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Abstract

Background: Prescription fill rates for children being discharged from the emergency department (ED) after asthma exacerba-
tions are low, placing the child at risk for additional ED visits or admissions for asthma. This article describes the implementation
of an ED asthma prescription delivery service designed to improve pharmacy prescription capture and decrease ED revisit
rates. Methods: A core group developed a service to provide asthma prescriptions and education to patients in their ED room
before discharge. The project assessed the percent of ED asthma patients who filled ED asthma prescriptions at the hospital
outpatient pharmacy, 7-, 14-, and 30-day ED revisit rates, and patient satisfaction. Intervention: Patients/families who chose
to participate in the service received asthma prescriptions and education at the ED bedside. Within 1-3 days, ED outreach
nurses obtained patient satisfaction survey responses via telephone. Results: There was a statistically significant increase
in the number of patients who filled ED asthma prescriptions at the hospital outpatient pharmacy (22.2% versus 33.8%; P <
0.0001). The decrease in 7-, 14-, or 30-day ED revisit rates for patients who received the medication delivery service compared
with standard of care was not statistically significant. Patients were satisfied to very satisfied with the service. Conclusion:
Postimplementation of a medication delivery program within the ED, there was an increase in the percentage of patients who
filled ED asthma medication prescriptions at the hospital outpatient pharmacy. There was no difference in ED revisit rates for
patients who enrolled in the prescription delivery service versus standard of care. (Pediatr Qual Saf 2017;2:€033; doi: 10.1097/
£g9.0000000000000033; Published online June 16, 2017.)
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as having normal pulmonary function, no
symptoms, no exacerbations, and no limita-
tions of day-to-day activity. Nonadherence and
misunderstanding of medications, low health liter-

acy, improper inhaler technique, and inadequate health-
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control, leading to preventable ED visits/hospitalizations
and increased health-care costs.>*

Available Knowledge

Prescription fill rates for patients discharged from EDs
range between 44% and 92%.5!! These data represent
patient survey responses, which may only be 60-70%
accurate.>'' According to insurance data, 65% of chil-
dren’s high-urgency medication prescriptions are filled
after ED visits."" Cooper and Hickson found that only
44% of Medicaid-insured children picked up an oral cor-
ticosteroid following an ED visit or hospitalization for an
asthma exacerbation.!?
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Pharmacist interventions improve asthma control,
asthma control questionnaire scores, medication adher-
ence, and inhaler technique in patients on controller
asthma medications.” Pharmacy-led discharge delivery
programs increase adherence, improve patient satisfaction,
and lower readmission rates in other disease states.®!3-1
In a study by Ginde et al.,® patients who received ED anti-
biotic prescription delivery had 100% first fill compliance
compared with those given a prescription to be filled free
of charge at a 24-hour pharmacy located close to the ED
(74% first fill compliance)."

A study at a pediatric hospital outpatient pharmacy
confirmed that children presenting to the ED or admit-
ted with asthma exacerbations who filled discharge
medications at the hospital outpatient pharmacy had
statistically significantly lower 30-day readmission rates
when compared with nonhospital outpatient pharmacy
users (2.3-10.9%; P < 0.001). The study also found that
patients who were less than 4 years, were seen in the ED,
had Medicaid as primary insurance, and did not fill at
the hospital outpatient pharmacy had the highest read-
mission rates.'® There is a lack of research on asthma pre-
scription delivery programs to EDs.

Rationale

Since a previous study demonstrated higher readmission
rates among patients discharged from the ED who did not
fill asthma medications at the hospital, this study sought
to determine if a pharmacy-led ED discharge delivery ser-
vice would improve ED revisit rates.

Specific Aims

The program was developed to determine if the initia-
tion of an asthma prescription delivery service to the
ED would increase the percentage of patients discharged
from the ED with a primary diagnosis of asthma that
filled related medications at the hospital outpatient phar-
macy and decrease ED revisit rates. Over the course of
developing the ED medication delivery service, multiple
Plan Do Study Act (PDSA) cycles were completed and
evaluated to determine program efficacy and impact on
both outpatient pharmacy utilization and patient out-
comes. One means of program evaluation was the use of
surveys administered to patients and their families. We
collected pharmacy fill rate data from January 2013 to
November 2015. We also obtained additional data about
medication delivery from November 2014 to February
2015 to determine if those patients receiving medication
deliveries were significantly different in terms of patient
demographics or ED utilization rates.

