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Abstract

Purpose. The impact of an electronic health record consult order used to increase the
pharmacist-provided discharge counseling capture rate in a large, teaching institution are
described.

Methods. A quasi-experimental quality improvement study was conducted in a large, academic
medical center and included adult patients discharged from a nursing unit primarily treating
heart failure. Patients were divided into two groups: control group (January 3 to April 2, 2016)
— pre-implementation of consult order and intervention group (January 1 to April 1, 2017) -
post implementation of consult order. During the intervention period, the nursing staff would
enter a consult order notifying the pharmacist at least 24 hours prior to the patient's
anticipated discharge date. The pharmacist prioritizes provision of discharge counseling to
patients based on timing of discharge, if the patient is high risk for early readmission based on
the LACE index score and if the patient continues or initiates anticoagulants or antibiotics. The
number of discharge counseling sessions, consult orders entered and addressed, readmission
rates and additional clinical interventions discovered during discharge counseling were
evaluated to assess the impact of the consult order on the pharmacist-provided discharge
counseling capture rate.

Results. The study included 816 patients with 404 in the control group and 412 in the
intervention group. The rate of pharmacists performing discharge counseling significantly
increased between the control and intervention groups, 4.7% to 39.8% respectively (p <
0.0001). Within the intervention group, the nursing staff entered a consult order for 146
patients and pharmacists addressed 74% of the consults. Sixty-one additional clinical
interventions were discovered through discharge counseling including anticoagulation
adjustments and therapy duplications. The consult order did not significantly reduce the 30-
day readmission rate between the two groups (p = 0.825).

Conclusion. An electronic health record consult order to alert pharmacists of patients’
anticipated discharge was associated with a significant improvement in the pharmacists-
provided discharge counseling rate, including patients at high-risk for 30-day readmission.



Background

Approximately 20% of patients experience an adverse event within three weeks of
discharge, of which 48% adverse drug events could have been prevented during the patient’s
hospitalization.1 Furthermore, adverse drug events can prolong length of stay, escalate costs by
$1800 per admission and increase the odds of mortality.” Within Medicare patients, 19.6% are
readmitted within 30 days and 34% are readmitted within 90 days, which can equate to over
$17 billion per year for unplanned hospital readmissions. In 2009, nearly 63% of Medicare
patients were re-hospitalized or died within a year post discharge.® As a result, the Centers of
Medicare and Medicaid Services (CMS) decrease payments to hospitals with high rates of 30-
day readmissions and publicly reports these readmission rates as a quality indicator. In order to
improve the quality of patient care within institutions, a pharmacist-provided discharge
counseling service has demonstrated several benefits including decreasing readmission rates,
improving patient outcomes, and ultimately being used as a cost-saving mechanism for the

hospital.“'11

Discharge counseling has also been shown to improve patient’s medication
adherence post discharge. 1

Although the benefits of discharge counseling are well documented, there can be
several barriers to pharmacist providing discharge counseling within the discharge planning
process. Barriers of pharmacists performing discharge counseling may include discharge
prescriptions not ordered or written in a timely manner, other workflow priorities such as
training new pharmacists or covering additional units due to staffing gaps and language barriers

which require translators. As weekends and evenings tend to have a fewer resources available,

patients discharged during these time periods may not have pharmacists available to focus on



discharge counseling due to more urgent patient needs. Additional barriers to discharge
counseling identified include the unawareness of the pharmacists’ role within the discharge
planning process, the timeliness of pharmacist notification of patients’ discharge time, changing
in patient prognosis resulting in prolonged discharge date, and time constraints and workload
of healthcare professionals.*

CHI St. Luke’s Health Baylor St. Luke’s Medical Center (BSLMC) is an 850-licensed bed
guaternary academic medical center with 24,575 admissions and has an average length of stay

of 6.7 days.

