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ABSTRACT

Objective: The enactment of the Affordable Care Act (ACA) in 2010 imposes payment penalty on hospitals with high hospital
readmission rates. In an effort to reduce readmissions, a pharmacist discharge counseling program was implemented to facilitate
transition of care to the outpatient setting. Our study objective was to evaluate the impact of the program on hospital readmissions
and visits to the emergency department (ED).
Methods: This was a single-center, retrospective cohort study conducted at a not-for-profit, teaching community hospital with
462 total beds. Pharmacists provided counseling to patients discharged from the medicine floor between November 2013 and
January 2014, and included those considered to be high-risk (e.g., taking ≥ 5 scheduled medications and had diseases such
as congestive heart failure and diabetes mellitus). Descriptive analysis was performed and outcomes were compared between
patients who did and did not receive pharmacist counseling.
Results: Of a total of 889 discharged patients, 488 (55%) received counseling from a pharmacist. For the entire cohort, mean age
was 55 ± 20 years; Charlson Comorbidity Index (CCI) score was 2.74 ± 2.95; and length of hospitalization was 4 ± 4 days.
These parameters were not statistically different between the two groups. Within 30-days after hospital discharge, significantly
fewer subjects who received counseling, compared with those who did not, were readmitted to the hospital (11.3% vs. 15%,
p = .009) or visited the ED (10.6% vs. 15%, p = .005).
Conclusions: Discharge counseling provided by pharmacists during transitions of care at a community hospital significantly
reduced 30-day readmission and ED visit rates.

Key Words: Transition of care, Discharge pharmacist, Pharmacist counseling, Hospital readmission, Emergency department
visit

1. INTRODUCTION
Transitions of care is the process of ensuring continuity of
healthcare as the patient transfers between different loca-
tions and levels of care such as being admitted to a hospital,
transferring to a skilled nursing facility, or at the point of
being discharged home. At the hospital, patients may be

at risk for prescribing errors, dispensing errors, monitoring
errors, administering errors, and experiencing adverse events
due to lack of communication and inaccurate medication
histories taken upon admission. An estimated 60% of medi-
cation errors occur during times of transition, and even 19%
of discharged patients experience an adverse event within
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three weeks post discharge.[1] With the high quality of care
received during hospitalization, it is imperative that patients
continue to effectively manage their health to prevent hospi-
tal readmissions and emergency department (ED) visits.

In order to ensure effective transitions of care, the Afford-
able Care Act (ACA) in 2010 was established as an effort to
reduce hospital readmission.[2] The ACA imposed payment
penalties on hospitals with high readmission rates for certain
conditions, such as congestive heart failure, pneumonia, and
acute myocardial infarction. In 2013, these penalties added
up to approximately $280 million spanning across 2,200 U.S.
hospitals.[3] Common causes of re-hospitalization include
lack of patient education, inappropriate medication reconcili-
ation, lack of adherence, and failure to maintain physician
visits after discharge.[1] As a result, a community hospital
proactively implemented transitions of care services utilizing
a pharmacist discharge counseling program in an effort to
effectively facilitate the transition of care from inpatient to
outpatient settings. This program was established with the
intentions to: (1) reduce readmission rates and ED visits and
(2) improve patients’ quality of life. Our study objective was
to evaluate the impact of the counseling program on hospital
readmission and visit to the ED.

2. METHODS

This was a single-center, retrospective cohort study con-
ducted at Long Beach Memorial Hospital, a not-for-profit,
teaching community hospital with 462 total beds. This study
was approved by the institutional review boards with the use
of a waiver of informed consent.

