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Abstract

Background.—Lack of discussion regarding actual asthma medication use by physicians with 

caregivers of children with asthma may result in low caregiver and physician concordance about 

prescribed asthma medications.

Objective.—The primary objective was to examine the concordance between primary care 

providers (PCP) and caregivers regarding child asthma medication use.

Methods.—Current asthma medications in the home with verification from each child’s PCP 

were obtained for 231 underserved children with persistent asthma. Kappas and chi-square 

statistics were calculated to measure the strength of the concordance. Caregiver and PCP dyads 

were categorized as concordant or discordant based on asthma medication use.

Results.—For all asthma prescriptions N = 479, two thirds of caregiver-PCP dyads (67.8) were 

categorized as concordant with at least one asthma medication. Concordance for asthma 

medications varied by type of medication ranging from 84% agreement for albuterol and 77% 

agreement for Flovent. In the final regression model predicting caregiver and PCP concordance, 

the number of PCP visits within the past 6 months and caregiver report of no limitation of child’s 

activity due to asthma were significantly higher in caregivers who were considered concordant 

with their child’s PCP while controlling for child age and frequency of symptom nights and 

number of ED visits in prior 6 months. In a model predicting the number of PCP visits, the 

number of ED visits was the only significant variable associated with the number of PCP visits 

while controlling for caregiver and PCP concordance.

Conclusion.—Caregiver and PCP concordance was significantly associated with increased 

number of PCP visits suggesting that increased exposure to a health care provider may increase 

agreement between a child’s PCP and caregiver regarding prescribed asthma medications. 

However, there may be other important factors including increased emergency department visits 

that may also be associated with subsequent pediatric primary care visits for asthma.

*Corresponding author: Arlene M. Butz, RN, ScD, Professor, General Pediatrics, Johns Hopkins University School of Medicine, 200 
N. Wolfe Street, Room 2051, Baltimore, MD 21287; abutz@jhmi.edu. 

HHS Public Access
Author manuscript
J Asthma. Author manuscript; available in PMC 2019 March 11.

Published in final edited form as:
J Asthma. 2009 April ; 46(3): 308–313. doi:10.1080/02770900902718845.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Keywords

asthma; concordance; children; inner-city

Introduction

Asthma is a complex respiratory disease characterized by underlying airway inflammation 

(1). National and international asthma guidelines recommend daily inhaled corticosteroids 

(ICS) as the cornerstone of treatment for patients with persistent asthma (1–5). However, 

several studies demonstrate an underutilization of inhaled corticosteroids (ICS) in 

underserved inner-city children with asthma (6–9) resulting in substandard, non–guideline-

based care. Underutilization of ICS may result in over dependence on short-acting beta 

agonist (SABA) or rescue medications (10); one indicator of poorly controlled asthma. 

Furthermore, patient and caregiver safety concerns of daily ICS use by their child during 

asymptomatic periods may result in intermittent rather than daily use of ICS (11) or 

discontinuing ICS medications when their child is asymptomatic (12).

Effective preventive asthma care requires the parent or caregiver to accurately relay the 

child’s symptom frequency and pattern of rescue and controller medication use to the child’s 

primary care provider (PCP) to effectively monitor asthma control in the child during clinic 

visits (13–15). This type of caregiver and PCP communication occurs when caregivers and 

providers are in a partnership or “concordant” with the child’s treatment regimen (16). Both 

PCP and caregiver factors contribute to concordance with a child’s treatment regimen. It is 

estimated that very few PCPs routinely verify patient understanding or their beliefs about the 

health information provided to the patient or caregiver (17). Caregiver factors associated 

with discordance include lack of belief in the appropriateness of daily medication use 

without symptoms and concerns about side effects. Caregiver beliefs about asthma 

management were the most significant factor associated with caregiver-PCP discordance 

about asthma controller medications in a study of inner- city school-age children with 

asthma (18). Additional caregiver factors include passivity during interactions with their 

child’s PCP (16), or declining to discuss their specific reasons for non-adherence to a 

prescribed regimen due to lack of understanding or their beliefs in the ineffectiveness of 

anti-inflammatory medications. Ultimately, the lack of discussion between the care-giver 

and the child’s PCP regarding asthma medication use, albeit complex, may result in 

caregiver and PCP discordance regarding prescribed asthma medications (11, 19) resulting 

in non-adherence to prescribed medications.

