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In 2019, a survey was conducted of 161 acute care pharmacy departments of health sys- 2515 Park Plaza, Bldg. Il 4W

tem-affiliated hospitals. Information captured included pharmacy practice models, pharma-
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cist resource allocation, training of pharmacy residents, postgraduate training and pharma- asnvitie

cist certifications. Results were combined with clinical pharmacy metric performance and (Hayley.Burgess@
centralized electronic data to identify features of top performing pharmacy departments. HCAhealthcare.com)
Results

Survey results were received from 141 of 161 affiliated hospitals (88%). Hospitals with 100 to
299 beds comprised 54% (n =16 of 30) of the hospitals “at goal” and 66% (n = 26 of 40) of
hospitals with “opportunity”. Hospitals with top performing pharmacy services had greater
participation in interdisciplinary rounds, reporting “always” participating in Adult Critical Care
(67% versus 43%) and Medical/Surgical (30% vs. 8%) rounds. Hospitals that trained phar-
macy residents had a greater number of clinical pharmacy metrics at goal (5.89 + 1.59 versus
4.16 +1.86, p < 0.001), employed more board-certified pharmacists (2.32 + 1.49 versus 1.57 +
1.62, p = 0.019), more postgraduate year 1 (PGY1) trained pharmacists (2.06 + 1.33 versus 1.19 +
1.19, p < 0.001) and more PGY2 trained pharmacists (0.58 + 0.64 versus 0.19 + 0.44, p = 0.002).
When including several key hospital characteristics into a single model, hospitals that trained
pharmacy residents were significantly associated with achieving “at goal” status (p = 0.011).

Conclusion

Defining characteristics of a pharmacy services center of excellence model included “at goal”
clinical pharmacy metrics performance, clinical pharmacist time dedicated to patient care
activities, accredited pharmacy residency training programs, presence of pharmacists with
advanced training or board certification and optimal operations and scheduling.

Keywords
pharmacy; hospital pharmacy service; center of excellence; metrics; benchmarking; health
care quality indicators; internship and residency; board certification; pharmacist to patient

ratio

Introduction health system pharmacy models that expand
Benefits of pharmacist-delivered patient care pharmacist roles to include greater clinical
include reduction in medication errors, adverse ~ Patient care activities, the extent 9f clinical
events, mortality and costs resulting in im- pharmacist services allocation varies based
proved patient outcomes and financial perfor- on operational workflow and resources.®® In

mance.”® While literature describes hospital and 2020, the ASHP Pharmacy Forecast provid-
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ed strategic recoommendations for leaders to
advance pharmacy practice through center of
excellence recognition.’ It is anticipated that
designation as a pharmacy services center of
excellence may improve organizational brand-
ing and recruitment of the best talent. Howev-
er, measures resulting in outstanding patient
and organizational outcomes have not been
defined. o

Our health system sought to identify success-
ful pharmacy services with the goal of advocat-
ing for the implementation of best practices to
other pharmacy departments. Our organization
used internal survey results, clinical pharmacy
metrics performance and health system elec-
tronic data to identify high-performing phar-
macy departments. After collating the results,
an assessment tool was developed based on
ASHP Practice Advancement Initiative 2030
recommendations.? This initiative explored
themes to support continued advancement

of the pharmacy profession in areas such as
patient-centered care, use of data and technol-
ogy, roles of pharmacists/pharmacy technicians
and medication use safety.? This paper aims

to describe optimization opportunities and
supporting evidence for pharmacy leaders to
strategically pursue characteristics of a phar-
macy services excellence model.

Methods

An internally conducted survey was distributed
in February 2019 to 161 acute care pharmacy
departments, each representing individual
affiliated hospitals in our health system. Exclu-
sion criteria were acute care hospitals that did
not have Clinical Pharmacist Workflow (CPW)
real time surveillance technology implemented,
results for fewer than 9 of 10 clinical pharmacy
metrics (minimum denominators were required
for each metric), incomplete survey respons-

es and single service line hospitals. The survey
included a glossary of terms and definitions
along with explicit instructions in an effort to
limit interpretation bias and was piloted by two
hospitals prior to distribution. Hospital phar-
macy departments were instructed to provide
information based on calendar year 2018 and
report their bed size, presence of satellite phar-
macies and hours of operation (i.e., non-24 hour
pharmacy services, 24-hour pharmacy services).
They were also asked to use standard shift

times in their survey responses, defined as first
shift (0700 - 1500), second shift (1500 - 2300)
and third shift (2300 - 0700).

Clinical pharmacist was defined as a pharma-
cist who performed clinical activities other than
order entry, order verification and dispensing
functions (e.g., checking automated dispensing
cabinet lock-lidded pockets, checking intrave-
nous admixtures) and did not include pharma-
cy residents or students. Clinical pharmacist
allocation was defined as dedicating time and
resources to clinical activities other than order
entry, verification and dispensing functions.
Clinical pharmacy specialist was defined as a
pharmacist that spent greater than or equal to
70% of their time performing clinical activities
in a specialized area of practice (e.g., internal
medicine, oncology, cardiology and antimicro-
bial stewardship). The overall level of training
involved board certifications, residency comple-
tion and other programs that required addi-
tional expertise. Patient care activities were
defined as clinical pharmacists available and
located physically outside of the main phar-
macy department (decentralized) dedicated

to performing activities, not including order
entry/verification. Clinical pharmacist time
spent performing patient care activities was
further defined as one of the following: 1) They
spent less than 25% of their time performing
patient care activities, with interaction occur-
ring only during order verification/performing
operational functions or when pharmacy pres-
ence on each of the floors was inconsistent; 2)
They spent 25-50% of their time performing
patient care activities, but their interactions to
influence patient therapy were limited due to
operations responsibilities, other factors or the
pharmacist presence on each of the floors was
often inconsistent; 3) Greater than 51% to 75%
of their time was spent on patient care activi-
ties and interacting with the health care team
to influence patient therapy with the service
provided on each of the floors consistently;

