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Pharmacists’ admission medication histories (AMHs) are 
known to reduce adverse drug events (ADEs). Pharmacist- 
supervised pharmacy technicians (PSPTs) have also been 
used in this role. Nonetheless, few studies estimate the costs 
of utilizing PSPTs to obtain AMHs. We used time and motion 
methodology to study the time and cost required for phar-
macists and PSPTs to obtain AMHs for patients at high risk 
for ADEs. Pharmacists and PSPTs required 58.5 (95% con-
fidence interval [CI], 46.9-70.1) and 79.4 (95% CI, 59.1-99.8) 
minutes per patient, respectively (P = 0.14). PSPT-obtained  

AMHs also required 26.0 (95% CI, 14.9-37.1) minutes of 
pharmacist supervision per patient. Based on 2015 US Bu-
reau of Labor Statistics wage data, we estimated the cost of 
having pharmacists and PSPTs obtain AMHs to be $55.91 
(95% CI, 44.9-67.0) and $45.00 (95% CI, 29.7-60.4), respec-
tively, which included pharmacist supervisory cost, per pa-
tient (P = 0.32). Thus, we found no statistically significant 
difference in time or cost between the two provider types. 
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Using pharmacists to obtain admission medication histories 
(AMHs) reduces medication errors by 70% to 83% and resul-
tant adverse drug events (ADEs) by 15%.1-3 Dissemination 
of this practice has been limited by several factors, including 
clinician practice models, staff availability, confusion in pro-
vider roles and accountability, and absence of standardized 
best practices.4-5 This paper assesses one of these barriers: 
the high cost of utilizing pharmacists. Third-person observer 
time and motion analysis shows that pharmacists require 46 
and 92 minutes to obtain AMHs from medical and geriatric 
patients,6 respectively, resulting in pharmacist costs of $44 to 
$88 per patient, based on 2015 US Bureau of Labor Statistics 
(BLS) hourly wage data for pharmacists ($57.34).7 

Pharmacist-supervised pharmacy technicians (PSPTs) 
achieve AMH accuracy comparable to pharmacists,8-9 but 
their hourly wages are only 26% of pharmacists’.7 We conduct-
ed a third-person observer time and motion study10 to compare 
the amount of time and labor cost necessary for pharmacists 
and PSPTs to obtain AMHs for patients at high risk for ADEs.

METHODS
This study originated as part of a randomized, controlled tri-
al conducted during January-February 2014 at Cedars-Sinai 

Medical Center (CSMC), an 896-bed, university-affiliated, 
not-for-profit hospital.9 Pharmacy staff included pharma-
cists, PGY-1 pharmacy residents, and pharmacy technicians, 
each of whom received standardized didactic and experien-
tial training (Appendix 1). 

The pharmacists’ AMH and general pharmacy experience 
ranged from <1 to 3 years and <1 to 5 years, respectively. For 
PSPTs, AMH and general pharmacy experience ranged from 
<1 to 2 years and 1 to 17 years, respectively. Three addition-
al pharmacists were involved in supervising PSPTs, and their 
experience fell within the aforementioned ranges, except for 
one pharmacist with general pharmacy experience of 16 
years. The CSMC Institutional Review Board approved this 
study with oral consent from pharmacy staff. 

For the trial, pharmacists and PSPTs obtained AMHs from 
185 patients identified as high-risk for ADEs in the CSMC 
Emergency Department (ED). Patients were randomized 
into each arm using RANDI2 software11 if they met one of 
the trial inclusion criteria, accessed via electronic health re-
cord (EHR) (Appendix 2). For several days during this trial, 
a trained research nurse shadowed pharmacists and PSPTs to 
record tasks performed, as well as the actual time, including 
start and end times, dedicated to each task.     

After excluding AMHs with incomplete data, we calcu-
lated mean AMH times and component task times (Table). 
We compared mean times for pharmacists and PSPTs using 
two sample t tests (Table). We calculated mean times of 
tasks across only AMHs that required the task, mean times 
of tasks across all AMHs studied, regardless of whether the 
AMH required the task or not (assigning 0 minutes for the 
task if it was not required), and percent mean time of task 
per patient for providers combined (Table).
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TABLE. Observed Admission Medication History Tasks and Time Spenta

Mean Times Based on AMHs that Required this Task 
(n = reported in each section)

Mean Times Based Across All AMHs 
(Combined n = 30, Pharmacists n = 12, PSPTs n = 18)

Observed  
AMH Tasks

Observed AMH  
Task Descriptions

Mean Time 
for Providers 
Combined
(minutes)