METHODS

Context

Nationwide Children’s is a free-standing pediatric hospital
with a Level I Pediatric Trauma Center and Pediatric ED
located in Columbus, Ohio. One of 2 hospital outpatient

Pediatric Quality and Safety

pharmacies is located adjacent to the ED. From October
2013 to October 2014, the ED saw an estimated 248
patients per day and approximately 15 asthma patients
per day. However, before the initiation of a more formal-
ized medication delivery program, only 22.2% of patients
filled ED asthma medications through the outpatient hos-
pital pharmacy.

Intervention

A core group consisting of an emergency medicine phy-
sician, quality improvement service manager, ED clini-
cal lead nurse, ambulatory pharmacist, ED staff nurses,
licensed practical nurse/patient liaison, and a pharmacy
resident developed a feasible workflow (Fig. 1). The
group completed multiple small PDSA cycles and eval-
uated patient satisfaction survey answers to improve the
processes during this study.

The pharmacy team, consisting of student pharma-
cists and outpatient pharmacist preceptors, were edu-
cated on how to provide the medication delivery service
via standardized training. Student pharmacist educa-
tion consisted of pediatric drug information, cultural
competency, project workflow, asthma disease state
and medication counseling, and electronic medical
record training. Pharmacists received project informa-
tion and electronic medical record training. ED nurses
and medical residents received project training during
weekly meetings, whereas ED attending physicians were
trained one-on-one during their shifts. The core group
placed various marketing materials throughout the ED
as well to promote utilization of the medication delivery
program.

Communication between the ED and the pharmacy
department occurred via medical electronic communica-
tion devices and telephone. ED and pharmacy staff also
voiced recommendations for improvement to core team
members who met weekly to discuss and implement
changes.

The prescription delivery service began on November
11,2014, with data collection starting on January 1,2013,
to ensure an adequate amount of baseline data before
program initiation. Any child between 2 and 18 years of
age who presented to the ED with a primary diagnosis
of asthma and received prescriptions from the ED for
asthma during the hours the hospital pharmacy was open
(9:00 AM to 11:00 Pm Monday to Friday) was eligible for
medication delivery. Interpreter services were available
for non-English-speaking patients. Patients/families that
met inclusion criteria for the prescription delivery service
were asked by the nurse or provider if they would like
their asthma medication prescriptions (one or all medi-
cations prescribed) delivered from the pharmacy to the
ED bedside. If the patient agreed, the ED would then
contact the hospital outpatient pharmacy to make them
aware of patient participation. Once patient discharge
was decided, prescriptions were sent to and filled as a
priority at the hospital outpatient pharmacy. A pharmacy
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Fig. 1. Nationwide Children’s Hospital (NCH) Emergency Department (ED) asthma prescription (Rx) delivery program workflow.

staff member then delivered medications to the bedside,
shared verbal and written education, provided supplies,
and obtained payment as well as signatures for the pre-
scription(s). The pharmacy staff member then placed a
note in the patient’s electronic medical record detailing
the service provided. Within 1-3 days of discharge and
participation in the prescription delivery service, ED out-
reach nurses followed up with the patient/caregiver via
telephone to obtain patient satisfaction survey responses
for quality improvement purposes.

Study of the Intervention and Measures

Ultimately, this project augmented ongoing quality
improvement initiatives within the hospital to improve
overall asthma control. The quality improvement (QI) team

monitored two outcome measures of interest to assess the
program’s impact on ED asthma patients and their overall
asthma control. The primary outcome measure evaluated
the percentage of patients who filled ED asthma prescrip-
tions at the hospital outpatient pharmacy following the
establishment of a formalized asthma medication delivery
program. The percentage of patients filling asthma prescrip-
tions upon discharge from the ED before and after imple-
mentation of the delivery program reflects the volume of
patients leaving the hospital with medications in hand.