The pharmacist discharge counseling program was imple-
mented in July 2013. This program incorporated follow-up
phone calls and education on managing their disease state
and discharge medications to optimize medication therapy.
One full-time equivalent pharmacist was employed to im-
plement this program on one medicine floor of the hospital.
Patients who were targeted for this program included those
with disease states and conditions that placed the patient at
increased risk for sub-optimal healthcare services after hos-
pital discharge. These risk factors, or criteria for pharmacist
counseling included: (1) concurrent use of > 5 scheduled
medications, (2) end-stage renal disease (ESRD), (3) pneu-
monia, (4) chronic obstructive pulmonary disease (COPD),
(5) diabetes, (6) chronic heart failure (CHF), (7) myocardial
infarction, and (8) use of high-alert medications, such as
warfarin and insulin.

Table 1. Types of pharmacist interventions at discharge
 

 

Category Example 

Therapeutic 

Recommendation 

 Recommending a different drug that may be more effective based on a patient’s profile 

 Recommending labs to help monitor drug levels and adverse drug reactions 

Dose Optimization  Changing a drug dose based on a patient’s individual therapeutic and side effect profiles 

Facilitate Discharge Process 

 Answering patient questions about their medications 

 Ensure patient has all belongings and patient education materials necessary to continue proper 

care outpatient 

Patient Reinforcement 
 Educating a patient on the importance of their diabetes medications 

 Recommending tips that will help a patient remember to take medications on time 

Preventing Adverse Drug 

Reactions 

 Identifying drug-drug interactions 

 Recommending an alternative to a drug that a patient is allergic to 

Duplicate Therapy  Assuring that a patient is not on multiple medications that have the same mechanisms of action 

 

Demographic and outcomes data were extracted using elec-
tronic medical records of subjects counseled between Novem-
ber 2013 and January 2014. Hospital readmission and ED
visits, both with discharge diagnoses, were evaluated at post-
discharge 1, 2, 3, and 6 months. In addition, the types of
pharmacist intervention upon discharge (see Table 1), and
follow-up phone call or clinic visit were recorded.

The Charlson Comorbidity Index (CCI) was used to assess
for the severity of illness between patients who did and did
not receive pharmacist discharge counseling.[4] The CCI
is a prognostic point-based scoring system that measures

comorbid diseases (e.g., congestive heart failure, dementia,
diabetes, leukemia, and acquired immune deficiency syn-
drome) and their risks for mortality.[5] The summation of
individual scores provides the CCI, in which a higher value
predicts a greater likelihood of 10-year mortality.

For analysis, patients were divided into two groups: those
who received discharge counseling from a pharmacist (Group
A) versus those who did not receive discharge counseling
from a pharmacist (Group B). Descriptive analysis was per-
formed and outcomes of subjects who received discharge
counseling from a pharmacist were compared with those
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who did not receive counseling. Data were analyzed between
the two groups using appropriate tests (i.e., student t-test
for continuous variables, and Chi-square [or Fisher exact]
for categorical variables). A significance level of .05 for a
two-sided test was assumed when calculating results. All
descriptive and statistical analyses were performed using R
version 3.0.1.

3. RESULTS
A total of 889 patient records were evaluated, with 488 (55%)
patients receiving counseling from a pharmacist. The entire
study cohort had an average age of 55 ± 20 years; CCI
score, 2.74 ± 2.95; and length of hospitalization, 4 ± 4 days.
These parameters were similar between the two groups (see
Table 2).

Table 2. Patient demographic data
 

 

Variable 
All patients 

(N = 889) 

Received Pharmacist Discharge 

Counseling
 
(n = 488)

 

Not Received Pharmacist 

Discharge Counseling
 
(n = 401)

 

No. (%) of Males 372 (41.8%) 210 (43%) 162 (40.4%) 

Mean age, years (± SD) 55 (± 20) 52.7 (± 20.5) 57.9 (± 20.6) 

Mean length of Stay, days (± SD) 4 (± 4) 4 (± 3.5) 4.2 (± 5.2) 

Mean Charlson Comorbidity 

Index (CCI) Score (± SD) 
2.74 (± 2.95) 2.55 (± 2.78) 2.95 (± 3.13) 