Current discharge planning practices within the institution include decentralized
pharmacists attending multidisciplinary discharge rounds to discuss patients’ status including
expected discharge date. Pharmacists are expected to prioritize and counsel the following
patients: patients with a LACE index score > 9 or patients being discharged home on new
antibiotics, antifungals, anticoagulants or high alert medications such as insulin. The LACE index
score ranges from 1-19 and uses specific parameters (length of stay, patient’s acuity on
admission, comorbidities and emergency department visits within the last six months) to

identify patients at high risk for readmissions or death within thirty days.lE"17

After completing
discharge counseling, the pharmacist documents within the clinical intervention section of
electronic health record (EHR) and categorizes the intervention as brief discharge counseling or
complex discharge counseling. Brief discharge counseling is defined as a session requiring
fifteen minutes or less and/or having less than five medications to counsel the patient. A
complex discharge counseling session requires more than fifteen minutes and/or having more

than five medications to counsel the patient. Based on a previous departmental quality

improvement project, pharmacists counseled 15-20% of patients discharged from the



institution; however, there were several barriers identified within the discharge planning
process.

Although the decentralized pharmacists attend morning discharge rounds, this model
does not provide the pharmacist full awareness of the patients being discharged or sufficient
time to plan for the delivery of discharge counseling into their workflow. Furthermore,
discharges are sporadic and discharge rounds may not include all patients scheduled to leave
the hospital. Prior to this study, interdisciplinary communication was not always efficient or
consistent throughout the discharge planning process. As a means to remove these barriers,
this study aims to assess the impact of using the EHR to notify pharmacists 24-48 hours prior to
patient discharge to increase the current capture rate of patients receiving discharge
counseling.

Methods

Patient Selection

A quasi-experimental quality improvement study design was used to determine the
impact of implementing a EHR discharge counseling consult order in a large academic medical
center, patients were divided into two groups: control group (January 3 to April 2, 2016) — pre-
implementation of consult order and intervention group (January 1 to April 1, 2017) — post
implementation of consult order. Per the inclusion criteria, the cohort included adult patients
categorized as inpatient and discharged on the specified nursing unit primarily servicing
cardiovascular disease states such as heart failure exacerbation, COPD/asthma and diabetes.
This nursing unit was chosen for the pilot because they had consistent discharge rounds

primarily servicing heart failure patient population. Patients less than 18 years of age, classified



as outpatient or observation and discharged from other nursing units were excluded from the
study.

Discharge Counseling Process

The discharge planning process was adjusted to reduce barriers and to assist
pharmacists in providing patient discharge counseling (Figure 1). In the control group,
pharmacists would attend multidisciplinary discharge rounds which include nursing, nutrition,
case management and social work to discuss barriers to patients’ discharge. Upon completion
of discharge rounds, the pharmacists would perform discharge counseling focusing on those
patients with a LACE index score > 9 and/or receiving new antibiotics or new anticoagulants.
Once patient discharge counseling was completed, the pharmacist would document the
counseling within the clinical intervention portion of the EHR, which is only seen by the
pharmacy department.

In the intervention group pharmacists still attended discharge rounds; however, the
nursing staff would place a consult order for pharmacists to perform discharge counseling at
least 24 hours prior to the patient’s anticipated discharge date as part of the process. If the
nurse found the patient anticipated discharge date needed to be changed, the nurse contacted
the pharmacist and adjusted the consult order. The pharmacist addressed the consult order by
placing the patient in a specified electronic patient list, accessible to all pharmacists, and
performing discharge counseling based on the anticipated date of discharge and LACE index
score. Upon completion of the discharge counseling, the pharmacist would enter a progress
note within the patient’s profile in the EHR indicating recommendations and the overall patient

counseling. In comparison to the clinical intervention tool solely used and viewed by
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pharmacists, the progress note is available for all healthcare professionals to view and use to
further the care of patients. The progress note was copied into the internal pharmacy clinical
intervention system within the electronic health record and the pharmacist added subsequent
clinical interventions, such as duplication of therapy, anticoagulation monitoring and choice of
agent, as appropriate.

