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Objectives: Determine the effects of an 18-month pilot project using tech-check-tech in 7
community pharmacies on 1) rate of dispensing errors not identified during refill prescription
final product verification; 2) pharmacist workday task composition; and 3) amount of patient
care services provided and the reimbursement status of those services.
Design: Pretesteposttest quasi-experimental study where baseline and study periods were
compared.
Setting and participants: Pharmacists and pharmacy technicians in 7 community pharmacies
in Iowa.
Outcome measures: The outcome measures were 1) percentage of technician verified refill pre-
scriptionswhere dispensingerrorswere not identifiedonfinal product verification; 2) percentage
of time spent by pharmacists in dispensing,management, patient care, practice development, and
other activities; 3) the number of pharmacist patient care services provided per pharmacist
hours worked; and 4) percentage of time that technician product verification was used.
Results: Therewasno significantdifference inoverall errors (0.2729%vs. 0.5124%,P¼ 0.513), patient
safety errors (0.0525% vs. 0.0651%, P ¼ 0.837), or administrative errors (0.2204% vs. 0.4784%,
P¼ 0.411). Pharmacist’s time in dispensing significantly decreased (67.3% vs. 49.06%, P¼ 0.005), and
time in direct patient care (19.96% vs. 34.72%, P ¼ 0.003), increased significantly. Time in other ac-
tivities did not significantly change. Reimbursable services per pharmacist hour (0.11 vs. 0.30,
P¼ 0.129), did not significantly change. Non-reimbursable services increased significantly (2.77 vs.
4.80, P ¼ 0.042). Total services significantly increased (2.88 vs. 5.16, P ¼ 0.044).
Conclusion: Pharmacy technician product verification of refill prescriptions preserved
dispensing safety while significantly increasing the time spent in delivery of pharmacist pro-
vided patient care services. The total number of pharmacist services provided per hour also
increased significantly, driven primarily by a significant increase in the number of non-reim-
bursed services. Thiswasmostly likely due to the increased time available to provide patient care.
Reimbursed services per hour did not increase significantly mostly likely due to lack of payers.

© 2018 American Pharmacists Association®. Published by Elsevier Inc. All rights reserved.
Numerous studies have shown that pharmacists can
improve patients' clinical and financial outcomes of medica-
tion therapy.1-9 Tremendous effort has been put forth in
recognizing the pharmacist as an important health care
provider in optimizing the medication use process. Efforts
include defining pharmaceutical care and medication therapy
management (MTM) and the pursuit of provider status for
pharmacists under the Social Security Act.1,10-12
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In 2009, the Iowa Pharmacy Association (IPA) organized the
New Practice Model Task Force after a group of Iowa pharmacy
leadersmet to discuss a perceived lack of progression in Iowa to
a MTM model in community pharmacy practice. Previous
research suggests that the greatest challenges and barriers for
pharmacists in providing MTM services in the community
setting are lack of insurance companies paying for MTM
services, pharmacists having inadequate time to provide
services, and low payment forMTM services.13 A 2012 study by
Morrell et al. found that for Iowa pharmacists the lack of
availability of pharmacists' time, insufficient staffing levels,
and high levels of dispensing activities were the most fre-
quently reported barriers to the provision of MTM services.14

The task forcewas chargedwith creatinganewpracticemodel
for community pharmacy. The primary goal of the new practice
nc. All rights reserved.
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Key Points

Background:

� Pharmacists are important health care providers,

optimizing the medication use process with medi-

cation therapy management (MTM).

� Lack of availability of pharmacists' time, insufficient

staffing levels, and high levels of dispensing activ-

ities were the most frequently reported barriers to

the provision of MTM services in Iowa.

Findings:

� Having pharmacy technicians verifying the filling of

other pharmacy technicians instead of pharmacists

resulted in no significant change in the rate of any

errors or the rate of patient safety errors during an

18-month study.

� While a sizeable portion of the pharmacists' time was

spent in dispensing activities at baseline, at the end

of an 18-month study, pharmacists had significantly

decreased their time spent in dispensing and signif-

icantly increased the amount time in direct patient

care.

