
VOL. 22, NO. 4 n THE AMERICAN JOURNAL OF MANAGED CARE n	 e147

CLINICAL

© Managed Care &
Healthcare Communications, LLC

D iabetes affects 25.8 million people in the United 
States; it is also the leading cause of kidney disease, 
amputations, and blindness, and a major cause of 

heart disease and strokes.1 Of the 25.8 million people diagnosed 
with diabetes in the United States, an estimated 1.8 million 
adults are living with diabetes in Texas.1,2 Parkland Health & 
Hospital System serves a large population of uninsured patients 
with diabetes in Dallas County. Currently, the pharmacy de-
partment employs 10 ambulatory care clinical pharmacy spe-
cialists (CPSs) who manage chronic diseases and provide drug 
therapy management under a collaborative practice agreement. 
Chronic diseases addressed include diabetes, hypertension, dys-
lipidemia, anticoagulation, pain, thyroid disorders, heart fail-
ure, medication nonadherence, and polypharmacy. 

Patients are seen by their primary care provider (PCP) 
and referred to a CPS for an assessment and management of 
their drug therapy. A typical visit with a CPS includes a de-
tailed medication history, review of medication allergies and 
side effects, and review of clinical laboratory data. With this 
information, the CPS provides in-person management and 
addresses changes to diet and exercise, documents any im-
provements or changes in medication adherence, and modi-
fies medication regimens as needed for the patient. Together 
with the patient, the CPS provides an individualized plan to 
develop behavioral modification goals that will improve dia-
betes outcomes. They also serve as instructors of Parkland’s 
“Healthy Living with Diabetes” patient education program, 
recognized by the American Diabetes Association (ADA)3; 
this group of CPSs are also Certified Diabetes Educators.

Additionally, the CPSs participate in administrative duties 
within the pharmacy department to improve patient care in a cost-
effective manner. This includes drug-use evaluations, nonformu-
lary medication reviews, drug information consults, medication 
therapy management programs, Pharmacy and Therapeutics 
subcommittee responsibilities, and teaching pharmacy students, 
residents, and other healthcare professionals. Clinical research is 
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ABSTRACT

Objectives: To provide a review of the outcomes and costs in 
patients seen by Clinical Pharmacy Specialist (CPS) Certified Dia-
betes Educators in ambulatory care for diabetes management.

Study Design: A retrospective chart review.

Methods: All patients discharged by a CPS for diabetes management 
between January 1, 2010, and December 31, 2013, were included.

Results: A total of 915 patients were discharged from CPS servic-
es. The majority of patients had type 2 diabetes (98.7%) and were 
female (63.1%), Hispanic (53.3%), and on average, were aged 56 
years. The patients were seen by the CPS for approximately 5.3 
face-to-face visits, and by their provider for 1.9 face-to-face visits. 
The average difference from baseline for glycated hemoglobin 
was –2.6%, while the average systolic and diastolic blood pres-
sures improved by –8 mm Hg and –3 mm Hg, respectively. The 
major lipid parameters also reported improvement, averaging 
–23 mg/dL for total cholesterol, –54 mg/dL for triglycerides, –15 
mg/dL for low-density lipoprotein cholesterol, –23 mg/dL for 
non–high-density lipoprotein cholesterol (non–HDL-C), and +0.8 
mg/dL for HDL-C. Overall, the average difference from baseline to 
final visit for the numbers and costs of medications and diabetes 
supplies per patient increased slightly. Medication adherence also 
improved each year in patients with diabetes.

Conclusions: The CPSs directly impact patient care through 
improvements in clinical outcomes. They help patients achieve 
disease-state goals for diabetes, hypertension, and dyslipidemia 
through a variety of clinical interventions and by promoting medi-
cation adherence. These data demonstrate the significant positive 
impact to the institution that clinical pharmacy services have in 
diabetes management.
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also a major component of the CPS program, including coor-
dinating research projects, presenting posters, and providing 
educational programs.

The presence of CPSs is not standard in many health-
care institutions; however, the prevalence of these clinical 
pharmacy positions is growing. In order to demonstrate the 
benefit of clinical pharmacy services, the CPS group began 
in 2009 to review their annual outcomes, interventions, and 
medication costs. At the end of each year, various data on 
clinical outcomes, medication adherence, pharmacy inter-
ventions, and cost are collected and reviewed for patients 
who have been discharged from clinical pharmacy services 
performed by CPSs. A report is generated and provided to 
administrators in the pharmacy department, as well as pre-
sented at the institution’s Pharmacy and Therapeutics Com-
mittee meetings and other meetings to provide a review of 
the impact of pharmacy services to executive management. 