The primary objective of this study was to examine the caregiver and PCP concordance 

regarding prescribed asthma medications in an inner-city sample of school-age children with 

persistent asthma. Concordance for controller medications including inhaled corticosteroids 

and rescue medications such as short-acting beta agonists was examined. We hypothesized 

that the concordance would be high for short-acting beta agonists but low for controller 

medications based on PCP and caregiver report.
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Methods

Participants

Child study participants were recruited from pediatric emergency departments (ED) (72%) 

and community pediatric practices (28%) of two urban university hospitals in Baltimore, 

Maryland from December 2004 through December 2006. Eligible children were enrolled in 

a randomized clinical trial of an asthma communication educational intervention aimed at 

improving caregiver and child communication with child’s PCP as described in prior reports 

(20). Inclusion criteria for the 231 enrolled children included children 6 to 12 years of age 

with physician-diagnosed asthma, current use of asthma medications, or having 1 or more 

emergency department (ED) visit or hospitalizations during the prior 12 months. Caregivers 

were asked to identify the child’s PCP who prescribed the child’s asthma medications found 

in the home by the visiting nurse. The PCP was subsequently asked to verify the asthma 

medications that they had prescribed and that were demonstrated by the caregiver to be in 

the home.

Procedures

The study was approved by the Institutional Review Boards of the Johns Hopkins Medical 

Institutions and the University of Maryland Medical School. After obtaining written 

informed consent from each child’s caregiver, the caregiver and child received an asthma 

communication or standard asthma educational program delivered by a home visiting nurse 

(20). During the initial home visit, the nurse recorded all current asthma medications used 

by the child as reported by the caregiver and verified to be in the home. For example, the 

nurse asked the caregiver to show them all asthma medications that the child was currently 

using to treat their asthma including expired medications. The list of home asthma 

medications was faxed to the child’s PCP for verification that the medication had in fact 

been prescribed by the PCP in the past 12 months and to verify the dosage and frequency of 

administration for each medication. Expired medications were noted on the form sent to the 

PCP. The PCP was also asked to record any asthma medications not listed on the form that 

had been prescribed for the child within the past 12 months and then to fax the form to the 

study team. If there was no response from the PCP within one week, a follow-up fax was 

sent as a reminder. After a third attempt was made to receive the medication verification 

form for a PCP, the PCPs received a telephone call from the study team physician or 

coordinator to encourage completion of the medication verification form.

Symptom days and nights during the past 30 days, limitation of child’s activity due to 

asthma, presence of asthma action plan in the home, and number of ED and PCP visits 

during the past 6 months were measured using standardized items from International 

Asthma and Allergies in Childhood (ISSAC) study (21), NHANES Respiratory Health and 

Disease (2003–2004) Questionnaire (22) and several child respiratory health studies (23, 

24). Asthma severity was assigned using national guidelines categories (2–4).

All asthma medications demonstrated in the home or reported by the PCP were categorized 

as rescue or controller medications. Rescue medications were defined as short-acting beta 

agonists (SABAs) and controller medications were defined as inhaled corticosteroids (ICS), 
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leukotriene modifiers (LTM), mast cell stabilizers, and long-acting beta-agonists (LABAs). 

Common ICS medications encountered were fluticasone (Flovent, GlaxoSmithKline, 

Philadelphia, PA), budesonide (Pulmicort Turbuhaler and Respules, Astra Zeneca, 

Westborough, MA), and fluticasone/salmeterol (Advair, GlaxoSmithKline, Philadelphia, PA) 

inhalers.

