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TREATMENT

Discrepancies between medical record data and parent reported use of
preventive asthma medications
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Abstract Keywords

Objective: To assess whether medical record documentation reflects actual home practices  Caregiver report, concordance, controller
regarding the administration of preventive medications to urban children with persistent medication, medical documentation,
asthma. Methods: Baseline data from a prompting asthma intervention were used for this cross- urban children

sectional analysis. As part of the larger study, we enrolled children (2-12 years) with persistent
asthma in the waiting room at 12 primary care offices (2009-2012). Prior to their visit with a
healthcare provider, caregivers reported information regarding their child’s asthma symptom
severity and current preventive medications (i.e. name and frequency of use). We compared
caregiver-reported medication information with medical record data to determine the rate
of complete concordance, defined as total consistency between the prescribed medication
data documented in the medical record and parent report describing how the child is actually
using the medication at home. Results: According to 310 completed medical record reviews,
194 (62%) children had a current prescription for a daily preventive asthma medication.
Of these children, 110 (57%) had caregivers who reported complete concordance. Those
reporting complete concordance were more likely to have children with greater symptom
severity, including fewer symptom-free days in the prior two weeks (6.9 vs. 8.7, p=0. 018), and
>1 asthma-related hospitalization in the prior year (16% vs. 6%, p=0. 042). Conclusions:
Medical records may poorly reflect actual home practices and providers should specifically
inquire about medication use and barriers to adherence at the time of an office visit to promote
guideline-based, consistent treatment for children with persistent asthma.
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Introduction allergens and tobacco smoke [13], are at greatest risk of
inadequate preventive treatment for asthma [4,14—17].

There are many barriers that can prevent children with
persistent asthma from receiving optimal preventive therapy,
including limited access to care, poor provider-parent com-
munication, inconsistent delivery of guideline-based asthma
care by providers [9,18], and inadequate medication adher-
ence at home. In this study, we focused on the potential gap
between what preventive medications are prescribed and
documented by the physician and how those medications are
later administered in the home. Understanding common
discrepancies between chart documentation and actual medi-
cation use can help providers adequately address barriers to
proper medication administration and consistently provide
guideline-based asthma care for this population:

Asthma is one of the most prevalent chronic conditions
of childhood [1], affecting 14% of children under the age
of 18 [2]. Disparities in asthma are evident, with children
living in poverty being more likely to be diagnosed [2,3] and
to suffer from greater asthma morbidity [4-7].

The National Heart, Lung, and Blood Institute (NHLBI)
has published guidelines that provide specific recommenda-
tions to healthcare providers regarding asthma assessment and
management [8]. In particular, these guidelines recommend
that all children with persistent asthma symptoms use a
daily-inhaled corticosteroid (ICS) or leukotriene inhibitor for
optimal control of asthma symptoms. Despite these recom-
mendations, studies have consistently shown that inadequate
treatment with daily preventive medications is common,
leaving many children suffering from preventable morbidity
[4,9—-12]. Furthermore, urban children from poor, minority
backgrounds, who are commonly exposed to multiple indoor ~ Cross-sectional data for this analysis were collected at
baseline as part of a larger randomized trial. We enrolled
caregivers of children with asthma, ages 2-12 years, from
Corresponqencei Susana J. Gutiérrez, Department of Pediatrics and the 12 urban primary care practices from 2009 to 2012. Research
M, s R G, Lty of Kot Sl - assistans inenviewad caegivrs in he waiting oom of he
NY 14642, USA. Tel: 585-905-5021. E-mail: susana_gutierrez@ practlce prior to their child’s healthcare visit. Sl.lI'VeyS were
urmc.rochester.edu administered in either English or Spanish, consent forms were
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language specific, and research assistants were fluent in the
language of consent. All visits for which the child met with
a physician, physician assistant or nurse practitioner were
included, regardless of the reason for the visit. Children were
eligible if their caregivers reported current persistent asthma
symptoms or poor asthma control, based on NHLBI guide-
lines [8]. The primary caregiver provided written informed
consent, and assent was obtained from children seven years
or older. The study protocol was approved by the Institutional
Review Boards.

Preventive asthma medication use

All parent-reported data regarding medication use were
collected in the waiting room prior to the child’s healthcare
visit. Caregivers reported all current asthma and allergy
medications prescribed by the child’s doctor or other
healthcare professional. They were asked specifically about
each medication’s name and frequency of use (i.e. every day,
some days and only as needed) as well as if the child had
taken that medication within the past two weeks. For this
analysis, we focused on only preventive asthma medications,
including ICSs, combined ICSs/long acting beta agonists and
leukotriene inhibitors.

