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Objective To determine whether family response to asthma symptoms mediates the relationship 

between child symptom perception and morbidity. Methods A total of 122 children with 

asthma, aged between 7 and 17 years (47% females; 25% ethnic minorities), were recruited from 

three sites. Participants completed a family asthma management interview and 5–6 weeks of symp-

tom perception assessment. Results Family response to symptoms mediated the relationship 

between child underestimation of symptoms and asthma morbidity and partially mediated the rela-

tionship between accurate symptom perception and morbidity. In contrast, although child overesti-

mation of symptoms and family response to symptoms were independently related to asthma 

morbidity, a mediational model was not supported. Conclusions Our study found support for 

the role of family response to symptoms in mediating the relationship between child symptom 

perception and morbidity, particularly with regard to underestimation of symptoms, underscoring 

the need for behavioral tools to accurately recognize and optimally respond to exacerbations.
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Pediatric asthma is the most common childhood chronic
illness in the US (ALA, 2000). Asthma-related morbid-
ity, or increased symptoms and functional limitation
from asthma, continues to pose a significant burden
despite increases in our understanding of asthma patho-
physiology and ongoing advances in pharmacologic
management (NIH, 2002).

The causes of asthma-related morbidity are com-
plex. A multilevel conceptualization incorporating child,
family, and system variables appears to best characterize
the factors that influence asthma morbidity. Research
indicates that various child factors play a role, such as
individual physiological variables (e.g., allergic poten-
tial), and psychological and perceptual factors, such as
the extent to which the child accurately recognizes
asthma symptoms (Fritz, McQuaid, Spirito, & Klein,
1996). Family factors, such as how the family manages
ongoing symptoms, implements trigger control strategies,

and facilitates medication adherence, are also implicated
(Fiese & Wamboldt, 2003). System factors, such as
insurance coverage and healthcare access, also play a
role in asthma outcome (Lieu et al., 2004). Past research
has typically studied these areas in isolation, suggesting
various correlates of morbidity, but not appreciating the
associations between them. This study is an initial
attempt to address this shortcoming, by focusing on
relations among important child and family factors and
morbidity.

The present study investigates whether family
response to asthma symptoms mediates the previously
established association between child symptom percep-
tion and asthma morbidity. The rationale for this
hypothesis is based on previous findings relating symp-
tom perception (Fritz, McQuaid et al., 1996) and family
factors (Fiese & Wamboldt, 2003) to asthma morbidity
and on the clinical understanding that a child’s self-care
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of asthma symptoms occurs in the family context
(Klinnert, McQuaid, & Gavin, 1997).

Child Factors and Asthma Morbidity: 
Children’s Perceptual Accuracy

Several child factors, including race/ethnicity, disease
severity, disease-related behaviors, and psychopathology,
are associated with asthma morbidity. Briefly, African-
Americans and Latinos generally have greater functional
limitation, higher healthcare utilization, and increased
mortality rates from asthma (Lara et al., 2002). Addition-
ally, children with psychopathology and greater disease
severity have greater morbidity (ten Brinke, Ouwerkerk,
Zwinderman, Spinhoven, & Bel, 2001). Children with
poor medication adherence also have higher asthma
morbidity (McQuaid, Kopel, Klein, & Fritz, 2003).

A growing area of research has assessed the associa-
tion between children’s abilities to recognize asthma
symptoms and morbidity. Symptom perception is an
important area of investigation because recognition of
symptoms can be viewed as the first step in a chain of
events that lead to either effective or maladaptive asthma
management. Children demonstrate wide variability in
symptom perception accuracy (Fritz, McQuaid et al.,
1996); yet the factors that explain this variability are not
well understood. In one study, researchers found asthma
symptom perception to be inaccurate in many children
in their sample, independent of severity, age, gender,
and use of preventive medication (Cabral, Conceicao,
Saldiva, & Martins, 2002). Some research suggests that
cognitive factors, such as intelligence, may play more of
a role than emotional factors, such as anxiety and
depression (Fritz, McQuaid et al., 1996). Research does
demonstrate that children who fail to perceive asthma
compromise are at risk for greater morbidity (Fritz,
McQuaid et al., 1996; Yoos & McMullen, 1999).

