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Abstract

Objective: The purpose of this study is to evaluate the mediating role of perceptions of
primary care (PC) on the association between depression and PC clinic attendance among
caregivers of children with asthma. In adults, depression is associated with lower PC clinic
attendance and ~25% of mothers presenting to a pediatric PC clinic will screen positive for
depression. Adults’ perceptions about their medical care mediate the depression-clinic
attendance relation, but this has not been tested in children or in an asthma population.
Methods: This is a secondary prospective data analysis of 141 caregivers of Head Start children
diagnosed with asthma, offered an intervention to reduce barriers to PC. Caregivers rated
their depressive symptoms and perceptions of PC (access, provider contextual knowledge,
and continuity of care) at baseline. PC clinic attendance was tracked prospectively for 6-months.
Results: At baseline, 26% of caregivers screened positive for depression. Within 6-months,
66% of children attended a PC appointment. A positive depression screen was not associated
with PC attendance (p = 0.07) or continuity of care (p =0.98) but was inversely associated with
perceptions of both access (p=0.03) and provider contextual knowledge (p=0.02). Though
the total indirect effect was not significant, the specific indirect effect of depression on PC
attendance through access was significant (95% Cl: 0.01, 0.68). Conclusions: Providing
tangible resources to reduce barriers to PC without addressing perceptions of access may
not sufficiently improve PC clinic attendance in pediatric asthma. Screening caregivers for
depression may identify families requiring targeted interventions to improve their perceptions
of access.
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Introduction which may contribute to their higher risk of morbidity and
mortality.

Limited access to care may be one contributor to racial
and socioeconomic disparities in PC service utilization.
Comprised of adequate insurance coverage, a usual source
of care, timeliness of the healthcare system, and availability
of healthcare providers, access to care is a key component to
achieving optimal health outcomes [6]. Socioeconomic fac-
tors are often associated with lower access to care. For
example, PC clinic attendance is low among adult public
assistance recipients, with African-Americans in particular
reporting greater difficulty accessing PC services than
Caucasians [7-10]. Andersen’s Behavioral Model of Health
Services Use postulates that access to care is comprised of
four components: potential access (insurance), realized access
(utilization), equitable access (personal characteristics and
need), and inequitable access (systems, beliefs, resources)
[11]. Each of these components has different degrees of
modifiability; those which have more potential to change

Asthma prevalence is higher among African-American chil-
dren in comparison to other racial/ethnic groups [1,2]. Even
more concerning, asthma-related emergency department (ED)
visits, hospitalizations, and deaths are three to four times
more likely in African-American than Caucasian children [3].
To reduce asthma-related impairment and risk, NHLBI
guidelines suggest routine medical monitoring at 1-6 month
intervals depending on the level of asthma control and
within 1-4 weeks following an exacerbation [4]. However,
after a visit to an urban ED, only 16% of young children with
asthma follow-up with their primary care provider (PCP)
within 7 days and 30% within 30 days [5]. Similarly, African-
American children with asthma utilize primary care (PC)
services are at a 20% lower rate than Caucasian children [3],
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(e.g. realized access, equitable access) may be important
targets for intervention. Thus, objective indices of access
(e.g. insurance, having a regular source of care) must also be
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distinguished from perceptions of access (i.e. report of timely
and convenient access to medical care) [12] and utilization
(i.e. accessing medical care when needed) [13]. It is possible
that PC services may be objectively accessible yet not
perceived as such and subsequently under-utilized. In turn,
among caregivers of elementary school-aged children, more
positive perceptions of the accessibility of their child’s PCP
were associated with less underutilization [13].

Closely linked to access to care, continuity of care is
defined as the extent to which there is a longitudinal
relationship between a patient and a provider. This longitu-
dinal relationship is necessary for the development of an
ongoing relationship where the provider can develop know-
ledge about the patient. The majority of young children in
the United States have a regular source of care which has been
associated with greater use of PC services [14]. However,
after controlling for health care factors and sociodemographic
factors, children who are publicly insured are 70% less likely
to have an identified PCP than privately insured children [15].
Among children with asthma, lower continuity of care is
associated with a significant increase in ED visits and
hospitalizations [16], especially among Medicaid recipients
[17]. However, the extent to which continuity of care impacts
PC clinic attendance in children with asthma is not clear.

