asthma control can eventuate in stepping down, or in some cases, stopping controller medicine.14 Thus, a decrease in use 
of controller medicine may correspond with both less-controlled and more-controlled asthma.

Materials and Methods
Participants
We report data from a national, cross-sectional survey of 1219 caregivers of children with asthma recruited from 
September to December 2020 using Qualtrics panels (Qualtrics, Provo, UT). Caregivers were eligible to participate if 
they reported having a child who: (a) was diagnosed with asthma by a healthcare provider, (b) still had asthma, (c) was 
younger than age 18, and (d) resided with the caregiver who was completing the survey for at least 90 days a year. In 
addition, we set a target of one-third of participants with low income. Data collection were part of a larger study. Because 
of random assignment we instituted for the goals of the larger survey (unrelated to the current investigation), roughly half 
of caregivers (n=595) responded to the items assessing frequency of asthma management behavior (ie, ED visits, 
medication use). The final sample size gave us ample statistical power (>.80) to detect small-to-moderate effect sizes 
(ie, |r|s ≥ 0.10, assuming α=0.05, two-tailed). See the online Supplemental Materials (OSM) for a full discussion of our 
recruitment decisions. Demographic information appears in Table 1. To ensure anonymity, we did not collect geographic 
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Table 1 Demographic Information (N = 595)

M (Years) SD (Years)

Caregiver age 37.9 8.5
Child age 9.4 4.5

n %

Caregiver Gender
Male 336 56.5

Female 259 43.5

Transgender 0 0.0
Gender non-conforming 0 0.0

Child Gender

Male 371 60.4
Female 218 38.5

Transgender 2 0.4

Gender non-conforming 4 0.5
Child’s Age

0 to 5 135 22.7

6–12 304 51.1
13–17 156 26.2

Caregiver Race

White 483 81.2
Black /African American 64 10.7

Asian 9 1.5

Native American/Alaskan Native 5 0.8
Hawaiian/Pacific Islander 0 0.0

Multiracial/Other 26 4.4

Do not know 2 0.3
Choose not to respond 6 1.0

Caregiver Ethnicity

Non-Hispanic 517 86.9
Hispanic 74 12.4

Do not know 1 0.2

Choose not to respond 3 0.5
Caregiver Formal Education

Less than high school 19 3.2

High school graduate, GED or high school equivalent 154 25.9
Vocational, trade, or technical school 34 5.7

Associate degree 70 11.8

Bachelor’s degree 110 18.5
Post-graduate degree 206 34.6

Choose not to respond 2 0.3

Household Income
$25,000 or less 167 28.1

$25,001 to $50,000 88 14.8

$50,001 to $75,000 101 17.0
$75,001 to $100,000 57 9.6

$100,001 or more 176 29.6

Choose not to respond 6 1.0
Financial Security

Cannot make ends meet 137 23.0

Manage to get by 251 42.2
Enough money to manage, plus extra. 139 23.4

Money is not a problem. 45 7.6

Choose not to respond/missing 23 3.9
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location information about participants. Participants were compensated for their time based on Qualtrics’ recruitment 
process, which includes sub-contracting to other recruitment firms. Qualtrics handled all participant payments.

Design and Procedure
In compliance with the Declaration of Helsinki, the Institutional Review Board at the University of Florida approved all 
procedures and measures (IRB#201802313). Caregivers who consented to participate completed the measures in the 
order listed in the materials section. With the exception of the PP-ACT15 we constructed all measures specifically for our 
research. All caregivers responded to the item assessing perceived change in asthma control. Participants could choose 
not to respond to any item. We excluded such responses from analysis of the item. The pre-registration document, 
protocol, informed consent, all survey items, data, codebook, analysis script, and Supplementary Methods and results are 
available at the OSF project page: https://osf.io/awqf8/.

Materials
Frequency of Asthma Management Behavior
Caregivers reported the frequency of engaging in three asthma management behaviors in the past three months (roughly 
June to September 2020; early-pandemic frequency): ED (ie, urgent care or emergency room) visits when the child was 
having trouble breathing (n=588; 7 chose not to respond), use of “quick-relief medicine like albuterol” (n=536 prescribed 
at pre-pandemic; 53 were not prescribed at this time and 6 chose not to respond), and use of “long-term asthma controller 
medicine [that] helps prevent breathing problems over time and is NOT a ‘quick relief’ medicine like albuterol” (n=492 
prescribed at pre-pandemic; 96 were not prescribed at this time and 7 chose not to respond). We then asked caregivers to 
report the frequency of engaging in the same three asthma management behavior in the three months before the 
coronavirus pandemic started in the United States, which we defined in the survey item as December 2019 to 
March 2020 (pre-pandemic frequency). All items used a 1 (never) to 5 response-format (for medication use, 5=more 
than once per day on average; for ED visits, 5=four or more times).