Caregiver and PCP Concordance.—Caregiver and PCP concordance was defined as 

agreement between the caregiver record of medication in the home and the PCP’s verified 

list of prescribed asthma medications. Caregivers were categorized as “concordant” or able 

to demonstrate in the home all asthma medications that the child’s PCP prescribed or 

“discordant” otherwise disagreeing or lacking any asthma medication in the home that was 

prescribed by the child’s PCP. Discordance was defined as either (1) caregiver 

demonstrating an asthma medication in the home that was not verified by the PCP or (2) 

caregiver not demonstrating asthma medication in the home that was verified as prescribed 

by the PCP.

Data Analysis

Descriptive statistics, including ranges, means, and SDs, were calculated for all variables. 

Percentage agreement and the Kappa statistic, the index of the agreement against that which 

might be expected by chance, were used to measure caregiver-PCP concordance and were 

calculated for each type of medication. Level of agreement based on kappa values are 

defined as poor agreement: <0.40, moderate agreement: 0.41–0.60, substantial agreement: 

0.61–0.80, and excellent agreement: >0.80 (25). Standard chi-square tests of independence 

and one-way analysis of variance (ANOVA) were used to examine differences by caregiver-

PCP concordance category and child asthma severity, limitation of activity, frequency of 

symptom days and nights, number of emergency department (ED) visits, hospitalizations, 

PCP visits for asthma during the past 6 months, and presence of written asthma action plan 

in home. Several logistic regression models were used to model the probability of caregiver 

and PCP concordance. Variables significant at the 0.05 level in the bivariate analysis and 

those with theoretical importance (i.e., child age, symptom days and nights) were entered 

into the multiple logistic regression models. The final logistic model used to predict 

caregiver and PCP concordance included child age, number of symptom nights during the 

past 30 days, the number of PCP visits, and ED visits within the last 6 months and caregiver 

report of child’s activity limitation due to asthma. An alternate logistic regression model 

used to predict the number of PCP visits included the level of caregiver-PCP concordance, 

child age, number of symptom nights during the past 30 days, number of ED visits within 

the last 6 months, and caregiver report of child’s activity limitation due to asthma. Two-

sided tests were used and p values ≤ 0.05 were considered significant. All data analyses were 

performed using SAS V.8.0 (26) and SPSS version 15 software (27).

Results

Sample Characteristics at Baseline

A total of 671 children with asthma were screened, 243 were eligible, and 231 were enrolled 

and randomized into the study (Figure 1). Study child participants were primarily male 
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(60.6%), African American (92.6%) with a mean age of8.4 years (SD 2.0), and insured by 

Medicaid health insurance over the entire study period (83.1%) (Table 1). Caregivers of the 

study participants were primarily the child’s biological mother (87.5%), high school 

educated or higher (68%), and reported a mean household income of less than $30,000 

(56%).

Asthma morbidity was high with over half (57%) of caregivers reporting their child had a 

limitation of activity due to asthma. Most children were categorized with persistent asthma 

(77%) and over one quarter (29%) reporting six or more symptom days during the past 30 

days. Use of rescue medication was high with most children reporting rescue medication use 

at some/a lot or all of the time (62%). Controller medication use was reported by only 66% 

of caregivers. Although few children were hospitalized for asthma in the past 6 months 

(22%), almost half (47%) of children had two or more ED visits for asthma during the same 

time period. Routine asthma care by the PCP was low in that 50% of all children received 

two or more PCP visits and 12% of children received no PCP visits during the prior 6 

months. Only 21% reported receipt of specialty care for asthma within the past 24 months.

One hundred twenty-eight primary care providers treated the 231 study children. Most PCPs 

(83%) treated 2 or fewer study children. PCPs were primarily female (57%), a physician 

(96%), and experienced in practicing in private practice settings (42%) and inner-city 

neighborhoods (100%). (Table 2).