Interpersonal factors may also play an important role in PC
utilization. With longevity, providers accumulate contextual
knowledge defined as knowledge regarding the overall health
of the patient, their family values, and personal beliefs [12].
Patient perceptions of provider contextual knowledge are a
reflection of one’s personal experiences of care, not an
objective indicator of the provider’s knowledge. Caregivers
who perceived their child’s PCP as having greater contextual
knowledge are less likely to forgo medical care for their child
when needed [13] but this has not been examined in pediatric
asthma.

Identifying factors that shape caregiver perceptions about
PC will allow for earlier identification of the families of
children with asthma most at risk for clinic appointment non-
attendance. One possible factor is caregiver depression, as
nearly one-quarter of all mothers presenting to an urban,
pediatric PC clinic screen positive for depression [18,19].
Children of depressed caregivers present to the ED more
frequently, including children with asthma [20,21]. The
impact of caregiver depression on the frequency of PC
utilization is less clear with some studies reporting no
differences and others reporting under- or over-utilization
[22-24]. Among adults, depression has been shown to impact
clinic attendance through poor patient—provider communica-
tion and negative perceptions of the availability of services
[25,26]. However, we do not know if these patterns are
generalizable to caregivers of children with asthma.

The purpose of this study is to evaluate caregiver percep-
tions of continuity of care, access, and provider contextual
knowledge as potential mechanisms linking depression with
PC clinic attendance in urban African-American preschoolers
with asthma receiving public assistance. We hypothesized that
caregivers who screened positive for depression would be less
likely to attend a PC clinic appointment. We anticipated that
caregivers with a positive depression screen would report
perceptions of less continuity of care, decreased access, and
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reduced provider contextual knowledge which in turn would
predict lower rates of PC clinic attendance.

Methods
Participants

The data for this study came from 160 families randomized
to the PC intervention arm of a clinical trial (described
below) which aimed to reduce barriers to accessing healthcare
and provide additional support to caregivers in an effort to
improve PC clinic attendance among preschool children
with asthma enrolled in an urban Head Start system [27].
Children aged 2 to 6 years were screened using a caregiver
questionnaire distributed through 66 Head Start sites in
Baltimore. Eligibility criteria for the larger study included
caregiver-reported asthma diagnosis or reactive airways
disease and at least one of the following: (1) use of short-
acting B-agonist in the past 4 weeks, (2) asthma symptoms in
the past 4 weeks, or (3) treatment in the ED for asthma in the
past 6 months. Participants deemed eligible were contacted by
phone to confirm eligibility and further describe the study.
Families interested in participating were mailed a consent
form and asked to return a signed copy to the research team.
In total, 429 children were deemed eligible, 336 (78%) were
consented, and 322 (96%) were randomized to one of the four
conditions, of which 160 (50%) were placed in the PC
intervention arm [27]. For the purposes of this study, the
sample was restricted to African-American caregivers receiv-
ing public assistance which represents a population with the
highest pediatric asthma morbidity [28]. This excluded four
non-African-Americans and 14 children with private health
insurance. One additional participant was excluded from
analyses due to missing data, resulting in a final sample of
141 participants.

Procedures

Caregivers were administered a baseline survey via phone
assessing demographics, psychosocial functioning, and child
asthma symptoms. All participants in the PC intervention (all
participants in this analysis) were offered two home sessions
with an asthma educator (AE) which included: (1) asthma
education regarding symptoms reporting and the importance
of regular asthma care, (2) goal-setting around PCP commu-
nication and asthma management, and (3) help scheduling the
next PC visit. The AE offered to attend a PC visit with the
family and provide feedback on strategies to improve
communication with the PCP. In addition, cab vouchers
were offered to reduce transportation barriers. If a PC clinic
visit was not scheduled at the end of the home session, the AE
was in regular phone contact to encourage and facilitate the
scheduling of a clinic visit. The Johns Hopkins Medical
Institution and University of Maryland School of Medicine
Institutional Review Boards approved the study and written
informed consent was provided by all participants.