These findings suggest that children’s perception of
asthma symptoms is a critical component in the asthma
management process. Still, there is a limited understanding
of the pathway by which child symptom perception is asso-
ciated with asthma morbidity. We propose that how a
child’s family responds to the identification of asthma
symptoms may be an important mediator of the association
between child symptom perception and asthma morbidity.

The Family Response to Asthma Symptoms: A 
Potential Mediating Role

National guidelines for asthma diagnosis and manage-
ment continue to emphasize the roles of patients and

families in disease control (NIH, 1997, 2002). Lessening
asthma morbidity is a challenging and complex task
for families, involving a range of behaviors including
identifying and responding to symptoms, adhering to
multiple medications, and avoiding a range of allergens
and asthma triggers. A growing body of research has
assessed children’s asthma management by quantifying
adherence to preventive medications for asthma (Bender
et al., 2000). Given the episodic nature of asthma symp-
toms, both the child’s skill in identifying asthma symp-
toms and the family’s ability to enact an appropriate
symptom management plan may also be critical, yet
understudied pathways to decreasing morbidity.

Studies of the association between family processes
and asthma outcomes have emphasized the role of broad
familial and cultural factors rather than specific asthma
management behaviors (see Kaugars, Klinnert, &
Bender, 2004 for a review). Certain aspects of the
parent–child relationship, such as negative effect and
criticism, are related to greater asthma morbidity
(Hermanns, Florin, Dietrich, Rieger, & Hahlweg, 1989;
Schobinger, Florin, Zimmer, Lindemann, & Winter,
1992). Some parent-specific factors, such as maternal
depression, are also associated with greater asthma mor-
bidity (Shalowitz, Berry, Quinn, & Wolf, 2001). Recent
research suggests that this particular association may be
mediated by medication adherence, such that mothers
who are depressed may have more difficulty facilitating
their children’s regular adherence to asthma medications
(Bartlett et al., 2004). Clarity regarding the distribution
of asthma management tasks between family members is
related to reports of better adherence and decreased
morbidity (Walders, Drotar, & Kercsmar, 2000). Addi-
tionally, family approaches to asthma management,
when assessed by qualitative parent interviews, relate to
concurrent and prospective indicators of medical adher-
ence and healthcare utilization (Fiese & Wamboldt,
2003). Specifically, families who reported patterns of
asthma management that could be classified as “reac-
tive” had lower medication adherence and greater emer-
gent healthcare utilization at 1-year follow-up.

In summary, the available literature suggests that
family processes and asthma management strategies play
an instrumental role in influencing asthma morbidity.
Little is known, however, about how family factors func-
tion in concert with child factors to predict morbidity.
We propose a conceptual model that begins with appro-
priate identification of early warning signs and symptoms
through the child’s own symptom assessment (Fig. 1).
We hypothesize that the association between the child’s
symptom assessment and outcome (i.e., morbidity) is
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mediated through the family response to asthma symp-
toms. In this model, the family response to symptoms is
defined as the quality and coherence of the specific
behaviors implemented by the family when the child
reports asthma symptoms.

We utilized a naturalistic evaluation of child symp-
tom perception and an empirically validated, interview-
based assessment of the family response to asthma
symptoms (McQuaid, Walders, Kopel, Fritz, & Klinnert,
2005) to empirically examine our model. We defined
asthma morbidity as the extent to which asthma impacts
children’s daily functioning, through both increased
symptoms and activity limitation.

Methods
Participants

Families were recruited for participation through flyers,
physician referrals, and summer camps for children with
asthma. Study eligibility requirements included children
aged between 7 and 17 years and physician-diagnosed
asthma for at least 6 months before study enrollment.
Children with other significant pulmonary conditions
(e.g., cystic fibrosis) or with significant cognitive delays
identified during screening (as defined by parental
report of the child being placed in a special education
classroom) that might preclude understanding of the
symptom perception protocol were not eligible. Partici-
pants included 122 children with asthma and a primary
caregiver for their asthma, most commonly the mother
(92%), but occasionally the father (6%) or grandmother
(2%). Children’s age ranged from 7 to 17 years (X = 11.6,
SD = 2.3). Forty-seven percent of child participants were

females. Most primary caregivers (75%) identified their
child’s racial/ethnic background as white, with the
remainder described as African-American/Black (11%),
White Hispanic (6%), or Biracial (7%).