To assess the percentage of patients who filled ED
asthma prescriptions at the hospital outpatient pharmacy,
we reconciled the patients’ electronic medical records
with the hospital outpatient pharmacy records. Before
implementation of the prescription delivery program, an
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average of 22.2% of asthma patients discharged from the
ED with prescriptions during pharmacy hours utilized the
hospital outpatient pharmacy. Based on a previous study
that demonstrated decreased 30-day readmission rates
when patients filled asthma medications at the hospital
outpatient pharmacy, the team aimed to increase hospital
outpatient pharmacy utilization from a previous goal of
30%, to 40% among the ED population.'®

The secondary outcome measure followed ED revisit
rates 7,14 ,and 30 days following treatment for asthma in
the ED based on patient enrollment in the delivery service
versus standard of care. To ascertain the impact of medica-
tion delivery secondary to filling prescriptions at the out-
patient pharmacy, a PDSA was instituted from November
10, 2014, to February 10, 2015, to determine program
influence over the first 4 months of implementation. Each
patient was followed to determine if they returned to the
ED with a primary diagnosis of asthma within the iden-
tified timeframes. From October 2013 to October 2014,
hospital ED asthma return rate data for patients with a
primary diagnosis of asthma was found to be 2.5 % within
7 days, 4.6% within 14 days, and 9.7% within 30 days.
It is important to note some unique aspects of the hospi-
tal outpatient pharmacy that impacted clinical care such
as the provision of education from a pharmacist or phar-
macy student, interpretive services, financial services, and
pharmacist access to medical charts.

To assess patient/family satisfaction with the medication
delivery service during the first 4 months of implemen-
tation, an ED outreach nurse followed up with patient/
family within 1-3 days of discharge to gather feedback
on program strengths and weaknesses. The core team
then analyzed survey answers and implemented service
improvements based on the advice received. Additionally,
time studies, using electronic prescription time stamps,
were completed to assess barriers to the quick provision
of medication and workflow changes were implemented
to overcome these identified barriers.

Analysis
For the primary objective, the percentage of patients who
filled ED asthma prescriptions at the hospital outpatient
pharmacy was tracked over time utilizing a statistical pro-
cess control chart. For this analysis, a shift was defined as
8 consecutive data points above the baseline. Additionally,
a 2-proportions test was completed to determine whether
the increase in hospital outpatient pharmacy utilization
was statistically significant (Minitab 17; Minitab Inc, State
College, Pa.). A P value of < 0.05 was considered significant.
For the secondary outcome of ED revisit data during the
first 4 months of program implementation, we assumed
a 2% difference in ED revisit rates among subjects who
received the delivery service versus those who did not. The
study needed greater than 1,000 patients to show a 2%
decrease in 7-, 14-, and 30-day revisit rates with statistical
power > 80%, assuming 2-sided significance level of at
most o = 0.05. ED revisit rate data were compared using
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Pearson’s chi-square test or a Fisher’s exact test. A P value
of < 0.05 was considered significant.

Ethical Considerations

The QI study does not qualify as human subject research per
policy; therefore, approval by the Nationwide Children’s
Hospital institutional review board was not required.

RESULTS

Primary Outcome

As mentioned previously, the percentage of patients who
filled ED asthma prescriptions at the hospital outpatient
pharmacy was tracked over time utilizing a statistical
process control chart. As can be seen in Figure 2, there
was a statistically significant increase in the percentage of
patients who filled ED asthma prescriptions at the hospital
outpatient pharmacy following the implementation of the
medication delivery program (22.2% versus 33.8%; P <
0.0001).

Secondary Outcome

After initiation of the prescription delivery program,
738 patients with a primary diagnosis of asthma were
discharged from the ED with asthma prescriptions
during the time the pharmacy was open and included in
the study (November 10, 2014, to February 10, 2015).
Of the 738 patients included in the study, 77 patients
filled prescriptions at the hospital outpatient pharmacy
and opted to receive the prescription delivery service,
and 661 patients received asthma prescriptions from
the ED but did not receive the delivery service. As can
be seen in Table 1, there were no statistically signifi-
cant differences between the 2 groups based on demo-
graphics and first asthma control score (ACS), which
assessed asthma severity upon arrival to the ED. Table 2
summarizes the data for ED revisit rates at 7-, 14-, and
30-day for those who received prescription delivery ver-
sus standard of care.