4) Greater than 75% of their time was spent
interacting with the health care team to influ-
ence patient therapy and manage medication
therapy for health care providers, with the ser-
vice provided on each of the floors consistently;
or 5) there was a variation not described in 1
through 4. Interdisciplinary rounds. rounds and
rounding were defined as in-person interdisci-
plinary meetings in any setting where a physi-
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cian or other type of provider was available to
discuss patient care with the health care team
where the pharmacist was able to make recom-
mendations and perform interventions. Study
approval was received by the University of
Tennessee Health Science Center Institutional
Review Board.

Survey question responses captured pharmacy
services practice models, pharmacist resource
allocation, training of pharmacist residents,
pharmacist postgraduate training and pharma-
cist certifications. In combination with central-
ized staffing data, survey responses were used
to evaluate clinical pharmacist to inpatient
ratios, clinical pharmacists’ specialties, alloca-
tion of clinical pharmacist time and pharmacist
time spent in interdisciplinary rounds. Clinical
pharmacy metrics were used as a proxy to
indicate the strength of the pharmacy’s clinical
services. Our health system reported metric
performance monthly by hospital. Performance
to goal was not adjusted for pharmacist cov-
erage by shift or day of the week. A composite
of 10 individual clinical pharmacy metrics for
performance to goal were used to benchmark
pharmacist impact on medication therapy out-
comes:

+ Response time to potential high priority
clinical interventions (Goal < 4 hours)

« Completed interventions (Goal = 40%)

« Oral to intravenous (1V) dose ratios (Goal =
70%)

« |V to oral conversion (Goal = 50%)

«  Warfarin administration and subsequent
international normalized ratio (INR) > 5
(Goal £ 3%)

« Oral to IV opioid dose ratio (Goal = 70%)

«  Proton-pump inhibitor (PPI) and histamine
2 (H2) receptor blocker days of therapy per
1,000 patient days present (Goal rate de-
creased by at least 10% or rate is less than
200)

« Antimicrobial de-escalation (Goal = 30%)

«  Vancomyecin troughs within range (Goal 2
80%)

« Fluoroguinolone use in urinary tract infec-
tion (UTI) (Goal < 20%).

Pharmacy departments with the most clinical

pharmacy metrics at goal identified top per-

forming hospitals, and, conversely, hospitals
with the least number of metrics at goal iden-
tified hospitals with the greatest opportunity
for improvement. Breakpoints were established

10.36518/2689-0216.1238

based on 2018 metric performance goals, which
were in place for the time period informing the
survey responses. Within each bed size cate-
gory, hospitals with greater than or equal to 7
metrics at goal were defined as at goal. Those
with 4 to 6 metrics at goal were defined as
close to goal. Hospitals with less than or equal
to 3 metrics at goal were defined as hospitals
with opportunity. A comparison of hospitals

at goal and with opportunity was completed
to determine the optimal pharmacy services
model to support the best medication therapy
outcomes.

Results were examined by hospital demograph-
ics, including pharmacy hours of operation,
number of beds, service lines, average daily
census, adjusted patient days (APD), aver-

age length of stay (LOS), percent-completed
interventions and cost savings per intervention.
To assess pharmacist to inpatient ratios in the
adult critical care and medical/surgical units, a
subgroup of respondents, representing the ma-
jority high-performing pharmacy departments
by geographic area, was evaluated for further
analysis.

Statistical Analysis
Descriptive statistics were used to detail the
characteristics of the hospitals and their phar-
macy models. To test for associations between
categorical variables, chi-squared tests or Fish-
er’s exact tests were used. Two-sample t-tests
were used to assess the relationship between
level of training, presence of residency pro-
grams and clinical pharmacy metrics. Logistic
regression was used to assess the relationship
between achieving status of an at-goal hospi-
tal and key hospital characteristics. Statistical
analyses were done in Microsoft Excel (Micro-
soft Corporation; Redmond, Washington) and
R (R Foundation for Statistical Computing;
Vienna, Austria).

Results

In our health system, 161 acute care hospital
pharmacy departments had CPW implement-
ed. Responses were received from 141 (87.6%)
surveyed hospital pharmacy departments.