The purpose of this article is to provide a review of 
how the CPS demonstrates the benefit of pharmacy ser-
vices through improved outcomes and cost containment 
in patients with diabetes in a large urban county health-
care system over a 4-year period (2010-2013).

METHODS
Patients discharged by a CPS for diabetes management be-

tween January 1, 2010, and December 31, 2013, were includ-
ed in the analyses. Patients were discharged if they achieved 
improved diabetes control and the CPS determined the pa-
tient did not need to return for another follow-up visit. Only 
patients who filled medications at the institution outpatient 
pharmacies were included. Patient data were collected from 
their electronic health record. Pharmacy prescription data, 
adherence to medications, and cost were reviewed in the out-
patient pharmacy system software program via CERNER, 
the institution’s ambulatory pharmacy dispensing program. 
Patient demographic data reviewed included age, gender, 
race, economic class, smoking status, level of education, 
past medical history, and duration of diabetes. The amount 

of CPS contact time was collected from the 
initial date of service to the date the last in-
tervention was performed. The following 
types of visits were collected: CPS face-to-face 
visits, PCP visits, emergency department (ED) 
or hospital admissions for a diabetes-related 
event, diabetes specialty clinic visits, diabetes 
classes, and nutritionist visits.

Clinical outcomes related to diabetes and 
costs were also reported, including glycated 
hemoglobin (A1C), blood pressure (BP), lip-

id parameters, adherence to medications, and other stan-
dards of care measures.4-7 These were assessed at the initial 
visit and the last visit of each year for each patient. A paired 
2-sample means t test using Analysis ToolPak version 14.0 
(Microsoft Office Excel, Dallas, Texas) for the A1C was 
considered statistically significant at a P value of <.001. All 
interventions made by the CPS at each visit were collected, 
and included any medication changes, addition of aspi-
rin, disease education, lifestyle education, identification of 
adverse drug events, ordering and interpreting laboratory 
data, smoking cessation education, pain management, im-
munizations, adherence counseling, use of adherence tools, 
and any referrals made for the patient.

The total number of medications and diabetes supplies 
were also reviewed at the initial and last intervention vis-
its. Diabetes supplies included meter, strips, lancet device, 
lancets, alcohol prep pads, and syringes. The total cost 
of a 30-day supply of medications and diabetic supplies 
(using acquisition costs) was calculated at the initial visit 
and again at the last intervention visit for all patients dis-
charged. Patients were noted to be adherent to therapy 
based on a review of the medication refill history from 
our pharmacy records in CERNER. Medication adher-
ence was calculated as a ratio based on actual fills over 
expected fills for 3 months prior to the initial date of ser-
vice, and was calculated again after the last intervention 
date. Patients were considered adherent to therapy if they 
met a value of 85%. The absolute difference in medication 
adherence was calculated to determine the improvements 
made by the patient at the time of discharge. There is a 
lack of clinical evidence and standards designating a cer-
tain threshold for adequate medication adherence, but 
this limit was used for the purposes of this analysis.8 

RESULTS
Demographics

A total of 915 patients were discharged from CPS servic-
es from 2010 to 2013. The average age of patients seen was 

Take-Away Points
Pharmacy administrators requested information regarding the benefit of clinical 
pharmacy services offered at this institution. At the end of each year, information on 
clinical pharmacy visits were tracked and reviewed for various outcomes, including 
but not limited to disease-state goals, medication adherence, pharmacy interven-
tions, and overall medication cost. A report is generated and provided to administra-
tors in the pharmacy department, as well as presented at the hospital institution’s 
Pharmacy and Therapeutics Committee meetings and others to provide executive 
management with a review of the impact of pharmacy services offered. This article 
provides a review of the benefits of clinical pharmacy specialist services through 
improved outcomes and cost containment.
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56 years. The majority of patients had type 
2 diabetes (98.7%) and were female (63.1%) 
and Hispanic (53.3%). On average, patients 
were seen by CPSs for 7.7 months for 5.3 
face-to-face visits. The PCP also saw the pa-
tient an average of 1.9 times during the CPS 
intervention period. From 2010 to 2013, a 
total of 2 patients presented to the ED for 
a diabetes-related event (both for hypogly-
cemia), and none of the patients were hos-
pitalized during this time period (Table 19). 

