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Objective. To implement and assess a Web-based patient care portfolio system for development of
pharmaceutical care plans by students completing advanced pharmacy practice experiences (APPEs)
throughout a statewide preceptor network.
Design. Using a Web database, students in APPEs documented 6 patient cases within 5 disease state
categories. Through discussion of the disease states and inclusion of patient information such as
problems, desired outcomes, and interventions, a complete pharmaceutical care plan was developed
for each patient.
Assessment. Student interventions were compared by geographical regions to assess continuity of
patient care activities by students. Additionally, students completed an evaluation of the portfolio
course to provide feedback on the portfolio process. Students documented an average of 1.8 therapeutic
interventions per patient case and documented interventions in all geographical regions. The majority
of students indicated that the portfolio process improved their ability to develop a pharmaceutical care
plan.
Conclusion. The Web-based patient care portfolio process assisted with documentation of compliance
with Accreditation Council of Pharmacy Education (ACPE) standards and College of Pharmacy
Competency Statements. Students indicated the portfolio process was beneficial in developing skills
needed for creating pharmaceutical care plans.
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INTRODUCTION
Doctor of pharmacy (Pharm D) students completing

APPEs at the University of Georgia (UGA) College of
Pharmacy are exposed to a wide variety of practice models.
The assistant dean for experience programs, with the help
of 4 regional faculty members known as regional coordi-
nators, developed an experiential education program which
includes approximately 600 preceptors in over 300 practice
settings throughout the state. These practice sites are di-
verse and include large multifacility health systems and
community pharmacies operated by national chains, as
well as small rural hospitals and independent pharmacies.
A program was designed to assure that all PharmD stu-
dents, regardless of experience site, develop comparable
abilities to design, document, and implement plans for pa-
tient-centered pharmaceutical care.

In 2004, the Center for the Advancement of Pharma-
ceutical Education (CAPE) described the provision of
pharmaceutical care in its Educational Outcomes, includ-
ing patient-centered care and designing pharmaceutical
care plans.1 Today the ACPE, in its Accreditation Stan-
dards and Guidelines for the Professional Program in
Pharmacy Leading to the Doctor of Pharmacy Degree,
directs that colleges and schools of pharmacy shall have
a system of evaluation of curricular effectiveness, which
includes student portfolios to document achievement of
competencies throughout the curriculum and practice ex-
periences.2 To assure quality experiences for our students,
to allow demonstration of the provision of pharmaceutical
care, and to meet established educational outcomes, a
Web-based patient care portfolio was developed.

The online course entitled, Pharmacotherapy Care
Plans and Professional Development, was first added into
the curriculum for students on APPEs in the fall semester
of 2005. Goals for students, specific to the care plan por-
tion of this course, included demonstrating an understand-
ing of the pathophysiology and pharmacotherapy of
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common acute and chronic disease states, and integrating
therapeutic knowledge into pharmaceutical care plans.

Sparse information has been published on the use
of patient care portfolios. In 2005, Ragan published a
description of a Web-based tool to assist in managing
distance-based APPEs by faculty members who were geo-
graphically distant from the student and the APPE site.3

This instrument was described as a component of a dis-
tance-based, nontraditional doctor of pharmacy program.
Kassam discussed the use of learning portfolios to record
direct and non-direct pharmaceutical care by students,
and also as an assessment tool to determine students’
clinical reasoning and pharmaceutical care skills.4 Other
portfolios described include those for competency assess-
ment,5 experiential practice portfolios to document in-
struction and learning,6 and also reflective portfolios.7

This paper describes the experience of the UGA College
of Pharmacy with a Web-based patient care portfolio ap-
proach to developing and documenting patient-centered
pharmaceutical care plans during APPEs.

DESIGN
The UGA College of Pharmacy used an online expe-

riential education database system to assist with organizing
the enormous amount of data required by the Office of
Experience Programs. The experiential education database
sorted and stored information on students, preceptors, and

APPEs. Therefore, this information was readily available
to students, faculty members, and preceptors via the Inter-
net through use of password-protected access. Within this
database, a patient care portfolio system was developed to
guide students performing APPEs through the processes of
collecting and documenting patient and disease state in-
formation, analyzing this data, developing a plan for med-
ication therapy, and implementing that plan. Because all
student entries were submitted into the experiential educa-
tion database and stored electronically, data from individ-
ual cases could be extracted easily to make assessments and
comparisons of students’ interventions and activities at
various practice sites throughout the state.