A total of 8 hospitals were excluded from

the results. Four hospitals submitted incom-
plete surveys. Two hospitals did not meet the
threshold for 9 of 10 metrics. Two hospitals
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Figure 1. Number of hospitals listed by bed size category.

were single service line hospitals. A total of 133
hospital pharmacy departments were included
in the analysis. Thirty hospitals were identi-
fied as “at goal”, 63 were identified as “close to
goal” and 40 hospitals were identified as with
“opportunity”. Survey respondent pharmacy
departments were first considered by bed

size category groupings and number of clini-
cal pharmacy metrics at goal. Hospitals were
stratified in the following bed size categories:
less than 50 beds, 50 to 99 beds, 100 to 199
beds, 200 to 299 beds, 300 to 399 beds, 400
to 599 beds, and greater than or equal to 600
beds. The majority of hospitals, 56% (n = 74),
reported between 100 and 299 beds. (Figure 1)
Distribution of at-goal hospitals, close-to-goal
hospitals and hospitals with opportunity by bed
size categories were assessed. (Table 1)

A logistic regression model was used to assess
the relationship between at-goal hospitals

and key hospital characteristics. When includ-
ing several key hospital characteristics into a
single model, hospitals that trained pharmacy
residents were significantly associated with
achieving at-goal status (p = 0.011). (Table 2)
Among survey respondents (n = 133), 35 (26%)
hospitals reported training pharmacy residents.
Of the 35 hospitals that trained pharmacy res-
idents, 50% (n =15 of 30) of at-goal hospitals
and 5% (n = 2 of 40) of hospitals with opportu-
nity were included.

A statistically significant difference was found
between hospitals that trained pharmacy
residents and those that did not in several

key areas. (Table 3) On average, hospitals that
trained pharmacy residents were found to have
a greater number of clinical pharmacy metrics
at goal (56.89 + 1.59 versus 4.16 + 1.86, p < 0.001).
Hospitals that trained residents also employed
more board-certified pharmacists (2.32 + 1.49

Table 1. Hospitals with Clinical Pharmacy Metrics at Goal

“At Goal” Hospitals

“Close to Goal” Hospitals

“Opportunity” Hospitals

Bed Size n =30 (%) n =63 (%) n =40 (%)
Category 7 to 10 Metrics at Goal 4 to 6 Metrics at Goal 0 to 3 Metrics at Goal
<50 0 (0%) 3 (5%) 3 (8%)
50-99 2 (T%) 8 (13%) 2 (5%)
100-199 1 (37%) 16 (25%) 7 (18%)
200-299 507%) 16 (25%) 19 (48%)
300-399 4 (13%) 10 (16%) 5 (13%)
400-599 6 (20%) 6 (10%) 4 (10%)
2 600 2 (T%) 4 (6%) 0 (0%)
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Table 2. Contributing Factors of Hospitals with = 7 Clinical Pharmacy Metrics “At Goal™*

Factor Odds Ratio = 95% Odds Ratio CI p value
Number of Board-Certified Pharmacists 1.32 (0.92,1.90) 0.133
(Per 100 Beds)
Residency Training Program (Yes vs. No) 3.66 (1.35, 9.94) 0.011
Number of PGY1 and PGY2 Trained 0.87 (0.58, 1.30) 0.503
Pharmacists (Per 100 Beds)
> 51% of Clinical Pharmacist Time Dedicated 2.27 (0.73,7.00) 0.154

to Patient Care Activities (First Shift)

*Hospitals (n = 124) responding to all factors above are included

versus 1.57 £ 1.62, p = 0.019), more postgradu-
ate year 1 (PGY1) trained pharmacists (2.06 +
1.33 versus 119 + 1.19, p < 0.001) and more PGY2
trained pharmacists (0.58 + 0.64 versus 0.19 +
0.44, p = 0.002) than hospitals without residen-
cy training programs. (Table 3)

Overall, pharmacy departments achieved
greater than or equal to 7 metrics at goal when
a greater percentage of pharmacists’ time was
dedicated to patient care activities (less than
or equal to 50% dedicated time: n = 3 at goal
hospitals versus n = 12 hospitals with opportu-
nity). (Figure 2) Weekday, unit-based clinical
pharmacist coverage was also evaluated; 73%
(n = 22) of at-goal hospitals had first shift phar-
macists providing clinical services compared to
48% (n = 19) of opportunity hospitals. Limited
unit-based pharmacist coverage was noted for
all shifts on weekends with 20% of both at-
goal (n = 6) and opportunity (n = 8) hospitals
reporting first shift unit-based clinical phar-
macy services. Only 14 hospitals (47%) meet-

ing at-goal criteria (n = 30) reported rotating
clinical pharmacists through different areas on
a weekly basis compared to 27 hospitals (68%)
with opportunity (n = 40). The average number
of different pharmacists covering clinical areas
on weekdays during first shift was also less for
at-goal hospitals compared to hospitals with
opportunity for 5 of 8 service lines (i.e., lower
average number of different pharmacists indi-
cated consistency in pharmacist scheduling).
(Table 4)

More at-goal hospitals reported dedicated
clinical pharmacist coverage than hospitals
with opportunity for adult critical care (70%
versus 63%), behavioral health (23% versus
10%), emergency department (30% vs. 20%),
hematology/oncology (27% versus 23%) and
medical/surgical (57% versus 45%) service
lines. Hospitals reporting always participating
in rounds were greatest for adult critical care
(n = 64, 48%), medical/surgical (n =18, 14%)

and neonatal intensive care units (n = 64, 48%).