Clinical Outcomes
An average difference of –2.6% from 

initial to final visit for A1C was noted 
from 2010 to 2013 (Table 2). The percent-
age of patients with diabetes achieving an 
A1C less than 7% increased significantly 
each year: by –2.1% in 2010, –2.7% in 2011, 
–2.7% in 2012, and –3.1% in 2014 (P <.001) 
(Figure 1). In addition, the average systolic 
and diastolic BPs improved by –8 mm Hg 
and –4 mm Hg, respectively. Overall, the 
major lipid parameters improved, averag-
ing –23 mg/dL for total cholesterol, –54 
mg/dL for triglycerides, –15 mg/dL for 
low-density lipoprotein cholesterol (LDL-
C), –23 mg/dL for non–high density li-
poprotein cholesterol (non–HDL-C), and 
+0.8 mg/dL for HDL-C (Table 2). 

Medications, Adherence, and Cost
Overall, the average change in number of 

medications per patient from baseline to final 
visit increased slightly by about +0.3 medica-
tions, and the average cost increased by $1.07. 
The average change in the total number of diabetes supplies 
per patient from baseline to final visit increased slightly, by 
about 0.5 supplies, and the average cost of diabetes supplies 
increased by $4.59 (Table 2). The absolute difference in medi-
cation adherence improved at the time of discharge by 42.8% 
in 2010, 43.5% in 2011, 42.8% in 2012, and 49% in 2013. 

Interventions and Preventative Measures
The top 5 interventions made by the CPSs included 

medication changes, disease-state education, ordering and 
interpreting lab orders, medication adherence, and refer-
rals (Figure 2). The CPSs also ensured that patients were 
on medication therapies, such as angiotensin-converting 
enzyme inhibitors or angiotensin II receptor blockers, 

statin therapy, and aspirin as recommended by the ADA 
guidelines.4-7 The CPSs made referrals for patients to re-
ceive their annual diabetic eye exams, foot exams, and 
nephropathy screenings as needed.

DISCUSSION
During the 4-year review, the CPSs have been consistent 

in improving clinical outcomes and maintaining cost of 
medications in patients with diabetes who were discharged 
from the service. The patients discharged by a CPS from 
2010 to 2013 were followed for an average of 5.3 months by 
the CPS. These patients had an average of 7.7 visits with a 
CPS and 1.9 visits with their provider. These services pro-

n	 Table 1. Baseline Characteristics

Characteristics

Year

Average2010 2011 2012 2013

Total patients  
discharged (N = 915)

240 195 250 230

Age, years

Average 55 56.6 56.6 56.3 56.1

Range 27-83 28-81 24-85 30-83

Gender, n (%)

Male 87 (36) 70 (35.9) 92 (36.8) 92 (36.8) 36.9%

Female 153 (64) 125 (64.1) 158 (63.2) 158 (63.2) 63.1%

Race, n (%)

Hispanic 111 (46) 111 (56.9) 144 (57.6) 122 (53) 53.3%

Black 78 (33) 62 (31.8) 74 (29.6) 70 (30.4) 31.0%

Caucasian 40 (17) 16 (8.2) 23 (9.2) 30 (13) 11.9%

Asian 11 (5) 4 (2.1) 7 (2.8) 8 (3.5) 3.3%

Smoking status, n (%)

Never 146 (62) 123 (63) 152 (61) 148 (64) 62.2%

Quit 56 (24) 45 (23) 65 (26) 62 (27) 24.9%

Current 34 (14) 27 (14) 31 (13) 20 (9) 12.2%

Financial class, n (%)

County healthcare 
assistance program

133 (55) 114 (58.5) 170 (68) 131 (57) 59.9%

Medicaid 22 (9) 20 (10.3) 16 (6.4) 23 (10) 8.9%

Medicare 60 (25) 44 (22.6) 45 (18) 53 (23) 22.1%

Self-pay 3 (1) 2 (1) 2 (0.8) 0.8%

Other 22 (9) 15 (7.7) 17 (6.8) 23 (10) 8.4%

Duration of diabetes, n (%)

≤5 years 77 (32) 53 (27) 65 (26) 75 (33) 29.5%

6-10 years 66 (28) 55 (28) 43 (17.2) 49 (21) 23.3%

≥11 years 36 (15) 49(25) 66 (26.4) 83 (36) 25.6%

Unknown 61 (25) 38 (20) 76 (30.4) 23 (10) 21.6%

(continued)
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duced an average A1C lowering of 2.6% (Table 2). These im-
provements occurred when patients were treated as part of a 
medical team. In addition to improving diabetes outcomes, 
the CPSs also improved blood pressure and lipids, which are 
important comorbidities found in this patient population. 