Concordance and Discordance between Caregiver and PCP Reports of Asthma 
Medications

As seen in Figure 1, most of the 231 caregivers were categorized as concordant (68%) with 

one caregiver-PCP pair unable to be categorized due to lack of PCP verification of 

prescription records. For all asthma prescriptions N = 479, twothirds of caregiver-PCP dyads 

(67.8) were categorized as concordant with at least one asthma medication. However, 

caregiver-PCP concordance differed by type of medication prescribed (Table 3). Short-acting 

beta agonists had the highest percent caregiver and PCP agreement at 84.1 %, yet almost 

16% of caregivers (n = 36) over-rated albuterol in the home that was discordant with the 

PCP verification record. Percent agreement for anti-inflammatory medications ranged from 

63% to 84% with the lowest percent agreement calculated for Pulmicort (budesonide) at 

63%. Flovent (fluticasone), the most frequently reported anti-inflammatory medication, had 

77% agreement. Discordance between caregiver and PCP for all medications was primarily 

due to caregiver over-rating each type of medication with no PCP verification of the 

medication. The overall Kappa was moderate at 0.68 (CI: 0.63,0.72).

Significant unadjusted predictors of caregiver and PCP concordance included a higher mean 

number of PCP visits within the last 6 months (Concordant: 2.20 (SD 2.6); Discordant: 1.47 

(SD1.3) visits, F = 5.23, df = 1, p = 0.02). A trend was noted in more caregivers of children 

in the discordant group reporting their child had limited activity due to asthma (Discordant: 

65.8%; Concordant: 53.6%, X2 = 2.99, df = 1, p = 0.08) as well as a higher mean number of 

symptom nights in the past 30 days (Concordant: 4.40 [SD 7.3], Discordant: 6.39 [SD 10.6] 

nights; F = 2.80, df = 1, p = 0.09). There were no significant differences in caregiver and 

PCP concordance by asthma severity, the number of ED visits, and having an asthma action 
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plan in the home or mean number of symptom days during past 30 days. The frequency of 

PCP visits during the past 6 months was not significantly associated with caregiver and PCP 

concordance (0–1 PCP visits during past 6 months: 46% concordant; 2 or more PCP visits 

during past 6 months: 54% concordant. X2 = 2.26, df = 1, p = 0.13).

In the final regression model predicting caregiver and PCP concordance as shown in Table 4, 

an increased number of PCP visits during the past 6 months and caregiver report of no 

limitation of child’s activity due to asthma were significantly associated with caregiver and 

PCP concordance while controlling for mean number of symptom nights during the past 30 

days, the number of ED visits during the past 6 months, and child age. Results did not differ 

when examining models substituting mean number of symptom days during the past 30 days 

for mean number of symptom nights. In an alternate model of predicting PCP visits, the only 

variable significantly associated with the number of PCP visits during the past 6 months was 

the number of ED visits during the past 6 months while controlling for caregiver and PCP 

concordance, mean number of symptom nights during the past 30 days, and caregiver report 

of no limitation of activity due to asthma and child age.

Discussion

The results of this study indicate fair agreement between the caregiver of a child and the 

child’s PCP regarding asthma medications administered in the home by the caregiver and 

prescribed by the PCP. The overall kappa value fell in the “substantial agreement” range (25) 

suggesting good concordance and communication between the caregiver and child’s primary 

care provider around asthma medication use. The concordance seen in our study, ranging 

from 63% to 84%, compares favorably with previous reports of concordance ranging from 

42% for PCP and 32% for caregivers and a kappa of 0.54 in a comparable group of inner 

city children but only addressing controller medication (18). An increased number of PCP 

visits was significantly associated with concordance between the caregiver and PCP in the 

present study. One possible explanation is that an increase in the number of PCP visits 

resulted in increased exposure to the PCP and may have led to increased communication 

with the caregiver regarding medication use. Concordance relies on an open discussion with 

the patient and caregiver about the illness and treatment options and it is a dynamic concept 

requiring continual exploration (28). Agreement is reached after negotiation between the 

health care provider and caregiver regarding whether, when, and how the medication is 

administered to the child (16). The benefit of high caregiver and PCP concordance regarding 

child medication use is that medication decisions are overt (16) and caregivers are more 

forthcoming about nonadherence. Medication use concordance between the caregiver and 

PCP noted in this sample of children with asthma may indicate some level of agreement for 

child management of asthma that may not fit the NAEPP guidelines (2–4) but may be a 

compromise between the PCP and caregiver. For example, as reported by others, some 

caregivers may be willing to administer controller medications during their child’s asthma 

exacerbations but favor avoiding these medications when their child is asymptomatic (11). 