Table 3. Comparison of Hospitals with and without Pharmacy Residency Training Programs

Hospitals with Pharmacy
Residency Training

Hospitals without Phar-
macy Residency Training

Programs Programs
(n = 35 hospitals) (n = 89 hospitals)

Hospital Characteristics Mean * SD Mean * SD p value
Clinical Pharmacy Metrics At 5.89 + 1.59 416 +1.86 <0.001
Goal
Board-Certified Pharmacists 2.32 £1.49 1.57 £ 1.62 0.019
(Per 100 Beds)

PGY1 Trained Pharmacists 2.06 +1.33 119 +1.19 <0.001
(Per 100 Beds)
PGY2 Trained Pharmacists 0.58 + 0.64 019+ 0.44 0.002
(Per 100 Beds)
PGY1 or 2 Trained Pharma- 2.63+1.72 1.39 + 1.33 <0.001

cists (Per 100 Beds)

3
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Figure 2. Pharmacist time dedicated to patient care activities.

For at-goal hospitals, the distribution of par-
ticipation in interdisciplinary rounds was more
heavily weighted towards greater than 50%

of the time responses, with distribution more
heavily weighted at less than 50% of the time
responses for opportunity hospitals. At-goal
hospitals reported always participating in adult
critical care (67% versus 43%) and medical/sur-
gical (30% versus 8%) rounds more than hos-
pitals with opportunity. Clinical pharmacists in
at-goal hospitals dedicated twice as much time
per month on average to hospital committees
compared to hospitals with opportunity (12 + 21
versus 6 + 10).

A subgroup analysis was completed by geo-
graphic area to encompass the majority
high-performing pharmacy departments to

further discern pharmacist-to-patient ratios

of at-goal hospitals. This subset included 49
hospitals from 4 United States geographic
areas: the Northeast, Midwest, South Central
and South. Within the subset were 22 hospitals
at goal and 4 hospitals with opportunity. The
at-goal hospitals within the subset represented
73% (22 of 30) of the full data set of hospitals
at goal with 100 to greater than or equal to
600 beds. The average pharmacist-to-inpatient
ratios were evaluated for an average weekday
on first shift for the at-goal subgroup. For at-
goal respondents, medical/surgical units were
found to have an average pharmacist-to-pa-
tient ratio of 1 pharmacist to 48 patients on
weekdays, first shift. In the adult critical care
unit, this ratio was 1 pharmacist to 23 patients
on weekdays during the first shift. The at-goal

Table 4. Consistency in Pharmacist Coverage on Weekdays, First Shift

Number of Different Pharmacists Rotated Through a Patient
Care Area on Weekdays, Avg + SD*

Patient Care Area

At-Goal Hospitals

Opportunity Hospitals

Neonatal Intensive Care Unit 10 5+9
Pediatric Unit 1+0 3+3
Pediatric Intensive Care Unit 11 4+3
Behavioral Health 11 4+3
Medical / Surgical 3+3 4+7
Adult Critical Care 2+1 2+1
Emergency Department 21 2 +1
Hematology / Oncology 21 2+1

*Bold font indicates greater consistency in pharmacist coverage of “At Goal” Hospitals compared to “Op-

portunity” Hospitals
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Table 5. At-Goal Subgroup Pharmacist-to-Patient Ratios (First Shift, Weekdays)

Patients Per Pharmacist, n

Patient Care Unit, h* Average Range
Adult Critical Care, h = 22 23 4-98
Behavioral Health, h = 22 47 13-70
Emergency Department, h = 22 40 0-125
Hematology/Oncology (inpatients), h = 18 39 10-72
Medical/Surgical, h = 22 48 5-92
Neonatal ICU, h =14 28 3-68
Pediatric ICU, h =10 10 4-16
Pediatrics, h =10 16 3-36

*h = Number of hospitals contributing to the pharmacist to patient ratios for each Patient Care Unit type;
subgroup hospitals provided number of pharmacist productivity hours per area (some pharmacists cov-
ered multiple areas) and average number of patients by Patient Care Unit

subgroup ratios for all service lines were also
evaluated. (Table 5)

Discussion

Our health system includes over 180 acute
care hospitals in 21 states and employs ap-
proximately 5,500 pharmacists. Approximately
1.9 million hospital admissions and 9.2 million
emergency room visits occur each year across
this health system. According to IBM Wat-
son Health's 2020 "100 Top Hospitals" annual
study, 17 hospitals in our health system were
recognized as best performers in the nation.®
Pharmacy services in our health system vary
based on hospital size, staffing matrix, re-
source allocation and services provided. Clinical
activities are completed 24 hours per day, 7
days per week regardless of whether hospi-
tals have non-24 hour or 24-hour pharmacy
services. Clinical pharmacy services include
safe and effective medication use through
drug selection, timing of therapy, monitoring
for therapeutic outcomes and adverse events,
drug therapy optimization, interdisciplinary
rounding, daily electronic health record review,
pharmacy directed consults and collaboration
with the care team.

