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Keywords:
 Objective: To systematically review the scientific literature examining parents' experiences and information needs for
the management of their child's asthma exacerbations.
Methods: We searched five databases for quantitative and qualitative studies in Canada and the United States from
2002 onwards. A convergent integrated approach and the Mixed Method Appraisal Tool were used to analyze and ap-
praise the evidence, respectively.
Results:We included 84 studies (27 quantitative, 54 qualitative, 3 mixedmethods). Some parents lacked confidence in
recognizing ormanaging exacerbations. A few parents were uncertainwhen andwhere to seekmedical help. Themain
barrier to accessing care was cost. Impacts on parents included poor sleep, distress, and lifestyle disruptions. Parents
felt they lacked information and wanted education on treatments and how to recognize and manage exacerbations
via education sessions, written materials, community outreach and online resources.
Conclusion: Improved education for parents may help reduce parents' stress, asthma-related morbidities for children
and use of urgent health services.
Innovation: The development of tailored interventions and knowledge translation strategies with input from target au-
diences (e.g. parents, health care providers) is necessary to meet their information needs and support adherence to
clinical recommendations.
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1. Introduction

The prevalence of asthma in children is increasing globally [1,2], and is
now the most common chronic disease in children [3]. In North America,
asthma is one of the most common reasons for emergency department
(ED) visits for children aged 1-17 years [4,5]. Asthma places an immense
burden on families, health systems and economies [6,7] and, with the rising
prevalence, there is a marked demand on health services for treatment of
asthma exacerbations.

Asthma exacerbations are acute episodes of shortness of breath,
coughing, wheezing, chest tightness, or a combination of these symptoms,
that become increasingly worse and make breathing difficult [8]. Despite
the development of evidence-based guidelines on the prevention and treat-
ment of asthma exacerbations, [9-11] asthma-related morbidity rates [1]
and health services utilization [11] for children remains high. This, in
part, may be due to non-adherence with the guidelines at home.

Management of asthma exacerbations in children is complex: it requires
that parents and caregivers have sufficient knowledge of the pathophysiol-
ogy, symptoms, treatment regimens and best preventative practices for the
disease [12]. Comprehensive education for parents is therefore essential to
equip parents with the knowledge and resources needed to effectively pre-
vent and treat acute asthma exacerbations. Unfortunately, gaps in the edu-
cation process persist. A previous state-of-the-science review found that
North American parents' information needs are often not met [13]. The re-
view suggested that inadequate information and education may lead to in-
creased parental fear and anxiety, insufficient management of symptoms,
and improper use of health care resources [13].

One step to optimizing the care of pediatric patients, and helping par-
ents understand how best to manage their child's asthma exacerbations, is
to develop knowledge translation (KT) tools (e.g., infographics, videos,
eBooks, etc.) for parents [14]. To guide the development of these KT
tools, we conducted a mixed studies systematic review to explore parents'
self-reported experiences and information needs related to their child's
acute asthma exacerbations.

2. Methods

2.1. Review conduct

We followed an a priori protocol registered with PROSPERO
(CRD42019145746), and reported any deviations from the protocol in
Appendix 1. Findings are reported following the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA) (Supplemen-
tary Material 1) [15].

2.2. Search strategy

We developed the search strategy (SupplementaryMaterial 2) in collab-
oration with a medical research librarian, who implemented the search.
Search terms combined subject headings and keywords for asthma, parents,
experiences and information needs. The following databases were searched
in December 2019 for relevant studies conducted in North America and
2

indexed from January 2002: Ovid Medline (1946 to present), Ovid
PsycINFO (1987 to present), CINAHL Plus via EBSCOhost (1937 to pres-
ent), and the Cochrane Library. We also searched ProQuest Dissertations
and Theses Global to identify grey literature and hand searched the refer-
ence lists of all included studies and any relevant reviews and overviews
to identify additional relevant records. We uploaded our search results to
EndNote reference management software (v. X9, Clarivate Analytics) and
removed duplicates.

2.3. Study selection

All records were transferred to Microsoft Office Excel (v. 2016,
Microsoft Corporation, Redmond, WA) and screened by one reviewer.
Full texts were retrieved for any ‘include’ or ‘unsure’ citations and under-
went further assessment for eligibility. Excluded studies from the title/ab-
stract and full-text screening stages were further screened by a second
reviewer for verification. Given the large volume and diversity of records,
excluded studies were verified by two reviewers during both stages of
screening, and the final eligibility of included studies was verified by two
reviewers once the breadth of results was better understood. Any reviewer
disagreements were resolved via a third reviewer.

Detailed inclusion and exclusion criteria are presented in Appendix 2.
To be included, studies had to report on outcomes related to parents' or
caregivers' (e.g. grandparents, legal guardians) self-reported experiences
or information needs concerning their child's asthma exacerbations, be pub-
lished after 2002 and in English. These restrictions were used to ensure that
our results were congruentwith present day treatment guidelines and infor-
mation seeking behaviours of parents in Canada and the USA. The language
restriction was not expected to impact the results or conclusions of the sys-
tematic review, particularly with our focus on Canadian and American
studies [16]. We considered events and circumstances immediately before
(e.g. early warning signs), during and following (e.g. experiences in the
ED or hospital) an exacerbation to be relevant. We described experiences
as events or circumstances that happen to a person, including social cogni-
tive (e.g. attitudes and beliefs), demographic (e.g. culture) or emotional
(e.g. perceptions and feelings) factors; actions a person takes; and the extent
to which a person's needs have been met [17]. Parent information needs
were defined as the type, quantity and mode of delivery of information
that parents needed or desired in relation to themanagement of their child's
asthma exacerbations [18,19].

2.4. Data extraction

One reviewer extracted data from each included record using a form de-
veloped by the research team (Microsoft Excel, 2016) and a second re-
viewer verified the extracted data for accuracy and completeness. Any
disagreements were resolved via consensus.

We collected data on study (author(s), publication year, funding source
(s), design, setting), population (inclusion and exclusion criteria, sample
size, age and gender of children and parents, other sociodemographic fac-
tors), and outcome (parent-reported experiences and information needs)
characteristics for quantitative, qualitative and mixed studies. Quantitative
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outcome data were extracted directly into Microsoft Office Excel. Qualita-
tive outcomes (interpretations identified as ‘findings’ or ‘results’ by the
study authors) were transferred verbatim to NVivo software (v.10; QSR In-
ternational; Melbourne, Australia).

2.5. Quality assessment

We appraised the methodological quality of all included studies using
the Mixed Methods Appraisal Tool (MMAT) (Supplementary Material
3) [20,21]. Two reviewers independently assessed the quality of each in-
cluded study and provided justification for their decisions with a comment
or direct quote from the study. Disagreements were resolved via third party
adjudication.We did not exclude studies based on quality assessment scores
so as to provide a comprehensive representation of parent-reported experi-
ences or information needs related to their child's asthma exacerbations.

2.6. Data synthesis and interpretation

Our research question could be addressed by both quantitative and
qualitative research designs. Therefore, in accordance with the 2020
Joanna Briggs Institute methodological guidance for the conduct of mixed
methods systematic reviews, a convergent integrated approach was used
where quantitative and qualitative evidence were integrated through data
transformation and analyzed together [22]. Quantitative results were con-
verted into “qualitized data” by transforming the data into textual descrip-
tions or narrative interpretation. This step was completed by one reviewer
experienced in qualitative and mixed methods analyses (JSK) and con-
firmed by a second review with extensive experience in both forms of anal-
yses (SE). Qualitative results were analyzed thematically using NVivo
software. One reviewer (JSK) inductively coded the relevant text line-by-
line, applying one ormore codes according to itsmeaning and content (cap-
turing the essence of the data). Codes were then sorted and organized into
analytical categories and themes [23]. To reduce the risk of interpretive
biases, a second reviewer (SE) reviewed the preliminary codes and con-
firmed the emergent themes. All data were then categorized and pooled to-
gether based on similarity in meaning to produce a set of integrated
findings.