Note. P-values for all variables were not statistically significant at > .05 

The distribution of achieving the criteria for pharmacist coun-
seling varied between Groups A and B. Although everyone
in Group A received counseling, 337 (69.1%) met at last one
of the criteria outlined in the methods section to receive coun-
seling. Some patients (40%) qualified because they had ≥ 5
scheduled medications, and the remainder qualified because
they received one of the following diagnoses: diabetes mel-
litus, pneumonia, COPD, ESRD, CHF, or acute myocardial
infarction. Approximately 1.6% of patients also qualified to
receive counseling because they were prescribed high-alert
medications such as warfarin and insulin that required care-
ful monitoring. While Group B did not receive counseling,
288 patients (71.8%) in this group met at least one of the
criteria for discharge counseling but counseling was not pos-
sible due to inadequate pharmacist time and outside of hours
discharges. Approximately 44% of patients received ≥ 5
scheduled medications.

After determining which patients received counseling, Group
A’s patient records were further evaluated to determine if
there was any pharmacist intervention in addition to gen-
eral medication counseling that benefited the patient’s treat-
ment. More specifically, the intervention types we observed
included therapeutic recommendations, dose optimization,
facilitation of the discharge process, patient reinforcement,
prevention of adverse drug reactions, prevention of dupli-
cation of therapy, and any other interventions that the phar-
macist described in the chart notes. Approximately 370 of
the 488 (75.8%) counseled patients had pharmacist interven-
tion upon discharge. Furthermore, 187 of the 488 (38.3%)
counseled patients also received a follow-up phone call from
a pharmacist to ascertain their health status and to confirm
an appointment with their doctors for a follow-up visit after

hospital discharge. The follow-up phone calls verified that
151 patients (30.9%) had a post-discharge appointment with
their doctors.

Each patient’s ED visit and/or hospital readmission were
recorded from the following post-discharge time points: 30-,
60-, 90-, and 120-days (see Figure 1). Hospital readmis-
sions 30 days after discharge were significantly lower for
patients in Group A than Group B (11.3% vs. 15%, p = .009).
The ED visits 30-days post-discharge were also significantly
lower for patients in Group A than Group B (10.6% vs. 15%,
p = .005). At the 60-day post-discharge, similar number of
patients from group A, compared with group B, visited the
ED (14.9% vs. 17%, p = .124) and were readmitted to the
hospital (18.9% vs. 19.5%, p = .062). In addition, Group A
patients experienced similar hospital readmissions (28.1%
vs. 29.7%, p = .152) and lower ED visits (19.4% vs. 21%,
p = .235) than Group B at 90-days post-discharge. At 120-
days post-discharge, Group A, as compared with Group B,
had similar readmission and ED visit rates (36.5% vs. 36.7%
(p = .269) and 23.1% vs. 24.5% (p = .558), respectively.

The patients’ admitting diagnoses for their ED visits and
hospital readmissions were recorded and compared to their
discharge diagnoses from their primary hospitalization (see
Figure 2). Of the 156 counseled patients (Group A) who
visited the ED or were readmitted within 120-days after dis-
charge, 63 (40.4%) patients received the same diagnoses as
their primary hospitalization. Of the 135 Group B patients
who visited the ED or were readmitted, 61 (45.2%) received
the same diagnoses. Thus, a higher percentage of Group A
patients had different admitting diagnoses from their primary
discharge diagnoses when compared with Group B patients
(59.6% vs. 54.8%, p = .478).
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Figure 1. Hospital readmission and ED visit rates post-discharge
∗ Denotes p-value < .05

Figure 2. Similarity in admitting diagnoses at hospital readmission or ED visit post-discharge

4. DISCUSSION
For this retrospective study, the entire cohort was divided into
two groups based on one factor—whether a patient received
counseling or not from a pharmacist upon discharge. Most
factors that characterized each group such as age, length
of stay, and the CCI score were not statistically different
between the two groups. In particular, the CCI score was
included in our analysis because it is a prognostic indicator

of admission and plays a role in improving discharge deci-
sions to prevent readmission rates. CCI has been applied in
studies to determine its validity, such as in patients with acute
coronary syndrome (ACS) and those who revisited the ED
within 72 hours. In patients with ACS, it was determined that
comorbidities of nine disease states such as heart failure, dia-
betes, metastatic tumors, and renal diseases were indicators
of increasing hospital mortality.[6] Thus, CCI is imperative to
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assess patients’ state of health upon admission and discharge
to determine if this leads to higher rates of readmission.

