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Background: The purpose of this study was to determine the cost savings of a pharmacist-led, 

employer-sponsored medication therapy management (MTM) program for diabetic patients 

and to assess for any changes in patient satisfaction and self-reported medication adherence 

for enrollees.

Methods: Participants in this study were enrollees of an employer-sponsored MTM program. 

They were included if their primary medical insurance and prescription coverage was from the 

City of Toledo, they had a diagnosis of type 2 diabetes, and whether or not they had been on 

medication or had been given a new prescription for diabetes treatment. The data were analyzed 

on a prospective, pre-post longitudinal basis, and tracked for one year following enrollment. 

Outcomes included economic costs, patient satisfaction, and self-reported patient adherence. 

Descriptive statistics were used to characterize the population, calculate the number of visits, 

and determine the mean costs for each visit. Friedman’s test was used to determine changes in 

outcomes due to the nonparametric nature of the data.

Results: The mean number of visits to a physician’s office decreased from 10.22 to 7.07. The 

mean cost of these visits for patients increased from $47.70 to $66.41, but use of the emer-

gency room and inpatient visits decreased by at least 50%. Employer spending on emergency 

room visits decreased by $24,214.17 and inpatient visit costs decreased by $166,610.84. Office 

visit spending increased by $11,776.41. A total cost savings of $179,047.80 was realized by 

the employer at the end of the program. Significant improvements in patient satisfaction and 

adherence were observed.

Conclusion: Pharmacist interventions provided through the employer-sponsored MTM program 

led to substantial cost savings to the employer with improved patient satisfaction and adherence 

on the part of employees at the conclusion of the program.
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Introduction
Diabetes is a major chronic disease both locally and globally. Almost 2.8% of the 

global population and 23.6 million people in the US alone are estimated to have the 

disease.1,2 It is also a major cause of mortality and ranks as the sixth leading cause of 

death in the US.3 The disease alone can have a major impact on quality of life, but this 

effect is compounded further by associated comorbid conditions and  complications. 

The risk of complications is made worse by lack of diagnosis of diabetes in its early 

stages. It has been estimated that almost 25% of diabetics in the US do not even 

know that they have the condition.2 Because the early stages of the disease may 

remain unrecognized, many people would have diabetes-related complications prior 
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to diagnosis.4 Another concerning fact with diabetes is its 

known association with hypertension and hyperlipidemia, 

which further increases the risk of complications.5

For these reasons, the disease has a significant cost  burden, 

with approximately $116 billion in direct medical costs and 

$58 billion in indirect costs such as work loss, disability, 

and premature mortality, totaling $174 billion in 2007.2 It 

has also been estimated that diabetic patients spend almost 

2.3 times more on health care services than those without 

diabetes.2 The majority of the costs are as result of hospital 

inpatient care, while antidiabetic medication and supplies, 

prescriptions to treat complications of diabetes, and physi-

cian office visits are considered other major contributors.2 

Given that most patients with diabetes are of working age 

and engaged in some form of employment, the cost burden 

of the disease is substantial for employers.6 In 2007, diabetes 

was found to be the cause of 15 million work days lost to 

employers.7 Reduced productivity at work due to a health 

condition (“presenteeism”) caused by seven major chronic 

conditions including diabetes accounts for approximately 

$1.1 trillion in losses.8

Finding ways to reduce the cost burden resulting from 

chronic disease in employees is becoming a very important 

issue for employers as they strive to reduce costs. Because 

health care resources are limited, a range of interventions 

could be utilized as potential cost-saving measures.9 This has 

led to an increase in the number of employers turning towards 

disease management programs as a potential resource in the 

past decade.10 As employers look for various avenues to lower 

cost, use of pharmacist-led interventions can serve as a tool 

in patients with chronic diseases.

Medication therapy management (MTM) programs 

have already been shown to have positive effects on the 

clinical outcome for patients.11–13 These programs include 

personalized medication review, creation of a medication 

action plan, and clinical and lifestyle interventions, with 

all these components aiming to lead to target clinical goal 

attainment by patients.13 While intensive glycemic control 

has been shown to have differing cost-effectiveness based on 

age at the time of diagnosis, lifestyle modification has been 

stated to be the most cost-effective and is used as primary 

 prevention.9 Medication adherence also plays a significant 

role in determining the cost burden of chronic disease because 

it is known that, even in the presence of effective regimens, 

lack of adherence limits the impact of treatment. Research has 

shown that half of all patients do not adhere faithfully to their 

treatment regimens.14 In another study, it was determined 

that if adherence could be improved from 50% to 100%, 

there would be a substantial reduction in hospitalization and 

emergency visits.15 Therefore, pharmacist-led interventions 

that improve adherence can also help in reducing the costs 

of health care.