To allow flexibility and still assure exposure to a va-
riety of commonly occurring disease states, students were
required to include a minimum of 6 patient cases in their
portfolio during the APPEs. Acceptable disease states
were divided into 5 categories, and students were required
to choose a minimum of 1 from each group. The only
disease state that was mandatory was substance abuse
(Table 1).

Once the disease state to be managed was selected,
the student was granted access to the patient care port-
folio form. This form was divided into 5 distinct sections
(Table 2) designed to guide the student through a logical
step-by-step process for providing patient-centered
pharmaceutical care.

Table 1. Disease State Categories in Web-based Portfolio System

Cardiovascular and Renal Diseases
Heart Failure Ischemic Heart Disease Arrhythmia
Hypertension Acute Myocardial Infarction Dyslipidemia
Renal Failure Stroke/Transient Ischemic Attack

Respiratory, Endocrine, Skin, and Eye Diseases
Asthma COPD Diabetes Mellitus
Thyroid Disease Dermatology, Severe

Allergic Rhinitis Glaucoma

Behavioral Disorders, Neurology Disorders, Musculoskeletal Disorders, Pain Management
Depression Anxiety Bipolar Disorder
Schizophrenia Dementia Pain Management
Epilepsy Movement Disorders Substance Abuse
Attention Deficit Disorder Arthritis Toxicology/Overdose

Hematology, Oncology, Gastrointestinal, Nutrition, and Immune Disorders
DVT/PE Anemia Nutrition
Inflammatory Bowel Disease Oncology Liver Disease

Infectious Diseases
Skin/Soft Tissue Infection Antimicrobial Prophylaxis Sexually Transmitted Disease
Tuberculosis Urinary Tract Infection Pneumonia
Osteomyelitis Sepsis Endocarditis
Diabetic Foot HIV/AIDS Systemic Fungal Infections

Abbreviations: COPD 5 chronic obstructive pulmonary disease; DVT/PE 5 deep venous thrombosis/pulmonary embolism; HIV/AIDS 5 human
immunodeficiency virus/acquired immunodeficiency syndrome
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To demonstrate knowledge of the pathophysiology of
the selected disease, students began the portfolio with a dis-
cussion of the disease state, emphasizing the definition of
the disease, causes or risk factors, typical symptoms, and
typical treatment. Students were required to document any
reference material or guidelines used to develop this sec-
tion. The patient database included patient demographic
data, chief complaint, history of the illness, past medical
history, relevant vital signs, and medication allergies (if
any), including the type of reaction and relevant laboratory
data. Compliance with the Health Insurance Portability and
Accountability Act guidelines was stressed and strictly
enforced.

The problem list was intended to be developed in
conjunction with the patient, preceptor, and other health
care personnel, allowing for an interdisciplinary ap-
proach. Desired outcomes were to be supported by con-
sensus guidelines when such guidelines were available.
After completing the list of current medications, students
had to consider the appropriateness of each item relative
to medical conditions, indication, duplication, dosing, re-
actions, side effects, and interactions. When medication
problems were noted, students indicated their recommen-
dation for management of the problem. Additionally, stu-
dents documented non-medication alternatives which
would help achieve the desired outcomes.

In the patient-centered pharmaceutical care plan, stu-
dents documented the proposed pharmaceutical therapies.
Also included in this section were monitoring parameters
for the proposed medication regimen. Students were ex-
pected to include monitoring for efficacy as well as safety.

(Refer to Table 3 for an example of the patient-centered
pharmaceutical care plan as it appeared in the Web-based
patient care portfolio.) To foster interdisciplinary care, stu-
dents were directed to identify individuals to whom the
plan should be communicated, including physicians, phar-
macists, nurses, the patient and/or family member, or other
caregiver.

After electronic submission, 1 of 5 faculty reviewers
from the experiential department opened the experiential
education database to examine the work and provided feed-
back on appropriateness and completeness. For the APPEs,
students were randomly assigned to 1 of 9 geographical
regions of the state. Student submissions were reviewed by
the regional coordinator for the area to which the student
was assigned. On average, each regional coordinator re-
viewed submissions from approximately 24 students.