Measures
Primary care attendance

PC clinic attendance was measured objectively by either the
AE attending a medical visit or clinic confirmation of visit
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attendance within 6 months of the baseline. For the purposes
of the current study, PC attendance was dichotomized
(i.e. zero versus one or more Visits).

Perceptions of primary care

The Parent’s Perceptions of Primary Care measure (P3C) [29]
is a self-report measure assessing caregiver’s experiences
with their child’s PC. The Longitudinal Continuity (2-items)
subscale asks caregivers to report on the length of time they
have been bringing their child to a certain clinic or provider
(i.e. continuity of care) with the following response choices:
0= Frequently visits other doctors or nurses, 20 < 6 months,
40 =6 months to 1 year, 60 =1 to 2 years, 80 =3 to 5 year,
and 100> 5 years). The Access (4-items) subscale assesses
the caregiver’s perceptions of timely and convenient access
to PC services [e.g. *‘If your child is sick, can you see
(doctor’s name) or someone else in the office within one
day?’’]. The Contextual Knowledge (4-items) subscale
assesses caregiver perceptions of the provider’s knowledge
regarding his or her values and preferences about medical
issues, child’s health needs, and medical history [e.g.
“‘Do you feel (doctor’s name) knows your values and beliefs
about health?’’]. The Access and Contextual Knowledge
subscales were rated on a 5-point Likert scale (i.e. 0 = Never,
25 = Sometimes, 50=Often, 75=Almost Always, and
100 = Always). All three subscales are scored on a 0 to 100
range and averaged by the number of items [29]. For the
purposes of the larger RCT, the three most relevant
subscales of the P3C were administered and thus a total
P3C score was unable to be computed. Though the subscales
are related, previous research has determined that there is
no significant collinearity [13]. Alphas ranged from 0.71 to
0.94 indicating acceptable to excellent internal consistency.
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Caregiver depression

The Center for Epidemiologic Studies Depression Scale
(CES-D) [30] is a 20-item self-report depression screening
measure. The cut-off score of >16 is suggestive of clinically
significant levels of depression and was used in the analyses.
The alpha coefficient for the current sample was (.84
indicating good reliability.

Symptom-free days and nights

Caregivers reported on the number of days and nights their
child has experienced asthma symptoms (i.e. cough, wheeze,
and shortness of breath) over the previous month. This
reflected a proxy measure for disease severity. The number of
symptom days and nights were each subtracted from 30 and
then summed for a total score (i.e. 30 minus symptom days
plus 30 minus symptom nights). Scores could therefore range
from O to 60 with higher scores suggesting more days and
nights without asthma symptoms.

Data analysis plan

Paired samples t-tests compared perceptions of access,
provider contextual knowledge, and continuity of care
among people with depressive symptoms above versus
below the clinical cut-off. The three perceptions of PC
subscales were then simultaneously examined using a mul-
tiple mediation model [31]. Given that maternal depression is
associated with an increase in reported asthma symptoms [32]
and children with higher disease severity attend clinic more
frequently, [33] asthma symptom-free days and nights were
controlled for in mediation analyses. Multiple mediation
(Figure 1) allows one to determine the extent to which a set of
mediators (i.e. access, provider contextual knowledge, and

Access

Provider Contextual
Knowledge

Continuity of Care

Depressive Status

N —

.66

Primary Care Clinic Attendance

Perceptions of Access: 95% CI (0.01, 0.68)*
Provider Contextual Knowledge: 95% CI (-0.36, 0.68)

3. Continuity of Care: 95% CI (-0.11, 0.15)
Total Mediation Effect 95% CI (-0.11, 0.68)

Note. Numbers represent path coefficients of the direct effects. Disease Severity (i.e. symptom-
free days and nights) was controlled for as a covariate in this model. *p <.05. **p <.01.