Data were collected at three national sites. No site
differences were found in terms of child age, F(2,122) =
1.34, ns; parental occupational prestige, F(2,114) = 0.13,
ns; or distribution of gender (c2 = 3.83, ns), ethnicity
(c2 = 11.64, ns), or asthma severity (c2 = 8.90, ns).

Procedures
Written parental consent and child assent were obtained
in accordance with Institutional Review Board guidelines
for all the three sites. Study participation involved the
following three components: (a) completion of self-
report measures by the caregiver; (b) administration of a
standard semistructured interview to assess family
asthma management; and (c) participation in a 5- to 6-
week symptom perception assessment using a program-
mable, electronic spirometer (AMII, Jaeger). During an
initial laboratory visit, children and caregivers completed
self-report measures and participated in the Family
Asthma Management System Scale interview (FAMSS;
Klinnert et al., 1997; McQuaid et al., 2005). At the end of
the visit, children were oriented to the use of the AMII.
All measures and methods are described in detail. For the
remainder of the article, we will use “parent” to refer to
the primary asthma caregiver participating in the study.

Self-Report Measures

Demographic Information
Parents completed a general demographic questionnaire
that included information regarding child age, race/
ethnicity, medications prescribed for the child’s asthma,

Figure 1. Conceptual model.

Family Response to
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and parental occupation. Occupational prestige scores as
an indicator of a family’s socioeconomic status have been
widely used in studies that include diverse samples of
healthy children (Luster & McAdoo, 1996) and children
with chronic illnesses (Anderson, Anderson, Grimwood,
& Nolan, 2004). In this study, each parent’s occupational
prestige was classified according to the National Opinion
Research Council (NORC) coding system (Nakao &
Treas, 1992). This rating system assigns a “prestige”
score to each occupation, with higher scores indicating
more prestigious occupations. In this study, when both
parents worked, the highest rating for the family parental
occupation was used. Ratings of family’s primary occupa-
tions ranged from 24.30 (maid/houseman) to 86.05
(physician), with an average rating of 52.82.

Asthma Functional Morbidity
Parents completed the Asthma Functional Severity Scale
(AFSS), which assesses the degree of functional impair-
ment that asthma imposes on children’s daily function-
ing (Rosier et al., 1994). The AFSS examines four
components of children’s asthma morbidity, including
frequency of episodes, frequency of symptoms between
episodes, intensity of impairment during an episode, and
intensity of impairment during the intervals between epi-
sodes. The functional morbidity index score is calculated
by computing a mean across all completed items, with
higher scores indicating greater levels of impairment. In
this study, questions were asked with reference to the
past year. The AFSS was developed on a sample of more
than 10,000 children; the index score is significantly cor-
related with school absences, medical visits for asthma,
and medication use (Rosier et al., 1994).

Asthma Severity Ratings
Background information used to assess disease severity
was obtained from the parental report. This included
prescribed medications and dosing as well as informa-
tion describing the child’s functional impairment (e.g.,
how many days of school were missed due to asthma in
the past year?) that was obtained from a standard ques-
tionnaire. Upon review of this information, a pediatric
asthma specialist (R.B.K.) assigned each child an asthma
severity rating, from 1 (mild intermittent) to 4 (severe
persistent), using NIH (1997) criteria. By this method,
10% of children were categorized as having mild inter-
mittent asthma, 56% mild persistent, 28% moderate per-
sistent, and 6% severe persistent.

Symptom Perception Assessment
The symptom perception assessment involved a series of
repeated subjective peak expiratory flow rate (PEFR)

guess and objective (PEFR value) observations for each
child over the course of approximately 5–6 weeks of
data collection. The PEFR represents the maximum rate
of airflow during forced expiration and is a standard
measure of current asthma status (NIH, 1997). Children
were directed to make repeated subjective assessments
by guessing their peak flow value and inputting their
guess into the AMII, then blowing into the AMII directly
afterward to generate an objective assessment of lung
function. Children were oriented to the use of the AMII
at the baseline visit. They first observed a trained
research assistant execute a blow using maximal effort
and then were asked to demonstrate the use of the AMII
to the research assistant. Corrective feedback was pro-
vided if necessary. Children were also oriented to the
computer function keys, including how to input a peak
flow guess in response to the computer prompt (“Guess
your peak flow”). The program restricted children from
doing a PEFR until they had inputted their “guess,” and
all events were time stamped. Children were instructed
to use the AMII twice daily. Families received two to
three “reminder calls” to monitor device quality control
and to prompt consistent usage. AMII’s were collected at
the end of the 5- to 6-week time period at another study
visit.

