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Introduction: Prescription errors threaten patient safety and pharmacists often contact providers for
prescription clarification. This study describes the principal reasons pharmacies call primary care prac-
tices to clarify prescriptions and subsequent implications for quality and patient safety improvement.

Methods: A cross-sectional study of 22 primary care practices participating in a patient safety study
was performed. Callbacks from pharmacies were logged for 2 weeks to determine reasons for callbacks,
most frequently involved drug classes, whether issues were resolved on the same day of the call, and variabil-
ity of callbacks among practice types. Analyses were performed using frequencies, t tests, and �2 tests.

Results: Practices recorded 567 clarification calls, most frequently for prior authorization issues
(n � 209; 37%), formulary issues (n � 148; 26%), and unclear/missing prescription dosages (n � 117;
21%). Drug classes most frequently requiring clarifications were gastrointestinal (n � 122; 21.7%),
cardiovascular (n � 278; 13.9%), and analgesic/anesthetic (n � 74; 13.2%) agents. Issues were re-
solved on the same day 62% of the time. Residency practices averaged more issues per call (P < .001).

Conclusions: Clarification calls made to primary care practices involve administrative and clinical
issues, potentially impacting patient safety. Pharmacy callback data can identify potential prescription
concerns, thereby helping practices develop interventions aimed at reducing errors and improving pa-
tient safety. (J Am Board Fam Med 2006;19:24–30.)

Medication errors have been well studied in inpa-
tient settings and represent a significant threat to
patient safety.1–7 In one study, 6.5% of hospitalized
patients had an adverse drug event, and 28% of
these events were considered preventable.1 In hos-
pitals and skilled nursing facilities, 19% of medica-
tion doses were in error.2 Extrapolation from pre-
vious studies indicate that nationally at least 91,000
patients each year suffer harm by medication errors
in general hospitals.3 Furthermore, medical errors

that could be prevented result in total costs of
between $17 billion and $29 billion per year in
hospitals nationwide.4

In the outpatient setting, errors in prescribing
represent a similar, but under-investigated threat to
safety.8,9 Providers have been encouraged to imple-
ment safety systems to ensure safe practices at the
level where most patient care takes place.4 How-
ever, providers may not be aware of the types of
prescription problems that require clarification nor
the types of medications most likely to require a
pharmacist callback. Incorrect prescribing can lead
to delays in dispensing or to the patient receiving
the wrong medication. A delay or a mistake could
compromise patient safety. To our knowledge,
there is no literature that discusses the primary
reasons pharmacists contact primary care clinics to
clarify prescription orders. The goal of this study
was to identify sources and patterns of prescribing
problems that are amenable to changes designed to
prevent future occurrences of error. The main out-
come measures were reasons for pharmacy call-
backs, drug classes most frequently recorded for
callbacks, whether issues were resolved on the same
day of the call, and variability among practice types.
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Methods
Applied Strategies for Improving Patient Safety
(ASIPS) was a demonstration project that collected
and analyzed medical error reports from clinicians
and staff in 34 primary care practices within 2
practice-based research networks (PBRNs), the
Colorado Research Network (CaReNet) and the
High Plains Research Network (HPRN) from 2001
to 2004. Urban, rural and residency-based practices
were included in the networks. ASIPS was estab-
lished to understand significant issues concerning
patient safety in primary care settings. The volun-
tary error reporting system received a significant
number of reports related to medication errors
(prescribing, dispensing, and monitoring). From
over 800 events that were submitted to the report-
ing system, approximately 25% percent involved
medication. Reports have identified errors occur-
ring throughout the prescription process, including
errors both in writing prescriptions and in dispens-
ing prescriptions. Pharmacists often intervened
with phone calls to the clinics to clarify prescrip-
tions. This study describes the principal reasons for
pharmacy callbacks in primary care practices and
the implications for patient safety improvement.