3. Results

3.1. Study selection

Fig. 1 shows the flow of studies through the selection process. We iden-
tified 2506 unique records, assessed the full-text of 194 studies and in-
cluded 84 [24-107].

3.2. Study characteristics

Characteristics of the included studies are summarized in Table 1 and
detailed in Supplementary Material 4. Studies were categorized (based on
extracted data) as quantitative descriptive (n = 19), quantitative non-
randomized (n = 8), qualitative (n = 54) and mixed methods (n = 3).
The mean year of publication was 2010 and the majority of studies (n =
81, 96%) took place in the USA, and three (4%) studies took place in
Canada. Data on self-reported experiences and information needs were
available from approximately 8466 parents (median 22, IQR 12 to 85) via
semi-structured individual interviews, surveys and rating scales, focus
groups and analysis of online posts or phototexts. When reported, the ma-
jority of parents were mothers (mean 89%, based on 3204 participants in
53 studies) and the weighted mean age was 36.1 years (based on 1041 par-
ticipants in 26 studies).

3.3. Quality appraisal

The majority of included studies were of good quality and met at least
80% of the MMAT criteria (Fig. 2). Sixty-three studies (75%) met 80% or
3

100% of the MMAT criteria, thirteen met 60%, six met 40% and two met
0%.

3.4. Study findings

We organized our findings by outcomes of interest. First, we present
parents' experiences, followed by their information needs. Our findings from
the quantitative and qualitative studies are summarized in Table 2 and
Table 3, respectively.

3.4.1. Parent experiences
Parent experiences from 78 studies (23 quantitative, 52 qualitative and

3 mixed methods) were organized into five categories: 1) ability to recog-
nize asthma exacerbation symptoms, 2) managing exacerbations at home,
3) seeking health care and interactions with healthcare providers (HCPs),
4) access and barriers to urgent health care, and 5) psychosocial impact
on parents.

3.4.1.1. Parents' ability to recognize symptoms of an exacerbation
3.4.1.1.1. Confidence in recognizing an exacerbation. Parents reported dif-

fering levels of confidence or self-efficacy in recognizing their child's exac-
erbation symptoms. Eleven studies (1 quantitative and 10 qualitative)
reported that parents were confident in knowing when their child was hav-
ing an exacerbation and needed his/her medication [26,35,36,50,52,
59,63,64,88,96,104]. Many parents acknowledged that their ability to
recognize exacerbation symptoms improved with lived experience
[26,28,36,41,50,59,62,63,88]. Conversely, six qualitative studies reported
that parents felt confused, uncertain or fearful about their ability to recog-
nize exacerbation symptoms or distinguish mild respiratory symptoms
(e.g. cough, cold) from a true asthma exacerbation [32,41,59,64,72,98].
In particular, recognizing exacerbations in young children was worrisome
for parents because young children were unable to voice their discomfort
or symptoms [41,50,59]. Parents reported that exacerbation recognition
became easier as children aged and were more reliable in reporting
problems [101].

3.4.1.1.2. Unpredictability of an exacerbation. Another common concern
in the qualitative studies related to parents' report of symptoms occurring
unpredictably or suddenly. Parents were surprised [41,62,63], confused
[60,87], scared [28,36,85,87] or frustrated [28] by the quick onset of
symptoms. In some cases, this enforced a state of preparedness [28] or
hypervigilance [32,50].

3.4.1.2. Parents' experiences managing an exacerbation at home. Forty-eight
studies (7 quantitative, 39 qualitative and 2 mixed methods) reported on
parents' management of exacerbations at home. Studies included informa-
tion about parents' confidence in managing their child's exacerbations, as
well as the use of different management options (e.g. prescription medica-
tions, complementary and alternative medicines (CAM), calming mea-
sures).

3.4.1.2.1. Confidence in managing exacerbation symptoms. Parents in 19
studies (3 quantitative, 1 mixed methods and 15 qualitative) rated their
self-efficacy in managing their child's exacerbation as either moderate or
high [43,53,84,104] or reported feeling comfortable, equipped or confi-
dent in their ability to treat their child [26,32,35,41,50,52,59,62-
64,88,96,98,99,101]. Ten studies reported that parents felt their confi-
dence managing an exacerbation improved with lived experience or after
learning more about asthma (e.g. once the child was diagnosed)
[26,35,41,50,59,62,63,88,96,98]. However,lack of confidence, uncer-
tainty, self-doubt, and hesitancy to act was reported by parents in nine qual-
itative studies [26,29,41,49,64,76,84,94,96]. Additionally, in one study,
threemothers reported that their confidence inmanaging their child's exac-
erbations eroded with the repeated need for professional care, “leaving
them feeling helplessly dependent on hospital providers and procedures”.
[64].

3.4.1.2.2. Use of different treatment regimens at home. Parents reported
their experience with treating their child with prescription medication,



Fig. 1. Flow diagram for study inclusion.
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complementary and alternative home remedies, and the use of calming
measures.

Twenty-three studies reported prescription medications being a
common choice of treatment among parents [29,30,33,35,41,49,50,
56,57,59,60, 64,75,76,78,82,87,88,96,97,99,102,105]. However, parents
in over half the studies reported several concerns about quick-relief pre-
scription medications such as adverse side effects [28,30,32,41,49,
59,60,75,96,98], administering medication [70,75,98,101] and doubting
the effectiveness of the medication [52,84,98].

Several complementary and alternative medicines (CAM), home reme-
dies and religious practices were also strategies parents used to help man-
age their child's exacerbations. These strategies ranged from prayer
[24,27,59,60] and cultural/traditional healing practices [55,59,60,
76,82,97], ingestion of natural foods [24,27,49,55,59,60,75,78], Vicks
vaporub [24,59,60,76,82,99], herbal rubs and massage [24,27,55,59,
60,76], breathing in steam or vapours [27,60,76,82,99], offering the
child a drink [49,59,60,76,78], cold and over-the-counter medications
[27,66,82], breathing and stretching techniques [27,55,76,78], to playing
at the beach in the salty ocean water [60,76].
4

Notably, a strategy used by some parents was no treatment, or a
“wait and see” approach [27,49,66] Additionally, calming or comfort
measures such as calming and reassuring the child [40,57,65,70,72,76,
81,88,96,100,101], encouraging deep or slow breathing[41,55,59,60,70,
81,99], and stopping activities and encouraging the child to rest and
relax [40,41,57,59,60,70,99] were reported as exacerbation manage-
ment strategies.

3.4.1.3. Parents' experiences seeking health care and interactions with HCPs.
Forty-six (6 quantitative, 37 qualitative and 3 mixed methods) studies re-
ported on parents' experiences when seeking health care for their child's
asthma exacerbations.

3.4.1.3.1. Point of care decisions for seeking help. The most common
source of medical care that parents sought during their child's exacerbation
was a primary care physician (PCP) [24,41,44,48,50,59,63,64,66,
76,78,100,101]. The ED was also mentioned frequently [36,37,40,54,
59,62-64,76,78,87,99]. Outpatient or walk-in clinics [36,62-64], and an
asthma specialist [50] were less commonly used.