Patient Survey Results

Of the 77 patients who received delivery, 67 patients were
called by outreach nurses, and 39% (26/67) completed
the patient satisfaction survey. Patients not included were
unreachable by phone after 3 attempts. Table 3 shows
survey responses.

Based on survey results collected during the first 4
months of program implementation, patients/families
reported being satisfied to very satisfied with the service.
Additional survey comments showed that patient/families
appreciated the convenience of the medication delivery
service and the associated education they received. Those
who were only satisfied versus very satisfied with the ser-
vice were the same patients/families who reported that
their medications were not ready at the time of discharge.
These survey responses were used to improve procedures/
communication surrounding the speed of the service.



Durkin et al. e Pediatric Quality and Safety (2017) 2:4;e033
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Fig. 2. Statistical Process Control P-Chart demonstrating an increase in the percent of Emergency Department (ED) asthma patients
who filled prescriptions at the Nationwide Children’s Hospital (NCH) outpatient pharmacy.

Key Improvement Areas and Specific Interventions
for the Project

Figure 3 outlines key improvement areas and interventions
for the project. Patient survey results, core team member

Table 1. Characteristics of Patients who did and did not
Participate in the Asthma Medication Delivery Program

Delivered Not Delivered

assessment, and time trials identified communication and
time to be the major barriers to the success of the project.

The timing of prescription delivery was a barrier.
Although the hospital outpatient pharmacy took an aver-
age of 20 minutes to fill prescriptions, ED practice was to
wait to send prescriptions to the pharmacy until the deci-
sion to discharge was confirmed. To overcome this barrier,
providers sent prescriptions earlier and utilized electronic

Characteristic (n=77) (n = 661) P prescribing to improve the speed of prescription receipt

Gender, n (%) and delivery by the pharmacy. The pharmacy prioritized

EAeTale i; Eggﬁ ggé Egg; 0.5556  ED asthma prescriptions as urgent in the workflow. ED
ale . . . .

Race, n (%) registration personnel received education on how to scan
ﬁf(ican/BIack/African American 47 (82) 3?8 (23) 0.3121  prescription cards into the electronic medical record so
Bis—lraanoial/multi—raoial 70) 52 283 that pharmacy could obtain insurance information from
Latino/Hispanic 4(5) 44.(7) the chart upon receipt of prescription. As a final process
Patient/family declined 1(1) 4(1) . . . .
White 17 22) 187 (29) to allow continued room turnover in the ED, if prescrip-

Age, n (%) tions were not ready at the time of discharge, ED staff and
3_51 ¥ y % Egé; ggg g% 0.2098 pharmacy created a process to bring families to a separate
12-17y 9(12) 68 (11) area to complete pharmacy education.

Insurance, n (%)

Commercial 11 (15) 135 (23) 0.2062
Medicaid/Medicaid HMOs 63 (85 458 (77
Other & ey DISCUSSION

First ACS Summa
0-03 36 (56) 344 (62)  0.2039 ry o
04-07 27 (42) 182 (34) The department of pharmacy and emergency medicine suc-
08-10 109 27 (5)

HMOs, health maintenance organizations

cessfully developed and implemented an asthma prescrip-
tion delivery service to the ED with a goal of increasing
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Table 2. Comparison of ED Revisit Rates between Patients
with Medications Delivered Before Discharge versus
Standard of Care

Study Group 7 Days 14 Days 30 Days
Delivered (n = 77), n (%) 1(1.3) 2(2.6) 5(6.5)
Not delivered (n = 661), n (%) 27 (4.1) 40 (6.1) 51(7.7)
P 0.347 0.6095 0.7015

Table 3. Patient Satisfaction Survey Results for Those
Participating in the Asthma Medication Delivery Program