Additionally, CPSs improved patient medication adher-
ence each year while containing costs of medications for 
the health system, noting only a small increase of 0.3 medi-

cations on average. The cost of 30-day dia-
betes supplies did increase slightly, by $4.59, 
which was most likely due to identifying 
more patients who needed diabetes testing 
supplies in order to perform self-monitoring 
of blood glucose. Through interventions 
made by the CPSs, these patients have con-
sistently made significant improvements 
in adhering to their medication regimens. 
The CPSs help to enhance the collabora-
tive approach in improving medication ad-
herence that is needed for patients who are 
not following their medication regimens.8 
In addition to improving medication ad-
herence, the CPSs also adhere to the ADA 
standards of care measures for patients 
with diabetes. Through interventions such 
as medications changes, patient education, 
and drug therapy monitoring, ambulatory 
care CPSs have positively impacted the pa-
tients referred for diabetes management.

The annual review of outcomes by the 
CPSs serves a very important role in dem-
onstrating the benefits of their services 
in this complex patient population. The 
outcomes demonstrate positive impacts 
on A1C, blood pressure, and lipid param-
eters. In 2007, Machado and colleagues 
reviewed studies evaluating pharmacists’ 
interventions and outcomes measured in 
the management of patients with diabetes. 
A total of 1145 patients—aged an average 
of 60.1 years, 53.4% female—found that the 
weighted average A1C decreased by 1% in a 
patient population managed by a pharma-
cist.10 In 2006, another study, by Scott and 
colleagues, reviewed outcomes in diabetes 
at a community health center and found 
a decrease in A1C by 1.7% at the end of a 
9-month intervention period.11 This study 
also noted the patients’ decreased BP and 
LDL-C. The above studies indicate that 

clinical pharmacists serve major roles in the management 
of diabetes, and the services provided by CPSs in this re-
view have continued to correlate to significant reductions 
in A1C, consistent with other study findings.12-15

Limitations
The purpose of this study was to demonstrate the ben-

efit of CPS services at this institution. The initial CPS 

Education, n (%)

≤3rd grade 6 (3) 23 (12) 37 (15) 24 (10) 9.8%

4th to 8th grade 13 (5) 35 (18) 46 (18) 55 (24) 16.3%

9th-12th grade 28 (12) 50 (26) 101 (40) 79 (34) 28.2%

College 10 (4) 16 (8) 29 (12) 29 (13) 9.2%

Unknown 183 (76) 71 (36) 37 (15) 43 (19) 36.5%

Comorbidities, n (%)

T2D 234 (98) 192 (98.5) 248 (99.2) 229 (99.6) 98.7%

Hypertension 169 (70) 134 (68.7) 170 (68) 179 (77.8) 71.3%

Dyslipidemia 155 (65) 133 (68.2) 152 (60.8) 191 (83) 69.0%

Psychiatric disease 40 (17) 46 (23.6) 36 (14.4) 39 (17) 17.6%

CAD 30 (13) 27 (13.8) 23 (9.2) 18 (7.8) 10.7%

Renal disease 31 (13) 30 (15.4) 33 (13.2) 27 (11.7) 13.2%

Thyroid disease 28 (12) 19 (9.7) 22 (8.8) 20 (8.7) 9.7%

Neuropathy 25 (10) 18 (9.2) 11 (4.4) 15 (6.5) 7.5%

Heart failure 19 (8) 12 (6.2) 12 (4.8) 11 (4.8) 5.9%

Retinopathy 13 (5) 18 (9.2) 14 (5.6) 12 (5.2) 6.2%

T1D 7 (3) 3 (1.5) 2 (0.8) 1 (0.4) 1.4%

PVD 4 (2) 7 (3.6) 4 (1.6) 4 (1.7) 2.1%

Visits, n

Average time of CPS 
contact (months)

7 7.6 8 8 7.7

Average face-to-face 
visits

5 5.4 5.4 5.5 5.3

Average primary care 
provider visits

2 2.1 1.9 1.6 1.9

Additional diabetes services, n (%)

