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OBJECTIVE Often we call the patient’s pharmacy to obtain a refill history to assess inhaled corticosteroid 
(ICS) adherence. The purpose of this project was to determine the accuracy of refill histories for ICS (with  
or without long-acting beta agonist) listed in Epic’s Medication Dispense History.

METHODS We evaluated 61 patients and used data from 38 who met the following criteria: 1) under the care 
of the UF Pediatric Severe Asthma Clinic; 2) taking the same dose of the same ICS product for 6 months 
before the patient’s last clinic visit; and 3) having data available from the pharmacy where the last ICS 
prescription was electronically sent. We called the pharmacies to obtain a verbal report of their refill record. 
Then, we compared the number of refills reported to the number listed in Epic’s records using a Wilcoxon 
matched-pairs signed-ranks test.

RESULTS Of the 293 refill dates listed in Epic, 157 were duplicates, giving a 54% error. After deleting dupli-
cates, the mean (SD) number of refills listed in Epic was 3.6 (2.0) compared with 3.3 (2.0) in pharmacies over 
a period of 6 months (p < 0.0001). After removing duplicates Epic correctly reported the total number of 
refills for 30 of the 38 patients (78.9%). Seven of the remaining patients had more refills listed in Epic while  
1 patient had more refills dispensed.

CONCLUSION This study indicates that our version of Epic over-reports refills thus limiting assessment of 
adherence. In contrast, absence of refills in Epic is a clear indication of poor adherence.
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Introduction
Regular treatment with ICS is the mainstay of care 

for children with persistent asthma. ICS are effective 
in reducing bronchial hyper-responsiveness, airway 
inflammation, asthma symptoms and exacerbations.1 
Poor adherence to ICS has been associated with an 
increase in asthma-related emergency department 
visits and hospitalizations, as well as more frequent 
oral steroid use.2 Also, poor ICS adherence has been 
identified as a risk factor for asthma deaths.3

Unfortunately, many patients with asthma have poor 
overall ICS adherence.4,5 For example, in a previous 
study of 116 patients under the care of the University 
of Florida (UF) Pediatric Pulmonary Division, only 61% 
of the ICS prescriptions were filled.6 When compared 
with Florida Medicaid payments for these patients, the 
pharmacies provided accurate information 92% of the 
time. Interestingly, physicians were able to identify only 
49% of patients who had an adherence rate of <50%. 
In a subsequent study of different patients in the same 

clinic, adherence to ICS averaged 44% compared with 
59% for montelukast, a once daily oral tablet.7 As a 
result of these studies, providers in our clinic routinely 
call the patients’ pharmacy to evaluate adherence 
before stepping-up therapy in patients who are poorly 
controlled on ICS monotherapy.

Epic (Epic Systems Corporation; Verona, WI) is the 
electronic medical record (EMR) software used by UF 
Health. The system includes the “Medication Dispense 
History” feature that provides refill histories for each 
prescription filled by a pharmacist for a given patient, 
and is available to prescribers, clinical pharmacists, 
and nurses. Of note, this information is collected and 
provided to Epic by a third party, Surescripts, a com-
pany that aligns nearly all electronic health records, 
vendors, pharmacy benefit managers, pharmacies, 
and clinicians. Since calling the patient’s pharmacy 
to obtain a refill history is time consuming, it would 
be more efficient for providers to use Epic’s Medica-
tion Dispense History feature to evaluate adherence. 
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However, there is no information on the accuracy of 
this feature.

Methods
Study Design and Study Population.  The primary 

objective of the study was to determine the accuracy of 
refill histories for ICS (with or without long-acting beta 
agonist) listed in Epic’s Medication Dispense History. 
The secondary objective was to determine how fre-
quently duplicate records occurred and whether they 
could be filtered out. Sixty-one charts were initially re-
viewed by the first author between May and July 2021. 
The inclusion criteria were as follows: 1) under the care 
of the UF Pediatric Severe Asthma Clinic; 2) taking 
the same ICS product at the same dose for 6 months 
before the patient’s last clinic visit; and 3) having data 
available from the pharmacy where the last ICS pre-
scription was electronically sent. The exclusion criteria 
were a change in ICS product or dose, or the pharmacy 
or Epic did not display the dispense records for the pe-
riod of review.