Data Collection

A retrospective electronic medical record review was conducted to obtain the following
information for each patient: LACE index score, length of stay, disposition, information
regarding the consult order, discharge counseling completed, discharge subtype and 30-day
readmission. Although published literature identifies patients with a LACE index score > 10
having a high risk for readmission, our study defined a high-risk patient as one with a LACE
score > 9. Patient disposition included home or home-health, skilled nursing (SNF) or long term
care facilities (LTAC), against medical advice leaves, homeless and patient deaths. If the patient
was expected to be discharged to an LTAC or SNF where medications are provided to the
patient by a healthcare professional, pharmacists were not expected to provide discharge
counseling. Information regarding consult order included the reason consult order was missed
such as disposition or if the consult order was placed same day of discharge.

Qutcome Measures

The composite primary endpoint included the rate per week of pharmacist-provided
discharge counseling during the interventional study period and the rate per week of consult

orders entered by nursing and addressed by pharmacists. Secondary endpoints include 30-day
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readmission rates as well as the number of clinical interventions documented through the
discharge counseling process.

Statistical Analysis

Statistical analysis was performed using SPSS statistical software,
version 24 [International Business Machines Corporation (IBM), Armonk, NY]. Categorical
variables were compared using the Pearson Chi-Square Test and continuous variables were
compared using the student independent t-test. The Mann-Whitney U test was used for length
of stay as the data was not normally distributed. Statistical analyses were performed using
two-tailed tests. The priori level of significance was 0.05. All outcomes were dichotomous and
thus compared between patients in the control and intervention groups using the Pearson Chi-
Square test. Hazard ratios and 95% confidence intervals were calculated to quantify the
association between the intervention and the outcome of 30-day readmissions.

Results

A total of 404 patients in the control group and 412 patients in the intervention
group were included in the study. The two groups had similar baseline characteristics including
average LACE index score, gender and age; however, average length of stay was higher in the
control group compared in the intervention group (p=0.013). Overall, the study was comprised
of 49.5% female, the mean age was 66 and the average length of stay was 6.8 days. Also
between both groups, 84.7% of patients were discharged home, 47.2% of patients were
Caucasian/White and 41.4% African American/Black (Table 1).

The study outcomes are summarized in Tables 2 and 3. The consult order within the

EHR notifying pharmacists of patients’ anticipated discharge significantly increased the



12

pharmacist-provided discharge counseling capture rate, including in patients with a high-risk
of readmission. However, the impact on the intervention on 30-day readmission was not found
to be statistically significant. The nursing staff entered consult orders for pharmacy to
perform discharge counseling on 35.4% of patients in the intervention group and 74% of these
consults were addressed. Out of the 252 high-risk patients in the intervention group, 34.9% of
patients received a consult order with pharmacists addressing 78.4% of these orders.

When analyzing consultation complexity, 50.9% of pharmacist-provided discharge
counseling took at least 30 minutes per patient. Through discharge counseling, pharmacists
discovered 48 anticoagulation concerns such as unaddressed drug-drug interactions, over- or
under-dosing and omissions. Additionally, pharmacists intervened on 13 medication therapy
duplications on 10 patients during discharge counseling.

Discussion

The study evaluated the impact of using an EHR consult order to improve the
pharmacist-provided discharge counseling capture rate. The consult order was associated with
significant improvement of pharmacists providing discharge counseling, including patients at
high-risk of readmission. However, the study found no significant reduction in all-cause
readmissions.