A standardized chart abstraction tool, including a chart
for medication documentation and specific checklists for
visits, dates and types of visits, was used to collect
information from the child’s medical record for the prior
year, up to (but not including) the enrollment visit. We
specifically collected information regarding the name and
prescribed frequency of use for all preventive asthma
medications. We then compared caregiver report data to
medical record review data to determine concordance.
Complete concordance was achieved when the caregiver
reported (1) that the child had a current daily preventive
asthma medication prescription, (2) a preventive medication
name matching the one documented in the medical record,
(3) that the child had used the medication within the past
two weeks and (4) that the child was usually receiving the
medication daily. This was asked to determine that the child
had used preventive medications daily and not sporadically
or because it was symptom induced, including in the past two
weeks. The caregiver did not need to accurately report the
prescribed strength or dosage in order to achieve complete
concordance. Parents of children who were prescribed
multiple daily preventive medications (e.g. both Flovent and
Singulair) only needed to meet criteria for one of the
medications in order to be considered completely concordant.

Assessment of asthma symptom severity

Asthma symptom severity was also assessed in the waiting
room prior to the healthcare visit. Caregivers were asked
to report how often in the prior two weeks their child
experienced daytime symptoms, night-time symptoms and
days requiring rescue medication use, as well as the number
of symptom-free days, in which the child had no symptoms of
asthma (such as wheezing, coughing and shortness of breath)
for 24 h [19]. Based on the symptoms reported and according
to the NHLBI guidelines [8], symptoms were categorized
as either mild persistent or moderate to severe persistent
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severity. Based on enrollment criteria, children with mild
intermittent symptoms were not included in the study as
eligibility for the larger trial required children to have
persistent symptoms or poor control.

Healthcare utilization for asthma

Caregivers reported their child’s asthma-related healthcare
utilization over the prior year, including the number of
emergency room visits, hospitalizations and any visits to the
doctor for an acute asthma exacerbation in which prednisone
was prescribed.

Assessment of covariates

Demographic characteristics included parent report of the
child’s gender, age, race (white, black or other), ethnicity
(Hispanic or not Hispanic), type of health insurance
(Medicaid or non-Medicaid) and primary language (Spanish
or English). Caregiver demographics included age (>30 or
<30), marital status (single or married/domestic partnership),
education level (>high school or <high school), and smoking
status (yes/no). We included several healthcare variables,
including the type of practice where the child was being seen
at the time of enrollment (pediatric or family medicine),
caregivers’ perception of their child’s overall health status
(excellent/very good/good or fair/poor), and whether the
child had a cold or other respiratory illness at the time of
enrollment. We used data from the primary care medical
record to assess whether, in the prior six months, the child
had attended a healthcare visit specifically related to asthma
or a healthcare visit for any reason.

Analysis

We performed x° tests, t-tests and Mann—Whitney tests
to determine the association of complete concordance with
demographic variables, asthma symptoms and healthcare
utilization. A two-sided alpha of <0.05 was considered
statistically significant. We also used multivariate logistic and
linear regression analyses to determine characteristics that
were independently associated with complete concordance.

Results

We used data from 310 completed medical record reviews
from children enrolled in the study (overall study response
rate: 82%). While all of these children reported persistent
asthma symptoms, only 194 (62%) had a current prescription
for a daily preventive asthma medication documented in their
medical record and only this subset of subjects was included
in analyses.

Demographic characteristics of the sample are shown in
Table 1. Overall, children had a mean age of 6.7 years, 45%
were male and 27% were Hispanic. The majority of children
had Medicaid insurance (58%) and reported that English was
their primary language (83%). Most caregivers had at least a
high school education (80%) and were non-smokers (66%).

Caregiver-reported medication use is shown in Figure 1.
Among the 194 subjects with a current prescription for a
daily-ICS or leukotriene inhibitor indicated in their medical
record, 163 (84%) caregivers reported that their child had a
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preventive medication prescription, and 154 (79%) named a
preventive medication that matched the one documented in
the medical record. Approximately three quarters (76%) of all
caregivers knew that their child was prescribed to take the
medication daily. A total of 144 caregivers (74%) reported
that the child had used the medication within the past
two weeks although, when asked about frequency of use, only
62% reported that the child had taken the medication daily
during that time. Overall, 110 (57%) caregivers achieved
complete concordance, reporting daily use, and use within the

Table 1. Participant demographics.