Figure 1. Path coefficients for the mediating effects of caregiver depression on clinic attendance through perceptions of access, provider contextual

knowledge, and continuity of care after controlling for asthma symptoms.
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continuity of care) operating in parallel and each individual
mediator indirectly explains the relation between the inde-
pendent (i.e. depression) and dependent variable (i.e. clinic
attendance). While controlling for disease severity, we
examined: (a) the direct effects of caregiver depressive
symptoms on clinic attendance and each mediator, (b) the
direct effect of each mediator on clinic attendance, partialling
out the effect of caregiver depressive symptoms, (c) the total
indirect effect of caregiver depressive symptoms on clinic
attendance through all mediators together, and (d) the extent
to which each mediator indirectly explained the relation
between caregiver depressive symptoms and clinic attend-
ance, accounting for the other variables in the model. The
SPSS macro, PROCESS [31] was used to test the size and
significance of the indirect effects using 10 000 bootstrapped
samples, a non-parametric resampling procedure with a 95%
confidence interval (CI). Indirect effects are deemed signifi-
cant when ClIs for the unstandardized path coefficients do not
contain zero [34-36].

Results
Descriptive statistics

Of the 141 participants, the majority of caregivers were
mothers (86%) and two-thirds of families reported an annual
family income below $20 000 (Table 1). Within the 6-month
period following baseline, 66% (N=93) attended a PC
clinic appointment, and 85% of these visits (N=79) were
accompanied by an AE. The majority of caregivers
completed AE home sessions with 89% (N =125) having
one visit and 65% (N=92) having two visits. Twenty-six
percent of caregivers (N=37) screened positive for depres-
sion. Caregivers reported that asthma symptoms were absent
on most days and nights during the previous 30 days
(M =46.86, SD=11.35).

Depressed caregivers were 2.27 times (95% CI: 0.94, 5.45)
less likely to attend a pediatric PC clinic appointment

Table 1. Participant demographics.
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and this trended towards significance (p =0.07). Compared
to caregivers who screened negative for depression, those
who screened positive perceived significantly lower
access, #(139)=2.51, p=0.03, and provider contextual
knowledge, #(139)=2.92, p=0.02, but not continuity of
care, 1(139) =0.03, p =0.98 (Table 1).

Multiple mediation analysis
Direct effects

After controlling for asthma symptom-free days and nights
(Figure 1), the direct effect path of caregiver depressive
symptoms on clinic attendance was not significant (p =0.16).
Though there was a significant direct effect path of caregiver
depressive symptoms on the mediators, access (p =0.01) and
provider contextual knowledge (p<0.01), the direct effect
path for continuity of care was not significant (p =0.98).
Further, the direct effect paths of each mediator on
clinic attendance, partialling out the influence of caregiver
depressive symptoms and controlling for asthma symptoms,
were not significant (access, p =0.06; provider contextual
knowledge, p =0.99; continuity of care, p =0.35).

Total indirect effect

The total indirect effect, comprised of all mediators operating
in parallel [depression — sum of the mediators (access + pro-
vider contextual knowledge + continuity of care) — attend-
ance], was not significant (95% CI: —0.11, 0.68).

Specific indirect effects

We then examined the specific indirect effects of each
mediator (i.e. depression — access, depression — provider
contextual knowledge, and depression — continuity of care)
exploring their unique indirect effects on clinic attendance
while controlling for asthma symptoms and the other
variables in the model [37]. A significant mediation effect

Total sample

Positive depression screen Negative depression screen

Demographic variables (N=141) (N=37) (N=104) p Value
Caregiver age (year), M+ SD 30.80+£9.35 31.70 £10.72 29.21+10.35 0.22
Child age (year), M+ SD 3.94+0.69 3.92+0.72 3.94+0.68 0.90
Child gender — female, n (%) 59 (41.8) 16 (43.2%) 43 (41.3%) 0.84
Relation to child, n (%) 0.11