Studies have shown more errors occur at discharge than admission (3.3 errors per
patient versus 0.5 errors per patient, respectively), due to inadvertent loss of information and
poor interdisciplinary communication. ® *° Errors during transitions in care may lead to sentinel
events and cause significant financial burden on both the hospital and the patient. > However,

the integration of a pharmacist into the discharge planning process has demonstrated to have
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positive effects on patient outcomes such as a reduction in all-cause 30-day readmission rates,
medication adherence, prevention of adverse drug events, length of stay and mortality.s'10
Although the department recognizes these outcomes and the importance of improving
transitions of care, pharmacists continued to experience several barriers identified in previous

studies such as timeliness of notification of patients discharged and workload priorities. ™% T

0
our knowledge, this study is the first to evaluate the role an EHR consult order has in improving
a pharmacist-provided discharge counseling capture rate.

This study had several limitations. Failure to observe statistical significance with 30-day
readmissions may have been due to the relatively small sample size (Type Il error), specifically
in the intervention group. The short post-intervention period also makes the study vulnerable
to regression to the mean (i.e., the observed effect of the intervention may have been falsely
elevated due to the heightened awareness of discharge counseling but would have decreased
had the study period continued). During both study periods, restructuring within the organization

occurred which added to the workload of the pharmacy and nursing staff, though it was more

pronounced during the post-intervention period. Pharmacists were responsible for providing
clinical services and responding to emergent needs on 3-4 floors as compared to the
anticipated 1-2 floors, which caused delay in completing consult orders. Similarly, the nursing
staff also faced an increase in the nurse to patient ratio. While education regarding the consult
order was provided to nursing staff on the unit, nurses who float between floors may not have
been trained on the process which decreased the utilization of the consult order. Furthermore,

the use of a pharmacy student during a few weeks within the intervention period may have biased the
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observed results. However, this student only accounted for two of the four weeks where 100% of
consults for high-risk patients were addressed.

Although the consult order had favorable results, there are concerns with sustainability
of this intervention in the upheavals of healthcare. As drug expenditures continue to rise and
productivity metrics continue to shift, hospital leaders are required to strategically utilize
current labor resources while optimizing patient care. Nursing and pharmacy departments
continue to adjust as resources are limited by consolidating positions; however, this causes
more time-sensitive matters to be prioritized over discharge counseling or entering consult
orders. The labor consolidation may explain the fluctuations within the pharmacist-provided
discharge counseling (Figures 2-5). As patients may have more complex needs and drug
regimens, almost 70% of pharmacist-provided discharge counseling lasted more than fifteen
minutes for each patient which does not include the time for documentation. A current
strategy pharmacy is pursuing to overcome some of the describe barriers is working with
nursing to provide education to all nurses regarding the consult order and will expand the pilot
cautiously to ensure process continuity.

Future studies are needed to assess the impact of using the EHR to improve the rate of
pharmacist-provided discharge counseling. A consideration to improve interdisciplinary
communication is the rate of provider views of pharmacist-entered progress notes; specifically,
post-discharge notes used in ambulatory care settings. In order to determine the impact of an
EHR consult order has on 30-day all-cause readmission rates, a longer study period in a

powered study population is needed. As technology continues to advance healthcare practices,
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studies using technology such as videoconferencing may be beneficial in regards to pharmacist-
provided discharge counseling and transitions of care.
Conclusion

An EHR consult order to alert pharmacists of patients’ anticipated discharge was
associated with a significant improvement in the pharmacists-provided discharge counseling

rate, including patients at high-risk for 30-day readmission.
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Table 1. Study Demographics
Property

Control Group (n=404)

Intervention Group (n=412)

18

| p-value®

Mean * SD age (range), yr 65 + 16 (22-102) 67 + 16 (20-99) 0.290
No. (%) female 199 (49.3) 205 (49.8) 0.886
Mean * SD length of stay (range), yr 7.4+7.3(1-62) 6.2 +5.4 (1-56) 0.013°
Mean % SD LACE index score (range), yr 12 +5 (4-21) 12 +5(3-21) 0.296
Ethnicities No. (%) 0.535

Caucasian/White 187 (46.3) 198 (48.1)