Very Not
Satisfied Satisfied Satisfied
Questions (%) (%) (%)
How satisfied were you with how you
were treated by pharmacy staff? 74 26 0
How satisfied were you with the med- 67 33 0
ication counseling provided?
Please rate your overall satisfaction 64 36 0
with this service.
Yes No
Were the prescriptions ready by the 68 32
time your child was ready to be
discharged?
Would you recommend this service to 92 8

your family and friends?
Additional comments available upon request.

hospital outpatient pharmacy utilization and decreasing
ED revisit rates for asthma exacerbations. This service
allowed for increased communication between the hos-
pital outpatient pharmacy and ED staff, greater involve-
ment of student pharmacists, and expanded the clinical
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role of outpatient pharmacists. Postimplementation of
the medication delivery service, there was a significant
increase in the number of patients who filled ED asthma
prescriptions at the outpatient pharmacy.

Interpretation

The service described increased the number of patients
who went home from the ED with medications as well
as related education needed to prevent return visits. We
attribute the modest increase in prescription fill rates to
several factors. (1) Patients may have the required medi-
cations at home. (2) Families may have preferred pharma-
cies closer to home. (3) The pharmacy delivery wait times
were unacceptable. (4) Families may not have known
about the delivery service.

Pharmacy delivered a total of 212 prescriptions within
the first 4 months of implementation. Of the 77 patients
who received prescription delivery during this time
frame, 85% received an oral steroid, 74 % received a res-
cue inhaler, 56% received a spacer, 35% received other
additional medications, and 29% received a controller
inhaler delivered to the bedside. Oral corticosteroid pre-
scriptions, such as prednisolone, were the most common
medications given from the ED.

Although it appears that patients who enrolled in the
program and had their medications delivered before ED
discharge were potentially less likely to return to the ED
within 7 , 14, and 30 days, our sample size is too small

Title: ED Asthma Medication Delivery Program
Project Leader: Kayla Durkin, PharmD
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to know for sure. However, it is possible that further uti-
lization of the program could lead to improved patient
outcomes in the future. Those who chose to enroll in the
program were provided one-on-one education with a
pediatric-trained pharmacy staff member in the patient’s
ED room where there are fewer distractions than at a
standard pharmacy pick up window.

Since starting the medication delivery service, there was
a notable increase in communication between ED staff
and pharmacy overall. Despite improvement in commu-
nication, implementation, and replication of the service
are challenging due to the fast turnover rates of patients
and staff members in the ED. Thus, core member support
and continual education to ED staff are essential for the
continuation of this service.

Limitations

The major limitation to this project is the small sample
size and short study duration. Lack of randomization and
opt-in service provision is another limitation. The study
did not evaluate reasons why patient/families did not par-
ticipate. Families may not have been offered or may have
declined due to ED length of stay or preferred pharmacy
choice. The study did not assess first-fill compliance in
patients who did not receive medication delivery or overall
medication administration compliance. The study did not
collect outside hospital ED utilization. The analysis did not
account for ED utilization or possession of needed medica-
tions before the study. The study also did not address the
type of medications prescribed between those who opted
to have medications delivered versus those who did not.

CONCLUSIONS

The hospital outpatient pharmacy decentralized staff to
bring asthma prescriptions and medication education to
the bedside with a goal of overcoming first-fill compliance
barriers as well as decreasing return visits to the ED. In
collaboration with the ED and pharmacy staff, the core
group successfully implemented an asthma prescription
delivery service. This service increased the number of ED
asthma patients who filled prescriptions at the hospital
outpatient pharmacy during the hours the pharmacy was
open. However, due to small sample size, it was not pos-
sible to conclusively determine program impact on ED
revisit rates 7, 14, and 30 days post discharge during the
first 4 months of program implementation.

Future directions of this service include earlier decision
making by the ED physicians to prescribe medications to the
pharmacy. A study assessing how initial ACSs correlate with
admissions is ongoing with the hope that collected data will
help providers make earlier evidence-based decisions for dis-
charge and ultimately improve timing for delivery. The hos-
pital outpatient pharmacy has added 0.6 student pharmacist
full-time equivalent and 1 pharmacist full-time equivalent

WWW.pQS.Com

to accommodate increased prescription and patient volume
created by this service. Continued data collection is needed
to determine if the delivery service significantly decreases ED
revisit rates compared with standard of care.
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