Appreciating that in reality caregivers ultimately make the decision to administer medication 

to their child (16) and openly discussing caregiver beliefs and concerns regarding asthma 

medications may increase the PCP’s likelihood of improving medication adherence in their 

patients.
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Because only half of the caregivers reported two or more PCP visits and 12% reported no 

PCP visits for their child’s routine asthma care during the prior 6 months we examined 

factors associated with the number of PCP visits. The number of ED visits during the past 6 

months was the only significant variable associated with the number of PCP visits during the 

same time. Just over half of the concordant dyads reported two or more visits with the 

child’s PCP. Insufficient contact with the child’s PCP may be the pathway for discordance as 

well as increased ED visits. Current asthma guidelines recommend ongoing, repetitive 

asthma self-management education that includes negotiating the goals of treatment, specific 

medications and actions to be taken to reach the goals of asthma control(4), and most likely 

requires a minimum of two non-urgent care visits per 12 months to achieve proficient self-

management. However, lack of insurance reimbursement for asthma education, insufficient 

clinic time, and lack of trained staff for tailored, individualized asthma education are often 

cited by providers as barriers to providing routine asthma care.

Level of asthma severity and frequency of day and nighttime symptoms were not associated 

with concordance, consistent with prior studies of physician and parent concordance (18). 

However, caregivers reporting limitation of activity in their child due to asthma were more 

likely to be discordant with the child’s PCP for asthma medications. This may reflect poor 

asthma control in the child due to nonadherence to the prescribed regimen or lack of 

caregiver recognizing and/or communicating decreased activity level in their child to the 

PCP. Alternatively this may suggest caregiver tolerance of suboptimal respiratory status of 

the child or inappropriate expectation of child exercise capability.

There was uncertainty noted in agreement on albuterol use. Almost one of six caregivers 

reported albuterol in the home without PCP verification. This may indicate that child 

subjects were receiving rescue medication from other sources such as the emergency 

department or specialists. Availability of short-acting beta agonist medication is important 

for acute relief of asthma symptoms. Alternatively, it may reflect over-reliance on albuterol 

by the caregiver for the child’s symptom relief. Some PCPs may lack awareness of the 

increased number of albuterol refills for particular patients due to multiple prescribers, long-

term refills, or telephone refills provided by non-medical office or pharmacy staff (29). 

Conversely, there may be a subgroup of children with appropriate inhaled corticosteroids use 

who remain symptomatic and require increased beta agonist use (e.g., children requiring 

pretreatment for exercise or exposure to viral illness or environmental allergens) resulting in 

concurrent use of quick relief and preventive medications.

Several issues may limit the generalizability of these findings. Most health care utilization 

outcomes were based on caregiver report without medical record verification of ED and PCP 

visits and hospitalizations. However, each PCP was asked to verify the frequency of ED and 

office visits for each child. Because achieving a high response rate from PCPs was critical to 

study outcomes, we did not request prescription date from each PCP to reduce time spent in 

review of medical record. Date of prescription would allow comparison of time of 

prescription written to time medication was filled and present in the home; however, this 

analysis is precluded in this study. Although we were able to observe the child’s actual 

asthma medications in the home, we are limited in determining actual medication use and 

adherence by the child in that filling medications does not reflect actual medication use or 
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include prescriptions obtained from providers other than the respondent PCP. Finally, 

generalizability beyond this group of children is limited due to the selection bias in this 

sample. We purposely recruited children with more severe or uncontrolled asthma into this 

study as to maximize our ability to detect a difference in asthma morbidity between 

treatment groups related to the goals of the original randomized clinical trial (20).