While the costs of an interventional strategy, such as an 

MTM program, remain a major issue for employers when 

attempting to implement these programs, patient satisfac-

tion is also a significant factor in assessing their value.16 

Satisfied patients are more likely to adhere to their regimens 

and show greater continuity with regard to appointments.16 

Therefore, understanding patient satisfaction can help support 

the overall effectiveness of such a program and is essen-

tial for understanding how to improve MTM programs.16 

 Studies have shown that pharmacist-led services reduce the 

costs for patients.17,18 For example, the Asheville Project, 

a pharmacist-led employer-sponsored program, found that 

although patients who received pharmaceutical care services 

had increased prescription costs annually, their direct medical 

costs decreased. By the end of the project, insurance claims 

decreased by a mean of $6502 per patient per year.18 Similar 

results have been reported elsewhere.17

While studies in the literature have shown that provision 

of MTM in the pharmacy helps decrease the costs of health 

care, there is limited evidence to show its value to both 

employer and employees. The current study sought to deter-

mine if any cost savings could be realized by employers as a 

result of health care utilization by employees participating in 

pharmacist-led MTM programs. Overall quality of care is a 

high priority for most employees, and satisfaction levels have 

been known to influence outcomes for patients. Therefore, 

the effect of this service on medication adherence and patient 

satisfaction was also determined in order to understand the 

overall effectiveness of the intervention program.

Materials and methods
Study design and setting
This study was prospective and pre-post longitudinal in 

nature. The study participants were enrollees in an employer-

sponsored MTM program being conducted by a coalition of 

five independent community pharmacies called the Toledo 

Area Coalition of Independent Pharmacies in Northwest 

Ohio. Pharmacists provided patient-based care to all enrollees 

at the different pharmacy sites in the program. Recruitment 

followed an open enrollment method from January 15, 2008 

to September 1, 2010. Qualifying enrollees received incen-

tives in the form of a 90-day supply of their medications 

at the same co-pay followed by their mail order company, 

and 100 test strips and lancets per month were distributed 
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to the patients at no charge. All counseling sessions were 

conducted in semiprivate or private counseling areas within 

a coalition pharmacy.

Inclusion criteria
Participants in the study included employees, their spouses, 

and dependants whose primary provider of medical insur-

ance and prescription coverage was the City of Toledo. 

 Participants diagnosed with type 2 diabetes, have been on 

medication or been administered a new prescription for its 

treatment, have appropriate means of transport to a partici-

pating site, and be able to read and understand English. Any 

person not meeting any one of the above criteria was excluded 

from the study. All patients who met the inclusion criteria 

were tracked in the program for one year after enrollment. 

This study was approved by the biomedical institutional 

review board at the University of Toledo.

Visit descriptions
Patient visits and counseling sessions with pharmacists for 

the study period were staggered to take place at 2–4 weeks, 

and 3, 6, 9, and 12 months following the baseline visit. The 

baseline visit was used to collect personal and demographic 

information, and to obtain informed consent and a compre-

hensive list of medications. These data were collected by 

a trained pharmacy technician without involvement of the 

pharmacist. This preliminary visit was followed by the initial 

visit with the pharmacist who recorded clinical markers, 

conducted a full review of medication, suggested suitable 

lifestyle and clinical interventions based on clinical outcome 

for the patient, and formulated a medication action plan to set 

goals for the patient. Following this visit, the pharmacist com-

municated with the patient’s physician to make them aware 

of any abnormal laboratory values obtained or make sug-

gestions regarding potential pharmacological intervention. 

All subsequent visits with the pharmacist were scheduled 

at intervals of 3 months and involved follow-up medication 

review, continuous assessment of the health care plan to 

ensure that patients were adherent with their medication, and 

assessment of whether the goals that had been set were being 

met and setting up of new goals as needed. Review of goals 

and resolving issues that came up in between visits or during 

the prior session were also done at each follow-up visit.

Study measures
Economic costs were defined as the amount in dollars spent 

by the employer on the employee, spouse, and their depen-

dants before and after joining the program. The pre-joining 

costs were calculated by obtaining all utilization costs for 

one year before entering the program. All post-costs were 

calculated for one year following enrollment. Utilization and 

associated costs were identified by the number and cost of 

physician office visits, emergency room visits, and inpatient 

visits or hospitalizations. Total costs were defined as the 

sum of the aforementioned three different forms of health 

care utilization.

Patient satisfaction was defined as satisfaction with 

the pharmacist, pharmacy, and pharmacy staff, and was 

determined using a 34-item survey with three correspond-

ing sections estimated to take 3–7 minutes to complete. 