In 2005, our health system began initiatives
to provide the framework to support the goal
of 24/7 clinical pharmacy services. Pharma-
cist-delivered patient care improves patient
outcomes, increases cost efficiency and alle-
viates pressures on the healthcare system.8®
However, competing priorities and responsi-

bilities coupled with inefficient processes and
workflow can dramatically reduce the amount
of time pharmacists are able to dedicate to
comprehensive patient-centered care. Tradi-
tional pharmacist-to-patient ratios have been
reported as ranging from 1:50 to 1:100, with
suggested ratios of 1:20 (ICU specific) to 1:30
for optimal care.* Survey results revealed most
unit-based pharmacist resources are located
in the adult critical care and medical/surgical
units, and adult critical care pharmacist-to-pa-
tient ratios were lower in comparison to the
ratio in medical/surgical units. The subgroup
hospitals which informed the ratios were
selected to include a geographically diverse
sample of high performing pharmacy depart-
ments. The ratio ranges from this subgroup
highlighted the variability in clinical pharma-
cist allocation by area. The range of ratios was
comparable in both the adult critical care and
medical/surgical units and the largest range
was reported in the emergency department.
Adult critical care units have higher patient
acuity and require more resources including
lower patient to pharmacist ratios. From

this data, we were able to optimize pharma-
cist-to-patient ratios in the medical/surgical
units, thereby allowing clinical pharmacists to
deliver more comprehensive services. Phar-
macists use CPW, a real time surveillance
technology that captures patient-specific data
from the electronic health record, to improve
patient safety and streamline the daily work-
flow. CPW empowers pharmacists to antici-
pate, identify and prevent adverse drug events.
CPW also optimizes drug therapy by creating
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more timely responses to IV to oral medication
conversions, renal dosing adjustments, anti-
microbial management program interventions
and drug-laboratory triggers. For the past 3
years, clinical pharmacy metrics have measured
medication therapy outcomes tied directly

to clinical pharmacist services by using pa-
rameters from CPW such as laboratory data,
medication administration data and ICD-10
diagnosis codes. The metrics are measured on
actual results or outcomes and are not reliant
on documentation.

Hospitals must have achieved greater than

or equal to 7 clinical pharmacy metrics to be
considered at goal. These hospitals demon-
strated optimization of the workflow and
continuously performed clinical pharmacy
services around the clock. Of hospitals in our
health system that were at goal, unit-based
pharmacists spent greater than 75% of their
time performing direct patient care activities
compared to hospitals with opportunity. It is
not surprising that results comparing at-goal
and opportunity hospitals revealed that at-
goal hospitals dedicated more pharmacist time
to patient care activities, consistently sched-
uled the same clinical pharmacists to cover
designated clinical areas weekly and provided
greater dedicated clinical pharmacist ser-

vice line coverage. Consistent operations and
scheduling to provide optimal patient care was
demonstrated to be an important differenti-
ator between at-goal hospitals and hospitals
with opportunity. These results indicated that
ensuring pharmacist time dedicated to patient
care activities benefited patients as reflected
by clinical pharmacy metric performance.

Furthermore, 50% of at goal hospitals trained
pharmacy residents compared to 5% of oppor-
tunity hospitals. The year 2018 encompassed
portions of 2 residency years, and growth was
seen in the number of residents trained from
residency year 2017-2018 to 2018-2019. Over
this period there was an 18% growth in PGY1
residents trained (67 to 79), and the number
of PGY2 residents trained more than doubled
(14 to 29). Hospitals that trained pharmacy
residents were significantly associated with
achieving at goal status, connecting residen-
cy programs to improved clinical pharmacy
metric performance. Survey results reported
nearly 600 residency-trained pharmacists

and 444 Board of Pharmacy Specialties (BPS)
certified pharmacists working in our health
system’s pharmacies. Hospitals with residency
programs employed significantly more phar-
macists statistically with advanced training or
board-certification, which supports contin-
uved development of innovative models that
promote the pharmacist’s role in an advanced
level of practice.®®'>'® Pharmacy practice mod-
els vary by organization, hospital and services
offered, and direct clinical patient care contin-
ues to expand to pharmacist credentialing and
privileging.®72°-% |n 2018, 32.3% of 811 surveyed
hospitals reported pharmacist privileged ac-
tivities that included prescribing medications
pursuant to diagnosis of a medical disease or
condition.?® While center of excellence specific
qualities and metrics have not been formally
established, survey results and internal data
were used to identify programs that fit this
model and support the future growth of our
health system’s pharmacy services. The defin-
ing characteristics of our center of excellence
model represented in Figure 3 included: 1) At-
goal clinical pharmacy metrics performance,
2) Clinical pharmacist time dedicated to
patient care activities, 3) Accredited pharmacy
residency training programs, 4) Presence of
pharmacists with advanced training or board
certification, and 5) Optimal operations and
scheduling.

At goal hospitals spent twice as much time
serving on committees compared to hospitals
with opportunity. Clinical pharmacist represen-
tation on committees promotes visibility and
the ability to advocate for evidence-based best
practices, which enhances medication therapy
outcomes. With insight that clinical pharma-
cist scheduling consistency provides greater
continuity of care, ownership of the patient
care unit and improved healthcare professional
rapport, a pharmacy services model assess-
ment tool was developed for pharmacy leaders
to evaluate services provided daily by shift by
employee. This tool is completed and reviewed
semi-annually to ensure clinical pharmacist
time is optimized. (Appendix 1) Recognizing
pharmacy programs that embody this center
of excellence model will support the growth of
pharmacy services across our health system.