Design and Sample
This was a cross-sectional study of 22 primary care
practices within ASIPS. Participating sites were se-
lected from among those already participating in
the larger ASIPS study. A total of 27 of the 34
ASIPS practices were invited to participate; 23
agreed to participate and 22 practices completed
the study. Seven sites were not invited to partici-
pate because of concurrent ASIPS studies occur-
ring in those practices. Although having agreed to
participate, one practice failed to complete the nec-
essary documentation and return it in a timely
manner. The sample of 22 sites included 7 resi-
dency programs, 9 rural or community health cen-
ters (CHC), and 6 urban/suburban practices. One
practice used an electronic medical record (EMR)
with electronic prescribing; all other sites used pa-
per charting and prescribing at the time of the
study. Institutional review board approval was
granted by the institutions of all participating sites
before data collection. Each practice collected data
for a 2-week period between October 2002 and
June 2003. The sampling time frame was deter-
mined by individual practices’ ability to participate
in the study.

Data Collection and Analysis
A daily tracking form was created to capture calls
received at the practices from pharmacies (Table
1). In each participating practice, nursing or admin-
istrative staff used the tracking form to record call-
backs, indicating the name of the drug or device,
the reason or reasons the pharmacy called to clarify
the prescription, and if the issue was resolved on
the same day of the call. The data collectors could
select any combination of 9 reasons for the phar-
macy calls: medication not on formulary, prior au-
thorization issues, illegibility, sig (instructions),
amount, type (route), dosage, refill, or “other.”
Data were also collected from each site about the
number of prescribing clinicians, based on full time
employent (FTE), and the average number of daily
patient visits.

After the data were collected, a clinical pharma-
cist confirmed drug or device names and substi-
tuted generic drug names for all trade name entries.
The drugs were then categorized into drug classes
based on therapeutic category using Medispan’s
Therapeutic Classification System (GPI codes), a
hierarchical system of classifying pharmaceutical
products.10 The clinical pharmacist was blinded to
all identifiers of practice type or site. Medications
were determined to be “acute” when the medical
condition could worsen or cause prolonged pain
because of a delay in therapy, such as antibiotics or
analgesics.

Overall frequencies were calculated for individ-
ual drugs, drug classes, reasons for calls, and
whether the issues were resolved on the same day as
the call. Frequencies of daily callback rates by prac-
tice type and by number of FTE prescribing clini-
cians at each practice were calculated and t tests
were performed comparing callback rates in resi-
dency practices to other practices. �2 tests were
performed to compare residency practices with
others based on the number of issues per call.

Results
Among the 22 sites, a total of 567 calls from phar-
macies were recorded with 354 calls made to resi-
dency practices, 109 calls to urban practices, and
104 calls to rural practices. Combined, there were
220 site-days during the study period (10 working
days per site per log � 22 sites). Average callback
rates were 2.6 calls per day (567 calls/220 days).
The total number of callbacks recorded by all sites
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ranged from 0 to 161, with a range of 8 to 161
(mean � SD: 50.6 � 55.5) for residency practices,
4 to 69 (mean � SD: 18.7 � 25.2) in urban/
suburban practices, and 0 to 37 (mean � SD:
11.6 � 12.8) in rural practices.

Reasons for Callbacks
Among the 9 categories of reasons for callbacks, the
most frequent reasons were prior authorization
(n � 209; 37%), formulary issues (n � 148; 26%),
and unclear or missing dosages (n � 117; 21%).
For clarity, reasons for callback were separated into

administrative and clinical categories. Administra-
tive reasons included any issue in which the pre-
scription required clarification for insurance or
pharmacy reasons (eg, prior authorization, formu-
lary, refills), and all other issues were considered
clinical reasons (eg, dosage, instructions, amount).
Table 2 details the frequency of each problem in-
volved in the calls.

Drug Classes
The sites recorded callbacks involving 192 unique
drugs in 13 broad drug classes (Table 3). The most

Table 1. Daily Tracking Form to Record Pharmacy Callbacks*
Medication Clarification Log
Select a type of practice (check one): � Community Health Center � Residency Practice (even if also CHC)
� Rural Office � Non-residency, Urban/Suburban Office

Drug
Name

Make an X in the column indicating the reason for the inquiry (check all that apply)

ILLEGIBLE TYPE DOSAGE SIG AMT REFILLS
PRIOR
AUTH

NOT IN
FORMULARY OTHER

Issue Resolved
Same Day as

Inquiry Received
(mark X if yes)