Mean Time for 
Pharmacists 

(minutes)

Mean Time 
for PSPTs
(minutes)

P  
valueb

Mean Time  
for Providers 
Combined
(minutes)

Mean Time for 
Pharmacists 

(minutes)

Mean Time 
for PSPTs
(minutes)

P  
valueb

% Mean Time 
per Patient for 

Providers  
Combined 

Direct Patient  
Care Activities

Discussion with patient 
and/or family member/
caregiver at bedsidec

20.4
(95% CI

15.5-25.2)

n = 21

19.1
(95% CI

13.3-24.9)

n = 9

21.3
(95% CI

13.9-28.8)

n = 12

.67 14.3
(95% CI

9.5-19.0)

14.3
(95% CI

7.8-20.9)

14.2 
(95% CI 

7.4 – 21.1)

.98 17.7%
(95% CI

12.0-23.4)

Utilizing  
Secondary 
Resources

Obtain medication  
information from  
outpatient pharmacies 
via phone and/or faxd

15.8
(95% CI

10.2-21.4)

n = 18

13.8
(95% CI

8.9-18.6)

n = 8

17.4
(95% CI

8.0-26.9)

n = 10

.54 9.5
(95% CI

5.1-13.8)

9.2
(95% CI

4.2-14.1)

9.7
 (95% CI 
3.1-16.2)

.91 11.6%
(95% CI

6.6-16.6)

Obtain medication  
information from care-
givers or family members 
who are not present 

8.8
(95% CI

4.6-13.0)

n = 5

17

n = 1

6.8
(95% CI 5.1-8.6)

n = 4

N/Al 1.5
(95% CI
 0.1-2.8)

1.4
(95% CI 
-1.4-4.2)

1.5
 (95% CI 
0.1-2.9)

.74 1.7%
(95% CI

-0.1%-3.5%)

Obtain medication  
information from MD 
offices

12.3
(95% CI

4.3-20.3)

n = 4

9

n = 1

13.3
(95% CI

2.5-24.2)

n = 3

N/Al 1.6
(95% CI
-0.1-3.4)

0.8
(95% CI
-0.7-2.2)

2.2 
(95% CI

 -0.6-5.0)

.44 1.1%
(95% CI
0.0-2.2)

Obtain medication 
information from dialysis 
centers

7.8
(95% CI

3.9-11.6)

n = 4

11

 n = 1

6.7
(95% CI

2.1-11.2)

n = 3

N/Al 1.1
(95% CI 
0.0-2.2)

0.9
(95% CI

 -0.9-2.7)

1.1 
(95% CI 
-0.2-2.5)

.86 1.3%
(95% CI
0.1-2.6)

Obtain medication  
information from SNFse

11.1
(95% CI

8.7-13.5)

n = 9

11.7
(95% CI

9.9-13.4)

n = 3

10.8
(95% CI

7.2-14.4)

n = 6

.77 3.3
(95% CI
1.3-5.3)

2.9
(95% CI 
-0.1-5.9)

3.6 
(95% CI
0.9-6.3)

.74 6.1%
(95% CI

2.1-10.1)

Utilizing  
Electronic  
Health Record

Review the patient’s 
EHR prior to seeing the 
patientf 
Update AMH in EHR and 
document pharmacist 
verification of the AMHg

Write pharmacist AMH 
noteh

Complete order for phar-
macist to obtain AMH 

30.1
(95% CI

24.5-35.6)

n = 30

32.0
(95% CI

25.4-38.6)

n = 12

28.8
(95% CI

20.5-37.2)

n = 18

.60 30.1
(95% CI

24.5-35.6)

32.0
(95% CI

25.4-38.6)

28.8
(95% CI

20.5-37.2)

.60 42.8%
(95% CI

37.4-48.2)

Pharmacist 
Supervision of 
Techniciansi

Provide workflow  
guidance, if neededj

Verify technician  
completed AMHk

Verify technician AMH 
with patient and/or 
secondary resources, if 
needed
Provide feedback for 
technician AMH errors, 
if needed

26.0
(95% CI

14.9-37.1)

n = 18

-

n = 0

26.0
(95% CI

14.9-37.1)

n = 18

N/Al 26.0
(95% CI

14.9-37.1)

n = 18

-

n = 0

26.0
(95% CI

14.9-37.1)

n = 18

N/Al 17.3%
(95% CI

10.8-23.8)

Miscellaneous Request interpreter 8.0

n = 1

8.0

n = 1

-

n = 0

N/Al 0.3
(95% CI
-0.3-0.8)

0.7
(95% CI

 -0.6-2.0)