African American/Black 164 (40.6) 174 (42.2)

Asian 7(1.7) 6 (1.5)

Indian American/Alaskan Native 1(0.2) 0

Latino/Hispanic 0 0

Other 45 (11.1) 34 (8.3)
Disposition No. (%) 0.541

Home 344 (85.1) 347 (84.2)

Skilled nursing facility or long term care facility 46 (11.4) 49 (11.9)

Hospice 5(1.2) 9(2.2)

Against medical advice 5(1.2) 6 (1.5)

Deceased 4 (1.0) 1(0.2)

Homeless 0 0

@ Unless otherwise noted, Student’s t test was used for continuous variables, and the Pearson chi-square test was used for

categorical variables
b Mann-Whitney test used
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Table 2. Outcomes of Pharmacist-provided Discharge Counseling with or without EHR Consult Order
Control Intervention

Outcome Group (n=404) Group (n=412) p-value®
Patients receiving pharmacist-discharge counseling <0.0001
Number (%) 19 (4.7) 164 (39.8)
Mean * SD (range) patients discharge counseled per week 1.5+1.9(1-7) 12.6 £5.0 (1-21)
Number (%) of consults ordered b 0 146 (35.4)

Mean  SD (range) of consults ordered per week ° 0 11.2+2.8
Number (%) consults completed o 0 108 (74.0)
Number (%) consults not completed due to disposition b 0 7 (4.8)
0
0

Number (%) consults not completed due to delay in order entered (< 24 hours) o 28 (19.2)

Number (%) consults not completed by pharmacy ° 3(2.1)
Number of interventions from discharge counseling 19 226 <0.0001
Number (%) brief consultations 6(31.6) 50(22.1)
Number (%) complex consultations 13 (68.4) 115 (50.9)
Number (%) additional clinical interventions - anticoagulation b 0 48 (21.2)
Number (%) additional clinical interventions - choice of agent/duplicate therapy o 0 13 (5.8)
30-day readmissions
Number (%) 61 (15.1) 62 (15.0) 0.984
Mean % SD (range) per week 4.7+2.2 48+2.4
Number (%) discharge counseled 3(4.9) 24 (5.8)

 Unless otherwise noted, Student’s t test was used for continuous variables, and the Pearson chi-square test was used for
categorical variables
® Outcome assessed for intervention group only



Table 3. Outcomes of Pharmacist-provided Discharge Counseling with or without EHR Consult Order in High-risk Patients

20

U 0 0
Number (%) receiving pharmacist-discharge counseling 15 (5.9) 100 (39.7) <0.0001
Mean * SD (range) patients discharge counseled per week 1.2+ 1.6 (0-5) 7.7 £4.3 (1-16)
Number (%) of consults ordered ° 0 88 (34.9)
Mean # SD (range) of consults ordered per week b 0 6.8+2.4
Number (%) consults completed o 0 69 (78.4)
Number (%) consults not completed due to disposition g 0 3(3.4)
Number (%) consults not completed due to delay in order entered (< 24 hours) o 0 14 (15.9)
Number (%) consults not completed by pharmacy ° 0 2(2.3)
30-day readmissions of high-risk patients
Number (%) amongst readmissions 47 (18.5) 50 (19.8) 0.825
Mean % SD (range) 36+1.6 38123
Number (%) receiving pharmacist-discharge counseling 3(1.2) 19 (7.5)

@ Unless otherwise noted, Student’s t test was used for continuous variables, and the Pearson chi-square test was used for

categorical variables
® Outcome assessed for intervention group only




Figure 1. Discharge Counseling
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Figure 2. Patients Discharge Counseled
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Figure 3. High-risk Patients Discharged Counseled
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Figure 4. Completed Consult Orders in Intervention Group
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Figure 5. Completed Consult Orders for High Risk Patients in Intervention Group
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Figure 6. Readmission Rate
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