3.4.1.3.2. Decision to attend the ED. In 36 studies, parents reported
their reasons for taking their child to the ED. The most common



Table 1
Summary characteristics of the 84 included studies reporting on parent-reported experiences and information needs regarding their child's acute asthma exacerbations.

Study Design Method Country Study Setting
(recruitment)

Parents Children Key Outcomes (n studies) MMAT
Score,
n (%)

Mean N
(Range)

Mean Age,
(Range)
(years)

Mean N
(Range)

Mean Age,
(Range)
(years)

Quantitative
descriptive,
n = 19 studies

Surveys n = 18,
Case series
n = 1

USA
n = 18,
Canada
n = 1

ED n = 8,
Primary care and
health centers
n = 5,
Community
n = 5,
Inpatient hospital
unit n = 1

160
(48-278),
NR 2
studies

35.6
(22-64), NR
14 studies

175
(48-530)

8.4
(0.6-18.2),
NR 7 studies

Access and barriers n = 7,
Point of care decisions for seeking
help n = 5,
Type of information wanted n = 5,
Emotional and personal impacts
n = 4,
Treatments/strategies used n = 4,
Confidence in managing symptoms
n = 2,
Sources of information n = 2,
Decision to seek care n = 1,
Information seeking behaviours and
decision-making preferences n = 1

100: 6
(31.6%),
80: 4
(21.1%),
60: 5
(26.3%),
40: 4
(21.1%)

Quantitative
non-randomized
studies, n = 8
studies

Cross-sectional
analytic studies
n = 7,
Retrospective
cohort n = 1

USA
n = 8

Community
n = 2,
Research center
n = 2,
Multiple settings
n = 2,
Primary care and
health centers
n = 1,
National database
n = 1

554
(85-2535)

38.9
(19-69), NR
6 studies

614
(27-3104)

10.3 (0-18),
NR 3 studies

Emotional and personal impacts
n = 7,
Decision to seek care n = 1;
Point of care decisions for seeking
help n = 1

80: 5
(62.5%),
60: 3
(37.5%)

Qualitative studies,
n = 54

Qualitative
description
n = 25,
Grounded theory
n = 11,
Phenomenology
n = 10,
Ethnography
n = 5,
Qualitative case
study n = 1,
Interpretive
description
n = 1

USA
n = 52,
Canada
n = 2

Community
n = 23,
Primary care and
health centers
n = 14,
Multiple settings
n = 7,
ED n = 4,
Health databases
n = 2,
Inpatient hospital
unit n = 2,
Online groups
n = 2

28 (4-435),
NR 1 study

34.8
(16-74), NR
35 studies

22 (3-215),
NR 15
studies

8.1 (0-18),
NR 39
studies

Emotional and personal impacts
n = 35,
Treatments/strategies used n = 35,
Decision to seek care n = 32,
Experiences and interactions with
HCPs n = 24,
Lack of information and knowledge
gaps n = 25,
Confidence in recognizing symptoms
and unpredictability of exacerbations
n = 21,
Sources of information n = 20,
Confidence in managing
exacerbations n = 19,
Point of care decisions for seeking
help n = 16,
Access and barriers to equipment and
health care n = 13,
Preferences of mode of information
delivery n = 9,
Information seeking behaviours and
decision-making preferences n = 7,
Type of information wanted n = 4

100: 41
(75.9%),
80: 7
(13.0%),
60: 4
(7.4%),
40: 2
(3.7%)

Mixed methods studies,
n = 3

Convergent
design n = 2,
Sequential
explanatory
design n = 1

USA
n = 2

Primary care and
health centers
n = 3

39 (22-50) 39.1
(26-58), NR
2 studies

39 (22-50) 11.4 (2-17),
NR 1 study

Access and barriers to equipment and
health care n = 2,
Confidence in managing
exacerbations n = 2,
Decision to seek care n = 2,
Emotional and personal impacts
n = 2,
Information seeking behaviours and
decision-making preferences n = 2,
Lack of information and knowledge
gaps n = 2,
Experiences and interactions with
HCPs n = 1,
Point of care decisions for seeking
help n = 1,
Treatments/strategies used n = 1

80: 1
(33.3%),
0: 2
(66.7%)
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reasons included: the treatment(s) at home was/were unsuccessful
[28,31,33,38,40,41,52,54,59,63,64,74,76,78,85,88,95,97], the child had
severe (e.g. chest retractions, difficulty breathing) or progressive symptoms
[36,38,40,50,54,63,64,73,82,85,87,88,101], the child was brought to
the ED during every asthma attack or the parent's asthma management
5

style was “crisis oriented” [26,29,36,38,40,54,63,83,84,96,99,101], and
the PCP was unavailable or it was impractical to attend primary care
[40,44,56,63,74,87,101]. Other reported reasons included: the child
requested medical attention [32,88], the parents trusted the care provided
at the ED [74] and the PCP recommended the child attend the ED [54].



Fig. 2. Summary of quality appraisals of the included studies.
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3.4.1.3.3. Experiences and interactions with HCPs.Twenty-four qualitative
studies addressed parents' experiences in the ED, inpatient hospital wards,
clinic or intensive care unit when their child had an asthma exacerbation.

Positive Experiences: Five studies [40,59,77,96,101] reported parents
felt they received good care for their child during an exacerbation. When
the treatments received in the ED or hospital were successful, a few parents
reflected on their relief and gratitude for the care received [40,101]. Four
studies noted parents appreciated when HCPs listened to their concerns
and collaboratedwith themwhenmaking decisions during a child's exacer-
bation [41,50,64,99]. The desire for family-centred care and shared
decision-making was evident in eight studies [33,41,50,63,64,83,99,100].

Negative Experiences: Ten studies reported on parents' feelings of frus-
tration, fear and worry related to the long waits before the child received
treatment in the ED [33,40,59,63-65,83,87,88]. Studies reported that par-
ents perceived the HCP to be unfamiliar with asthma exacerbation assess-
ments and treatments [31,50,54,64], observed a lack of standardized
treatment protocols [48,101], and thought that their child was sent home
without being properly assessed or treated [31,50,64,101]. Seven studies
reported parents felt they were being treated rudely, with condescension
or were blamed by staff [32,33,50,62,85,96,105] and one study reported
that ethnic minority parents perceived the disrespect or mistreatment
they received to stem from racism [85]. Five studies also found that non-
English speaking parents experienced the language barrier as an added
stressor during their child's visit to the ED or hospital [33,40,83,87,102],
noting that parents felt anxious, frustrated, embarrassed or powerless
when they were unsuccessful in communicating their child's needs or
receiving important information from HCPs [33,83].

3.4.1.4. Access and barriers to equipment and health care. Five quantitative
studies reported that the majority of parents (706/967, 73%) had adequate
access to health care when their child was experiencing an exacerbation
[39,47,54,66,68]. They were able to make unscheduled appointments or
call their PCP when needed [66,68], had access to evening or weekend
6

advice [39], and perceived access to care as “easy” [47] or “not too dif-
ficult” [54]. However, four quantitative [47,67,69,90], 1 mixed methods
[53] and 10 qualitative [31,48,50,56,60,64,73,85,96,99] studies identified
parent-reported barriers regarding access to urgent asthma care. The
most common barrier related to cost (poverty) or insurance issues
[31,47,48,64,67,69,73,85,96,99]. Other health care barriers included:
transportation issues [50,56,59,73,85,90], difficulties contacting the PCP
after hours or obtaining an urgent appointment [48,96], the primary care
officewas not open [90], the family did not have a PCP [56], or parents per-
ceived a lack of health care supplies at the primary care clinic to adequately
treat their child's exacerbation [69].