Symptom Perception: Data Reduction
An Asthma Risk Grid (Feldman et al., 2005; Fritz,
Yeung et al., 1996; Klein et al., 2004) was used to quan-
tify each child’s symptom perception ability. By this
method, the multiple subjective (PEFR guesses) and
objective (actual PEFR values) are summarized to pro-
vide a pattern of perceptual ability. PEFR guess values
and actual values were first converted to “percent of per-
sonal best” by dividing by the highest PEFR value
obtained during the data collection period (the personal
best) and multiplying by 100. Risk Grids were then con-
structed for each participant (Fig. 2).

The horizontal axis of the Risk Grid represents the
objective peak flow measurement, and the vertical axis
represents the child’s guess of the peak flow value. The
accurate zone of the Risk Grid indicates a subjective
assessment that corresponds appropriately to objective
clinical status. It includes (a) a “wedge” in which the
estimate is ±10% of the actual value; (b) boxes 1 and 5
in which compromise below 50 and 80% of personal
best is recognized as such; and (c) box 9 in which ade-
quate function (above 80% of personal best) is recog-
nized. The danger zone includes points that fall in boxes
4, 7, and 8, where clinically significant compromised
function (below 80% of personal best) is not recognized
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by the patient. The symptom magnification zone
includes boxes 2, 3, and 6 and reflects oversensitivity to
minor symptoms or exaggeration of symptoms. All indi-
ces have been found to relate to asthma morbidity as
measured by the AFSS (Feldman et al., 2005).

FAMSS Interview
The FAMSS is a semistructured interview comprised of a
series of open-ended questions that are designed to
assess key areas of asthma management (Klinnert et al.,
1997; McQuaid et al., 2005). Family members are also
asked to provide ratings regarding certain specific con-
tent areas (e.g., “On a five-point scale from 1 = very
uncomfortable to 5 = very comfortable, how comfortable
do you feel asking your child’s doctor questions about
asthma?”). Parents and children participate together,
because with increasing age children are often able to
provide unique perspectives with regard to asthma man-
agement in contexts outside the home. In the present
study, families were asked to consider behavior over the
past year. All interviews were audiotaped for rating
purposes.

FAMSS interviews were rated using a standard manual
that provides rating instructions and a series of rating
guidelines for each scale. Each scale is given a nine-
point rating, from 1 (ineffective or harmful manage-
ment) to 9 (highly adaptive management). The rating

scale is constructed to help the rater account for devel-
opmental variations in appropriate child involvement in
asthma management by providing examples at certain
key anchor points. Ratings are conducted immediately
after the interview or after a review of the audiotape. For
the present study, all interviewers and raters were
trained in administration and scoring through consen-
sus meetings with the original authors of the interview.
Further detail regarding this process can be found in
another article (McQuaid et al., 2005). Although the
entire interview was administered and rated, for the
present study we focus specifically on one scale, Family
Response To Symptoms. During the interview, the fam-
ily is asked to provide a step-by-step description of what
they do when the child has symptoms, including how
and when they initiate treatment, how they decide
whether a treatment is working, and when they would
call a healthcare provider or seek urgent care. The family
response subscale of the FAMSS was related to a paren-
tal asthma knowledge, child self-efficacy to manage epi-
sodes, and an objective index of medication adherence
(McQuaid et al., 2005).

All interviews were rated by one of two primary
interviewers who were blinded to the results of the other
study assessments. Scores on the Family Response to
Symptoms subscale ranged from 1 to 9 (X = 6.2, SD = 1.6).
A subset of audiotapes (n = 38) were rated by both raters

Figure 2. Asthma Risk Grid. Accurate zone: boxes 1, 5, 9, and +/− 10% wedge; danger zone: boxes 4, 7, and 8; symptom magnification zone: 
boxes 2, 3, and 6. Reproduced from Klein et al. (2004) The Asthma Risk Grid: Clinical Interpretation of System Perception. Allergy and Asthma 
Proceedings, 25, 1–6. Oceanside Publications, Inc.
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in the context of biweekly consensus meetings. The intr-
aclass correlation between raters was .84.