� The total number of services provided per hour of

pharmacist time significantly increased over the span

of the study. Non-reimbursed services per pharma-

cist hour increased significantly, but reimbursed

services per hour did not significantly increase.

� The total number of patient services provided by

pharmacists increased from 23 to approximately 41

for a traditional 8-hour work shift.
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model was to address previously identified barriers to providing
patient care services in Iowa. Because of economic concerns, the
task force was challenged to propose changes that would not
require significant increases in pharmacist staffing. In Iowa,
community pharmacists offer avariety of clinical services, such as
administering immunizations according to protocol, providing
MTM and disease state education services, and administering
prescribed medications.15-17 At the time this study was imple-
mented, reimbursement for patient care services in Iowa was
primarily limited to immunization administration through
prescription drug insurance benefits and MTM services through
online billing platforms. Sustainable payment for all pharmacy
services is a secondary long-term goal of the task force.

To increase time for pharmacist-provided patient care
services, dispensing tasks have been delegated to pharmacy
technicians. One existing model, tech-check-tech (TCT), has been
a safe and effective strategy to allow for growth of clinical
pharmacist services in health systems.18-24 In hospital-based
studies, verification error rates were statistically similar or
betterwith TCTcompared to pharmacist product verification, and
accuracy rateswithTCTranged from98.91% to99.94%. In2011, the
Iowa Board of Pharmacy (IBOP) approved the use of TCT with
certified pharmacy technicians in hospital and “closed door”
long-termcare pharmacy settings.25 The current definition of TCT
in Iowa is when “one or more certified pharmacy technicians are
qualified to safely check the work of other certified pharmacy
technicians and thereby provide final verification of drugs which
are dispensed for subsequent administration to patients in an
institutional setting.”26 Literature review by the task force at the
time found no previous published research into the use of TCT in
community pharmacies in the United States. The task force
decided to pursue evaluation of the intervention of using certified
pharmacy technicians to verify the accuracy of the final
prescription product (i.e., TCT) in community pharmacy practice.

The task force presented a proposal to the IBOP for an
18-month pilot project that was approved in March 2014 and
commenced on June 2, 2014. Working with the IBOP to refine
the pilot project resulted in a mutual decision to initiate TCT in
community pharmacies for refill prescriptions only. Similar to
current hospital TCT practices in Iowa, a certified pharmacy
technician was only allowed to check products filled by
another certified pharmacy technician.

Several research goals were established to measure the
impact of the pilot on areas of interest to the task force and
IBOP. These goals included 1) protecting patient safety by
maintaining or decreasing the rate of dispensing errors that
were not identified upon verification; 2) assuring that time
saved by TCT primarily shifted to patient care services and not
to other activities or to reducing pharmacist hours; and
3) increasing the number of patient care services that were
provided during the time reallocated to patient care. One
study27 was found that discussed the rate of dispensing errors
not identified upon pharmacist verification of filled pre-
scriptions. The IBOP determined a baseline measurement of
the rate of dispensing errors not identified upon pharmacist
verification would be required, as the study was deemed
outdated and was not performed in Iowa.

Objectives

The objectives of this study were to determine the effects of
an 18-month TCT project in 7 community pharmacies on 1)
rate of dispensing errors not identified during refill prescrip-
tion final product verification; 2) pharmacist workday task
composition in 5 areas of practice (dispensing, management,
patient care, practice development, and other activities);
and 3) amount of patient care services provided and the
reimbursement status of those services.

Methods

This study used a 1-group pretesteposttest design. The
population was community pharmacies in Iowa, and the
intervention was TCT. This study was designed within the
parameters and timeline of the approved pilot project set forth
by the task force and IBOP and subsequently approved by the
Drake College of Pharmacy and Health Sciences Institutional
Review Board. The study evaluated the effect of the interven-
tion on rate of dispensing errors, pharmacist workday
composition, and patient care services implemented and their
reimbursement status.