In addition to accessing health services, parents indicated that access to
quick-relief asthmamedications and equipment was limited by: cost, no in-
surance or insurance limitations on refills or nebulizers [59,75,87,96]; lack
of access to a pediatrician to obtain prescriptions [87]; and difficulty in fill-
ing prescriptions immediately after a child's visit to the ED or hospital due
to a lack of time or transportation issues [87].

3.4.1.5. Emotional and personal impacts on parents. Managing a child's
asthma exacerbations had several psychosocial effects on parents including
a range of emotional responses, poor sleep, and disrupted lifestyle due to
their child's asthma exacerbations.

3.4.1.5.1. Feelings of fear and frustration. Parents' emotional responses to
their child's exacerbations ranged from fear (of the child's death)
[28,29,31,33,41,44,50,55,59,62-64,70,73,83-85,93,102], being scared
[28,29,32,33,36,40,41,46,50,59,62,63,65,70,83,85,87,88,100,102],
anxious [29,33,40,41,87,89,105], concerned [28,40,84], worried
[25,31,67, 82,87,102] and upset [25,59,67] to feeling helpless [25,28,
29,40,41,46,50,59,62-65,73,83,84,88,93], distressed [59,62,87,96], and
frustrated [28,29,33,50,56,59,65,93]. Other emotions experienced by par-
ents reported in the qualitative studies included denial [59], doubt [41,96],
feeling lost [29,56,62], panicked [26,29,41,62,63,92,102,105], empathy
toward their child's circumstances [29,59,64,65,83,103], loneliness or



Table 2
Summary of quantitative findings reported in included studies.

Outcome Contributing
studies

% MMAT
criteria
met, median
(range)

N
parents;
median
(range)

Main findings

Experiences

Ability to recognize
exacerbation symptoms

1 Descriptive 100% 198 Most parents were confident or very confident in identifying when the child needed his/her medications
and when to manage the child's asthma at home or to go to the physician (n = 1 study) [104].

Treatments/strategies used at
home

5 Descriptive
2 Mixed
method
1 Cohort

70% (0% to
100%)

168.5
(22 to
229)

Most parents were confident in treating their child's exacerbations (n = 3 studies) [43,53,104] but some
worried about not being able to help their child feel better (n = 1) [84]. Parents treated their child's
exacerbations at home using a prescription bronchodilator and anti-inflammatory medications (n = 3)
[27,34,66], over-the-counter medications (n = 3) or other home remedies and CAM therapies (n = 3)
[24,27,66]. Some parents did not use at-home treatments for their child's asthma exacerbation (n = 2)
[27,66]. Some parents were concerned about the effects of medications used to treat asthma exacerbations
(n = 1) [25].

Seeking health care 6 Descriptive
2 Mixed
method
1
Cross-sectional

80% (0% to
100%)

150
(50 to
234)

Parents sought asthma care from a variety of sources including primary care providers (PCP; i.e., family
doctor, health clinics), medical specialists or specialty clinics (pulmonologist, allergist, etc.), and the ED or
hospital (n = 5 studies). The majority of parents in 3 of 4 studies did not contact the PCP prior to attending
the ED [37,38,47,54]. Parents decided to take their child to the ED within 12 h of symptoms starting
(n = 1) [38], when symptoms became urgent (n = 2) [54,74], or after at-home treatment failed (n = 1)
[74].

Access and barriers to
equipment and health care

9 Descriptive
2 Mixed
method
1
Cross-sectional

80% (0% to
100%)

199
(22 to
530)

Most families have spacers and nebulizers (n = 2 studies) [68,74] and parents were confident in their use
(n = 1) [104]. Some families did not have a spacer device for school or ran out of medication (n = 1) [37].
At-home peak flow meters were less common and rarely used (n = 1). Most families could easily access
care for their child's asthma (n = 5) [39,47,54,66,68], including being able to identify a primary asthma
care provider (n = 2) [66,68] and book appointments on short notice (n = 2) [54,66]. Parents who
delayed care were more likely to visit the ED (n = 1) [90].
Some parents delayed or did not seek care or obtain prescription medications because of worries about cost
(n = 5) [47,53,67,69,90], especially when they did not have medical insurance (n = 2) [47,67]. Other
barriers included difficulty or inconvenience making an appointment (n = 3) [67,69,90], difficulties
travelling to the clinic (n = 2) [69,90], waiting times (n = 2) [69,90], a language barrier (n = 1) [67],
fear (n = 1) [67], and lack of supplies at the clinic (n = 1) [67].

Emotional and personal
impacts on parents

5
Cross-sectional
2 Mixed
method
1 Cohort
4 Descriptive

60% (0% to
80%)

117.5
(27 to
2535)

Many parents experienced disrupted or poor-quality sleep due to their child's night-time asthma symptoms
(n = 6 studies) [54,67,68,71,91,93]. Their child's asthma made parents feel helpless or frightened (n = 5)
[25,46,67,84,93], worried (n = 2) [67,84], upset (n = 2) [25,67], and frustrated/impatient (n = 1) [93].
Parents feared for their child's life during an exacerbation (n = 1) [93]. A child's asthma interfered with a
parents' household work or employment (n = 5) [42,54,68,84,93], especially when their child's asthma
was not well controlled (n = 1) [42]. Families sometimes changed plans because of a child's asthma
(n = 1) [67], and some families experienced a traumatic event relating to their child's asthma (n = 1)
[61].

Information Needs

Lack of information and
knowledge gaps

1 Cohort
1 Descriptive
1 Mixed
method

80% (40%
to 100%)

139
(45 to
225)

Most parents received some level of asthma education (n = 3 studies) [27,34,84] but it was not always
complete (n = 2) [27,34]. Some parents found the information difficult to understand and desired more
help or support in understanding information about asthma (n = 1) [84].

Type of information wanted 4 Descriptive
1
Cross-sectional

100% (40%
to 100%)

225
(83 to
278)

Parents wanted to learn more about how to manage their child's asthma (n = 5) [27,43,51,66,107],
including the differences between rescue and controller medications (n = 2) [43,51], proper medication
administration (n = 1) [66], and CAM therapies for asthma (n = 1) [27]. Parents also wanted more
information about how to identify an asthma exacerbation (n = 1) [66], and what to do or when to seek
care in case of an exacerbation (n = 2) [27,107].

Sources of information 3 Descriptive 60% (60%
to 100%)

76
(66 to
200)

Parents sourced information on asthma from health care providers, other sources, or both (n = 3 studies)
[24,66,79].

Information seeking and
decision-making preferences

1 Descriptive
1 Mixed
method

20% (0% to
40%)

50 (22
to 77)

Parents wanted as much information as possible, even if the news was bad, and especially if their child's
condition worsened. Parents felt that physicians should make decisions about the child's medical care,
especially if the child was hospitalized. [58]
WAAPs: Most parents would find a WAAP useful, but only half of parents knew what a WAAP was. WAAPs
were difficult for parents to understand because the information was too dense and technical language was
used. Adding pictures/graphics and training healthcare providers on how to use and educate parents on
WAAPs would make WAAPs more useful to parents. [53]

Abbreviations: CAM= Complementary and Alternative Medicine; ED = Emergency Department; PCP = Primary Care Provider; WAAP = Written Asthma Action Plan
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isolation [29,50], sense of responsibility for their child's wellbeing
[31,41,62,64,65,77,80,100], relief after asthma diagnosis or a successful
treatment [41,63,105], guilt or feeling criticized for not acting sooner
[62,92] or feeling stressed from the lack of sleep [85,92].