Over 75% of patients who were counseled received a valu-
able interaction with the pharmacist that went beyond a sim-
ple medication counseling session. For example, a random-
ized trial was conducted at a large teaching hospital in Boston
to assess the impact of pharmacist interventions at discharge
and post-discharge, particularly the impact on the rate of pre-
ventable adverse drug events (ADEs).[7] In the intervention
group, the pharmacists conducted medication reconciliation
at discharge, suggested changes to medications to simplify
a medical regimen and improve compliance, to avoid drug
interactions, and to reduce possible side effects. They also
addressed discrepancies (i.e. dose or frequency) between
the discharge medication list and the patient’s reported home
medication regimen during the follow-up phone call after
discharge. At thirty days post-discharge, preventable ADEs
occurred in 1 patient in the intervention group and in 8 pa-
tients in the usual-care group (1% vs. 11%; p = .01). The
rate of preventable, medication-related ED visits or hospital
readmissions was 1% in the intervention group and 8% in the
usual-care group (p = .03). As a result, the study concluded
that pharmacist interventions at discharge and post-discharge
were associated with lower rates of preventable ADEs and
ED visits/hospital readmissions 30 days after hospital dis-
charge.[7] Similarly, in our study program, the pharmacist
facilitated the discharge process by providing the patients an
opportunity to improve their understanding for the purpose
their medications and addressing their concerns to improve
adherence and proper use, which is critical especially after an
acute care encounter. Furthermore, the pharmacist improved
the patients’ treatment plans by making interventions and, if
necessary, recommending changes to a medication regimen
after in-depth review of the patients’ profiles.

In addition to medication counseling and improving the treat-
ment plan, the discharge pharmacist conducted follow-up
phone calls to facilitate patients’ recovery post-discharge by
ensuring the appropriate use of prescribed medications and
confirming a scheduled appointment with their doctors. Such
an intervention was also utilized in a randomized, prospec-
tive, open clinical trial conducted in Barcelona for patients
admitted for heart failure to analyze its impact on treatment
adherence.[8] The patients in the intervention group received
verbal and written information on the disease, proper diet,
and their drug therapy the day of hospital discharge, and
follow-up phone calls were made by the pharmacist on a
monthly-basis during the first 6 months and every 2 months
thereafter for another 6 months to address any medication-
related problems and clarify any other patient questions. The
control group received “the standard care of the center”.[8]

Patient treatment compliance was defined as reliable if pa-
tients were taking 95%-100% of prescribed doses, partially
reliable if taking 85%-95% of doses, and non-reliable if tak-
ing < 85% of doses. Patient treatment compliance was higher
for the intervention group at 2 months (88.2% vs. 60.5%; p =
.002), at 6 months (91.1% vs. 69%; p = .015), and 12 months
(85% vs. 73.9%; p > .05). Additionally, less patients had
hospital readmission in the intervention group at 2 months
post-discharge (11.4% vs. 25%; p = .041) and at 6 months
(24.3% vs. 42.2%; p = .028). Hence, follow-up phone calls
are an important step in patient care that can foster adherence
to the treatment plan and prevent further hospitalizations.
The involvement of a pharmacist in the transition of care
contributes to effective care in the outpatient setting where
access to a pharmacist with complete understanding of the
patient’s acute care episode may be hindered.