Data Collection and Analysis.  Pharmacies were 
called that received each patient’s last electronic 
ICS prescription to obtain a verbal report of the pa-
tient’s prescription refill record for the 6 months prior 
to the last Pediatric Pulmonary Clinic visit. The phar-
macy profile served as reference. All the informa-
tion contained in the prescription is retained by the 
pharmacy software when a label for the prescription 
is generated. The central profile of each pharmacy 
was searched and if the prescription had been trans-
ferred to a different pharmacy, that pharmacy was 
also called.

Each patient’s refill dates, total number of refills 
recorded, and days’ supply dispensed, according to 
the pharmacy’s records, were compared with those 
of the Epic records. Percent accuracy was defined as 
the number of patients that had matching refill records 
divided by the total number of patients included. Based 
on the previous study where pharmacies were 92% 
accurate in reporting refills,6 we selected 90% as the 
threshold for Epic accurately reporting total refills. Also, 
the study determined the number of duplicate entries in 
the Epic record as well as any additional discrepancies.

Duplicates are prescription refills on the same day, or 
within a day or so of each other (Figure 1). These cannot 
be separate refills since most third-party payers will 
only approve payment for a 30-day supply. Duplicate 
records were counted as inaccuracies in Epic’s report 
if 2 dates were less than 23 days apart since many pre-
scription benefit plans will allow an early refill beginning 
7 days before the actual refill date.

Statistical Methods. Duplications were excluded from 
statistical analysis and, since the data were not normally 
distributed, the nonparametric Wilcoxon matched-pairs 
signed-ranks test for the number of refills recorded by 
each method was used. Also, the numbers of refills 
 recorded from each method were plotted along the 
45-degree line of identity to determine how many data 
points fell above or below the line.

Results
From the initial 61 charts reviewed, 38 met the inclu-

sion criteria. Eleven patients were excluded because 
of a change in ICS product or dose and 12 patients 
were excluded because their pharmacy or Epic did not 

Figure 1. Information contained in screen display of Epic for a patient taking an ICS with long-acting beta 
 agonist. Note that except for 1/4/2023, each refill has 1 duplicate. The provider and pharmacy names have 
been deleted to de-identify the data.
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 display or provide the dispense records for the period 
of interest. For the 38 patient records that qualified 
for inclusion, there were 125 unique refills listed in 
pharmacy records compared with 293 listed in Epic for 
the same 6-month period (an accuracy of 43%). After 
removal of the 157 duplicate entries in Epic, there were 
136 refills remaining in the Epic records. The mean (SD) 
number of refills was 3.6 (2.0) compared with 3.3 (2.0) in 
pharmacies (p < 0.0001) for the 6-month period. In both 
sources, records for 30 patients were identical, resulting 
in an overall accuracy rate (after removal of duplicates) 
of 79%. Records of seven patients indicated more refills 
in Epic, while only one patient had more refills in the 
pharmacy record compared with Epic (Figure 2).