N=19% Percent
Child’s gender: Male 87 45
Child’s age, mean (SD) 6.74 2.8
Child’s race
White 55 28
Black 74 38
Other 65 34
Child’s ethnicity: Hispanic 52 27
Child’s health insurance: Medicaid 112 58
Primary language: Spanish 33 17
Caregiver age: >30 yrs 135 70
Caregiver marital status: Single 106 55
Caregiver education: > High school 156 80
Caregiver smokes tobacco: Yes 65 34

Has a Preventive Medication

Has the same medication as documented in
medical record

Medication is prescribed daily

Child used medication in prior 2 weeks

Child uses medication daily |

"Complete Concordance” with medical
record

h}ﬁFlSﬂ
e — (n=147)
_ (n=144)

* (n=110)
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prior two weeks, of the same preventive medication docu-
mented in the medical record.

There were no differences between concordant and non-
concordant groups in child demographics (i.e. gender, age,
race, ethnicity, insurance type and primary language) or
caregiver demographics (i.e. age, marital status, education
and smoking status) (data not shown). While there were no
group differences in practice type or caregivers’ perception
of their child’s overall health status, we did find that subjects
with complete concordance reported increased healthcare
utilization (Table 2). They were significantly more likely to
have medical record documentation of a healthcare visit
for any reason within the prior six months (92% vs. 81%,
p=0.031) and were also more likely to have had an asthma-
related visit within that time (82% vs. 67%, p=0.019). Those
with complete concordance were also more likely to report
that their child had a cold or other respiratory illness at the
time of enrollment (42% vs. 18%, p=0.001).

Overall, most children (65%) had moderate to severe
persistent asthma, and there was no difference in severity
classification between those with and without complete
concordance (Table 3). However, we found that parents
who reported complete concordance also reported fewer
symptom-free days in the prior two weeks (6.9 vs. 8.7,
p=0.018), and were more likely to report that their child

(n=163)

(n=120)

0% 20%

40% 60% 80% 100%

Proportion of Children with a Documented Preventive Medication Prescription

Figure 1. Parent report of preventive medication use and concordance.

Table 2. Healthcare factors.

Total N=194 Concordant N=110 Non-concordant N = 84 p Value
Practice type: Pediatric 161 (83%) 91 (83%) 70 (83%) 1.00
Child’s overall health status: Excellent/very good/good® 117 (60%) 62 (56%) 55 (66%) 0.237
Last healthcare visit: <6 Months agob 169 (87%) 101 (92%) 68 (81%) 0.031
Last asthma-related healthcare visit: <6 Months agob 146 (75%) 90 (82%) 56 (67%) 0.019
Current cold/respiratory illness* 59 (32%) 45 (42%) 14 (18%) 0.001

Xz Tests.
“Data collected via parent report.
"Data collected via medical record review.
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Table 3. Caregiver-reported child asthma morbidity.
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Total Concordant Non-concordant Unadjusted Adjusted

N=194 N=110 N=84 p Value p Value
Asthma severity
Mild persistent 68 (35%) 33 (30%) 38 (42%)
Moderate to severe 126 (65%) 77 (70%) 49 (58%) 0.097 343
Symptom-free days/2wksb 7.67 (5.0) 6.88 (5.1) 8.70 (4.8) 0.018 0.109
Hospital visits in prior year: Yes® 23 (12%) 18 (16%) 5 (6%) 0.042 0.037
ED visits/prior year” 1.24 (2.3) 1.61 (2.8) 0.76 (1.2) 0.072 0.024
>1 Asthma exacerbation requiring prednisone/prior year" 111 (57%) 65 (59%) 46 (55%) 0.561 0.297

”Xz Tests; results reported as N (%).
"Mann-Whitney tests; results reported as mean (SD).

"Linear and “Logistic regression models include the following variables: cold symptoms at baseline, saw a provider for asthma <6 months ago, race,
Spanish language, Medicaid insurance, parent education and caregiver smoking status.

had >1 asthma-related hospitalization in the prior year
(16% vs. 6%, p=0.042). In linear and logistic regression
analyses controlling for pertinent covariates (cold symptoms
at baseline, saw a provider for asthma <6 months ago,
race, Spanish language, Medicaid insurance, parent education
and caregiver smoking status), hospital stays (p =0.037) and
emergency room visits (p = 0.024) were significantly different
between groups.