3.4.1.5.2. Poor sleep and stress at night. Fourteen (6 quantitative and 8
qualitative) studies highlighted the impact of a child's exacerbations on par-
ents' sleep. Because of actively managing their child's exacerbations during
the night [50,59,82,98,100], parents reported being woken up regularly
[67,91,93], having sleepless nights [25,68], and experiencing significant
sleep disruption as measured by the Modified Pittsburgh Sleep Quality
Index, compared to healthy controls [71]. Additionally, parents felt the
7

management of exacerbations during the night was complicated by addi-
tional challenges of finding child care for other children or bringing the en-
tire family to the ED [63,85] and struggling to administer medications
“when the child and parent are tired and grumpy” [98].

3.4.1.5.3. Changes in plans or disrupted lifestyle. One quantitative [67]
and two qualitative [41,52] studies agreed that their child's asthma exacer-
bations caused the family to change plans, miss events or leave functions
early. Additionally, parents in five quantitative [42,54,68,84,93] and 15
qualitative [31,32,36,41,50,52,56,59,63,75,85,96,98,100,102] studies re-
ported missed work or school days in order to deal with their child's exac-
erbations.



Table 3
Summary of the qualitative findings reported in included studies.

Primary theme Subtheme Representative quotation

Experiences
(1) Ability to recognize

symptoms
a) Recognizing exacerbations in young children was

worrisome
“[T]hey’re both so young right now that I don’t trust that they can report to me accurately.
She gets scared and that scares me, because I wonder if it’s more severe than what I’m
recognizing because she can’t share it with me accurately.” [41]

b) Surprised, confused, scared or frustrated by quick
onset of symptoms

“[An asthma exacerbation] comes on so fast that it’s scary. It’s scary for me to deal with it.”
[85]

c) Parents’ confidence in recognizing symptoms

- Low confidence

- Confident

“I guess, really, my fear is that maybe I won't pick up one of the symptoms or like some of the
symptoms... because sometimes it's like he does breathe in heavier...but is it just because
that's how he's breathing or is it because he's getting ready to have an attack?” [98]
“I’ve become very good at treating it and hearing it, before it comes.” [35]

(2) Managing an exacerba-
tion at home

a) Parents’ confidence in treating exacerbations

- Low confidence
- Confident

“For me, it was really difficult because I did not feel very capable to be able to help him...”
[84]
“[H]e gives me the signs and normally I can give him a treatment or I can give him the
inhaler and take care of it.” [52]

b) Prescription medications

- Avoiding prescription medications

c) Medication concerns

“All participants, except one, reported administering prescribed medical treatment
(medication, aerosol treatment) for effective relief from respiratory distress.” [60]
“This is for the machine [showing albuterol]. They also give it to her in liquid but I give it
away, I don’t use it.” [30]
“[O]ne mother expressed the desire to withhold necessary medications to prevent her child
from becoming hyper. ‘I don't even want to try, if we give him Albuterol it’s just 10 times that
up, and then his attitude and everything else!’” [98]

d) Home remedies or cultural healing practices

- Reasons for preferring CAM/home remedies over
prescription meds

- Reasons for avoiding CAM/home remedies

“The most common Hawaiian healing practices were prayer, pōpolo (Solanum nigrum)
berries, and lomi (body massage) to back and chest to help relax the child during an asthma
attack…” [60]
“[F]amilies sought traditional healing in order to ‘get well’ and ‘be cured’. By contrast,
biomedical therapies were reported to only suppress symptoms of asthma that would likely
reappear.” [97]
“A lot of people have told me about [alternative] medications for asthma but I don’t dare to
give them to him [her grandson], he’s already taking so many medications, I don’t want him
to have any complication.” [49]

e) Calming or comfort measures “Sit them down. Calming them down. That works. Letting them breathe in and out, that
works.” [70]

f) Wait and see/No treatment “I just wait and see. I don’t give him his inhaler or... none of his medications at first, because I
just kind of want to wait and see if his own body, you know, his own immune system will
boot it out and will take care of it.” [49]

(3) Seeking health care and
interactions with HCPs

a) Where do parents seek medical care?

- Perceived benefits of seeking care from the PCP
- Perceived benefits of seeking care at the ED

“Parents coped with recurrent and escalating crises of difficult breathing by seeking care
from providers in doctors’ offices, clinics, and hospital emergency rooms.” [62]
“[P]arents were concerned about the quality of advice and lack of familiarity with the
problems of the individual child” at the ED. [48]
“I still prefer bringing her to this ER [emergency room] because here there is more attention
to what she has, better than at the pediatrician. There she only gets treatments to go home.”
[87]

b) Decision to attend the ED

- Main reasons parents decide to go to the ED:
unsuccessful treatment at home

- Reasons for emergency-focused management

“I looked for the spray and gave it to her according to the instructions, and waited for a
while, about half an hour and she was still the same, so what I did is that I took her to the
hospital” [33]
“[Y]ou know when stuff like that happens they [ED staff] take you in right away, so we didn’t
have to stress out about waiting to see the doctor.” [26]

c) Experiences in the ED, hospital, intensive care unit or
clinic

- Positive experiences
- Felt relief and gratitude
- Negative experiences
- Feeling helpless or distressed
- Did not know what was happening
- Distressed while their child received treatment

- Language barrier
- Felt anxious, frustrated, embarrassed or impotent
- Strategies to deal with the language barrier

- Disagreed or were disappointed in the medical care
their child received

“I know there are great doctors and they take care of him right away.” [40]
“My child looked bad to me. The nurse knows more than me, I don’t know anything, so then I
was thankful.” [87]

“Well the most difficult is to see him [my child] there [in the emergency room] without
knowing what to do.” [33]
“They were putting things on and I did not know what they were giving him. Because I did
not understand them. They tried to tell us. Later they told us but in that moment no.” [87]
“Ruby recalled her conflicted feelings when the respiratory therapist gave Reggie a breathing
treatment. She wanted to cooperate with optimum treatment for Reggie’s asthma but she
could not endure standing by while he cried.” [65]

“You feel frustration, fury, anger, and you feel like grabbing the doctor and telling him,
‘Look, tell me something I can understand.’ But he’s telling me something strange and I
cannot understand, and that makes it worse.” [83]
“Parents overcame language barriers with the assistance of
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Table 3 (continued)

Primary theme Subtheme Representative quotation

- Frustration, fear and worry related to the long waits
- Frustrated, upset, concerned about delayed
diagnosis

- Advocating for care

- Disrespected, mistreated or misunderstood -
prejudice/racism

- Desire for family-centered care and shared decision--
making

others (i.e., interpreters, translators, Spanish-speaking community members, or children
themselves) to mediate communication when coordinating children’s care.”
“[S]ometimes I don’t agree with some of the doctors calls.” [31]

