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ABSTRACT 
Background. Community pharmacy practice needs to demonstrate services beyond traditional dispensing roles to continue to function 
in a changing marketplace. Pharmacists have established themselves as being capable of improving patient outcomes and saving 
healthcare dollars by providing disease management services to patients. This paper describes a sustained community pharmacy-run 
disease management program that continued after a grassroots grant-funding effort in 2007. 
Methods. The city of Colorado Springs recognized the successes shown by the pharmacy during the Ten City Challenge funded project, 
and decided to financially support pharmacy diabetes care services. Partnering with the local School of Pharmacy, the pharmacist 
obtained advanced training and continued to deliver individualized counseling and management to approximately 100 patients per 
year for the past 14 years. Objective lab measurements (systolic and diastolic blood pressures, A1C values, total lipid profiles) were 
obtained or performed, and clinical goals were set based on national guidelines. Patients received a series of appointments to learn 
how to control their diabetes, and later their cardiovascular disease. Financial estimates were calculated using 2008 baseline numbers 
and adding estimated inflation based on published Segal rates. 
Results. The pharmacy services successfully maintained participation of approximately 100 patients annually each year since its 
inception. Average lab value markers for disease control were at or close to clinical guideline recommendations for the population. 
Services were associated with estimated cost savings for the health system. Positive results led to expansion in services to include 
cardiovascular disease in 2017. 
Conclusions. A community pharmacy has successfully sustained a disease management program for patients for over 14 years, 
demonstrating high patient enrollment, health outcomes at or near clinical guidelines for control, and positive financial outcomes 
associated with the program. 
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BACKGROUND 
The profession of pharmacy continues to evolve in its role in 
contributing to patients’ health. Pharmacists have 
demonstrated their ability to effectively educate and manage a 
spectrum of chronic diseases in both the health system and 
community practice settings.1-4 Student pharmacists are 
increasingly being trained to focus on patient outcomes, 
provide medication therapy management services, and work 
interprofessionally as part of their experiential training, also 
with documented successes.5-10 With traditional community 
pharmacy practice facing threats from decreased 
reimbursement rates and increasing direct and indirect 
remuneration (DIR) fees, it is important to continue to establish 
the pharmacist’s role in direct patient care activities.11,12 

 
In 2005, the American Pharmacists Association (APhA) 
Foundation partnered with GlaxoSmithKline specifically to 
expand on early models demonstrating pharmacists’ ability to 
provide diabetes management to patients in the community  
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setting.13 Ten communities were selected across the United 
States to participate in this project, which ran for two 
consecutive years from January 2006 to December 2007.13 This 
project demonstrated decreased medical costs for participating 
employers and participants, and statistically significant 
improvements in clinical laboratory measures including 
hemoglobin A1C (A1C), low-density lipoprotein cholesterol 
(LDL-C), systolic and diastolic blood pressures, and patients’ 
body mass index.13 

 
At the conclusion of the project, one of the participating 
pharmacies, located in Colorado Springs, Colorado, was 
recognized for ranking in the top three performing cities based 
on project outcomes. The city of Colorado Springs recognized 
these successes and decided to continue to support these 
pharmacy-based services.  This manuscript describes the 
sustainability and positive impact this pharmacy has made on 
the community served thirteen years after the original project 
ended. 
 
METHODS  
This retrospective review of patients’ participation in pharmacy 
disease management services was designated Not Human 
Subject Research by the Colorado Institutional Review Board. 
The pharmacy providing these services is unique in that it 
serves only city employees and their dependents at one 
location that is closed to the general public. This allowed the 
pharmacist to forge relationships with patients and routinely 
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interact with her clientele. Since the city elected to continue 
pharmacy diabetes services after the conclusion of the Ten City 
Challenge program in 2008, participants scheduled 
appointments and follow-ups with the delegated pharmacist in 
charge of the program.  As an incentive to participate in the 
diabetes management program, the employer offered waived 
co-pays for all oral and injectable diabetes medications, 
diabetes supplies, insulin pumps and supplies, as well as generic 
blood pressure medications.  Participants were eligible for 
these waived copay benefits as long as they actively 
participated in the program. Patients attended one-hour 
monthly management visits for the first three months of the 
program, were seen every two months for two additional visits, 
and then scheduled quarterly follow-up visits thereafter. 
Patients who did not maintain a minimum of quarterly diabetes 
appointments with the pharmacist became unenrolled from 
the program and their copay charges were reinstated. 
Laboratory measurements were routinely collected from either 
the patient’s medical chart or performed utilizing point-of-care 
technology in the pharmacy, including A1C, cholesterol lipid 
profiles, blood pressure measurements, height, weight, and 
body mass index. The pharmacy tracked patients’ pertinent 
medical histories including last dilated eye exam, last dental 
exam, last diabetes foot exam, last influenza vaccination, 
hepatitis B and pneumococcal vaccinations in accordance to 
American Diabetes Association treatment guidelines.   
 