Results
Preliminary Analyses

Data transformations were applied to variables unlikely
to conform to assumptions of normality and homogene-
ity of variance. Specifically, probit transformations,
which normalize distributions of proportional variables
(Cohen & Cohen, 1983), were applied to all zone scores
(accurate zone, symptom magnification zone, and dan-
ger zone), as they are proportions. Raw scores were
retained for sample description.

Symptom Perception
For a child’s data to be included in the analyses, a mini-
mum of 20 subjective/objective-paired recordings were
necessary across the 5- to 6-week symptom perception
assessment, because “20” was judged to be the minimum
number necessary to provide reliable estimates of sum-
mary index scores through extensive data examination.
Twelve participants were excluded from the data set by
this criterion. These participants were not different from
the remaining participants in terms of child age,
t(2,120) = 1.06, ns; socioeconomic status as represented
by NORC ratings, t(2,112) = –.003, ns; or asthma sever-
ity (c2 = 2.61, ns). A higher proportion of children
whose caretakers identified them as being of ethnic
minority status data were excluded by this criterion
(c2 = 9.56, p < .05), with 8 of 12 excluded cases being
from minority children.

For the subjects who remained, Risk Grids were
applied to the data as described. Risk Grids were based
on an average of 48 data point pairs (subjective guess and
objective lung function data), with a range across sub-
jects of 21–122 data points. Results indicated that across
all participants, most blows were in the accurate zone
(X = 76.2%, range = 3.3–100%) and fewer blows were in
the symptom magnification zone (X = 14.5%, range = 0–
96.7%) and danger zones (X = 9.3%, range = 0–78.1%). It
is important to note, however, that there was a consider-
able range of scores across participants and zones.

Mediational Analyses
A mediator is often described as the mechanism through
which one variable exerts its influence on another
(Baron & Kenny, 1986). We propose that the family
response to asthma symptoms mediates the relationship
between symptom perception and morbidity. In other
words, the child’s symptom perception influences the

family response to symptoms, which then influences
asthma outcomes. According to Baron & Kenny (1986),
three statistical conditions must be satisfied to provide
support for a mediational model. First, the predictor vari-
able (symptom perception) must be significantly associ-
ated with the mediator (family response to symptoms).
Second, the predictor variable (symptom perception)
must be associated with the outcome (asthma morbid-
ity). Last, the mediator variable (family response to
symptoms) must be associated with the outcome variable
(asthma morbidity). If the addition of the mediator to the
full model reduces the relationship between the predictor
and outcome (i.e., the mediator accounts for this associa-
tion), then mediation has been demonstrated.

The steps for testing for mediation were followed
for each of the specific symptom perception variables
(proportion of scores in the accurate zone, symptom
magnification zone, and danger zone). Asthma severity,
which was significantly associated with asthma morbid-
ity, F(3,104) = 9.00, p < .001, was entered as a covariate
in any regression predicting morbidity. Race/ethnicity,
child age, and occupational prestige were not signifi-
cantly associated with morbidity; hence, they were not
included in the model.

Figure 3a presents the results of mediational analy-
ses for dangerous symptom perception (DSP, represent-
ing the proportion of scores in the danger zone). DSP
was negatively associated with the family response to
symptoms [r = –.27, p < .05, pathway (a)]. Family
response to symptoms was negatively associated with
asthma morbidity [r = –.46, p < .01, pathway (b)]. DSP
was significantly associated with asthma morbidity [r = .18,
p < .05, pathway (c)]. This relationship, however, was
significantly reduced when the mediator, family
response to asthma symptoms, was entered into the
model (β = .05, ns). This effect was tested using the
product of coefficients method outlined in MacKinnon,
Lockwood, Hoffman, West, & Sheets (2002) and was
found to be statistically significant (P = ZαZβ = 14.71,
p < .05). The combined model accounted for 35% of the
variance in asthma morbidity.