The Web-based system allowed ongoing electronic
dialogue between student and reviewer. If significant im-
provements were needed, the plan was revised by the stu-
dent. As students progressed through the year, therapies
may have been challenged to ascertain the level of student
confidence and ability to defend recommendations.

EVALUATION AND ASSESSMENT
The assessment process for the Web-based patient care

portfolio was 2-fold. First, student interventions were com-
pared to assess continuity of patient-care activities across
the state. Second, students were surveyed to gain feedback
on the portfolio process. Institutional review board ap-
proval was obtained for gathering this de-identified data.

Information comparing student portfolios is summa-
rized in Tables 4 through 6. Table 4 depicts the disease
state options selected most often by students. Besides
substance abuse, which was a required case, 48% of the
students selected a case in diabetes mellitus to include in
their portfolio. Several of the most frequently selected
disease states are represented in the core disease states
of the American Association of Colleges of Pharmacy
(AACP) Professional Affairs Committee.8 These include
diabetes mellitus, oncology, hypertension, urinary tract
infection, and pneumonia. Many patient care portfolios
documented therapeutic interventions (Table 5). In 721
cases, students documented therapeutic duplicates most
often (332 times), followed by interactions (250 times).
Students documented an average of 1.8 therapeutic inter-
ventions per patient case, with interventions documented
in all geographical regions across the state (Table 6). Ev-
idence of these interventions documents the ability of rural
as well as metropolitan practice sites to offer opportunities
for students to provide direct patient care. Approximately
48% of the submitted cases were completed during acute
medicine APPEs.

Table 2. Section of the Web-based Patient Care Portfolio
System

Section A
1. Discussion of the disease rate
2. Patient database

Section B
1. Patient medical problem list and desired outcomes
2. List of current medications
3. Assessment of appropriateness of current medication

therapy
Section C

1. Non-medication therapy alternatives
Section D

1. Patient-centered pharmaceutical care plan including:
a. Medical problems
b. Desired outcomes
c. Proposed medication therapy and duration
d. Monitoring parameters

Section E
1. Additional comments/information
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An evaluation of the portfolio course was completed
by students at the end of the APPEs (Table 7). Of 120
students, 80 evaluations were completed for a return rate
of 67%. Most of the students who responded (71%) either
agreed or strongly agreed that the portfolio process helped
them develop a logical process for creating a pharmaceu-
tical care plan. Students also felt (75%) that the process
helped foster their communication and documentation
skills. Confidence and competence in developing a phar-
maceutical care plan were reported improved by 64% and
66% of respondents, respectively. All the experiential
faculty reviewers noted continuous improvements as stu-
dents gained experience with the portfolio expectations.

One area of student improvement was in the discussion
of the disease state. In this section students demonstrated
their competence with the pathophysiology and pharmaco-
therapy of the selected disease. Faculty reviewers encour-
aged students to emphasize the definition of the disease, its

causes or risk factors, typical symptoms, and accepted
treatments. Omissions of one or more of these components
required the student to revise and resubmit the case. As
students progressed through the course, reviewers noted
significant improvement in the students’ ability to ade-
quately describe each of these areas.

Faculty reviewers also noted improvements in the stu-
dents’ ability to apply therapeutic knowledge learned in the
didactic portion of the curriculum to their pharmaceutical
care plans. In the classroom, students were introduced to
evidence-based guidelines. Faculty reviewers of the patient
care portfolios looked for adherence to guidelines in the
pharmaceutical care plans of submitted portfolios (where
guidelines existed). If existing guidelines were not fol-
lowed, the student was expected to provide documentation
to support the variation. Furthermore, medication prob-
lems noted by the student had to be addressed in the phar-
maceutical care plan through methods such as alternative

Table 3. Patient-Centered Pharmaceutical Care Plans in a Web-based Portfolio System

Problem Desired Outcome Proposed Therapy and Duration Monitoring Parameters

Type 2
Diabetes
Mellitus

Hemoglobin A1C of , 6.5%
by maintaining tighter
control of blood glucose
levels (fasting 70 -100mg/dl,
postprandial , 140mg/dl).
Maintain ideal body weight
and exercise 20 - 30 minutes
4 - 5 times/week. Eat a
healthy diet high in whole
grain, fruits, and vegetables
and low in processed food,
fat, and sugar.