Total diabetes clinic 
visits

7 (2.9) 2(1) 4 (1.6) 3 (1.3) 1.7

Total diabetes 
classes visits

48 (20) 13(6.7) 54 (21.6) 30 (13) 15.8

Total nutrition visits 71 (30) 20 (10.3) 72 (28.8) 71 (30.9) 25.6

Other, n

ED visits and hospital-
ized due to diabetes

1 0 1 0 0.2

CAD indicates coronary artery disease; CPS, clinical pharmacy specialist; ED, emergency 
department; PVD, peripheral vascular disease; T1D, type 1 diabetes; T2D, type 2 diabetes.

n	 Table 1. Baseline Characteristics (continued)

Characteristics

Year

Average2010 2011 2012 2013
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project was designed as a quality assurance initiative 
within the pharmacy department itself. Thus, limitations 
do exist with this analysis. This study did not include an 
active comparison group and, therefore, cannot deter-
mine if similar improvements in diabetes care would also 
exist in a control group. Additionally, this study was a ret-
rospective review. The patient population in this review 
consists of those of lower economic status with various 
psychosocial issues, and many are without health insur-
ance; thus, our robust results may not be reproducible 
with other types of patients or settings. 

CONCLUSIONS

These outcomes were well received at the institution 
and have been a stepping stone for this CPS group. The 
CPSs directly impact patient care by achieving disease-
state goals for diabetes, hypertension, and dyslipidemia. 
In addition, the CPSs have been able to contain the 
number and cost of medications. It is through CPS inter-
ventions, such as active and timely medication changes, 
patient education, and drug therapy monitoring, that this 
group of CPSs positively impacted the patients referred 

n	 Table 2. Clinical Outcomes and Cost Data for All CPSs Over 4 Years (2010-2013)

2010 2011 2012 2013  2010-2013

Baseline Final Baseline Final Baseline Final Baseline Final
Average 

(weighted)

Diabetes  

A1Ca (%) 9.1 7 9.4 6.7 9.6 6.9 10 6.9 –

    Difference (%) –2.1c –2.7c –2.7c –3.1c –2.6

Hypertension  

SBP (mm Hg) 128 122 138 124 134 127 134 127 –

    Difference –6 –14 –7 –7 –8.25

DBP (mmHg) 75 72 75 72 78 74 76 73 –

    Difference –3 –3 –4 –3 –3.28

Lipid disordersb  

TChol (mg/dL) 179 152 174 150 175 154 178 156 –

    Difference –27 –24 –21 –22 –23.2

TG (mg/dL) 212 144 199 141 204 148 184 147 –

    Difference –68 –58 –56 –37 –53.7

LDL-C (mg/dL) 97 79 92 76 95 81 97 83 –

    Difference –18 –16 –14 –14 –15.3

HDL-C (mg/dL) 45 46 46 46 44 45 47 48 –

    Difference 1 0 1 1 0.81

Non–HDL-C (mg/dL) 135 106 128 104 105 88 131 108 –

    Difference –29 –24 –17 –23 –22.8

Medications and diabetic supplies

Number of medications 5.9 6.3 6.2 6.4 5.7 5.9 5.3 5.7 –

    Difference 0.4 0.2 0.2 0.4 0.3

Cost of medications $58.63 $62.59 $48.47 $46.86 $25.63 $26.09 $13.22 $14.50 –

    Difference $3.96 $1.61 $0.46 $1.28 $1.07

Number of supplies 2.1 2.5 2.8 3.3 2.4 3 2.9 3.3 –

    Difference 0.4 0.5 0.6 0.4 0.5

Cost of supplies $20.50 $25.23 $18.99 $22.62 $16.02 $20.68 $17.49 $22.69 –

    Difference $4.73 $3.63 $4.66 $5.20 $4.59

A1C indicates glycated hemoglobin; CPS, clinical pharmacy specialist; DBP, diastolic blood pressure; HDL-C, high-density lipoprotein cholesterol; LDL-
C, low-density lipoprotein cholesterol; SBP, systolic blood pressure; TChol, total cholesterol; TG, triglycerides.
aUse of A1C point of care at East Dallas: max result report = 10.5. 
bFor patients without complete fasting lipid panels, available lipids were included.
cStatistically significant finding (P <.001).
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for chronic disease state management. From the results 
seen in this review, the CPSs continue to make consistent 
and positive impacts in patient care, and subsequently, 
this group of pharmacists has been able to demonstrate 
the benefit in utilizing clinical pharmacists under drug 
therapy management protocols at this institution.
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