Definitions: ILLEGIBLE, prescription illegible (eg, pharmacy unable to read the prescription as written; TYPE, wrong or unspecified
type (eg, ointment versus cream, tablets versus liquid); DOSAGE, wrong or unspecified dosage (eg, doesn’t come in ordered strength,
unusually high or low dosage); SIG, wrong or unspecified directions (eg, no directions, directions don’t match amount prescribed);
AMT, wrong or unspecified amount (eg, no amount listed, amount doesn’t match instructions); REFILLS, wrong or unspecified refills
(eg, number of refills not documented); PRIOR AUTH, clarify a prior authorization (eg, authorized by insurance company); NOT
IN FORMULARY, specified drug not in formulary; OTHER, anything that doesn’t fit in above categories.
* Instructions: Please use this log for 2 weeks for any medication clarification inquiries. During the 2-week period, please log each
prescription inquiry and the type of clarification. Please mail the completed logs in the postage-paid envelope. To complete the log,
please:

1. Use a separate sheet for each day of the week. If there are no inquiries, make a large A or write NONE in the middle.
2. Indicate the name of the drug (generic or trade).
3. Indicate the nature of the clarification; indicate all reasons for the inquiry by marking an X in the box or boxes (see Definitions).
4. Indicate whether the issue was resolved on the same day as the inquiry was received. If you were able to resolve the issue on the

same day, mark an X in the box; if not resolved, leave the box empty.
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frequent drug classes recorded in the pharmacy
callback forms were gastrointestinal agents (n �
122; 21.5%), cardiovascular agents (n � 79;
13.9%), and analgesics and anesthetics (n � 74;
13.1%). The most frequent medications recorded
in the pharmacy callback forms were lansoprazole
(n � 63; 11.1%), omeprazole (n � 24; 4.2%) and
levothyroxine (n � 17; 3.0%). The most frequent
reasons for callbacks within drug classes are pro-
vided in Table 4. Although administrative prob-
lems appeared in many calls, clinical issues, such as

illegibility and specifying formulations, were note-
worthy sources of ambiguity for written prescrip-
tions among the sample of practices.

Residency Practices
Residency practices in our sample had callback
rates per FTE clinician that were not significantly
different from other participating practices (0.58
calls/residency clinician vs. 0.55 calls per other cli-
nician, P � .9). However, the number of reasons
per call (ie, per prescription) was significantly
higher among residency practices. Calls having 2 or
more reasons for clarification represented 41%
(145/567) of calls to residency practices and only
6% (13/567) of the calls to other types of practice
(P � .001).

Delay in Dispensing
As an estimated indicator of delay in dispensing, it
was determined whether the problems related to
each prescription were resolved on the same day as
the call. Records indicated that 62.0% of the prob-
lems were resolved on the same day. Those cases

Table 2. Types of Clarification Needed in Pharmacy
Callbacks

Clarification Type
Number of Calls

(Percentage of All Calls)*

Administrative
Prior authorization 209 (37)
Formulary 148 (26)
Other 94 (17)
Refills† 62 (11)
Total 394 (69)

Clinical
Dosage 117 (21)
Sig (instructions) 54 (10)
Amount 32 (6)
Type (route) 17 (3)
Illegible 11 (2)
Total 191 (34)

* Combined totals of administrative and clinical reasons for
callbacks are greater than 100% because each call could involve
multiple types of clarification.
† Wrong or unspecified refills (eg, number of refills not docu-
mented).

Table 3. Drug Classes Most Frequently Recorded for
Pharmacy Callbacks

Broad Drug Class n (%)

Gastrointestinal agents 122 (21.5)
Cardiovascular agents 79 (13.9)
Analgesics and anesthetics 74 (13.1)
Respiratory agents 71 (12.5)
Central nervous system drugs 71 (12.5)
Endocrine and metabolic drugs 60 (10.6)
Anti-infective agents 31 (5.5)
Topical products 16 (2.8)
Genitourinary products 16 (2.8)
Neuromuscular drugs 12 (2.1)
Miscellaneous products 7 (1.2)
Nutritional products 6 (1.1)
Hematological agents 1 (0.2)
Unable to classify (drug not recorded) 1 (0.2)
Total 567 (100)

Table 4. Top Reasons for Callback by Drug Class

Reason for Callback
(no. of calls)

Most Common
Drugs

Percentage of Calls
(n drug/n reason)