Figure 3b presents a similar set of analyses to test
for mediation for symptom magnification (SM, indicat-
ing the proportion of scores in the symptom magnifica-
tion zone). The SM index was not found to be associated
with the family response to asthma symptoms; hence,
criteria for mediation were not met. The entire model,
however, accounted for 38% of the variance in asthma
morbidity, suggesting each of these variables (i.e., SM
and family response to symptoms) exerts some indepen-
dent effects on asthma morbidity.
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Figure 3c depicts the results of regression analyses
to test whether the relationship between accurate symp-
tom perception (ASP, representing the proportion of
scores in the accurate zone) and asthma morbidity is
mediated by the family response to symptoms. ASP was
positively associated with the family response to symp-
toms [r = .27, p < .05, pathway (a)]. As in the previous

models, family response to symptoms was negatively
associated with asthma morbidity [r = –.46, p < .01,
pathway (b)]. ASP was significantly associated with
asthma morbidity [r = –.36, p < .01, pathway (c)]. This
relationship, however, was reduced when the mediator,
family response to asthma symptoms, was entered into the
model (β = .19, p < .05). Of note, although the mediator

Figure 3. Mediational models. (a) Dangerous symptom perception. (b) Symptom magnification. (c) Accurate symptom perception.
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reduced the size of the direct effect, it did not reduce
this effect to a nonsignificant value, indicating partial
mediation. The mediation effect was also statistically
significant by the product of coefficients method (P =
ZαZβ = 14.49, p < .01). The full model accounted for
39% of the variance in asthma morbidity.

Discussion

Much of behavioral research in pediatric asthma assesses
discrete individual (e.g., maternal depression) or family
level (e.g., conflict and parental criticism) variables in
attempting to understand how psychological factors
relate to asthma outcomes. Although a few conceptual
models exist that attempt to explain how individual and
family variables relate to asthma outcomes (e.g., Creer,
2000; Koinis Mitchell, Murdock, & McQuaid, 2004),
relatively little empirical work has sought to assess the
pathways through which individual and family level
asthma management variables explain asthma morbid-
ity. The present study attempted to address this gap in
the literature by examining whether the link between
children’s perception of asthma symptoms and asthma
morbidity was mediated by the family response to
asthma symptoms.

We employed a method of assessing children’s
symptom perception accuracy that enabled us to pair
children’s subjective assessments of their asthma status
with objective lung function data over 5–6 weeks. This
method of data was more naturalistic than previous
methods (e.g., Fritz et al., 1996), because it allowed for
symptom perception assessment in the context of the
children’s home settings. The use of a validated semis-
tructured interview to capture information regarding
how the family typically responds to asthma symptoms
and the steps that they implement for ongoing manage-
ment improves upon typical methods of assessing
asthma management, such as parental proxy report.
Finally, a mediational approach allowed us to move
beyond confirming the relationship between symptom
perception and asthma morbidity by evaluating a poten-
tial pathway responsible for this association.

Our findings indicated that a tendency to underes-
timate asthma symptoms was associated with concur-
rent asthma morbidity, although only modestly. The
child’s ability to accurately identify pulmonary func-
tion compromise, or lack of symptoms, was related to
decreased morbidity. A pattern of oversensitivity to
symptoms, or tendency to perceive greater compro-
mise than actually existed, was also related to asthma
morbidity.

Our results provide some support for models in
which the link between child symptom perception and
morbidity is mediated through the family’s general
response to symptoms. Specifically, the link between
dangerous symptom perception and morbidity was
mediated through the family response to asthma symp-
toms. This suggests that when children demonstrate a
pattern of underestimating the severity of their asthma
status, it is generally linked to an inadequate family plan
for managing asthma symptoms. Poor family response to
asthma symptoms was associated with asthma morbidity
and, in effect, “explained” the association between
symptom perception and outcome. A pattern of ineffec-
tive and inappropriate response to asthma symptoms on
the part of a family may result in a child’s dulled ability
to accurately perceive his or her symptom status and
may develop into a tendency to neglect emerging exacer-
bations on the part of the child. Alternatively, a child’s
consistent failure to perceive symptoms may result in
ineffective family response patterns and increased
asthma morbidity.

Similarly, accurate symptom perception was associ-
ated with a more functional response to asthma symp-
toms on the family level, indicating that children who
were more accurate at detecting asthma symptoms (or
lack thereof) have a more functional family response to
symptoms that will enable them to get appropriate treat-
ment. Interestingly, the degree to which a child overesti-
mated symptoms (i.e., guessed their compromise was
greater than it was) was not linked to the quality of fam-
ily response to symptoms but was related to morbidity.
This finding suggests that there may be some children
who are more sensitized to their asthma symptoms, and
their parents, in turn, report greater functional limita-
tion. This association, however, is not explained by the
family response to symptoms. It is possible that some
children and families are more hyperperceptive of minor
changes in the child’s asthma status and also report a
greater level of symptoms, but this is not necessarily
related to any discernible pattern in the family response
to symptoms. For example, some families may respond
with inappropriate alarm, and others may respond
appropriately and only utilize health care when symp-
toms are significant by some objective standard, such as
a PEFR measurement. This could result in the lack of
relationship between overestimation of symptoms and
family response, as found in our data.