-

n = 0

N/Al 0.3%
(95% CI
-0.3-0.9)

aTotal time to obtain an AMH includes tasks below. Note: Not all tasks are required for each AMH.
bComparison of mean time to complete tasks for pharmacists vs. PSPTs using two sample t tests.
c�May include discussing the following: Introducing self to patient and assessing mental status; identifying the patient’s primary caregiver for medications, if not the patient; reviewing the patient’s medication list and/or pill bottles, if 
available; reviewing prescription medications, OTC medications, and non-oral medications; assessing patient medication literacy and adherence; providing medication education; determining last dose of medications; and obtaining 
pharmacy/secondary resource information.

dTime to obtain pharmacy fill data.
e�May include the following:  Reviewing SNF MAR sent with patient; calling SNFs for medication list or to fax SNF MAR, if not sent with the patient; and calling SNF for clarification of SNF MAR.
f�May include reviewing the following: Current unvalidated AMH; subjective and objective patient information for current admission; recent hospitalizations; and recent outpatient records.
g�May include updating the following: Deleting, modifying, and adding medications based on validated AMH; selecting EHR medication entries, while considering inpatient formulary and ensuring patients are discharged on home medica-
tions vs. formulary substitutions; and providing time of last dose of medications for scheduling of first inpatient dose, if ordered.

h�May include documenting the following: Resources utilized to obtain the AMH; outpatient, hospital discharge, or long-term care facility medication errors; patient self-adjustments or self-discontinuing of medications; recent significant 
MD changes; patient medication adherence or literacy issues; and patient medication concerns. 

iPharmacist time to supervise PSPTs.
jMay include providing guidance for the following: Information that needs to be clarified with the patient; next steps in reconciling sources of information; how to update the AMH in the EHR.
kBased on sources of information obtained by the PSPT and PSPT presentation of AMH.
lUnable to calculate P value due to inadequate n in each arm.

NOTE: Abbreviations: AMH, admission medication history; CI, confidence interval; EHR, electronic health record; MAR, medication administration record; MD, medical doctor; OTC, over-the-counter; PSPTs, pharmacist-supervised  
pharmacy technicians; SNF, skilled nursing facility.
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We calculated Pearson product-moment correlation esti-
mates between AMH time and these continuous variables: 
patient age; total number of EHR medications; number of 
chronic EHR medications; years of provider AMH experi-
ence; and years of provider general pharmacy experience. 
Using two sample t tests, we also checked for associations 
between AMH time and the following categorical variables: 
sex; presence of a patient-provided medication list; caregiv-
er availability; and altered mental status, as determined by 
review of the ED physician’s note. Caregiver availability was 
defined as the availability of a family member, caregiver, or 
medication administration record (MAR) for patients re-
siding at a skilled nursing facility (SNF). The rationale for 
combining these variables is that SNF nurses are the prima-
ry caregivers responsible for administering medications, and 
the MAR is reflective of their actions. 

After reviewing our initial data, we decided to increase 
our sample size from 20 to 30 complete AMHs. Because the 
trial had concluded, we selected 10 additional patients who 
met trial criteria and who would already have an AMH ob-
tained by pharmacy staff for operational reasons. The only 
difference with the second set of patients (n = 10) is that we 
did not randomize patients into each arm, but chose to focus 
on AMHs obtained by PSPTs, as there is a greater need in 
the literature to study PSPTs. After finalizing data collec-
tion, the aforementioned analyses were conducted on the 
complete data set. 

Lastly, we estimated the mean labor cost for pharmacists 
and PSPTs to obtain an AMH by using 2015 US BLS hourly 
wage data for pharmacists ($57.34) and pharmacy techni-
cians ($15.23).7 The cost for a pharmacist-obtained AMH 
was calculated by multiplying the measured mean time a 
pharmacist needed to obtain an AMH by $57.34 per hour. 
The cost for a PSPT-obtained AMH was the sum of the 
PSPT’s measured mean time to obtain an AMH multiplied 
by $15.23 per hour and the measured mean pharmacist su-
pervisory time multiplied by $57.34 per hour. 

RESULTS
Of the 37 observed AMHs, 30 had complete data. Seven 
AMHs were excluded because not all task times were record-
ed, due to the schedule restraints of the research nurse. Phar-
macists and PSPTs obtained 12 and 18 AMHs, respectively. 
Mean patient ages were 83.3 (95% confidence interval [CI], 
77.3-89.2) and 79.8 (95% CI, 71.5-88.0), for pharmacists 
and PSPTs, respectively (P = 0.55). Patient’s EHRs con-
tained a mean of 14.3 (95% CI, 11.2-17.5) and 16.3 (95% 
CI, 13.2-19.5) medications, prior to pharmacists and PSPTs 
obtaining an AMH, respectively (P = 0.41). 