Intervention

Pharmacists completed all prospective drug utilization
reviews for each prescription refill. During the first week of
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implementation all TCT prescriptions were double-checked by
the pharmacist. Sites proceeded with TCT if overall error rates
during this week were no greater than 1 standard deviation
higher than the baseline aggregate average of all the
pharmacies. If the error rate was greater than allowed, addi-
tional training was undertaken, and additional prescription
double-checks were performed. Data for all measures were
collected only on days when TCT was being used. Most sites
used TCT primarily on weekdays, but some sites also imple-
mented TCT on weekends as staffing allowed. Iowa's statutory
definition of TCT only allows a trained, certified technician to
check the work of another certified pharmacy technician.
Therefore, student pharmacists and interns were not allowed
to participate in the TCT process.

Quarterly reports were required by the IBOP. These reports
included aggregate and individual pharmacy reporting of each
of the measures. Interim analysis comparing the quarter being
reported to baseline measures was also required to determine
whether patient safety was being protected and pharmacist
patient care activities were increasing.
Recruitment and training

Community pharmacies that were members of IPA were
invited to participate in the pilot study. To be eligible, they
needed to 1) currently provide or be prepared to provide pa-
tient care services, 2) sign a letter of commitment to provide
resources and training for their staff members and to partici-
pate in project meetings, 3) agree to submit data via an online
survey monthly, and 4) have at least 2 certified technicians
and 1 pharmacist.

Technicians in Iowamust be nationally certifiedwithin 1 year
of employment and registered with the IBOP. Only certified
technicians were allowed to fill or verify the prescription
products. The requirements for the “checking technician”were to
haveworked2000hours as apharmacy technician,1000ofwhich
were required to be in the study site, and to complete 6 hours of
online instructiononprescriptiondispensingand theTCTprocess.
Pharmacists were required to complete 2 hours of online
instruction on the TCT process and implementation. Training for
both pharmacists and pharmacy technicians was developed by
the Collaborative Education Institute with guidance from the
task force and was approved by the IBOP. In addition to online
training, staff members were required to complete an on-site
review of site specific policies and procedures regarding TCT.
Study measures

Verification error measure
The verification accuracy measure was based on published

literature that defined errors as wrong drug, wrong strength,
wrong quantity, incorrect label on container, data entry errors,
and other filling errors.27,28 Because pharmacists completed all
data entry reviews, data entry and label errors were not
included in the study. The task forcemade a consensus decision
to track the following filling errors: wrong drug, wrong
strength, wrong quantity, the number of prescriptions where
the type of medication vial cap (safety cap or non-safety cap)
was not correct, and other errors. The task force also deter-
mined by consensus that not all dispensing errors presented a
probable risk to patient safety and that some were primarily
270
administrative in nature. Errors were defined and categorized
as potential patient safety errors (wrong drug, wrong strength)
or administrative errors (wrong amount, safety cap error) and
other errors. The research team categorized “other” errors by
potential for patient harm. The IBOP accepted these definitions
as consistent with the board's role of protecting patient safety.

Baseline measurements were determined for each site.
Each site double-checked 50 refill prescriptions per day for 15
weekdays to determine the rate of dispensing errors not
identified on pharmacist final product verification. During
each month of the 18-month study period, all sites had a
pharmacist double-check 50 refill prescriptions that were
filled through the TCT process.

Workday composition
Pharmacists reported the number of minutes of time spent

in dispensing, management, patient care, practice develop-
ment, and other activities. The pharmacists were asked to
estimate the number of minutes that they spent in each of
these activities during a work shift. Baseline measurements
were determined for each pharmacy with pharmacists
tracking their time during a 15-weekday baseline period.
During the study period, information was collected during a
5-day data collection period each month and was separate
from the period when verification errors were measured. Each
pharmacist who was working during the 5-day data collection
periodwas asked to track and record theminutes spent in each
activity at the end of each shift, and these were then aggre-
gated and reported. The researchers determined the percent-
age of the pharmacists' day spent in each activity by dividing
the number of minutes in each activity by the total minutes
spent in all categories. Activity definitions were determined by
consensus of the task force (Appendix A).

Pharmacist services
Pharmacists self-reported the number and reimbursement

status for 13 defined categories of patient care services
(Appendix B). The services were modified from a list used
during the Advanced Pharmacy Practice Experience rotations
for students at Drake University and The University of Iowa.
When a service was provided, it was recorded and classified as
reimbursable or non-reimbursable, depending on the
availability of reimbursement. Baseline measurements were
determined for each pharmacy, with pharmacists recording
their services during the same 15-weekday baseline period
when pharmacist workday composition tasks were being
recorded. For this baseline measurement, pharmacists tracked
the number of hours worked, services provided, and
reimbursement status of each service.