Discussion
The Epic Medication Dispense History feature in our 

version of Epic did not report refill histories accurately 
when compared against pharmacy dispensing records. 
On average, the information in Epic overestimates the 
true refill rate and thus gives the impression that some 
patients are receiving the medication when they are 
not. The overreporting is particularly misleading for 
patients with poor adherence (defined as <50% of 
prescribed doses).5

The total number of duplicate records recorded for 
the 38 included patients was 157. Duplicate records are 
confusing for providers. If they do not know to disregard 
duplicates, they may mistakenly think that the phar-
macy dispensed multiple inhalers instead of one and 

misinterpret the data. Duplicates could lead providers 
to overestimate a patient’s adherence and overlook a 
missed refill, or to think that the patient is misusing the 
medication and requiring multiple inhalers per month. 
However, even after the duplicates were removed, Epic 
over-reported refills in seven of the 38 patients (18%). 
The cause of this over-reporting is unlikely a result of 
prescriptions that were refilled but not picked up. When 
this happens, pharmacies return the medications to 
stock and reverse the charge, which in turn is supposed 
to remove the refill date from the Epic record. Another 
potential cause of over-reporting after duplicates are 
removed is under-reporting by the pharmacy. In fact, 
in a previous study the accuracy of telephoning the 
patient’s pharmacy to get a refill history was 92%; the 
8% inaccuracy was a result of pharmacies failing to 
report a refill that was reimbursed by Medicaid, who 
provided the information directly to the investigators.

A few limitations were noted in conducting this 
Quality Improvement Project. The reason for focusing 
on time periods before each patient’s last Pediatric 
Pulmonary office visit was because at the time, Epic’s 
Medication Dispense feature only updated with each 
office visit. However, we have now learned that refill 
information can be accessed through another feature, 
“Reconcile Outside Information”, and have alerted 
providers to this option. Interestingly, this feature does 
not list duplicates.

Another limitation of this study is the small sample size 
of 38 patients. This was a result of having to  exclude 11 

Figure 2. Distribution of the number of refills indicated in Epic after duplicates were 
removed and the true number reported by pharmacies plotted along the line of iden-
tity (equality). The numbers in parentheses indicate the number of patients at each 
data point. There are a total of 38 patients. The data points above the line indicate 
over-reporting in Epic.
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patients who had a change in ICS product or dose and 
the other was 12 patients for whom either the pharmacy 
or Epic did not have data. Florida state law requires that 
pharmacies retain records of dispensed medications 
for 2 years (Chapter 64B16–28), and Epic only retains 
data for 1 year. Thus, patients requiring data outside of 
1 year from the start of data collection were excluded.

Next Steps. The results of this study prompted our 
co-author, Dr Anzeela Schentrup, Coordinator for Clini-
cal Documentation at University of Florida Physicians, 
to investigate the cause of the duplication. She found 
that Epic had been receiving refill information from mul-
tiple sources of data. For example, Surescripts reported 
refills from third party payers and some chain pharma-
cies also reported refills to Surescripts which became 
duplicates. This issue was addressed, and both Epic 
and Surescripts now have algorithms to remove the 
duplications. Another alternative is to use the Reconcile 
Outside Information function in place of the Medication 
Dispense History. This is the current method supported 
by Epic to obtain a refill history; however, it was only 
available when a patient had unreconciled outside 
medications (so not at all times). A change was made so 
that the data with duplications removed from Reconcile 
Outside Information is now available both within active 
patient encounters and within patient charts without 
the need for there to be unreconciled medications. Af-
ter this change, there needs to be a subsequent study 
comparing the accuracy of both methods now that the 
duplications have been removed. Also, the providers 
sent a letter requesting that the refill histories be avail-
able to the in-patient staff when a patient is admitted to 
the hospital. This feature is available in a limited way to 
our inpatient staff at this time; however, we are looking 
into making this available in a wider number and type 
of workflows so that all providers and appropriate staff 
can easily utilize the information.

Conclusions
After excluding duplications, Epic’s Medication 

Dispense History only listed refill numbers with 78.9% 
accuracy, and therefore has limited usefulness unless 
the record indicates infrequent refills. If a patient is not 
refilling the ICS, they cannot be taking it. Improving the 
accuracy of our organization’s method of reporting refill 
history will allow the medical team to more efficiently 
evaluate patient adherence to guide patient care. Other 
institutions need to evaluate the accuracy of how their 
EMR reports this information.
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