Blood glucose levels (A1C 7.1) are
not being controlled by current
medication regimen of Avandamet
4/1000mg twice daily,Glipizide ER
10mg once daily, and Levemir
10 units at bedtime. The problem
may be non-compliance with the
medication regimen. Counsel to
improve compliance as well as
weight loss and exercise to improve
insulin sensitivity. If non-
compliance is not an issue and
because the A1C is close to goal,
increase the Levemir dosage by
1 unit/day until desired 2 hr. post-
prandial blood glucose levels
(, 140mg/dL) and A1C
, 6.5% are achieved.

Monitor fasting blood glucose
every morning. Check A1C
every 3 months. Watch for
signs of hypoglycemia
including sweating, heart
palpitations, trembling,
nervousness, or weakness. To
treat symptoms, ingest 10 - 15
grams of carbohydrates. Wait
10 minutes for improvement.
Repeat up to 3 times and if still
no response, get medical help
immediately.

Hyperlipidemia Maintain target levels of
total cholesterol levels
(, 200 mg/dl), LDL levels
(, 100mg/dl), and
triglycerides (, 150mg/dl).
Increase HDL levels to
reach goal of . 45mg/dl by
therapeutic lifestyle changes,
weight management, and
increased physical activity.

Patient’s LDL cholesterol (80mg/dl)
is well controlled on the following
regimen: Crestor 10mg once daily,
Niaspan 500mg once daily, and
Fish Oil 1,000mg (300mg of
Omega 3 FAs) 2 capsules once
daily. Patient’s HDL cholesterol
(38mg/dl) remains low. Increase
exercise to 20 - 30 min. 4 -5
times/week, modify diet to be low
in cholesterol-containing foods
(animal products) and to have
saturated fat being less than
7% of total calories.

Perform lipid panel and monitor
liver function tests and creatinine
every 6 months. Monitor patient
for myalgias, arthralgias, dark-
colored urine (rhabdomyolysis),
and headaches once a month.
Schedule follow-up lipid panel
in 1 month.
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therapy, dose modification, or additional monitoring. Re-
viewers reported substantial improvements in the students’
ability to make reasonable recommendations to address
medication problems and suggest appropriate monitoring
of medication therapy in their pharmaceutical care plans.

DISCUSSION
A major goal of APPEs is to allow pharmacy students

to transition from didactic learning and apply their knowl-
edge in actual patient care. This transition is accomplished
frequently at remote practice sites under the supervision of
volunteer preceptors. At the University of Georgia College
of Pharmacy, approximately 10% of the APPEs have been
directly precepted by faculty members, while 90% have
been precepted by practicing pharmacists who are not em-
ployees of the college. As a result, it has been difficult for
the parent institution to assure continuity and document
excellence in experiential education. In fact, pharmacy staff
workload and the shortage of pharmacists have been docu-
mented as impacting experiential preceptors.8, 9 Through
the use of a Web-based patient care portfolio system, stu-
dents demonstrated pharmaceutical care skills under the

guidance of pharmacy practitioners. These activities were
documented and transmitted to experiential faculty using
our experiential education database to provide student/fac-
ulty interaction and ongoing monitoring of student progress
by faculty members, and to stimulate active learning.

The Web-based patient care portfolio process was
designed to foster self-directed learning. Students were free
to select the listed disease states they wanted to focus on,
collect the patient data they felt was necessary to provide
appropriate care, design the plan of care, and decide to
whom it should be communicated. Additionally, students
were allowed to choose the reference materials they felt
were best suited to the needs of their particular patients.

Through this process students should be able to de-
velop a system to synthesize their own pharmaceutical
care plans upon entering practice. Students should be
more confident and competent in designing and monitor-
ing pharmaceutical care plans. The Web-based patient
care portfolio allowed students to demonstrate their un-
derstanding of the pathophysiology and pharmacology of
commonly occurring disease states. Additionally, stu-
dents were able to apply their therapeutic knowledge to
actual patient situations. Of note, regional coordinators
reported that a steep learning curve existed for the first 2
or 3 submissions as students perfected their work early in
the APPE sequence. After these initial portfolio submis-
sions, the students’ cases improved as they gained and
integrated knowledge and assessment skills.