Each month during the study period, sites submitted the
number of hours that pharmacists worked and the number of
services provided during the same 5-day period as workday
composition was measured. Services were reported as the
number of services per pharmacist work hour to accommo-
date differing levels of staffing and operating hours between
the sites. This measure was calculated by dividing the number
of times a service was provided by the number of hours the
pharmacist worked.

Intervention fidelity
Pharmacies reported the number of days that TCT was used

during each month. Intervention fidelity was determined by



Table 1
Rates of dispensing errors detected after the verification process at baseline and during the 18-mo study period

Mean error rates ± SD Baselinea 18-mo study periodb P valuec

Prescriptions checked 5565 5950 d

Administratived 0.2204% ± 0.2078% 0.4784% ± 0.6873% 0.411
Patient safetye 0.0525% ± 0.0942% 0.0651% ± 0.1280% 0.837
Overall 0.2729% ± 0.2304% 0.5124% ± 0.8178% 0.513

a Dispensing errors were measured after pharmacists conducted the verification process.
b Dispensing errors were measured after technicians conducted the verification process.
c Comparison of baseline and 18-mo study period, paired t tests.
d Administrative errors (e.g., wrong amount, safety cap error).
e Potential patient safety errors (e.g., wrong drug, wrong strength).
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the percentage of time TCT was used, which was calculated by
dividing the days TCT was used by the number of days
theoretically possible each month. The pharmacies were not
able to always use TCT because of staffing fluctuations and the
staffing requirements to participate in the project.

Each site had a pharmacist who was responsible for
coordinating data collection and submission. The researchers
provided suggested data collection instruments that could be
modified by sites to better fit their daily workflow. Information
collected was standard across sites. All data were submitted
monthly, using Qualtrics online surveys. The researchers
monitored submissions and sent reminder notices to the
pharmacies that had not submitted required data in a timely
manner. The IBOP required data collection and submission as a
condition of participation for pilot sites.

Data analysis

Comparisons were made between baseline measurements
and 18-month aggregate data using paired samples t tests.
Relationships between intervention fidelity and changes in
patient care services provided were evaluated using Pearson r
correlation. All analysis was performed using SPSS statistical
software, and an a priori alpha value of 0.05 was used in all
analysis.

Results

Seven pharmacies were approved by the IBOP for partici-
pation in the pilot program. Participating pharmacies were
from 3 regional chain (6/7) pharmacies in urban (5/7) counties
as defined by the U.S. Census Bureau. They filled an average of
40,299 (±20,414) prescriptions per year.

When assessing dispensing errors, there were no statistical
differences in themeans for administrative (0.2204%± 0.2078%
vs. 0.4784% ± 0.6873%; P ¼ 0.411), patient safety (0.0525%
± 0.0942% vs. 0.0651% ± 0.1280%; P ¼ 0.837) or overall errors
Table 2
Composition of pharmacist tasks

Mean self-reported pharmacist
workday task composition ± SDa

Baseline

Dispensing 67.30% ± 13.48%
Direct patient care 15.96% ± 3.11%
Management 9.19% ± 2.30%
Practice development 3.46% ± 5.05%
Other activities 4.10% ± 5.70%

a Refer to Appendix A for activity definitions.
b Comparison of baseline and 18-month study period, paired t tests.
(0.2729% ± 0.2304% vs. 0.5124% ± 0.8178%; P ¼ 0.513), when
baseline results were compared with the 18-month study
period (Table 1).

The mean amount of time that the pharmacists spent in
dispensing activities significantly decreased (67.30% ± 13.48%
vs. 49.06% ± 15.08%; P ¼ 0.005). Mean direct patient care time
significantly increased (15.96% ± 3.11% vs. 34.72% ± 12.00%;
P ¼ 0.003). Mean pharmacists' time in the other measured
activities did not show significant changes (Table 2).