“The uncertainty of the wait time seemed to add stress; ‘you know, just the waiting and how
soon they’re going to get here [in the room in the ED] to give him the treatment.’” (Coffey
2012)
“One caregiver reported her frustration and anger with the healthcare system due to the
“damage” caused when her child was not promptly diagnosed: That was before they even
gave her the diagnosis.…She was in there [the ED], may be [sic] once a week for 27 weeks.”
[50]
“One time we had waited hours [in the ED]. And he still wasn't being seen. And he was
wheezing and breathing very fast. I got loud and told the nurses and doctors that he had
asthma, not bronchitis and that he needed to be seen right away. They took him right away.”
[63]
“[The ED doctors] read stuff slow to you or they look at you strange and it’s just not very
helpful. It’s like, because you’re Indian, or whatever you might be, that you don’t know
anything.” [85]
“[Parents] expressed appreciation for the physician’s accessibility, general interest in their
children, and the respect that the physicians had for the caregiver’s concerns and suggestions
for care.” [41]

(4) Access and barriers to
equipment and health
care

a) Barriers to using asthma equipment at home “Finances directly and indirectly affected parents’ adaptation challenges. One financial
difficulty included private insurances not covering the cost of nebulizer equipment.” [59]

b) Medication access and cost barriers “When we came to this country all the medications were covered by the medical plan. But in
Puerto Rico, the Pulmicort and the albuterol was not covered anymore by the medical plan,
and they were extremely high costly [sic]. We have to get help from family members…” [75]

c) Barriers to accessing health care “[Y]ou don’t have transportation, and if your current medical supplier doesn’t supply a cab
for you, how are you going to get down there? You don’t want to call 911 because that
ambulance ride is going to cost you $300…” [85]

(5) Emotional and personal
impacts on parents

a) Emotional responses “[S]he was just like she was going out of it. I was like, Oh Lord, she’s fixing to go. I was so
scared.” [36]

b) Sleep deprivation, fatigue

- Frustrations/challenges at night

“It’s a lot of stress. A lot of not going to sleep. Lot of worry...when she is sick we don’t sleep.”
[50]
“And it’s really stressful to have to get up some times at 3, 4 o’clock in the morning, get the
other kids up or try to get someone to come sit with them or haul them to the neighbors at 3
o’clock in the morning to take her to the ER [emergency room].” [85]

c) Missing work “African American and Hispanic parents expressed feeling worried about the impact of work
absences due to asthma appointments or emergencies and inflexible work policies employ-
ment [sic] on their abilities to maintain employment.” [102]

d) Restricted/disrupted family lifestyle

- Mothers bear more responsibility

“In subsequent days and months, their own accustomed routines of eating, sleeping, and
bathing fell away. All felt caught up in frightening circumstances over which, at best, they
had tenuous control.” [62]
“He [child's father] was fearful. So he kind of left it up to me.” [50]

Information Needs
(1) Lack of information a) Inadequate education or information received

- Difficulty identifying knowledge deficits

“I’ve not gotten any education about asthma through the doctors. None whatsoever. All they
do is say, ‘Here you go. Take this (medication).’ And on your merry way.” [60]
“I can’t even articulate what I think I should know right now … or what I would like some
help with.” [26]

b) Knowledge retention issues “Well, [asthma] might have been explained sufficiently, but I don’t think I’ve grasped a total
understanding of it that maybe I should have” [35]

c) Issues in information delivery, e.g. inconsistent
advice, information too complex, wanting continu-
ous education

“I think sometimes it can be the doctors or nurses, respiratory… and it’s just like one person
can say this, then the next moment, somebody else is saying this, and sometimes make you a
little confused.” [86]

d) A few parents received adequate information “[The health care provider] provided me with the information that I wanted and, yeah it’s
been good so far” [26]

(2) Type of information
wanted

a) How to recognize symptoms “[I]f they [health providers] could give them [parents] a pamphlet for asthma saying, you
know, you need to watch the reps (respirations) and tell them- show them how to check the
reps.” [88]

b) Procedural knowledge, e.g. how to use a spacer, neb-
ulizer or peak flow meter; how to treat an exacerba-
tion

“I want to know what they’re going to do. I want to see what they’re doing because I feel like,
if they’re going to do something different I want to be there to see. So if I have to do it at
home, I’ll know what to do…” [64]

c) Purpose, function, dosing, side effects and interac-
tions of quick-relief medications

“The majority of the caregivers felt the need to know all they could about the medications.
They would give their children the medication, but wanted to know side effects, possible
interactions, and exactly what part of the asthma it treated.” [50]

d) Medicaid coverage and system navigation “Parents voiced willingness to learn more about the Medicaid system, to better maneuver
and advocate for their child’s care, but were unsure where to get such information.” [96]

e) Traditional healing practices “Five participants expressed avid interest in learning more about traditional healing
practices.” [59]

(3) Sources of information a) Health care provider “All caregivers described collaborative relationships with their children’s primary physicians
and with the allergists and pulmonologists. They sought guidance in the initial diagnostic
stage, for ongoing preventive treatment, and for managing asthma attacks.” [41]

(continued on next page)
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Table 3 (continued)

Primary theme Subtheme Representative quotation

b) Lay sources

- Reasons for seeking advice from lay sources

“[W]ithout a diagnosis from professionals, [the parents] sought advice from friends and
acquaintances and continually deliberated about how to respond to crises.” [62]
“One participant continued to rely on her mother because her instructions were clear and
specific.” [59]

c) Both health care provider and lay sources “Participants sought informational support about asthma from health professionals, ʻohana,
internet, Child Family Services, Kaiser Permanente asthma classes for parents and children,
and the American Lung Association.” [60]

d) Preferences for mode of information delivery “Parents had several recommendations for asthma education strategies and methods: (1)
televised public service announcements, (2) faith-based community outreach and asthma
education sessions, (3) a “one-stop shop” for reliable and up-to-date asthma information
(available via phone and Internet), (4) education-based support groups for parents and children,
and (5) school-based asthma education programs for school personnel and families.” [94]

(4) Information seeking
and decision-making
preferences

a) Afraid to ask questions “It is hard for Indian people to ask for the services they need, because it is our way that you
should have your family members there to help you. If we don’t ask a question, it’s not that
we know it all, but it’s just that we might be afraid to ask the question because of feeling
inferior.” [85]

b) Self-directed research preferred

- Reasons self-directed research may not be initiated

“If there's something going on, I want to know my own stuff. You know, I want to know what
the doctors are talking about, side effects, long term and short term. So I went and got my
own books and read.” [50]
“No other mothers had accessed further information for reasons such as being ‘too busy,’ not
having access to the Internet, not knowing where to look, or simply not feeling the need for
further information.” [98]

c) Written Action Asthma Plan (WAAPs)

- WAAP was helpful

- Did not use a WAAP
- Reasons for not using a WAAP
- Suggestions for improving a WAAP

“Yes, it works, and I try to always have it somewhere visible in case I’m not at home and someone
else is taking care of my son. That person can look at the plan if he or she does not understand
what’s happening with my son at any moment.” (Givens 2010)
“The asthma action plan was either not used, not understood, or was thought to be too
generic.” [29]
“Don’t think of action plans when one occurs if happening.” [53]
“[C]aregivers expressly stated that simple words and short phrases were needed to
supplement what some of the pictures were conveying.” [45]