Pharmacist Training 
The pharmacist and clinical site coordinator initially received a 
certificate in diabetes care through APhA before beginning to 
manage patients. As the program continued upon completion 
of the grant-funded Ten City Challenge project, the pharmacist 
attained sufficient practice hours in diabetes management and 
successfully achieved her certified diabetes educator (CDE) 
certification, now titled certified diabetes care and education 
specialist (CDCES), through the Certification Board for Diabetes 
Care and Education (CBDCE). A few years later she applied for 
and received her board-certified advanced diabetes 
management (BC-ADM) certificate through the Association of 
Diabetes Care & Education Specialists (ADCES).  The pharmacist 
continuously identified areas to improve her knowledge, 
obtaining training from several companies as insulin pump 
devices and continuous glucose sensors entered the market 
and their utilization increased. Patients were able to get trained 
and managed on their insulin pumps.  
 
The pharmacist contacted and partnered with the University of 
Colorado Skaggs School of Pharmacy shortly after beginning her 
role as the clinical site coordinator to gain support in 
documenting her patient encounters and to begin to receive 
student pharmacists to assist in the pharmacy clinical 
operations.  Faculty from the school worked with the 
pharmacist continuously to help evolve, improve, and expand 
services as she continued to demonstrate successes on an 
annual basis.  
 

 
Diabetes Education Visits 
Patients newly enrolled into the diabetes program took an 
initial diabetes knowledge assessment test to determine their 
background knowledge around diabetes.  The initial three 
monthly visits focused on building core skills for the patient by 
teaching them how to use and understand their glucose meter 
and blood pressure machine, briefly explaining the disease 
process of diabetes, and reviewing the importance of 
adherence. Patients would receive education around nutrition, 
maintaining an active lifestyle, managing stress, and would 
learn about the various diabetes treatments. 
 
Visits four and five (held every two months) were structured to 
reinforce learning. Each patient would be asked to perform a 
blood glucose fingerstick, with the pharmacy team assessing 
technique and providing feedback. Patients would explain 
when they should test, what their target goal numbers should 
be, and how to manage fluctuations in their blood glucose, with 
an important focus on minimizing and controlling 
hypoglycemia. Patients would also demonstrate interpreting a 
food label, explain how different foods affected their blood 
glucose, and discuss what effects stress and physical activity 
had on their glucose levels. The pharmacy team members 
would look to identify any gaps in diabetes-related knowledge 
and reinforce key points during these sessions.  Finally, the 
pharmacy team would ensure that each patient understood all 
of their diabetes-related medications, including when to take 
them and what to do if they missed a dose, and how to store 
these medications between uses. They also reiterated the 
importance of medication adherence and educated patients 
around proper foot care. 
 
After completion of these core visits, patients transitioned to 
quarterly follow-up at the pharmacy. These on-going visits 
focused on the American Diabetes Association Standards of 
Care maintenance elements (dilated eye exams, 
microalbuminuria testing, annual foot exams, six-month dental 
exams, recommended immunizations).14 Patients would set 
various behavioral goals around meal planning, exercise, 
smoking cessation, and blood sugar testing and logging, and 
reported their success rates at subsequent visits, with an 80% 
achievement rate set as a cut point for success.  
 
Laboratory measurements were performed utilizing point-of-
care technology for A1C values (DCA Vantage, Siemens, USA) or 
by retrieving recent blood tests performed by each patient’s 
provider.  New A1C values were collected on a quarterly basis 
as part of the diabetes program, so participants received this 
test four times per year.  Each quarter these values were 
averaged across every participant in the program to yield a 
quarterly average A1C.  Annually the four quarterly values were 
averaged to yield an annual average A1C value. 
 