The mean amount of reimbursable services per pharmacist
hour did not significantly change (0.1101 ± 0.1840 vs. 0.3534 ±
0.3485; P ¼ 0.129). Mean non-reimbursable services per
pharmacist hour were significantly higher (2.771 ± 3.7967 vs.
4.8016 ± 2.5590; P ¼ 0.042) for the aggregated results for the
full 18 months of the study. Mean total services provided per
patient hour were significantly higher (2.8807 ± 3.9680 vs.
5.1550± 2.7672; P¼ 0.044) for the aggregated results for the full
eighteen months of the study (Table 3).

Intervention fidelity was 59.66% over the duration of the
study. The mean intervention fidelity was 57.96%, with a range
of 83.38%-31.04%. The most common reason for not using TCT
was insufficient technician staffing or technician absences.
There was no significant correlation between the amount of
time TCT was used and changes in pharmacist services
provided per hour (P ¼ 0.58).
Discussion

The goal of the task forcewas to implement an intervention
to increase the time that pharmacists have available to work
directly with patients. Using the TCT process with a specially
trained and experienced certified pharmacy technician to
verify the accuracy of the final prescription product was the
intervention implemented. The intent of this research was to
determine if using the TCT intervention would result in a
portion of the pharmacists' workday moving from dispensing
prescription products to providing a greater amount of patient
18-mo study period P valueb

49.06% ± 15.08% 0.005
34.72% ± 12.00% 0.003
8.28% ± 2.85% 0.076
5.11% ± 3.66% 0.106
2.82% ± 3.40% 0.229
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Table 3
Self-reported patient care services delivered by pharmacists

Services per pharmacist hour ± SD Baseline 18-mo study period P valuea

Reimbursableb 0.1101 ± 0.1840 0.3534 ± 0.3485 0.129
Not reimbursablec 2.771 ± 3.7967 4.8016 ± 2.5590 0.042
Total 2.8807 ± 3.9680 5.1550 ± 2.7672 0.044

a Comparison of baseline and 18-mo study period, paired t tests.
b Reimbursement available when service provided.
c Reimbursement not available when service provided.
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care services, all while maintaining a high level of patient
safety. At the time of the implementation of the project, there
was no previous research on TCT in community pharmacies to
provide comparisons. There was some information about the
effectiveness of pharmacists in verifying filled prescriptions in
community pharmacies. The literature lacked descriptions of
the composition of pharmacist workday and descriptions on
the rate of pharmacist provision of patient care services. The
lack of previous information lead to extensive baseline mea-
surements to better describe the current practices in these
pharmacies. Dispensing errors were defined by consensus of
the task force and the researchers, and thesewere similar to the
error descriptions used in 2 earlier studies.27,28

Prescription verification

Pharmacists demonstrated a very low error rate during final
product verification. The rates were similar to 2 studies that
examined the verification error rate in community pharmacies.
When the process changed to having TCT, there were no sig-
nificant changes in the rate of any errors. In the last 6 months of
the study, no verification errors were identified, suggesting that
the process was stable and effective. These findings suggest TCT
can be performed safely by certified pharmacy technicians with
at least 1 year of full-time experience in addition to specific
training on the TCTprocess. Thisfinding has thepotential to lead
to significant changes in the roles of both pharmacy technicians
and pharmacists in community pharmacy practice. The use of
TCT could result in expanded opportunities for pharmacists to
become more involved in patient care. Redeployment of phar-
macists from prescription verification to patient care activities
would allow patients to receive the benefits that have been seen
in previous research but have been difficult to implement in
community practice due to time constraints.

Pharmacist activities

At baseline, a sizeable portion of the pharmacists' time was
spent in dispensing, with a 4.21:1 ratio of time in dispensing to
time providing direct patient care. At the end of the study,
pharmacists had significantly shifted their workday with the
ratio of time in dispensing to time in patient care decreasing to
1.41:1. Time spent in all other activities remained stable
throughout the study period. This finding suggests that one of
the major objectives of the task force, increasing the amount of
time available for pharmacists to provide direct patient care
services, had been achieved.