Perceived Change in Asthma Control
Participants reported whether they thought their child’s asthma in the past four weeks (during the recruitment period, this 
would fall between roughly June and September 2020) was less controlled, about as controlled, or more controlled than 
in the four weeks before the pandemic restrictions started in the US, which we defined in the survey item as 
February 2020. We called these groups the perceived change groups.

Asthma Control
Participants responded to a revised version of the five-item Parent Proxy Asthma Control Test (the PP-ACT),15 which is 
based on the Asthma Control Test (ACT)16 but yields two scores representing caregivers’ evaluation of their child’s 
asthma control in the past four weeks: a measure of control of symptoms based on the sum of four items (impairment 
from asthma, shortness of breath, sleep disruption, and albuterol use), and a one-item measure of subjective control that 
represents the caregivers’ global, subjective judgment of their child’s asthma control.17 Higher scores indicate greater 
control. We report results for these two forms of asthma control for descriptive purposes only.

Analysis
We examined the Perceived Change Hypothesis using a chi-square test of equal proportions to test whether similar 
proportions of caregivers chose each of the three responses to the item assessing perceived change in their child’s asthma 
control since the start of the pandemic (ie, 33% for each of the three responses: less controlled, similar control, more 
controlled). To examine the Correspondence Hypotheses, we first conducted three 3 (group: less controlled, similarly 
controlled, more controlled) × 2 (time: pre-pandemic, early-pandemic) mixed-model ANOVAs to test for the main effects 
of group and time for each of the three asthma management behaviors (ED visits, use of emergency relief medicine, use 
of controller medicine). We followed significant main effects with pairwise t-tests (with Bonferroni correction for 
multiple comparisons) comparing early-pandemic and, separately, pre-pandemic reports across the three groups.
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Results
Did Caregivers Report an Increase in Their Child’s Asthma Control?
Consistent with the Perceived Change Hypothesis, a chi-square test of equal proportions revealed that most caregivers 
perceived their child’s early-pandemic (compared with pre-pandemic) asthma as more controlled (n=296, 50.3%) or 
unchanged (n=242, 41.1%). Few caregivers reported that their child’s asthma was less controlled (n=50, 8.5%) than 
before the pandemic restrictions, χ2 (2) = 171.48, p<0.001.

Did Caregivers’ Perceptions Correspond with Their Reports of ED Visits and Use of 
Emergency Relief Medicine?
The three mixed-effects ANOVAs revealed no main effects of time for any of the three asthma management behaviors: 
for ED visits, F(1, 575) = 1.81, p=0.18; for emergency relief medicine, F(1, 498) = 0.0003, p=0.98; for controller 
medicine, F(1, 457) = 1.18, p=0.28. We observed main effects of perceived change group for ED visits, F(2, 575) = 
30.72, p<0.001), use of emergency relief medicine, F(2, 498) = 16.29, p<0.001), and use of controller medicine, F(2, 
457) = 18.80, p<0.001). Below we describe the effects as they pertain to the Correspondence Hypotheses.

We first compared the reports for the pre-pandemic period vs early-pandemic period separately for caregivers in the 
three perceived change groups (the more controlled group, the less controlled group, and the unchanged group). 
Consistent with the correspondence hypothesis, the unchanged group reported no difference in the frequency of ED 
visits and use of emergency relief medicine in the two time periods (see Table 2). However, inconsistent with the 
correspondence hypothesis, the other two groups also showed no difference in reports of ED visits and use of emergency 
relief medicine across the two time periods.

We next compared the three perceived change groups with each other. Contrary to the correspondence hypothesis, the 
more controlled group (compared with the unchanged group and the less controlled groups) reported more early- 
pandemic ED visits and use of emergency relief medicine. Although not part of our hypotheses, these differences also 
appeared pre-pandemic. Both early-pandemic and pre-pandemic, the less controlled and the unchanged group did not 
differ in ED visits or use of emergency relief medicine.