Blood pressure measurements were performed at the 
pharmacy every visit, utilizing the Omron HEM-907XL 
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automatic blood pressure monitor, with various cuff sizes to 
meet the needs of each patient. The frequency someone would 
receive a blood pressure depended on what visit they were on 
(visits 1-3 monthly, 4 and 5 every two months, and quarterly 
thereafter).  Similar to the A1C values, all systolic and diastolic 
blood pressure measurements were averaged on a quarterly 
basis to yield an average quarterly value, and those quarterly 
values were averaged to yield an annual blood pressure value. 
Lipid panels were obtained from chart records, where patients 
would receive fasting lipid panels once or twice a year, 
depending on their risk factors.  These annual low-density 
lipoprotein-cholesterol (LDL-C) values were averaged for all 
patients in the program on an annual basis.  
 
Financial Estimates 
In order to provide feedback to leadership for the city of 
Colorado Springs, financial estimates were established each 
year of the program, based upon those performed during the 
Ten City Challenge.  These estimates were broken down to cost 
per-member per-year. The goal was to provide an estimate of 
the medical and prescription drug costs of the average 
participants within the program. The year of the program’s 
inception of 2008 after the grant ended served as the baseline 
cost for both prescription and medical costs.  Estimated 
increases in these costs due to inflation were estimated utilizing 
the Segal inflation rates for prescription and medical costs, 
added each year onto this baseline.15 Actual patient costs were 
compared to these estimates to give a rough idea of any 
financial savings that occurred as a result of the pharmacy 
services. Of note, patients who exceeded $10,000 in either 
prescription or medical costs for each year were considered 
“outliers” and were removed from these estimates. This 
accounted for approximately 20-25% of the program 
participants, varying each year. This was done because of the 
high impact these patients had on overall average costs.  In 
2019, for example, the five patients who were the highest 
outliers based on medical and/or prescription costs accounted 
for 39% of all costs of participants in the program. Four of these 
five were on specialty medications unrelated to their diabetes 
that greatly inflated their costs. The average comparisons were 
therefore calculated after removing the outliers, consisting of 
approximately 75-80% of the program participant population.  
 
Expansion in Pharmacy Services 
Based upon the continued success seen with the pharmacist-
delivered diabetes education program, the city expanded their 
disease management services offered to patients to include 
cardiovascular management to patients without diabetes. 
Beginning in 2017, a new curriculum specifically focused on 
patients with cardiovascular disease was implemented in the 
pharmacy for all eligible patients. Similar copay waivers were 
made available to program participants, and the pharmacist 
completed a certificate training program on Pharmacy-Based 
Cardiovascular Disease Risk Management offered through 
APhA. Student pharmacists assisted in the implementation and 
expansion of these services, added to the diabetes 

management services that were made available to patients for 
over ten years at that time.  
 
RESULTS 
Table 1 summarizes patient participation, average lab values, 
and numbers of student pharmacists trained over the most 
recent eight years of the program.  It also includes the patients 
participating in the cardiovascular program after its inception in 
2017. The pharmacy trained student pharmacists year-round to 
assist in this chronic care delivery, training 64 students on 6-
week rotations across the 8-year period. As mentioned, average 
values for lab measurements were calculated based on 
quarterly A1C measurements, blood pressures performed at 
every visit, and LDL-C values measured on an annual or bi-
annual basis.  
 
Table 2 outlines the financial estimates calculated to measure 
any impact of the pharmacy disease management programs. As 
noted, these did not include “outliers”, patients who exceeded 
$10,000 in either medical or prescription costs for the year. 
Data for cost savings on the cardiovascular program are only 
available for the three years since its inception. 
 
Figure 1 looks specifically at patients enrolled in the pharmacy 
diabetes program in 2019. Of note, these costs included all 
patients in the program for 2019, including those determined 
to be outliers. These patients were compared to published 
national data estimating costs for patients with diabetes two 
years earlier in 2017.  The same comparison was made between 
these groups in regards to emergency room visits, while also 
adding in patients with diabetes utilizing the pharmacy that 
opted out of the diabetes management program. 
These results summarize a program with consistent patient 
enrollment as a student pharmacist training model, estimate 
the financial impact these services represent, and present 
average objective lab measurements on an annual basis. 
 
DISCUSSION 
This manuscript describes a sustained disease management 
service initiated through a grassroots grant-funded effort that 
has been maintained for over 14 years. The success of this 
program is largely due to the backing and support that the city 
of Colorado Springs has shown by financially supporting the 
program and the pharmacist time to run it after the grant-
funded Ten City Challenge ended. The work of this pharmacist 
to distinguish her city as one of the top three performers within 
the program doubtlessly influenced the decision to continue 
this program for the city employees that the pharmacy serves. 
 