A limitation may exist related to our assessment pro-
cess. Although most students agreed that the portfolios
were helpful in the learning process, no assessment was
completed prior to the course. In addition, data were not
captured that showed improvement in case quality as the
year progressed. Another limitation of the patient care
portfolio process was the time commitment required to
evaluate properly the submitted patient cases. Initially,
experiential faculty members wanted students to submit

Table 4. Most Commonly Selected Disease States by Students
Using Web-based Portfolio System

Disease Percent (n 5120)

Substance abuse 100
Diabetes mellitus 48
Nutrition 31
Oncology 30
DVT/PE1 28
Hypertension 24
Urinary tract infection 23
Pneumonia 23
Asthma 23

Abbreviations: DVT/PE 5 deep venous thrombosis/pulmonary
embolism

Table 5. Therapeutic Interventions Identified in Web-based
Portfolio System

Intervention
Number of Times

Documenteda

Untreated condition 220
Medication without indication 88
Duplication of therapy 332
Improper medication 162
Dosing 129
Adverse drug reaction 119
Interactions 250
a Within the 721 total patient cases, the same type of intervention
may have been documented more than once in a particular case

Table 6. Average Number of Interventions Documented per
Case in Web-based Portfolio System

Region
Average No.

Interventions/Case

Atlanta 1.8
Augusta 1.2
Columbus 1.5
Macon 1.5
Northeast GA 2.6
Northwest GA 2.2
Savannah 1.6
Southeast GA 1.9
Southwest GA 2.3
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10 patient care cases during the APPEs. However, this
number was reduced to 6 due to the time needed to review
submissions. In many instances, review of a case required
about 20 minutes, but for complex patients, thorough re-
view took up to an hour. Faculty reviewers were some-
times at a disadvantage if a patient case dealt with
a particular disease state or patient population with which
they had limited experience. Also, as the deadline for
students to submit cases approached near the end of each
experience, faculty reviewers may have received numer-
ous cases to evaluate at one time.

An additional concern with the patient care portfolio
process was that faculty reviewers were not able to dis-
cern if the interventions documented by students were
actually implemented or if they were only suggested in-
terventions. To capture this information, an additional
field may be required on the portfolio Web page to allow
students to document whether a recommendation was ac-
cepted or rejected by the medical team.

Occasionally, students felt limited if they wanted to
develop a patient care case for a disease state not listed in
the experiential database. The disease states from which
students chose were selected because the pharmacy cur-
riculum included lectures covering each of them. This list
represented the core disease states listed by the AACP

Professional Affairs Committee and was designed to
cover illnesses which would be encountered by pharmacy
generalists, as opposed to illnesses which might be seen
only in specialty practice settings.10 Substance abuse was
listed as a required submission to help students meet the
College of Pharmacy’s Competency Statement Number
8, which includes identifying individuals who are abusing
medications and recommending medications for chemi-
cal dependency.11

SUMMARY
The University of Georgia used a Web-based patient

care portfolio system allowing APPE students to docu-
ment patient care activities throughout the state, which
proved to be beneficial to both students and faculty mem-
bers. Student feedback from the course was positive, with
the majority of the students either agreeing or strongly
agreeing that the patient care portfolio process was ben-
eficial in developing pharmaceutical care plans for pa-
tients. The 5 experience program faculty members also
benefitted from the portfolio system and were able to
guide student progress in developing pharmaceutical care
plans. In addition, the faculty members were able to see
the types of patients students encountered and the types of
interventions students recommended.

Table 7. Student Evaluation of Portfolio Portion of the Course (n 5 80)

Statements
Strongly Agree or

Agree (%)
Neither Agree or

Disagree (%)
Strongly Disagree
or Disagree (%)

Use of the patient care portfolio helped me
to develop a logical step-by-step process
for developing a complete
pharmacotherapy plan.

71 15 14

Use of the patient care portfolio helped me to
develop communication and documentation
skills necessary to support individualized
patient medication treatment and monitoring
recommendations.

75 11 14

The different disease state categories used in
the patient care portfolio were sufficient to
demonstrate understanding of the
pathophysiology and pharmacotherapy
for common acute and chronic disease states.

78 14 9

The patient care portfolio allowed me opportunities
to apply therapeutic knowledge learned
within the classroom to actual patient situations.

84 11 5

Completion of the patient care portfolios helped me
to become more confident in developing a
complete pharmaceutical care plan.

64 24 13

Completion of the patient care portfolio helped me
to become more competent in developing a
complete pharmaceutical care plan.

66 19 15
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