There are several limitations to this study that
deserve mention. Our assessment of asthma severity was
not verified by chart review of medications or healthcare
utilization. Our morbidity index was not prospective



Asthma Perception and Response 175

and was based on parental report. Recent research, how-
ever, indicates that parental report of asthma symptoms
may depict asthma status as well as spirometry (Sharek
et al., 2002). Our FAMSS interview and assessment of
asthma morbidity were conducted with reference to the
prior year, and our symptom perception assessment was
conducted during the study period; hence, the time peri-
ods of the first two assessments did not correspond to
those of the symptom perception assessment. Given the
dynamic nature of asthma, it is possible that our symp-
tom perception protocol failed to capture a representa-
tive sampling of asthma symptoms, which may have
attenuated the associations amongst variables.

Further, our assessment of symptom perception is
dependent on some familiarity with peak flow use. Our
experience is that in general, children are able to learn
this skill quickly with the coaching and feedback imple-
mented in our orientation. PEFR measurements are
effort dependent, however, and poor effort is difficult to
detect in our protocol, given that the children conducted
their peak flow blows in the home setting. Children
were not perfectly adherent to the protocol, and fewer
data points may have compromised the reliability of our
symptom perception assessment. Children whose data
were excluded due to poor protocol compliance (too few
PEFR blows) may have been systematically different in
certain ways (e.g., a poor family response to symptoms).
A longer period of data collection (e.g., 2–3 months)
could have provided more opportunity for PEFR com-
promise and may also have provided more reliable esti-
mates of symptom perception. Additionally, the Asthma
Risk Grid has not been validated extensively across
demographic groups. Despite these limitations, we did
find consistent, although modest, associations between
symptom perception and asthma morbidity.

All of our analyses, based on regression modeling,
document associations amongst variables and do not
necessarily represent causal connections. Bidirectional
associations likely exist between many variables, such as
symptom perception variables and the family response
to symptoms. Longitudinal designs, planned for future
work, will more accurately assess the extent to which
childhood symptom perception is linked to family
response to asthma symptoms and subsequent asthma
outcomes. Given that our sample was only 25% minor-
ity, and largely children with mild persistent disease,
findings may not generalize to children with more
diverse backgrounds and/or more severe asthma.

As our data indicated, symptom perception is vari-
able across children. Family responses may well differ

depending upon how children perceive and express
their symptoms. Future research should examine
whether family response patterns to children’s symp-
tom perception remain stable or vary across time
according to fluctuations in symptom severity. Addi-
tionally, future research should assess the extent to
which developmental transitions (e.g., the transition to
high school or college) could be critical junctures for
the disruption of individual and family-based asthma
management strategies.

Our study raises several interesting questions. For
example, what types of cultural beliefs or socioeconomic
variables are related to individual symptom perception
and family asthma management strategies, and are these
potential treatment targets? Studies with larger samples
incorporating specific cultural groups are needed to
address these questions. Factors within the larger
healthcare system, such as insurance coverage and
access to health care, are also likely to affect a family’s
decision-making regarding asthma management strate-
gies and related outcomes. Specifically, there is evidence
that insurance coverage is a predictor of access to care
for asthma treatment (Stoddard, St. Peter, &
Newacheck, 1994). Studies testing models that incorpo-
rate larger contextual factors are necessary for a fuller
model of asthma management.

The results of this study emphasize the clinical
importance of obtaining a rich behavioral assessment of
family-based asthma management practices and inter-
vening at both the child and family levels to reduce mor-
bidity. Our findings suggest that intervention should
expand beyond imparting increased asthma knowledge
and instead provide children and families with concrete
and explicit tools for enhancing symptom perception
skills and improving family-based strategies for respond-
ing to exacerbations. A clear, specific focus on how the
family manages asthma symptoms when they occur
could lead to more accurate and effective symptom
appraisal, more timely treatment, and reductions in
asthma morbidity.
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