Our survey had several limitations, includ-
ing reliance on respondent survey responses,
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Figure 3. A diagram showing the characteristics of the Health System Pharmacy Services Center

of Excellence Model.

descriptive nature of responses and interpre-
tation bias. While the survey was constructed
to limit the variability of responses, there were
survey questions that respondents did not
answer or selected as "other" and provided
free text explanation. This hospital-specific
detail was challenging to incorporate into the
analysis. According to the Centers for Disease
Control and Prevention (CDC) health trends,
A7% (n = 2,301) of reporting hospitals indicated
greater than or equal to 100 beds in 2015.2 Our
results revealed that the majority of at-goal
hospitals were greater than or equal to 100
beds and only included 2 hospitals with less
than or equal to 99 beds. Nearly 50% of United
States hospitals are similar in size to defining
characteristics of at-goal hospitals studied and
are relevant considerations when implement-
ing a pharmacy services center of excellence
model. An area of future study will include
smaller sized hospitals that have hybrid clini-
cal/operational pharmacy services models, as
there may be limited applicability of results for
smaller sized hospitals.

While the subgroup analysis of manageable
pharmacist-to-patient ratios appeared to be
associated with optimized clinical pharmacy
services, future research is needed to further
understand the ideal pharmacist ratios re-
quired to improve patient outcomes. Areas
of future study include validation of optimal
best practice models, specifically the impact
of advanced pharmacist training, board cer-

tification and accredited residency programs
on achieving clinical pharmacy metric goals
and improved patient outcomes. As at-goal
hospitals were larger in size, additional study
is needed to identify excellence models for
pharmacy services with hospitals less than or
equal to 99 beds.

Conclusion

Survey results and internal data were used

to identify excellence qualities for our health
system’s pharmacy services. Defining charac-
teristics of our pharmacy services center of
excellence model included at-goal clinical phar-
macy metrics performance, pharmacist time
dedicated to patient care activities, accredited
pharmacy residency training programs, pres-
ence of pharmacists with advanced training

or board certification and optimal operations
and scheduling. Pharmacy services assessment
results have encouraged health system leaders
to implement actions to achieve and advance
pharmacy services best practice models to
improve patient care.

Acknowledgements
The authors would like to extend thanks to the
following individuals for their contributions to
this work: Sarah Fraker, MS, CDHA, Laurel Gol-
din, MA, Maheen Porter, PharmD, Radha Patel,
PharmD and Kimberly Korwek, Ph.D.

375


https://doi.org/10.36518/2689-0216.1238

376

HCA Healthcare Journal of Medicine

Conflicts of Interest
The authors declare they have no conflicts of

interest.

Drs. Burgess, Fletcher, Kramer and Wiggins
are employees of HCA Healthcare Clinical
Operations Group, an organization affiliated
with the journal’s publisher.

Dr. Horton is an employee of HealthTrust,
an organization affiliated with the journal’s
publisher.

This research was supported (in whole or in
part) by HCA Healthcare and/or an
HCA Healthcare affiliated entity. The views

expressed in this publication represent those of

the author(s) and do not necessarily represent
the official views of HCA Healthcare or any of
its affiliated entities.

1.

2.

Author Affiliations

HCA Healthcare, Clinical Operations Group,
Nashville, TN
HealthTrust, Nashville TN

References

1.

Bond CA, Raehl CL. Clinical pharmacy services,
pharmacy staffing, and hospital mortality rates.
Pharmacotherapy. 2007;27:481-93. https://doi.
org/10.15692/phco.27.4.481

Burgess H, Cooper M, Hofammann E, Fraker S,
Kramer J. Assessment of patient safety out-
comes and clinical pharmacy services efficiency
before and after implementation of real-time
clinical surveillance technology. Poster present-
ed at: ASHP 2018 Summer Meeting; June 2018;
Denver, CO.

Crowson K, Collette D, Dang M, Rittase N.
Transformation of a pharmacy department:
impact on pharmacist interventions, error
prevention, and cost. Jt Comm J Qual Improv.
2002;28:324-30. https://doi.org/10.1016/s1070-
3241(02)28032-3

Kucukarslan SN, Peters M, Mlynarek M, Nafziger
DA. Pharmacists on rounding teams reduce pre-
ventable adverse drug events in hospital general
medicine units. Arch Intern Med. 2003;163:2014-
18. https://doi.org/10.1001/archinte.163.17.2014
Leape LL, Cullen DJ, Clapp MD, et al. Phar-
macist participation on physician rounds and
adverse drug events in the intensive care unit.
JAMA. 1999;282:267-70. https://doi.org/10.1001/
jama.282.3.267

Groppi JA, Ourth H, Morreale AP, Hirsh JM,
Wright S. Advancement of clinical pharmacy
practice through intervention capture. Am J

1.

12.

13.

14.

15.

16.

17.