Mother 121 (85.8) 31 (83.8%) 90 (86.5%)

Father 6 (4.3) 0 6 (5.8%)

Other 14 (9.9) 6 (16.2) 8 (7.7)
Household income, n (%) 0.48

<$10000 60 (42.6) 19 (51.4%) 41 (39.4%)

$10000-$29 999 62 (67.4) 15 (40.5%) 47 (45.2%)

>30000 17 (12.0) 2 (5.4%) 15 (14.4%)

Missing 2 (1.4) 1 (2.7%) 1 (1.0%)
Caregiver education, n (%) 0.11

<High school graduate 30 (21.3) 12 (32.4%) 18 (17.3%)

High school graduate/GED 64 (45.4) 15 (40.5%) 49 (47.1%)

>High school graduate 47 (33.4) 10 (27.0%) 37 (35.5%)
Symptom-free days & nights (previous 30d), M + SD 46.86 +11.35 46.32+12.21 47.05+11.09 0.74
Attended Primary Care Visit, M+ SD 93 (66.0%) 29 (78.4%) 64 (61.5%) 0.06
P3C Longitudinal Continuity, M + SD 70.08 + 16.32 70.00 + 15.63 70.10 + 16.63 0.98
P3C Access, M+ SD 78.06 +£23.34 69.93 +£26.18 80.95 +21.66 0.03
P3C Contextual Knowledge, M + SD 83.11+25.29 72.97 +£30.44 86.72 +£22.25 0.02

A score >16 indicates a positive depression screen on the CES-D.
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for perceptions of access (depression — access — attendance)
was found (95% CI: 0.01, 0.68) such that caregivers who
screened positive for depression were more likely to perceive
less timely and convenient access to PC services, which in
turn was associated with decreased clinic attendance.
However, neither continuity of care (95% CI: —0.11, 0.15)
nor provider contextual knowledge (95% CI: —0.36, 0.68)
mediated the relation between depressive symptoms and
clinic attendance.

Discussion

This study examined the relations between caregiver depres-
sive symptoms, perceptions of PC, and PC clinic attendance
of African-American children who attend Head Start.
While depression was not directly associated with clinic
attendance, perceptions about limited access to PC were an
indirect pathway between depression and attendance even
after accounting for disease severity. Caregivers who
screened positive for depression were more likely to hold
negative perceptions of the timeliness and convenience of PC
services, which was associated with clinic non-attendance.
Contrary to our hypothesis, neither perceptions of continuity
of care nor perceptions of provider contextual knowledge
regarding the child and family’s values and preferences
accounted for the association between caregiver depressive
symptoms and clinic attendance.

The influence of caregiver perceptions of access on
clinic attendance is consistent with Andersen’s Behavioral
Model of Health Services Use, which distinguishes
between the presence of resources to support access to care
(e.g. health insurance) and use of those resources [11].
Despite offering barrier-reduction resources such as appoint-
ment reminders, assistance with scheduling, transportation
vouchers, and patient-PCP communication training, nearly
one-third of caregivers did not attend a pediatric PC clinic
visit. Thus, to promote PC attendance and ultimately reduce
children’s asthma-related health risks, it is critical to under-
stand what remaining barriers kept some caregivers from
attending a clinic visit despite the resources provided.