Prior authorization
(209)

Ulcer drugs 43.5
Analgesics, narcotics 6.2
Antiasthmatic 5.7

Formulary (146) Ulcer drugs 37.8
Analgesics, narcotics 5.4
Antirheumatic 5.4

Dosage (117) Antidepressants 13.7
Thyroid 9.4
Analgesics, narcotics 8.5

Other (93) Antiasthmatic 10.6
Analgesics, narcotics 8.5
Ulcer drugs 7.4

Refills (62) Analgesics, narcotics 14.5
Thyroid 9.7
Ulcer drugs 8.1

Sig* (53) Ulcer drugs 13.0
Antidiabetic 9.3
Thyroid 7.4

Amount (32) Thyroid 12.5
Analgesics, narcotics 9.4
Antidiabetic 9.4

Type (14) Dermatological 17.6
Antidepressants 11.8
Systemic and topical

nasal products
11.8

Illegible (10) Ulcer drugs 18.2
Penicillins 18.2
Antihypertensive 9.1

* Sig, directions.
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with at least one administrative reason for callback
were resolved the same day 58.0% of the time,
whereas clinical callbacks were resolved 69.4% of
the time (P � .011; 18 cases with both types of
reasons were excluded from the �2 calculations).
However, the problem was not resolved on the
same day 34% of the time when an “acute” medi-
cation was in question. For example, issues regard-
ing antibacterials were not resolved within one day
for 6 of 21 calls (28.6%), antifungals for 3 of 9 calls
(33.3%), and narcotics for 16 of 43 calls (37.2%).
Medications needed for genital herpes were not
resolved for 2 of 2 calls (100%), constipation for 2
of 2 calls (100%) and for migraine 2 of 3 calls
(66.7%).

Discussion
Our study clearly indicates that callbacks from
pharmacies are common in primary care practices
and prescriptions commonly have multiple issues
that need to be addressed. Rural practices may have
lower callback rates because of fewer clinicians, less
managed care influence, and agreements between
physicians and pharmacists about making prescrip-
tion clarifications. In addition, rural pharmacists
may be more familiar with the prescribing patterns
of the relatively small number of clinicians, handle
fewer prescriptions on a daily basis and be the only
pharmacist (or pharmacy) involved in patients’
care. Calls related to administrative issues, specifi-
cally formulary and prior authorizations, represent
a potential patient safety concern with delayed
therapy or compliance errors because of changes in
dosage or frequency. These issues may also be a
significant source of ambiguity for clinicians with
frequent formulary changes.

It was not surprising that the most common
reasons for callbacks of antiulcer/dyspepsia agents
were regarding prior authorization and formulary
issues as there are many options, and companies
frequently negotiate prices with insurance carriers.
Problems associated with prior authorization and
formulary issues could potentially be minimized
within primary care practices if electronic prescrib-
ing systems can be installed with accurate formu-
laries. In addition, to decrease delays in treatment,
it is important for insurers to provide up to date
information to providers. Automatic substitution
within a class of medication (eg, omeprazole for
lansoprazole or lisinopril for fosinopril) may also

ease the burden on busy providers who are unable
to keep up with evolving formularies.

More importantly, our study identified threats in
patient safety with various clinical reasons for call-
backs that led to delays in dispensing of acute med-
ications, and ambiguities in dosage, instructions,
type, amount, and illegibility. Although low in
number, acute medication prescription problems
were not resolved on the same day 34% of the time.
This has potentially significant consequences for
patients who experience delays in therapy that
could have a serious impact on the timely treatment
of illnesses and patient quality of life.

Regarding dosage, prescriptions for thyroid
agents were commonly clarified. This is clinically
important because a narrow therapeutic window
exists, and inappropriate dosing could lead to sig-
nificant patient side effects and adverse outcomes.
Similarly, incorrect dosing of antihypertensive
medications could lead to inappropriate control of
blood pressure and significant life-threatening out-
comes, such as heart attack, stroke or falls. These
types of callbacks point to interventions that are
largely within the control of practices, their clini-
cians and staff. Such interventions may involve in-
novations in information technology. Again, point
of entry systems that ensure appropriate prescrib-
ing and legibility improve patient safety concerns
that exist within the outpatient setting.11–13 Unfor-
tunately, because just one practice was using elec-
tronic prescribing through an EMR there were too
few data in our study for meaningful comparative
analysis.