Health Syst Pharm. 2018;75(12):886-892. https://
doi.org/10.2146/ajhp170186

Sowell AJ, Pherson EC, Almuete VI, et al. Expan-
sion of clinical pharmacy services through reallo-
cation of pharmacists. Am J Health-Syst Pharm.
2017;74(21):1806-13. https://doi.org/10.2146/
ajhp160231

Nesbit TW, Shermock KM, Bobek MB, et al. Im-
plementation and pharmacoeconomic analysis
of a clinical staff pharmacist practice model. Am
J Health-Syst Pharm. 2001;58(9):784-90. https://
doi.org/10.1093/ajhp/58.9.784

MacLaren R, McQueen RB, Campbell J. Clinical
and financial Impact of pharmacy services in the
intensive care unit: pharmacist and prescriber
perceptions. Pharmacotherapy. 2013;33(4):401-10.
https://doi.org/10.1002/phar.1226

Vermeulen LC, Swarthout MD, Alexander GC, et
al. ASHP Foundation Pharmacy Forecast 2020:
strategic planning advice for pharmacy depart-
ments in hospitals and health systems. Am J
Health Syst Pharm. 2020;77(2):84-112. https://doi.
org/10.1093/ajhp/zxz283

The Strategic Plan of the American College of
Clinical Pharmacy. The American College of Clin-
ical Pharmacy. August 2017. https://www.accp.
com/docs/about/ACCP Strategic Plan.pdf
ASHP Practice Advancement Initiative 2030:
new recommendations for advancing pharmacy
practice in health systems. Am J Health Syst
Pharm. 2020;77(2):113-121. https://doi.org/101093/
ajhp/zxz271

Fortune Editors, IBM Watson Health. Introduc-
ing the Fortune/IBM Watson Health 100 Top
Hospitals. Fortune. June 30, 2020. https://for-
tune.com/2020/06/30/100-top-hospitals-2020-
ibm-watson-health/

Krizner K. Hospital pharmacist role expands in
patient care. Managed Healthcare Executive.
2019;29(6):4-6. https://www.managedhealth-
careexecutive.com/view/hospital-pharma-
cist-role-expands-patient-care

Swan JT, Giouroukakis M, Shank BR, Cro-

na DJ, Berger K, Wombwell E. The value

of pharmacy residency training for health
systems: an annotated bibliography. J

Pharm Pract. 2014;27(4):399-411. https://doi.
org/10.1177/0897190013515707

Murphy JE, Nappi JM, Bosso JA, et al. American
College of Clinical Pharmacy’s vision of the fu-
ture: postgraduate pharmacy residency training
as a prerequisite for direct patient care practice.
Pharmacotherapy. 2006;26(5):722-33. https://doi.
0rg/10.1592/phco.26.5.722

Dorsch MP, Lose JM, DiDomenico RJ. The effect
of cardiovascular credentialed pharmacists on
process measures and outcomes in myocardial
infarction and heart failure. Pharmacothera-

py. 2014;34(8):803-8. https://doi.org/101002/

phari444



https://doi.org/10.1592/phco.27.4.481
https://doi.org/10.1592/phco.27.4.481
https://doi.org/10.1016/s1070-3241(02)28032-3
https://doi.org/10.1016/s1070-3241(02)28032-3
https://doi.org/10.1001/archinte.163.17.2014
https://doi.org/10.1001/jama.282.3.267
https://doi.org/10.1001/jama.282.3.267
https://doi.org/10.2146/ajhp170186
https://doi.org/10.2146/ajhp170186
https://doi.org/10.2146/ajhp160231
https://doi.org/10.2146/ajhp160231
https://doi.org/10.1093/ajhp/58.9.784
https://doi.org/10.1093/ajhp/58.9.784
https://doi.org/10.1002/phar.1226
https://doi.org/10.1093/ajhp/zxz283
https://doi.org/10.1093/ajhp/zxz283
https://www.accp.com/docs/about/ACCP_Strategic_Plan.pdf
https://www.accp.com/docs/about/ACCP_Strategic_Plan.pdf
https://doi.org/10.1093/ajhp/zxz271
https://doi.org/10.1093/ajhp/zxz271
https://fortune.com/2020/06/30/100-top-hospitals-2020-ibm-watson-health/
https://fortune.com/2020/06/30/100-top-hospitals-2020-ibm-watson-health/
https://fortune.com/2020/06/30/100-top-hospitals-2020-ibm-watson-health/
https://www.managedhealthcareexecutive.com/view/hospital-pharmacist-role-expands-patient-care
https://www.managedhealthcareexecutive.com/view/hospital-pharmacist-role-expands-patient-care
https://www.managedhealthcareexecutive.com/view/hospital-pharmacist-role-expands-patient-care
https://doi.org/10.1177/0897190013515707
https://doi.org/10.1177/0897190013515707
https://doi.org/10.1592/phco.26.5.722
https://doi.org/10.1592/phco.26.5.722
https://doi.org/10.1002/phar.1444
https://doi.org/10.1002/phar.1444

Burgess et al. (2021) 2:5. https://doi.org/10.36518/2689-0216.1238

18.

19.

20.

21.

22.

23.

24.

25.

26.