As a reminder, we made no directional predictions for use of controller medicine. Interestingly, the more controlled 
group and the unchanged group reported a decrease in use of controller medicine pre-pandemic to early-pandemic (see 

Table 2 Mean Reports of Asthma Management Behavior Among Three Groups of Caregivers

Asthma Control Group Pre-Pandemic 
Restrictions

Early-Pandemic df Mdiff 95% CI d p r

M (SD) M (SD)

ED visits
Less controlled 2.22a (1.30) 2.37a (1.38) 47 [−0.18, 0.68] 0.17 0.25 0.36

Unchanged 2.15a (1.21) 2.22a (1.28) 237 [−0.06, 0.19] 0.06 0.33 0.68

More controlled 3.02b (1.44) 2.97b (1.45) 294 [−0.19, 0.07] −0.05 0.35 0.70
Use of Emergency Relief Medicine

Less controlled 2.15a (1.30) 2.18a (1.17) 29 [−0.43, 0.43] 0.00 0.99 0.59

Unchanged 2.25a (1.11) 2.35a (1.10) 206 [−0.05, 0.21] 0.08 0.23 0.62
More controlled 2.90b (1.31) 2.81b (1.35) 266 [−0.21, 0.05] −0.07 0.23 0.67

Use of Controller Medicine

Less controlled 2.03a (1.32) 1.97a (1.25) 25 [−0.41, 0.49] 0.03 0.86 0.60
Unchanged 2.62a (1.32) 2.42a (1.27) 186 [−0.32, −0.003] −0.15 0.04 0.65

More controlled 3.17b (1.33) 2.98b (1.36) 249 [−0.31, −0.001] −0.13 0.05 0.56

Notes: All responses formats are 1–5. Higher numbers represent more-frequent behavior. Mdiff = mean difference between pre-pandemic and early- 
pandemic scores within each group. d = Cohen’s d. r = correlation between paired scores. For each outcome, different superscripts a,bacross rows within 
a column indicate significant mean differences across the three groups at p < 0.05 using independent samples t-tests; same superscripts indicate no group 
differences. For asthma is less controlled (n=50); for asthma is unchanged (n=242) for asthma is more controlled (n=296).
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Table 2). The less controlled group reported a similar frequency in early-pandemic and pre-pandemic use of controller 
medicine. Finally, in both the early-pandemic and pre-pandemic periods, the more controlled group reported more 
frequent use of controller medicine than did the other two groups (all ps<0.001). The less controlled and no change group 
did not differ in use of controller medicine at early-pandemic or at pre-pandemic (ps>0.07).

Ancillary Analyses
To understand the seemingly conflicting findings regarding the correspondence hypotheses, we explored whether the 
three groups differed in their responses to a standard measure of asthma control that we assessed early in the pandemic: 
the PP-ACT. Recall that recent studies suggest that the PP-ACT has two components: control of symptoms and 
impairment and subjective control.17,18 Consistent with prior evidence that the two measures represent different 
constructs,17,18 we observed a small, negative correlation between these two measures in our sample, r(565) = −0.28, 
p<0.001. Greater subjective asthma control corresponded with reports of less control over symptoms and impairment. 
One-way Welch ANOVAs revealed group differences in control of symptoms and impairment, F(2, 141.0) = 27.10, 
p<0.001, and in subjective control, F(2, 125.0) = 35.90, p<0.001. Table 3 compares responses to these two indicators of 
asthma control among the three groups of caregivers. The more controlled group reported higher subjective asthma 
control—yet lower control of symptoms and impairment—than did the other two groups of caregivers (ps <0.001). We 
return to this intriguing finding in the discussion.

A quarter of caregivers (26.2%) had children who were older (ie, age 13 to 17). Older children often assume greater 
responsibility for their asthma management than do younger children.19 It is possible that older children were over-
represented among the groups of caregivers who reported improved or no change in asthma control. Older children are 
less dependent on their caregivers and tend to spend more time away from home compared with younger children.19 

Caregivers may thus be less aware of their symptoms and interpreted no news as good news. We examined whether the 
three groups differed in the average age of the child. Consistent with this possibility, a one-way ANOVA revealed group 
differences in the mean age of our three groups, F(2,595) = 5.68, p = 0.004). Pairwise comparisons revealed that the 
children were younger in the less controlled group than in the unchanged group and in the more controlled group (see 
Table 3). Put another way, 8% of caregivers in the less controlled group reported their child was age 13–17 compared 
with 29% of caregivers in the more controlled group and 26% of caregivers in the unchanged group.