Several components of this program are notable for pharmacies 
interested in implementing this type of program. Enrollment 
data show consistent participation of between 93-120 patients 
annually with the city’s diabetes management program. It also 
showed high participation in the new cardiovascular program 
as well, averaging right around 100 patients every year since its 
inception in 2017. Providing a financial incentive to participants 
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by waiving medication copays played an essential part in 
sustaining this consistent, large population of patients. Attrition 
in any disease management program is well documented, so 
establishing this incentive to the consumer helps them 
prioritize the time spent with the pharmacist leading to the 
documented positive outcomes. This pharmacy was unique in 
the fact that they had a fixed population of patients who 
received benefits through the city, and that the pharmacy itself 
was a closed-door operation, serving only patients that were 
part of the city’s healthcare program. This allowed the 
pharmacy team to have full access to the patients’ medical 
records, and to maintain the copay incentives such that patients 
who were not attending education sessions became unenrolled 
and lost their copay waivers.  
 
Participating patients’ average objective lab measurements 
suggest relative success in managing these patients. A1C values 
were measured or collected quarterly, as recommended in the 
ADA Standards of Care.14  While participants’ average A1C did 
not attain the ideal <7% goal that is specified for many 
nonpregnant adult patients who live with diabetes, the 
averages showed little fluctuation across the eight year time 
frame and never exceeded 7.4%. Importantly, these averages 
were calculated across the entire population of patients 
participating in the program, including those who were 
considered high risk due to age, advanced complications, or risk 
of hypoglycemia. In these instances, ADA clinical guidelines 
recommend a less stringent A1C goal of 7.5% or even 8%, 
numbers consistently exceeded in the pharmacy program. 
Averages also included patients newly enrolled into the 
program, whose A1C values may have been elevated initially 
before improving over time. Cardiovascular laboratory 
measurements for these patients showed similar successes, 
with average blood pressure measurements consistently 
reported below the recommended 130/80 mmHg mark set for 
diabetes patients at high cardiovascular risk, per ADA 
guidelines.14 Average LDL-C measurements across the entire 
diabetes population were also attained below the benchmark 
of less than 100mg/dl across all eight years, approaching the 
more aggressive target of less than 70mg/dl that is reserved for 
those patients with very high cardiovascular risk.  Considering 
the additional cardiovascular program that was added in 2017, 
those patients’ average blood pressure values fell within one 
point of the defined “normal” benchmark of 120/80mmHg 
across all three years, with their LDL-C values still falling below 
the 100mg/dl threshold recommended for patients with clinical 
atherosclerotic cardiovascular disease (ASCVD).16,17 

 

Community pharmacy thought leaders clearly believe that 
value-based payments represent an important future for the 
practice. In order to approach insurance companies and 
negotiate payment for services, there must be evidence that 
pharmacist-delivered care leads to cost savings to the 
companies. Considering the data from table 2, there was an 
estimated prescription cost savings associated with the 
diabetes program every year, with increasing savings occurring 

annually over the last four years.  Similarly, overall medical cost 
savings were demonstrated every year except one, where the 
program essentially broke even. As mentioned earlier, outlier 
patients whose expenses exceeded $10,000 annually were not 
included in these analyses, so this only represented 75-80% of 
the patients in the program. The cardiovascular program also 
demonstrated cost savings on the medical side, although 
prescription costs actually rose in the second and third year of 
the program above the estimated inflation rates. This was likely 
due to two factors: the pharmacist identified a large number of 
patients who were non-adherent to therapy, and when 
resolving this increased the overall prescriptions filled annually, 
and additional therapies were recommended for patients who 
were not controlled, also contributing to higher costs.  It is 
anticipated that these increased costs should level off and 
demonstrate savings as the program progresses. 
 
Figure 1, outlining the patients in 2019, showed that those 
patients participating in the diabetes program demonstrated an 
estimated total average cost of care (prescription and medical 
costs) of $15,506 per member. Of note, these calculations 
included the outliers removed from table 2 estimates. This is 
approximately $1,250 per member less expensive when 
comparing this cost to 2017 published national data for patients 
with diabetes.18 It is reasonably expected that overall 
healthcare costs rise each year due to inflation, so 2019 
national averages are likely even higher. This figure also 
demonstrated that participants in the pharmacy diabetes 
program reduced their emergency room admissions by 50% 
compared with patients in the same pharmacy who opted out 
of the program.  Again, when comparing the rates of program 
participants to the national average of diabetes patients two 
years earlier, rates of emergency room visits were four times 
lower than the 2017 national average.18  
 