In conclusion, concordance between the caregivers of children with asthma and the child’s 

PCP revealed an overall good concordance with the highest concordance in short-acting beta 

agonist medications. Concordance was significantly associated with increased number of 

PCP visits suggesting that increased exposure to a health care provider may increase 

communication regarding child asthma medication use and ultimately improve medication 

adherence.
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Figure 1.—. 
Recruitment and retention flow of subject participants.
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Table 1.—

Baseline sociodemographic and health characteristics of the study population, N = 231.

Characteristic N(%)

Sociodemographic

Child gender

 Male 140 (60.6)

 Female 90 (39.0

 Missing 1 (0.4)

Child race/ethnicity

 Black/African American 214 (92.6)

 White 8 (3.5)

 Asian or Pacific Islander 1 (0.4)

 Missing 8 (3.5)

Child age (years)

 Mean (SD) 8.4 (2.0)

Child health insurance

 Medicaid 192 (83.1)

 Private insurance 33 (14.3)

 Self pay/other 6 (2.6

Caregiver relationship to child

 Mother 202 (87.5)

 Father 8 (3.5)

 Grandmother 12 (5.2)

 Other relative 9 (3.8)

 Missing 0 (0.0)

Caregiver education

 < 9th grade 8 (3.5)

 Some high school (9–11 grades) 66 (28.6)

 High school grad or GED 88 (38.1)

 Some college or trade school 52 (22.5)

 College grad 17 (7.3)

Income

 < $10,000 57 (24.7)

 $10,000–19,999 43 (18.6)

 $20,000–29,999 30 (13.0)

 $30,000–39,999 23 (9.9)

 > $40,000 22 (9.5)

Refused/missing 56 (24.2)

Child health characteristics

Severity of asthma

 Mild intermittent 52 (22.6)

 Mild persistent 111 (48.3)
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Characteristic N(%)

 Moderate persistent 37 (16.1)

 Severe persistent 30 (13.0)

Activity limitation

 YES 131 (56.7)

Symptom days over the past 30 days

 0 40 (17.4)

 1–2 55 (23.8)

 3–5 70 (30.3)

 6–10 26 (11.3)

 ≤ 11 39 (16.9)

 Missing 1 (0.4)

Health care utilization characteristics

Number of admissions for asthma last 6 months

 0 180 (77.9)

 1 36 (15.6)

 2 8 (3.5)

 3 or more 7 (3.0)

Number ED visits last 6 months

 0 35 (15.2)

 1 87 (37.7)

 2 53 (22.9)

 3 or more 56 (24.2)

Written Asthma Action Plan in home

 YES 92 (40.2)

Current controller medication use (caregiver-report)

 YES 153 (66.2)
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Table 2.—

Characteristics of primacy care providers, N = 128.

Characteristic N(%)

Gender

 Male 49 (38)

 Female 73 (57)

 Unknown 6 (5)

Type of provider

 Physician 123 (96)

 Nurse practitioner 5 (4)

Type of practice N = 55

 Private practice 23 (42)

 Hospital-based clinic practice 11 (20)

 Community-based health care centers 19 (34)

 Unknown practice type 2 (4)

Number of child subjects in study

 1 83 (65)

 2 23 (18)

 3 12 (9)

 4 or more 10 (8)
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Table 4.—

Unadjusted and adjusted variables predicting caregiver and PCP concordance for asthma medication use, N = 

225.

Variable

Unadjusted

Adjusted OR
OR (95% CI)

Discordant
N = 73

Mean (SD)

Concordant
N = 152

Mean (SD)

Mean symptom nights last 30 days 6.39 (10.6) 4.40 (7.3) 0.98 (0.95, 1.01)

Mean PCP visits last 6 months 1.47 (1.3) 2.20 (2.6)* 1.28 (1.03, 1.60)*

Mean ED visits last 6 months 1.85 (1.8) 2.15 (3.3) 1.01 (0.94, 1.22)

Child age (years) 8.14 (1.9) 8.00 (1.9) 0.99 (0.85, 1.15)

N (%) N (%)

Activity limitation due to asthma YES versus NO 48 (65.8) 82 (53.6)** 0.54 (0.29, 0.99)*

*
p < 0.05

**
p = 0.08.
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