Discussion
The Perceived Change Hypothesis received strong support. Most caregivers perceived their child’s asthma as more 
controlled or unchanged in the early-pandemic (June to September 2020) phase compared with before the pandemic 
restrictions (December 2019 to March 2020). Few perceived their child’s asthma as less controlled. This finding is 
consistent with a large (27-country) online survey where 20% of pediatric asthma providers reported improved asthma 
control and only 10% reported reduced control in children during the pandemic.1

Table 3 Asthma Control (PP-ACT) Scores and Age Across Levels of Perceived Change in Asthma Control

Control of Symptoms and 
Impairment

Subjective Control Age of Child

M (SD) M (SD) M (SD)

Less Controlled n = 50 (8.5%) 13.50a (4.21) 3.04a (1.26) 7.42a (4.24)
Unchanged Control n = 242 (41.1%) 13.30a (4.12) 3.73b (0.83) 9.55b (4.33)

More Controlled n = 296 (50.3%) 10.50b (5.00) 4.23c (0.87) 9.54b (4.54)

Full sample n = 588 11.94 (4.81) 3.92 (0.97) 9.43 (4.50)

Notes: Symptoms and impairment raged 4–20. Subjective control ranged 1–5. Higher means indicate greater asthma control. Child age ranged 
0–17. For each outcome, different superscripts a,b,cacross rows within a column indicate significant mean differences across the three groups at 
p<0.01 using independent sample t-tests; same superscripts indicate no group differences.
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The Correspondence Hypothesis received limited support. No group showed differences in the frequency of pre-pandemic 
and early-pandemic ED visits and use of emergency relief medicine. We predicted no changes for the unchanged group but not 
for the other two groups of caregivers. We did observe group differences in early-pandemic ED visits and use of emergency 
relief medicine. However, the effects were opposite of prediction. The more controlled group reported more frequent early- 
pandemic ED visits and use of emergency relief medicine than did the less controlled group.

Our ancillary analyses revealed two important findings. First, reports of subjective asthma control in the early- 
pandemic corresponded closely with perceptions of changes in asthma control from pre-pandemic to early-pandemic. 
Caregivers in the more controlled group reported the highest subjective control, whereas caregivers in the less controlled 
group reported the lowest subjective control. Surprisingly, their reports for control of symptoms and impairment, if 
anything, indicated the opposite, with caregivers in the more controlled group also reporting the lowest control of 
symptoms and impairment compared with the other two groups. These findings replicate prior evidence that the PP-ACT 
measures two distinct aspects of asthma that may largely be unrelated.18 Second, the three groups differed in the average 
age of the child with asthma. The age of the caregiver’s child was on average two years younger in the less controlled 
group than in the more controlled and unchanged control groups.

Stepping back, examination of the data reveals three patterns in the data that seem more important than the 
confirmation or disconfirmation of our hypotheses. First, we saw no change from pre- to early pandemic in ED visits 
or albuterol use regardless of group. In short, the pandemic lockdown did not seem to affect caregivers’ reports of asthma 
experiences that would necessitate immediate intervention such as taking emergency relief medicine or going to the ED. 
The only place we observed change across time (pre-pandemic to early pandemic) was that caregivers in the no change 
and more controlled groups, who accounted for 91.5% of all participants, showed a decrease in controller medicine use. 
This general decrease may have occurred for reasons linked to virtual schooling (eg, reduced exposure to triggers and 
thus a reduced perceived need for controller medicine) or pandemic-related barriers to adherence (including financial 
constraints and changes in care routines).

The second larger pattern is that the caregivers who reported their child’s asthma was more controlled consistently 
differed from the other two groups in responses to all measures. They reported more ED visits both pre- and early 
pandemic, and more use of emergency relief and controller medicine both pre- and early pandemic. Finally, they reported 
lower control of asthma symptoms and impairment in their child than did the other two groups yet greater subjective 
asthma control. The finding that caregivers in the more controlled group differed in their responses from caregivers in the 
other two groups is, by itself, unremarkable. And given that the differences also occurred in caregivers’ pre-pandemic 
ratings suggests that the differences reflect something preexisting. What makes the findings remarkable, however, is the 
third larger pattern: the responses of caregivers in the more controlled group were internally inconsistent. Compared with 
the other two groups, they reported greater early-pandemic subjective control, yet lower control of asthma symptoms and 
impairment and more frequent ED visits and use of emergency relief medicine. How do we explain the inconsistency?

The inconsistency is unlikely to be the result of poor memory regarding ED visits because such events are likely stressful, 
expensive, time-consuming, and rare, which makes them memorable. Moreover, poor memory would presumably apply 
equally to the three groups of caregivers, yet we found group differences. The difference also does not appear due to 
differences in the age of the child. Age differences could explain why responses of caregivers in the less controlled group 
differed from the responses of other caregivers. But the responses of these caregivers did not differ from caregivers in the no 
change group, whereas the responses of caregivers in the more controlled group differed from both other groups.