Over one-quarter of participating caregivers in our
study screened positive for depression. This is double of
what would be expected in the general population (i.e. 10%),
[38] yet approaches depression rates of up to 34% of inner-
city parents [39] and 47% of those with a child diagnosed
with asthma [40]. Consistent with some prior research, [19]
but not others [20,21], we did not find a direct association
between depression and PC attendance. However, we further
examined whether there was an indirect relationship through
perceptions of PC. Consistent with prior research in older
adults with a chronic illness [26], depression was associated
with perceptions of timely and convenient access to health
care, which subsequently impacted PC use. The magnitude of
the association in our sample was small. However, all families
in this sample were offered services designed to reduce
barriers to PC which may have mitigated the effect and in a
general population, the association may be stronger. Although
caregivers who screened positive for depression perceived
their child’s provider as less knowledgeable about both their
own values and preferences and about their child’s health
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needs and medical history, perceptions of provider contextual
knowledge were not associated with clinic attendance.
Provider contextual knowledge, which also did not predict
clinic attendance in our sample, is largely confounded by
continuity of care. Because contextual knowledge, as defined
in the current study reflects PCP knowledge about the child
and family, developing this familiarity may increase as a
function of continuity. The length of time a preschooler has
seen a particular provider or clinic is naturally limited due to
their age. It is possible that as the opportunity for continuity
of care increases with age, variation in perceived provider
contextual knowledge may play a larger role.

These results suggest several opportunities to improve
clinic attendance for children with asthma. Routine
screening of caregiver depressive symptoms [41] may help
identify families in need of additional supportive services
to ensure that their child with asthma, regardless of
symptom severity, receives necessary medical care. From an
individual perspective, depressed caregivers may require
more intensive follow-up and outreach to alter their percep-
tions of limited access and to best meet their access needs.
Objective and perceived access barriers may need to be more
specifically addressed in asthma education programs.
Especially among low-income families, more flexible ser-
vices (e.g. walk-in appointments, extended hours, weekend
availability, and transportation assistance) should be offered
in addition to anticipating and addressing barriers to
scheduling and transportation.

There are limitations which may have impacted the
findings of the current study. Services to reduce tangible
access barriers were offered to all families, which may
have limited our ability to detect any naturally occurring
associations among depression, perceptions of PC, and clinic
attendance. Even with additional services, however, we were
able to identify these associations, suggesting that perceptions
of PC are particularly challenging to address. In addition, the
study spanned 6-months of prospective data, which may not
have captured those children who scheduled and/or attended
PC visits in the second half of the year following baseline. It
is also possible that some families utilized the ED as their
primary source of care; however, this was not directly
assessed in the current study. Furthermore, it is unknown if
families were following the PCPs recommended follow-up
schedule which may differ from guideline recommendations
[4]. If so, interventions to improve clinic attendance among
children with asthma should also target PCPs to recommend
more frequent appointments. Age at asthma diagnosis was
not collected in this study, yet may relate to outcomes;
families with longer duration of asthma may have had more
experiences with accessing health care and thus different
perceptions about access to care. It is also possible that other
unmeasured factors, such as caregiver responsiveness to
child healthcare needs [42] and caregiver relationship stres-
sors, may also have impacted clinic attendance [43]. Thus,
future studies examining clinic attendance should assess
other relevant psychosocial factors as they have been
supported as influential to clinic attendance in the current
and in previous research. Measurement limitations include
self-report bias through which participants may have
responded in a socially desirable manner. Shared variance
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among the all self-report variables may also be a limitation
as the constructs can influence one another; however, the
outcome variable, clinic attendance, was an objective meas-
ure. Furthermore, though the racial and socioeconomic
composition of the study participants is the strength of this
study, it may also limit its generalizability to other groups.
Whereas restricting the sample to children on public assist-
ance decreased the financial barrier that some families may
face because of copays, it is possible that privately insured
families may experience this as an additional barrier to
clinic attendance. Thus, it will be important for future
research to evaluate how the relationships identified in this
sample generalize to other samples with different socio-
economic resources.

Conclusions/key findings

Findings of the current study support the need to compre-
hensively assess and address caregiver perceptions of
access to pediatric PC to improve clinic attendance rates in
pediatric asthma. Given the links between depression, nega-
tive perceptions of access, and lower PC clinic attendance,
after controlling for asthma symptoms, it may be important
for interventions that aim to promote access to PC target
caregivers with elevated depressive symptoms. Providing
tangible support to improve access in isolation without
concurrently assessing and addressing caregiver perceptions
of the accessibility of those resources will not sufficiently
improve PC clinic attendance in pediatric asthma.
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