Regarding prescription clarification, it has not
been previously demonstrated that there may be a
difference between residency practices and other
types of primary care environments. Our results
indicated that there was no difference in the num-
ber of phone calls received per provider, but that
there were a significantly higher number of reasons
for each clarification call made to residency prac-
tices. This phenomenon may be addressed with
more extensive training for prescription writing
and more careful examination of patient records to
determine appropriate therapeutic regimens.

There were several limitations to this study.
First, the practices that were included in the study
volunteered to record data and complete the nec-
essary information. Although most invited practices
(22/27) within ASIPS participated, several practices
did not participate and selection bias may have
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occurred. With an 81.5% response rate, this like-
lihood is small. Research in PBRNs generally is
considered to improve generalizability because the
inquiries are performed across a range of practice
locations and types.14 Second, practices determined
when they would collect data, and the sampling
time frame (October 2002 to June 2003) may have
been impacted by changing formularies and insur-
ance plans during that time. Call rates may have
also varied based on the time of month when data
collection occurred (ie, beginning of the month
versus end of the month), although previous work
on diagnostic information indicates this time
spread should adequately reflect seasonal variation
in presenting problems.15 Third, the callback logs
did not indicate type of prescribing clinician (eg,
physician, physician assistant, resident) and it can-
not be determined more precisely if certain clini-
cians were more likely to generate calls, especially
residents. Fourth, although written instructions
were sent and verbal instructions were given to
on-site coordinators about the study protocol and
definitions used on the forms, verification or mon-
itoring did not occur to determine whether these
logs represent all or nearly all the calls received
from pharmacies. The outcome (callbacks) relies on
the reporting accuracy and compliance of the prac-
tices, and this could have varied among practices;
however, all practices were familiar with ASIPS and
other PBRN studies and each site was contacted by
the study coordinator and given complete instruc-
tions. Finally, pharmacists may not have identified
all prescriptions that needed clarification and may
have different opinions about when practices need
to be called.

Conclusion
Patient safety is ensured when every step of the
process, from choosing the most appropriate med-
ication, to writing the prescription, to dispensing
the medication is optimized to prevent delays in
therapy and medication errors. Ultimately, it is
most important that effective communication take
place to ensure accurate prescriptions and optimal
patient care. Although this study did not gather
data on patient outcomes related to delays, phar-
macy callback records serve as a useful method for
identifying types of prescribing problems that
should be corrected. This study represents inci-
dents where the pharmacy has intervened to clarify

prescriptions and prevent dispensing of the incor-
rect medication. Specifically, prescriptions for gas-
trointestinal, cardiovascular and analgesic/anes-
thetic agents should be carefully evaluated before
they are given to the patient because they have been
shown in this study to be the most problematic.
Furthermore, prescriptions written in residency-
based practices should be reviewed for accuracy and
content before being given to the patient.

Reports made to the ASIPS reporting system
regarding prescription issues have come from pro-
viders and staff within practices; however, a portion
of these reports have been initiated by community
pharmacists and patients, thus indicating that pre-
scription and medication errors occur and are rec-
ognized throughout the entire prescription process.
The ASIPS reporting system and the literature
support data that pharmacists identify many poten-
tial medication errors, but it should not be expected
that every adverse drug event can be caught given
the volume of prescriptions and the complexity of
individual patients and their health plans.3,16

Twenty-one percent (21%) of all the callbacks in
our study involved clarifications of dosages. Pre-
scribers need to be well informed of third party
prescribing policies and more aware of appropriate
prescription writing. To secure patient safety
throughout the process, suggested interventions in-
clude electronic prescribing systems, readily acces-
sible and accurate medication lists, and incorporat-
ing indications for drug therapy on the
prescription. With most callbacks being related to
prior authorizations and formulary issues, design-
ing a system that would accommodate automatic
substitutions while meeting legal requirements for
dispensing has the potential to significantly de-
crease the extra time needed by practices and phar-
macies to clarify straightforward substitutions. Ro-
bust, clinical-based, electronic solutions could
potentially remedy many of the clinical types of
clarifications, but the actual impact of such reme-
dies should be further evaluated.
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