This project has limitations. First and foremost, the program 
was designed and implemented with a focus on clinical care 
with a goal of improving the health of a population of diabetes 
patients, and later patients with cardiovascular disease. Since it 
was not designed for research, drawing definitive conclusions 
from collected data is not possible.  There was no control group 
to compare individuals who received the care with, and no fixed 
time points for objective laboratory measurements to be 
drawn. Baseline labs were not recorded for comparison, and 
the program had a rolling enrollment, with individuals entering 
and leaving the program throughout each year. While 
speculations can be made about the clinical control of these 
patients based on the lab averages, no direct correlations can 
be made. The population represented is from one city in the 
state of Colorado, specifically individuals and their families 
employed by the city. Lab measurements were provided in 
aggregate based on program participants, so it is possible that 
patients who were less successful or did not attain good clinical 
improvements could have dropped out of the program and 
would no longer be tracked for their outcomes. The financial 
calculations are a rough estimate based upon published 
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inflation rates, and excluded the high cost outliers. To truly 
evaluate the financial impact this service had on health care 
costs, more robust, sophisticated financial calculations should 
be performed. Emergency room visits were lower in both 
program participants and those who did not participate, 
compared with the national average.  This suggests that the 
population studied may already be healthier than the average 
American.  It is noted, however, that participants further 
reduced their ER visits by 50% compared with non-participants. 
The intention with this manuscript is to highlight a sustained 
pharmacist-based program that has maintained high patient 
enrollment. Taken as a whole, the continued support that the 
city shows with these programs, and the continued patient 
participation strongly suggest the inherent value that these 
pharmacy services represent. 
 
CONCLUSION 
A community pharmacy serving city employees of Colorado 
Springs has successfully maintained a robust pharmacist-
directed chronic disease management program with around 
100 participants for over 14 years. Data from the last eight 
years highlight its value for training student pharmacists, and 
average lab measurements suggest consistent control of 
diabetes and cardiovascular disease. Financial estimates also 
demonstrate a notable positive impact that the program has 
made on the overall health care system. 
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Table 1.  Summary of patient enrollment, student pharmacists trained, and average  

objective lab measurements over the past eight years of the pharmacy services 
 

Year of 
Program 

Service(s) 
offered 

# of 
patients 
enrolled 

# of 
students 
trained 

Average 
A1C  

Average 
systolic BP 

(mmHg) 

Average 
diastolic 

BP 
(mmHg) 

Average 
LDL-C 

(mg/dl) 

2012 DM 108 8 7.2% 119 74 85 

2013 DM 120 8 7.4% 120 74 85 

2014 DM 110 8 7.2% 120 77 88 

2015 DM 93 8 7.3% 122 77 79 

2016 DM 98 8 7.2% 121 78 100 

2017 DM, CV 104, 97 8 7.2% 121, 120 76, 76 83, 88 

2018 DM, CV 99, 101 8 7.2% 121, 121 80, 77 91, 90 

2019 DM, CV 104, 98 8 7.2% 116, 119 76, 77 85, 89 

Abbreviations: DM=diabetes mellitus, CV= cardiovascular disease, #= number, A1C= hemoglobin A1C,  
BP= blood pressure, mmHg= millimeters of mercury, mg=milligram, dl = deciliter,  
LDL-C= low-density lipoprotein-cholesterol 

 
 
 

Table 2. Estimated financial savings per member/per year  
associated with pharmacy program over the past eight years* 

 

Year of 
Program 

Estimated 
prescription cost 
changes PMPY- 

diabetes program 

Estimated 
prescription cost 

changes PMPY- CV 
program 

Estimated medical cost 
changes PMPY- diabetes 

program 

Estimated medical cost 
changes PMPY- CV 

program 

2012 -$961  -$739  

2013 -$1,400 -$1,027 

2014 -$1,164 -$1,439 

2015 -$1,449 -$1,142 

2016 -$1,136 +$9 

2017 -$2,835 -$1,750 -$320 -$862 

2018 -$3,387 +$1,746 -$860 -$961 

2019 -$4,222 +$2,628 -$1,018 -$163 

 
Abbreviations: PMPY= per member/per year, CV= cardiovascular disease 
*Financial estimates excluded outliers, defined as having >$10,000 in medical or prescription costs in a year 
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Figure 1. Cost and emergency room comparison for patients with diabetes  
using the City Employee pharmacy compared with 2017 national averages.18 

 

 

 
Abbreviations: COCS= city of Colorado Springs, PMPY=per member per year, ER= emergency room 

 

 