The number of total services provided per hour of pharma-
cist time significantly increased (2.8807 ± 3.9680 vs. 5.1550 ±
2.7672; P¼ 0.044). Another perspective is that the total number
of patient services provided by pharmacists in an 8-hour work
272
shift increased from 23 to approximately 41. This finding sug-
gests that increasing the time available for pharmacists to
provide patient care will lead to an increase in the number of
services provided. When services were examined for reim-
bursable status, there was a significant increase (2.771 ± 3.7967
vs. 4.8016 ± 2.5590; P ¼ 0.042) in the non-reimbursed services
provided per pharmacist hour. A statistically insignificant in-
crease (0.1101 ± 0.1840 vs. 0.3534 ± 0.3485; P ¼ 0.129) was
found in the amount of reimbursed services provided per
pharmacist hour. This suggests thatwhile increased provision of
non-reimbursable services is dependent on increasing the time
available for service provision, there may be other factors that
could determine the amount of reimbursable services provided.
Pharmacists were likely providing more services without
consideration of reimbursement status. A service could be
either reimbursable or non-reimbursable dependent on the
patients' willingness to pay or the patients' insurance provider
providing payment. The reimbursement status of a service is
often not under the control of the pharmacists providing them.
This could explain why reimbursed services did not increase
significantly compared to non-reimbursed services. Examina-
tion of the individual services did not identify any significant
increase in one type of service. Rather, the increase in overall
services seemed to be due to incremental increases in multiple
pharmacy services across the pharmacies. While not directly
measured, pharmacies anecdotally reported that the amount of
time pharmacists spent with individual patients increased.

Intervention fidelity

It was thought that pharmacies that used TCT more often
would see greater changes than pharmacies who used TCT less
frequently. The expected relationship was not found. While
not directly measured, the lack of a consistent effect may be
due to differing levels of service provision at the initiation of
the study. Some of the pharmacies were already providing a
higher level of services at the start of the study and did not
have as large an increase as others who initially provided
fewer services. Pharmacists who entered the studywith recent
training or experience in providing patient care might have
been more efficient in providing services than pharmacists
whose training and experience were not as extensive. The
ability of pharmacists to provide these services was not
measured at any point during the study; therefore, compari-
sons between pharmacists or pharmacies were not possible.

Because of these results, the IPA has supported the
introduction of legislation to allow TCT into select community
pharmacy practice settings; IPA has also recommended
changing the term TCT to technician product verification. The
intent of this expansion is to increase access to pharmacist-
provided patient care services.
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Future directions for this research include adding
pharmacies with a greater diversity in size and ownership
characteristics to determine if TCT can be used safely
and effectively in a variety of practice settings. Future
investigations will also include the addition of new pre-
scriptions and the ability for technicians to verify pre-
scriptions filled by students and interns to allow investigation
of a fully implemented TCT practice model. At the time of
this report, studies are under way to evaluate these possible
future directions. Finding similar results for refill prescriptions
in other practice settings and with full implementation
including new prescriptions could lead to significant changes
in pharmacy practice in Iowa. Studies are also under way in
several other states to determine the applicability of these
findings to pharmacy practice in those states. Similar findings
in these states could possibly suggest that TCT in community
pharmacy practices could become a common method to
allow pharmacists to perform an increasing number of
patient care services.
Limitations

There are several limitations to this research. There is a
limited amount of previous research into the accuracy of
pharmacist verification of prescriptions; therefore, it is
difficult to state with certainty that the TCT process is as
effective as pharmacist verification. While there is informa-
tion in the literature about the effectiveness of TCT in hos-
pitals, the process of dispensing medications is different in
community pharmacies. In hospitals, most doses are
dispensed in unit dose systems and are subject to additional
verification before administration to the patient; therefore,
direct comparisons with this literature are difficult. The
amount of time spent by pharmacists in patient care activities
and the number of services provided was self-reported, which
could possibly lead to social desirability bias. Because the
results were similar between pharmacies, this is likely not a
significant limitation. While the number of pharmacist-pro-
vided patient care services was measured, the time spent on
each service was not measured; therefore, the full measure of
the effect on service provision cannot be determined. Im-
munization services may be seasonal in nature; therefore, the
changes found may have been because of expected seasonal
variation, as the 15-day baseline period was not during the
period where increased immunization services would have
been expected. The intrinsic interest that pharmacists had for
providing patient care was not measured, and it could have
affected the amount of patient care services provided. The
findings are applicable to similar pharmacies within Iowa;
however, because of differences in pharmacy practice acts
and technician training requirements in other states, the
findings might not be fully applicable to similar pharmacies in
other states.