Abbreviations: CAM=complementary and alternativemedicine; ED=emergency department; HCP=health care provider; PCP=primary care provider;WAAP=written
asthma action plan.
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3.4.2. Parent information needs
Forty-five studies (9 quantitative, 33 qualitative and 3 mixed methods)

examined parents' information needs around asthma exacerbations. The
findings were categorized into four key areas: 1) knowledge gaps, 2) type
of information wanted, 3) sources of information and preferences for the
mode of information delivery, 4) information seeking behaviours and
decision-making preferences.
3.4.2.1. Lack of information and knowledge gaps. Parent reports of receiving
and understanding asthma education about the management of an asthma
exacerbation were variable across 27 (3 quantitative, 22 qualitative and
2 mixed methods) studies. While parents in six studies reported receiving
adequate information [26,28,34,59,60,64], 24 studies reported that
parents did not receive comprehensive information or that there were
gaps in their knowledge [26,27,29,33,48,50,54,57,59,60,64,72,73,75,83-
87,94,96,98,103,107]. Some parents reported difficulty in identifying
their knowledge gaps or articulating their information needs [26,88].
Parents in two qualitative studies agreed that the ability to recognize
their information needs increased with experience [26,56].
3.4.2.2. Type of information wanted. The type of information parents wanted
or the specific topics they felt they lacked education were reported by 20
studies (5 quantitative, 14 qualitative and 1mixedmethods). Parentswanted
more information or education on: how to recognize exacerbation symptoms
and severity [26,48,57,66,83,88,98]; how to treat an exacerbation
[33,57,59,64,73,83,96,107]; the function of medications [26,54,59,64],
difference between quick-relief and controller medications [43,51], medi-
cation dosing [96], side effects and possible interactions of quick-relief
medications [50,96]; advice on CAM or information about traditional
healing practices [27,59]; and when to seek medical attention [98].
10
3.4.2.3. Sources of information. Parents obtained information from one or
more sources, including their HCP, the internet, videos, asthma classes,
family members, other parents, coworkers, community agencies,
news articles, printed materials and their personal experiences
[24,28,29,33,41,49,50,52,57,59,60,62,66,72,75,78,79,88,92,96-
98,101,103,105].

Parents who sought advice from family members or lay sources, rather
than HCPs, did so because of their desire to discuss unconventional treat-
ments [49], an asthma diagnosis or information was not provided by a
health professional [28,62,75], or the parent was comfortable with a family
member's instructions because it was clear and specific [59].

3.4.2.4. Preferences for mode of information delivery. Parents reported several
preferred modes of receiving information. The most common was asthma
education sessions [50,60,83,94,101,103]. Other preferredmodes of deliv-
ery included printed materials (e.g. pamphlet, book, written instructions)
[50,59,83,86], websites or an up-to-date central repository [59,88,94],
community outreach initiatives (e.g. televised public service announce-
ments, faith-based community outreach, health fairs, school-based pro-
grams) [50,83,94], designated telephone lines [94,101], peer or support
groups [59,94] and one-on-one in-person education [86,87].

3.4.2.5. Information seeking behaviours and decision-making preferences.
Parents differed in their preferences for or comfort level with seeking in-
formation. A few parents in one study were afraid to ask HCPs questions
because the parents felt inadequate or inferior [85]. Parents in two studies
preferred self-directed information seeking [26,50]; however, another study
found that self-directed information seekingmay not be initiated “for reasons
such as being ‘too busy,’ not having access to the Internet, not knowingwhere
to look, or simply not feeling the need for further information” [98].
One study evaluated parental information-seeking and decision-making
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preferences [58]. The author concluded that (i) parents generally preferred
lower autonomy regarding decision-making “compared to a desire for infor-
mation,” but there was high variability in decision-making preference scores,
and (ii) parents wanted as much information as possible and likely would
have been interested in an asthma education intervention.

Two mixed methods [53,54] and three qualitative studies [83,88,99]
found that the majority of parents thought a Written Asthma Action Plan
(WAAP) was useful to manage their child's exacerbations before seeking
medical care. On the other hand, some parents reported not using a
WAAP because they did not think of it when an exacerbationwas occurring
or they did not believe it was a useful tool [29,53,88,99].

4. Discussion and conclusion

4.1. Discussion

In this comprehensive mixed studies systematic review, we identified
84 studies (since 2002) that addressed parents' experiences and informa-
tion needs regarding their child's acute asthma exacerbations. This clearly
represents an important parent concern for a prevalent condition, in
which nuances such as severity of illness, day to day management,
healthcare system and support available, greatly impact parent experi-
ences. Our findings revealed that many parents feel a sense of uncertainty
and worry when dealing with their child's acute asthma exacerbations, in
large part due to a lack of information.

4.1.1. Experiences
A common finding was that some parents were not confident in their

ability to recognize their child's exacerbation, and a number of parents
were uncertain about when to seek medical attention. The uncertainty
and lack of confidence in recognizing the onset of a child's exacerbation
was particularly apparent with parents of young children (who cannot
voice concerns to their parents) [41,50,59]. Some parents indicated that
their confidence increased over time with lived experience; however, in a
few cases, parents' confidence regressed due to frequent crises requiring
professional care, leaving the parent to feel helpless and dependent on hos-
pital providers and procedures [64].

Many parents felt comfortable managing an exacerbation with prescrip-
tion medications, though some parents chose to use home remedies or tra-
ditional practices instead of or in addition to prescription medications.
Unfortunately, there are risks associated with using alternative treatments
for asthma exacerbations, such as adverse interactions or side effects, delays
in seeking medical intervention and worsening asthma symptoms [108].
Thus, education and resources providing information on the identification
and home treatment of exacerbations, as well as when to seek medical
care would be beneficial to parents.

Preferences for seeking medical care may have been influenced in part
by the negative experiences parents had with certain health centers or pro-
viders, as reported by a large majority of parents. The prevalent negative
experiences in these North American studies were in contrast to an
Australian study of a general pediatric population in which parents appre-
ciated the timely and collaborative care that their child received at a pedi-
atric ED [109]. Peeler et al. (2019) described how parents' stress and
concerns were alleviated by a prompt assessment of the child, continual
communication and updates, competent care and consultation with parents
about treatment decisions [109]. Incorporating these factors into the care
provided to children suffering from an asthma exacerbation may help im-
prove the quality of care received and lessen parents' distress, frustration
and anxiety (e.g. perhaps KT resources directed at HCP are needed at non
pediatric ED settings to manage pediatric cases?).

Themain barrier to accessing quick-relief asthmamedications and imme-
diate health care in the included studies was cost or insurance issues. The
studies citing cost as a constraint were all conducted in the USAwhere health
insurance may be difficult to obtain for low-income and immigrant families
[110],which are subpopulations typically at higher risk for asthma [1,2]. Par-
ent suggestions to improve health care access were scarce in this body of
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evidence; however, a solution that parents in one qualitative study proposed
to improve access to after-hours asthma care prior to visiting an EDwas a 24-
h phone line [96]. While system-level changes are needed to address the
longstanding issues of health insurance coverage and wait times, solutions
that HCPs and parents could work toward may include effective communica-
tion and education to ensure that parents are aware of the options available to
manage their child's exacerbations at home.

We found managing a child's asthma exacerbations had several personal
effects on parents (e.g. less sleep, poor quality of sleep, feelings of distress
and worry, disrupted lifestyles). These findings are supported by a related
study [111] that found there were four key factors that loaded onto parents'
distress about their child's asthma: sleepless nights, being awakened, feeling
upset and feeling helpless. Poor sleep, in particular, can have detrimental phys-
ical and emotional effects on parents, including fatigue and poor daytime func-
tioning, reduced capacity to cope with the child's care needs, and increased
crying and irritability [112]. This emphasizes the stressors parents experience
in managing their child's exacerbations and not getting enough quality sleep.