Discussion

In this study, we sought to determine whether medical record
documentation of preventive asthma medications reflects the
actual use of these medications among inner-city children
with persistent asthma. Several pertinent findings are noted.
First, we only included data from children who had a current
prescription for a daily preventive asthma medication docu-
mented in their medical record. We found that only 194/310
(62%) met this criteria, reflecting under-treatment of persist-
ent asthma in the primary care clinics. Second, we found that
among children with a daily preventive asthma prescription
documented in their medical record, only 57% of caregivers
reported current daily use of the same preventive medication.
This suggests that information from the medical record
regarding preventive medication use may not provide a
realistic picture of what the child is receiving at home.
Some discrepancies between medical record and parent-
report data may be the result of inaccurate documentation.
Providers should strive to consistently record asthma severity
and medication use at each visit, as research suggests
that thorough documentation is associated with the delivery
of quality, guideline-based asthma care [20]. However, even
when the child’s medical record accurately reflects what
the physician has prescribed, several barriers to consistent
preventive asthma care have been described. For example,
caregivers may not properly administer preventive medica-
tions due to pragmatic barriers (e.g. lack of time, inability
to pay for medications and lack of transportation to the
pharmacy), concerns about medication side effects, or parent-
provider miscommunication regarding the medication sched-
ule and proven benefits of consistent daily use [21]. While
intermittent preventive asthma therapy can be effective [22],
all of the children in this study had current persistent
symptoms, suggesting that more long-term, consistent therapy
is needed for this particular population. Additionally, every

child had a current prescription for daily medication use,
indicating that the providers agreed with this mode of therapy
for these patients.

Not surprisingly, we found that caregivers of children
with a recent healthcare visit were more likely to report
concordant medication use, suggesting that recent contact
with the healthcare system supported preventive care meas-
ures at home. This finding supports the NHLBI recommen-
dation that children with persistent asthma attend an asthma
follow-up at least every six months [23]. These follow-up
appointments are an opportunity for providers to reconcile the
child’s medication log, reassess their asthma morbidity and
the level of control, discuss asthma triggers such as smoke
exposure, address barriers to proper medication adherence,
deliver self-management education, reinforce the regimen
with the caregiver and child and provide a step-up in therapy
as needed.

Children with increased asthma morbidity (i.e. fewer
symptom-free days, recent asthma-related emergency room
visits or hospitalizations) were more likely to report complete
concordance. This is consistent with prior studies showing
that parents are more likely to administer preventive medi-
cations when their children are actively symptomatic and
there is an observable need for the therapy [24,25].
Unfortunately, many children with persistent symptoms,
even those with moderate to severe persistent symptoms,
report no preventive medication use in this study.

One limitation of this cross-sectional study is that we can
only describe associations between caregiver-reported con-
cordance and asthma morbidity or healthcare utilization.
Second, we did not collect information on the specific barriers
that might impede the caregiver’s ability to support successful
self-management for young children with asthma. Third,
despite increased efforts to move toward a medical home
model of care, there may have been cases in which
medications were prescribed outside of the primary care
office and might have been missed if that information was not
incorporated into the child’s primary care medical record.
Enrollment in an asthma specialist office, rather than a
primary care office, may have yielded different results.
Finally, we did not include an objective measure of medica-
tion adherence. Due to a potential social desirability bias,
caregiver-reported adherence in this study may overestimate
actual medication administration, suggesting that rates of
complete concordance may be even lower.
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Conclusion

Among caregivers of urban children with persistent asthma
who have a current prescription for a daily preventive
medication, only slightly more than half reported that their
child is consistently using the medication as prescribed. Thus,
patient medical records may not provide accurate information
about home medication use. Rather than relying on medical
record documentation, pediatricians should use the office visit
as an opportunity to specifically discuss the child’s current
asthma medication use, even if the visit was not specifically
related to the child’s asthma. This is an important initial step
in identifying undertreated children and the patient-specific
barriers preventing consistent medication use. Furthermore,
recent healthcare utilization was positively associated with
complete concordance, supporting the need for these children
to attend regular asthma follow-up appointments. Further
research is needed to identify specific physician-level,
caregiver-level, and patient-level barriers to complete con-
cordance, so that future interventions can be appropriately
targeted.
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