This research may not be applicable to higher-volume
pharmacies and large chain pharmacies because the phar-
macies in the study were small chain or independent
pharmacies. Another limitation is the lack of a full exami-
nation of the economic impact of these changes. A general
assumption is that increases in patient care, especially
reimbursed services, would increase revenue to more than
offset possible increases in operating and staff costs
resulting from the workplace redesign. Lack of consensus
about how to measure both costs and revenue in addition to
the sensitive nature of financial data limited the ability to
study these factors.
Conclusion

TCT of refill prescriptions was found to be a safe and
effective intervention to increase the time available for phar-
macists to provide patient care services. The rates of
dispensing errors that were not found upon technician veri-
fication of the filled prescription were similar to those when
pharmacists performed the verifications. Pharmacists rein-
vested the majority of time freed by TCT to provide patient
care. The number of all pharmacist services provided per hour
also increased, mostly likely because of the increased time
available to provide patient care. These results successfully
addressed the goals of the pilot project of maintaining
dispensing accuracy, redistributing pharmacist time spent in
dispensing to clinical responsibilities, and increasing the
number of pharmacist-provided patient care services.
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Appendix
Appendix A
Pharmacist workday composition definitions

Category Definition/Guide

Dispensing activities Entering prescriptions into computer, physically filling prescriptions, checking filled prescriptions, obtaining
refills from prescriber, insurance communications, compounding, medication synchronization tasks
(documenting what was filled, preparing refills, filling and checkingmedicine packs and nursing home unit dose
packaging)

Business management activities Inventory management including pulling outdated or expired medication, scheduling, personnel management
functions (scheduling, hiring, evaluations, and payroll), financial activities, business marketing and promotions,
DME billing, Outcomes and Mirixa management (including billing for services and reconciliation for services
provided), LTC medication inspections, and ordering supplies for established clinics

Patient care Prescription counseling, MTM activities (including writing up patient notes), physical assessments, over-the-
counter recommendations, DUR activities, medication reviews, charting, medication synchronization
appointments with patient, hospice team meetings, LTC medication reviews, attending rounds, answering
patient and provider questions

Practice development Educating and training staff members to deliver patient care, meeting with health care providers and payers to
establish and promote services, attending meetings to discuss pharmacy services, setting up new immunization
clinics

Other Any activities that are performed that do not fit the above categories (e.g., precepting or teaching opportunities)

DME, durable medical equipment; LTC, long-term care; MTM, medication therapy managment; DUR, drug utilization review.
Appendix B
Pharmacy service categories

Service Definition/Guide

Prescription counseling Any discussion points covered in OBRA ‘90 counseling rules.
Drug therapy problems identified through dispensing DUR Problems found and addressed during workflow including contacting prescriber and

patient; separate from a scheduled appointment
Drug information requests Information about OTC or Rx medications from patients or providers, separate from

counseling process (i.e., medications patient is not taking but just asking about)
Patient education services Disease state education, device training (e.g., insulin pens, diabetes meters, inhalers)
Immunizations Includes discussion about vaccines, benefits, disease prevention and administration of

vaccine in this category
Injection administration Nonimmunization administration
Patient screening and testing Health screening
MTM services MTM services can be done within workflow or by appointment
MTM: current medication list and history collection For example, setting up a new patient at the pharmacy during workflow or during part

of a scheduled MTM appointment
MTM: medication reconciliation For example, providing a medication list to hospital upon admission or reviewing list

from hospital upon discharge or updating medication list through scheduled MTM
appointment

MTM: patient follow-up Examples include adherence checks, following up on new medications, and follow-up
MTM appointment

MTM: patient interview Information collected during an MTM appointment
MTM: consultation with provider Mark this category for consults that result from problems found during medication

reviews, not DUR problems found during workflow
Other: please write on back Describe on survey

OBRA ‘90, Omnibus Budget Reconciliation Act; DUR, drug utilization review; OTC, over-the-counter; Rx, prescription; MTM, medication therapy management.
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