4.1.2. Information needs
In general, parents wanted more information to better recognize and

manage their child's asthma exacerbations. Based on parent-reported feelings
of uncertainty about when to seek medical care [63,88,94,106] and what to
expect when the child is treated at a health center [33,59,62,83,87], educa-
tional resources could be developed to alleviate parents' worries regarding
recognition and treatment within the home and health care setting.

Comprehension of medical advice played an important role in parents'
ability to manage an exacerbation and follow treatment guidelines. Unfa-
miliarity with the medical terminology used or low health literacy can
lead to parents' confusion and misinterpretation of the information pro-
vided [113,114]. Additionally, parents may need something that is very
clear and straightforward when tired or stressed, as their capacity for ab-
sorbing or implementing information may be reduced.

Parents usually sought information frommultiple sources, including
HCPs and lay sources. To ensure that parents receive credible and con-
sistent information, it is important that information and education for
parents is readily available in emergency and primary care settings.
However, there are numerous challenges in providing comprehensive
information in a health setting (e.g. lack of time, ability to retain infor-
mation during a stressful event, distractions) [86]. Multipronged ap-
proaches to disseminating evidence-based recommendations, such as
supplemental online videos or group classes, may be useful to enhance
parents' knowledge and meet their information needs. With this in
mind, it is important to consider parents' preferences for how they
would like to receive information.

Parents wanted comprehensive education on recognizing symptoms
[48,66] and treatment steps [43,50,96] andwhen to seekmedical attention
[98] in the form of education sessions, writtenmaterials or online resources
[50,59,83,86,88,94]. The quantity of information needed was less clear,
but some studies noted that parents wanted as much information as
possible [33,58].

Interestingly, a few parents acknowledged that the ability to recog-
nize their information needs increased with experience [26,56]. There-
fore, recognizing the type of information that parents were lacking may
be more of a barrier for parents of newly diagnosed children. Early ed-
ucation and accessible KT tools could help to fill this knowledge gap
and prompt parents to think about questions to raise with the child's
primary asthma provider.

4.1.3. Limitations
A possible limitation of this review was the difficulty in distinguishing

data regarding ongoing and acute asthma exacerbation management, which
are often interrelated concepts. Study participants or authors of the included
studies did not consistently distinguish between the two types ofmanagement.
Thiswas especially challenging for information needswhere knowledge about
the disease etiology, triggers, different medications and management strate-
gies may help inform parents' identification and treatment of exacerbations.
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We limited data collection on parent experiences to exacerbations by assessing
potentially relevant data in the context of the individual study. Data that were
ambiguous or primarily related to ongoingmanagement or disease prevention
were not extracted. We were more inclusive of data relevant to information
needs because it was particularly difficult to disentangle parents' information
needs regarding ongoing and acute management.

Eight included studies (9.5%) were rated as low quality (MMAT
score < 60%) because of methodological flaws or inadequate reporting.
We acknowledge that biasmay have been introduced in these records; how-
ever, they presented relevant parent-reported experiences and information
needs and contributed to the richness of our findings. It is also worth noting
that studies with overall high-quality ratings may have: (i) scored poorly in
one or two MMAT domains and may not have been devoid of bias [115],
(ii) reported minimal findings, or (iii) poorly interpreted the data, leading
to incomplete insights into the researched topic [116]. Hence, we included
all studies that met our inclusion/exclusion criteria regardless of quality to
provide a comprehensive overview of the available literature addressing
our outcomes of interest and explore new insights.

4.2. Innovation

This review identified an abundance of data on parents' experiences and
information needs regarding their child's asthma exacerbations. To our
knowledge, the evidence on this subject has not yet been synthesized and
the drivers of parents' disease management decisions, especially decisions
that deviate from clinical guidelines, have not been well understood.

The volume and heterogeneous nature of the literature indicates that
there are many factors impacting parents' management of their child's
asthma exacerbations (e.g., severity of illness, preferences for treatment,
health care systems and supports). A common narrative from this review
was that parents lacked information, which impacted their emotional re-
sponses to their child's asthma exacerbations (e.g. feelings of fear or help-
lessness) and care decisions. Given the many factors affecting parents'
access to and comprehension of information on asthma exacerbations, tai-
lored interventions and KT strategies must be developed with input from
the target audience in order to meet parents' information needs. When pos-
sible, customizable features of clinical resources (e.g. personalized action
plans) and shared decision-making may facilitate parents' acceptance and
understanding of professional recommendations, and support parents' deci-
sions regarding their child's asthma management.

We combined the findings of this review with parent interviews to cre-
ate an innovative KT video for parents. The video provides evidence-based
information to help families understand common symptoms of asthma,
how to manage symptoms at home and when to seek emergency care.
The video is freely available at http://www.echokt.ca/asthma/.

4.3. Conclusion

To optimize the care of pediatric patients experiencing an asthma exac-
erbation, it is important to understand parents' experiences and information
needs with respect to their child's condition. Through this mixed studies
systematic review, we found that parents felt they carried considerable re-
sponsibility in managing their child's exacerbations. Parents were stressed
when they could not recognize or were not confident in treating exacerba-
tion symptoms at home. This aligned with their information needs prefer-
ences focusing on how to recognize and treat exacerbations at home and
when to seek medical attention.

Adequately addressing parents' information needs depends on charac-
teristics of the population (e.g. health literacy, non-English speaking) and
preferences for mode of information delivery. Therefore, parent engage-
ment and targeted KT strategies (e.g. offering parents more than one for-
mat), are recommended when developing and/or distributing resources
to ensure that the format and content meets parents' needs, ultimately lead-
ing to improved outcomes for children with asthma.
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Appendix 1. Protocol deviations - data synthesis

Initially we proposed to conduct a sequential explanatory approach and
synthesize quantitative outcome data in first phase followed by qualitative
outcome data in second phase (details of the method are available in the
protocol). Later in the reviewprocess, the Joanna Briggs Institute (JBI) pub-
lished new methodological guidance for the conduct of the mixed studies
systematic reviews [22]. Due to the greater volume and content of qualita-
tive outcome data reported across the included studies, we decided to fol-
low the JBI's convergent integrated approach and synthesized qualitative
and quantitative outcome data in parallel rather than in sequence. We be-
lieved this data-based approach was more relevant to address our research
question.

Appendix 2. Inclusion and exclusion criteria for study selection
Characteristic
 Inclusion Criteria
 Exclusion Criteria
ublication
date
January 2002 or later
 Prior to January 2002
anguage
 English and French
 Languages other than English and
French
tudy design
 Primary studies: qualitative,
quantitative, and mixed methods
designs
▪ Abstracts
▪ Reviews or overviews of

reviews
▪ Opinion pieces

(e.g., commentaries,
editorials, letters)

▪ Intervention studiesa
opulation
 Parents or guardians of children
(0-18 years) who have
experienced acute asthma
exacerbations
Animal models
utcome
 Self-reported parent experiences
or information needs related to
their child's acute asthma
exacerbations (either immedi-
ately before, during or after and
exacerbation).
▪ Parent experiences or infor-
mation needs related to the
ongoing management of their
child's chronic asthma

▪ Proxy reports of parent expe-
riences or information needs

▪ Satisfaction with care

ountry
 Canada, United States
 Countries other than Canada and

the United States
a Intervention studies (e.g. education programs) that influence or change parents'
experiences or information needs regarding their child's acute asthma exacerbations
were excluded.

http://www.echokt.ca/asthma/
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Appendix 3. Supplementary data

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.pecinn.2021.100006.
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