The mean time pharmacists and PSPTs needed to obtain 
an AMH was 58.5 (95% CI, 46.9-70.1) and 79.4 (95% CI, 
59.1-99.8) minutes, respectively (P = 0.14). Summary time 
data per provider is reported in the Figure. The mean time 
for pharmacist supervision of technicians was 26 (95% CI, 
14.9-37.1) minutes. Mean times of tasks and comparisons 
of these means times between providers are reported in the 
Table. The percent mean time for each task per patient for 
providers combined is also reported in the Table, in which 
utilizing the EHR was associated with the greatest percent-
age of time spent at 42.8% (95% CI, 37.4-48.2). 

In the 18 cases for which a caregiver (or SNF medication 
list) was available, providers needed only 58.1 (95% CI, 
44.1-72.1) minutes to obtain an AMH, as compared with 
90.5 (95% CI, 67.9-113.1) minutes for the 12 cases lack-
ing these resources (P = 0.02). We also found that among 
PSPTs, years of AMH experience were positively correlated 
with AMH time (coefficient of correlation 0.49, P = 0.04). 
No other studied variables were correlated with or associated 
with differential AMH times. 

We estimated mean labor costs for pharmacists and PSPTs 
to obtain AMHs as $55.91 (95% CI, 44.9-67.0) and $45.00 
(95% CI, 29.7-60.4) per patient, respectively (P = 0.32). In the 
latter case, $24.85 (95% CI, 14.3-35.4) of the $45.00 would 
be needed for pharmacist supervisory time. The labor cost for 
a PSPT-obtained AMH ($45.00) was the sum of the PSPT’s 

FIG. Time necessary for pharmacists and pharmacist-supervised pharmacy technicians to obtain an admission medication history.

NOTE: Abbreviation: CI, confidence interval.

Pharmacist 1 (64.8, 51.6-77.9)

Pharmacist 2 (48.0, 30.4-65.6)

Pharmacist 3 (40, NA)

Pharm Tech 1 (54.9, 45.0-64.7)

Pharm Tech 2 (67.0, 43.1-90.9)

Pharm Tech 3 (103.6, 70.4-136.8)

Pharm Tech 4 (193, NA)
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mean time (79.4 minutes) multiplied by technician wage data 
($15.23/hour) and supervising pharmacist’s mean time (26.0 
minutes) multiplied by pharmacist wage data ($57.34/hour).

DISCUSSION
Although limited by sample size, we observed no difference 
in time or costs of obtaining AMHs between pharmacists 
and PSPTs. Several prior studies reported that pharmacists 
and technicians needed less time to obtain AMHs (20-40 
minutes), as compared with our findings.12-14 However, most 
prior studies used younger, healthier patients. Additionally,  
they used clinician self-reporting instead of third-person 
observer time and motion methodology. Indeed, the phar-
macist times we observed in this study were consistent with 
prior findings6 that used accepted third-person observer time 
and motion methodology.10 

We observed more variation in time to obtain AMHs 
among PSPTs than among pharmacists. While variation 
may be at least in part to the greater number of technicians 
studied, variation also points to the need for training and 
oversight of PSPTs. Selection of PSPTs with prior experi-
ence interacting with patients and functioning with higher 
levels of autonomy, standardized training of PSPTs, and con-
sistent dedication of trained PSPTs to AMH functions to 
maintain their skills, may help to minimize such variation.

Limitations include the use of a single center and a small 
sample size. As such, the study may be underpowered to 
demonstrate statistically significant differences between 
providers. Furthermore, 7 AMHs (19%) had to be excluded 
because complete task times were missing. This was exclu-
sively because the workday of the research nurse ended be-
fore the AMH had been completed. Another limitation was 
that the tasks observed could have been dissected further to 
identify even more specific factors that could be targeted to 
decrease AMH times. We recommend that future studies be 
larger, investigate in more depth various factors associated 
with time needed to obtain AMHs, consider which patients 
would most likely benefit from PSPTs, and use a measure of 
value (eg, number of history errors prevented/dollar spent).

In summary, we found that PSPTs can obtain AMHs for 
similar cost to pharmacists. It will be especially important to 
know whether PSPTs maintain the accuracy documented in 
prior studies.8-9 If that continues to be the case, we expect 
our findings to allow many hospitals to implement programs 
using PSPTs to obtain accurate AMHs.
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