The 30-day hospital readmission rate is a rising concern
across the United States. A main reason behind this high
rate has been identified as a “lack of coordination” during
transitions such as hospital discharge.[1] In this study, the 30-
day post-discharge ED visit and hospital readmission were
significantly reduced in patients with pharmacist counseling
at hospital discharge. In fact, approximately 4%-5% fewer
patients who received pharmacist counseling, as compared
with those who did not, visited the ED or readmitted to the
hospital within 30 days after initial hospitalization. This
study demonstrated that this difference may result from phar-
macist counseling; but it is uncertain how dependent this
difference is on the various pharmacist interventions and the
follow-up phone calls. Each type of intervention requires
further analysis and must be compared to a group that did
not receive that intervention. Interestingly, the admitting di-
agnoses for ED visit or hospital readmission in patients who
received pharmacist counseling were readmitted or visited
the ED for the same diagnoses as their primary hospital stay,
but no statistically significant association was found between
pharmacist counseling and reduced hospital visits for the
same reason.

All patients were assessed under the same criteria in order
to qualify for counseling from a discharge pharmacist. Yet,
approximately 72% of the patients who did not receive coun-
seling (Group B) did in fact qualify for pharmacist counseling
according to the criteria. Further analysis of these patients’
diagnoses and number of comorbid diseases is necessary
to definitively understand why they were not prioritized for
pharmacist counseling. However, we believe these missed
opportunities resulted from the limited availability of phar-
macist. At the initiation of our service, only one pharmacist
was available for discharge education for the entire medicine
floor. There was consistent lapse in this service on weekday

72 ISSN 1927-6990 E-ISSN 1927-7008



jha.sciedupress.com Journal of Hospital Administration 2017, Vol. 6, No. 2

evenings and weekends. This was one of the major limita-
tions of this study because these patients span a time period
of three months during which time the criteria for inclusion
into the intervention group evolved and were refined to en-
compass patients who most likely benefit from this pharmacy
service.

Initially only one full-time equivalent pharmacist provided
discharge counseling for four days a week. Through Novem-
ber of 2013, another pharmacist was added, increasing dis-
charge counseling to five days a week. The yearly cost of one
full-time equivalent pharmacist is approximately $175,000
($14,500 per month) plus benefits and the average cost of a
30-day readmission for patients aged 65 years and above was
$13,800 in 2013.[9] With an estimated 4%-5% fewer patients
(6) that were readmitted 30 days post-discharge over the
3-month course of this study, the potential cost savings from
penalties add up to $82,800 ($27,600 per month). Based on
our study findings, the program was expanded to provide
discharge counseling for 7 days a week. Furthermore, this
discharge pharmacist counseling service has expanded to
other floors within the adult hospital and newly implemented
in our adjacent pediatric hospital.

Our study results prompting subsequent programmatic ex-
pansion demonstrate promise for other hospitals to adopt this
pharmacy service to facilitate the transition of care process.
Prior to any further expansion or implementation of new pro-
grams on other floors or at other hospitals, additional analysis
to measure the impact of discharge counseling and pharma-
cist interventions on patient adherence to medications can

provide more insight into the strength of correlation between
pharmacist interventions at discharge and patient outcomes.
A study could also be conducted in a larger population size
with a prospective, randomized trial design to obtain more
statistically significant data beyond the 30-day time point
after discharge, giving more reliable information on the long-
term impact of pharmacist interventions at hospital discharge
on readmissions and other patient outcomes.

5. CONCLUSIONS
More than half the patients who met the study criteria re-
ceived pharmacist counseling upon discharge from the hos-
pital, and the pharmacist was able to improve a patient’s
treatment plan through various interventions (i.e., therapeutic
recommendations, dose optimization, facilitation of the dis-
charge process, patient reinforcement, etc.) for most patients.
Those who received pharmacist counseling had significantly
lower readmission and ED visit rates 30 days after hospital
discharge compared to those who did not receive pharmacist
counseling.
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