Although speculative, one possible explanation is that caregivers’ perceptions of change in their child’s early-pandemic 
asthma control and their ratings of their child’s subjective asthma control reflect their gist20 interpretation of their child’s 
asthma control. A gist is an abstract global evaluation that may or may not be tied to any specific piece of evidence. Regarding 
asthma, caregivers’ gist may or may not arise from specific symptoms their child experiences and can be disconnected from 
biomedical evidence. Recent research finds that caregivers’ global ratings of their child’s asthma control correlate weakly at 
best with their reports of symptoms and impairment linked to their child asthma,17,18 suggesting that caregivers’ subjective 
evaluations or gist regarding their child’s asthma may align poorly with biomedical indicators. Instead, the gist can arise from 
a variety of contextual factors. For example, in the pandemic context, the gist could reflect an increased sense of personal 
control over their child’s asthma. During the early pandemic, children moved to virtual schooling, which likely reduced 
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exposure to triggers but also increased the ability of caregivers to monitor and respond more quickly to displays of asthma 
symptoms, an explanation supported in other research.12 Caregivers who reported an increase in their child’s early-pandemic 
asthma control may have experienced an increased sense of agency that contributed to their gist of their child’s asthma control. 
But social, economic, and environmental injustices can challenge asthma management,21 and the increased sense of agency 
during the early pandemic may not be true of all caregivers.

Clinical Implications
Symptom detection and interpretation shape caregivers’ understandings of asthma in ways that differ from the biomedical 
model.22 Cognitive interviews we conducted in advance of our survey revealed that some caregivers’ definitions of asthma 
control diverge from the biomedical definition. Some caregivers interpreted “completely controlled” to mean their child was 
not experiencing exacerbations. Others believed it meant that their child no longer had asthma. In addition, caregivers’ 
judgments of their child’s asthma can differ dramatically from their child’s perceptions23 and the judgments of providers.24 

Some caregivers report difficulty determining when their child’s symptoms necessitate attention from a provider or ED.25 

Collectively, these findings highlight the need for clinicians to help caregivers recognize asthma symptoms and understand 
how to achieve well-controlled asthma. It might be particularly helpful to prompt caregivers to compare their ratings of their 
child’s asthma control using the PP-ACT with the results from a spirometer test. Clinicians could use discrepancies in which 
caregivers overestimate their child’s asthma control as a teaching moment for recognizing poor asthma control.

Limitations and Future Research
We conducted the survey after the pandemic began and thus needed to rely on caregivers’ long-term memories of pre- 
pandemic asthma control. Therefore, we do not know whether children’s asthma control differed early in the pandemic 
compared with before the pandemic restrictions. Also, our study was cross-sectional. Thus, we did not assess change over 
time in asthma control, medication use, or ED visits. Seasonal variations in asthma symptoms (the pre-pandemic 
estimates were for winter 2020; the early-pandemic estimates were for fall 2020) may have clouded our ability to find 
differences in ED visits reported in hospital records and other research. It would have been more ideal to assess ED visits 
during the same time period before and during the pandemic.

We also do not know whether caregivers’ perceptions of improved asthma control during the pandemic were limited 
to those with children whose asthma is primarily influenced by viral triggers—the children who would presumably 
benefit most from the decreased exposure to other people during the pandemic. Additionally, caregivers’ reports of their 
child’s asthma control may or may not align with physiological indicators of asthma control such as spirometry results (a 
limitation of scale measures of asthma control), which we could not measure in an online survey. Further, because these 
results are from a single US national sample of caregivers who were primarily non-Hispanic and White the results may 
not generalize to other caregivers of children with asthma. However, our sample was well-powered to detect small-to- 
moderate effect sizes, which increases confidence in the observed effects.

Conclusion
We found that caregiver reports of improved asthma control early in the COVID-19 pandemic appeared to conflict with 
behavioral indicators (ED visits and emergency relief medicine) and a scale measure of early-pandemic asthma control. 
Although researchers may be inclined to attach less weight to caregiver perceptions than to healthcare utilization, 
caregiver reports are essential. Caregivers are often the final arbiters on how to treat their children’s asthma and their 
decisions are grounded in their perceptions of their child’s asthma and their ability to access the medical system. Our 
findings appear to provide additional evidence that caregivers’ and providers’ understandings of asthma control differ, 
and suggest the need for clinicians to help families understand what asthma control looks and feels like, and to encourage 
continued use of controller medicines to achieve well-controlled asthma.

Data Sharing Statement
The data that support the findings of this study are openly available at the OSF project page at https://osf.io/87kpr.
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