Dunn SP, Birtcher KK, Beavers CJ, et al. The role
of the clinical pharmacist in the care of patients
with cardiovascular disease. J Am Coll Cardiol.
2015;66(19):2129-39. https://doi.org/10.1016/].
jacc.2015.09.025

Lose J, Dorsch MP, DiDomenico RJ. Comparison
of practice patterns between inpatient cardiolo-
gy pharmacists with and without added qualifi-
cations in cardiology. Hosp Pharm. 2015;50(1):51-
8. https://doi.org/10.1310/hjp5001-051

Knoer SJ, Pastor JD, Phelps PK. Lessons
learned from a pharmacy practice model change
at an academic medical center. Am J Health
Syst Pharm. 2010;67(21):1862-69. https://doi.
org/10.2146/ajhp100210

Rough SS, McDaniel M, Rinehart JR. Effective
use of workload and productivity monitoring
tools in health-system pharmacy, part 1. Am J
Health-Syst Pharm. 2010;67(4):300-11. https://doi.
org/10.2146/ajhp090217.p1

Rough SS, McDaniel M, Rinehart JR. Effective
use of workload and productivity monitoring
tools in health-system pharmacy, part 2. Am J
Health-Syst Pharm. 2010;67(5):380-88. https://
doi.org/10.2146/ajhp090217.p2

Hill JD, Williams JP, Barnes JF, Greenlee KM,
Leonard MC. Development of a pharmacy res-
ident rotation to expand decentralized clinical
pharmacy services. Am J Health Syst Pharm.
2017;74(14):1085-92. https://doi.org/10.2146/
ajhp160135

Host BD, Anderson MJ , Lucas PD. Expansion of
a residency program through provision of sec-
ond-shift decentralized services. Am J Health-
Syst Pharm. 2014;71(24):2149-52. https://doi.
org/10.2146/ajhp130727

Schneider PJ, Pedersen CA, Ganio MC,
Scheckelhoff DJ. ASHP national survey

of pharmacy practice in hospital settings:
Workforce—2018. Am J Health Syst Pharm.
2019;76(15):1127-41. https://doi.org/10.1093/ajhp/
zxz102

Health, United States, 2017: Hospitals, beds, and
occupancy rate, by type of ownership and size

of hospital: United States, selected years 1975-
2015. National Center for Health Statistics; 2017.
https://www.cdc.gov/nchs/data/hus/2017/089.

pdf

377


https://doi.org/10.36518/2689-0216.1238
https://doi.org/10.1016/j.jacc.2015.09.025
https://doi.org/10.1016/j.jacc.2015.09.025
https://doi.org/10.1310/hjp5001-051
https://doi.org/10.2146/ajhp100210
https://doi.org/10.2146/ajhp100210
https://doi.org/10.2146/ajhp090217.p1
https://doi.org/10.2146/ajhp090217.p1
https://doi.org/10.2146/ajhp090217.p2
https://doi.org/10.2146/ajhp090217.p2
https://doi.org/10.2146/ajhp160135
https://doi.org/10.2146/ajhp160135
https://doi.org/10.2146/ajhp130727
https://doi.org/10.2146/ajhp130727
https://doi.org/10.1093/ajhp/zxz102
https://doi.org/10.1093/ajhp/zxz102
https://www.cdc.gov/nchs/data/hus/2017/089.pdf
https://www.cdc.gov/nchs/data/hus/2017/089.pdf

HCA Healthcare Journal of Medicine

Appendix 1. Pharmacy Services Model Assessment

PHARMACY SERVICES STAFFING - WEEKDAYS PHARMACY SERVICES STAFFING - WEEKENDS
7:00] 7:30| 8:00| 8:30[ 9:00] 9:30[ 10:00] 10:30] 11:00[ 11:30] 1200 1230 12:00[ 1%:30[14:00[ 14:30[1%00[1%30] | 1:00| 7:30] 8:00] 8:30| 9:00] 9:30]10:00[ 10:30[ 11:00[ 11:30[ 1200 12:30[ 1%:00] 1% 30[14:00[14:30[15:00] 15:30]|

Instructions: Please highlight the following:
- Decentralized clinical pharmacists in green

PHARMACISTS
1cu Internal Medicine
Internal Medicine 1cy

- Operational pharmacists in
Operational Pharmacist L 1T 1 1 [ 7 1T [ [ T 1 [ |  [operational Fharmacist - Office-based pharmacists (e.g., management and centralized clinical specialists) in red
ED Pharracist Dperational Pharmacist - Pharmacy technicians in
Clinical Manager Fediatrics - Med Rec pharmacist(s) in black
ED Pharmacists (2)

MED REC (if applicable)

c Pharmacist:Patient Pharmacists Ph. it Ph. ist
Combined . AvgDaily A:mDaiT Ratio [use avg dai . Complete Completed Completed m:"::';'f: An;";“naz':n:s
designation Patient Care Unit[s) Bed Count - Census 9 i census for units Order Consults Consults P Pharmacist Shift  Gaps ldentified
! (by unit) ! Census [for Yolume UTeer. " " codes (Deser
represents 1 For Shift [by unit) ) covered, not Yerification [daily avg) [daily avg) (YestNo)  multidisci
Pharmacist) number of beds) [YesiNo)
General surgery 34 =l 56 Na 4 Ch
Pharmacist 1 65 44 1:44 ne 12 Yes IOT - Mo & We
Wascular Surgery/Medical Stepdawn 3 25 3 Yes [ 30 minutes each
Psych Emergency Admit hold 20 15 10 Mo ]
Childrens Inpatient Psych g 3 2 Na 8]
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Pharmacist 2 Adult Inpatient Psych 98 16 15 a1 1:81 78 2 Na 9 1 Yes : h T | T30am - 4:00pm rounds is
Adult Inpatient Psych 7 15 3 No 2 minutes sas rotated daily
Geriatric Inpatient Psych 2 2 T Mo 9]
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Infectious Disease E:::;Tf;?;itt
Ph:rer::\:rty(s::ys All T:30am-4:00pm | consults and
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378