The patient satisfaction instrument was developed by the 

researchers using reliable and validated surveys which 

were already in existence.19–21 Satisfaction was measured 

on a f ive-point Likert scale (1 representing “strongly 

disagree” and 5  representing “strongly agree”). Adherence 

with medications was measured using a modified Morisky 

scale which asks patients to rate their response on a scale of 

0–4 (0 represents “never” and 4 represents “always”). The 

Morisky scale is commonly used to determine adherence 

with medication. Face and content validity was determined 

by a panel of practicing clinical pharmacists and University 

of Toledo faculty members who had relevant experience in 

the field of research. Patient satisfaction and patient adher-

ence surveys were administered at 3 and 9 months and were 

completed by the patient at either the pharmacy site or mailed 

back to the pharmacy.

Data analyses
After receiving the surveys back from the patient, a copy 

was sent to the research personnel at the Pharmaceutical 

Care and Outcomes Research Laboratory at the University 

of Toledo. All information collected was entered into the 

Statistical Package for the Social Sciences version 16.0 

(SPSS Inc, Chicago, IL). A data management specialist 

for the City of Toledo provided economic data on the 

enrollees in the form of a Microsoft Excel spreadsheet. 

The data were then deidentified, cleaned, and imported 

into SPSS version 16.0 for analysis. Descriptive statistics 

were used to characterize the population and to calculate 

the number of visits and the mean costs associated with 

these visits. Patient responses were translated into com-

posite scores for both patient satisfaction and adherence. 

Given the nonparametric nature of the data, the Friedman 

test was used to analyze outcomes, ie, assessing changes 

in scores across multiple time points (baseline, 3 months, 

and 9 months).
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Results
One hundred and one patients were enrolled into the MTM 

program. Economic costs were analyzed for patients whose 

data were available for the one-year study period. Changes 

in number of visits and mean costs are shown in Table 1. The 

number of patients who had a physician office visit increased 

from 54 to 67 after joining the program. The average num-

ber of physician office visits decreased from 10.22 to 7.07, 

and mean costs for these patients increased from $47.70 to 

$66.41. Utilization of emergency room visits and inpatient 

visits decreased by at least 50%. A corresponding decrease 

in spending on emergency room visits and hospitalization 

was seen from the perspective of the employer, while a slight 

increase in physician office visit spending was observed. 

Costs for all visits and total costs are shown in Table 2. 

Office visit costs were found to increase by $11,776.41, but 

cost savings of $24,214.17 and $166,610.84 were realized 

for emergency room visits and inpatient visits. Overall, 

a substantial cost savings of $179,047.80 was found when the 

total costs for the employees, their spouses, and dependants 

were taken into account.

Patient satisfaction scores were analyzed looking at 

changes across time for each of the three domains and for the 

composite satisfaction score (Table 3). Thirty-nine patients 

completed the survey at all three time points and were 

included in the final analysis. A significant improvement 

was seen for all domains, ie, experience with the pharmacist 

(P , 0.001), experience with the pharmacy (P , 0.001), 

experience with pharmacy staff (P = 0.002), and overall 

satisfaction (P = 0.003). Patient adherence was reported 

on a scale of 1–5, with lower scores representing higher 

adherence. Adherence was found to decrease marginally for 

the study population at 6 months, but improved at 12 months. 

The overall improvement in adherence was found to be sta-

tistically significant (P = 0.003).

Discussion
In the present era of health care reform, professional organi-

zations such as The American College of Clinical Pharmacy 

recognize that pharmaceutical services will be distinguished 

by the presence of three principal values, ie, managing and 

 lowering of costs, increasing patient satisfaction, and improv-

ing patient outcomes.22 In our employer-sponsored MTM pro-

gram, we focused on these three core values to show employers 

the value of establishing such pharmacist-led programs for 

their employees. Elements of services provided by pharmacists 

are already known to have economic benefits for patients.23 

However, evidence of economic benefits from MTM services, 

which differ slightly from clinical pharmacy services, have 

only recently started appearing on the horizon.12,24

In this study, we found that pharmacist-led interventions 

led to a decrease in spending on emergency room visits 

and hospitalizations from the perspective of the employer 

and an increase in spending on office visits. Pharmacists 

in the program encouraged patients to visit a specialty care 

physician as per the recommended guidelines.25 Therefore, 

the observed increase in number and average office visit costs 

could potentially be explained by the increased number of 

specialty visits (such as to a podiatrist or ophthalmologist) 

that the employees would have made after joining the 

program. There is also evidence in the literature that diabetic 

patients are less likely to make office visits if they are 

managing their condition well.26 Because most of the patients 

in our study population were not at target to begin with or for 

most of the duration of the program, the patients who were 

not visiting a physician regularly would have been doing so 

after intervention by the pharmacist, while utilization patterns 

were likely to have remained constant. Office visits were self-

reported by employees and documented by the pharmacist, 

but are not presented as part of this study. These specialty 

visits may cost more to the patient, which may have attributed 

to the increase in average cost per visits, but these visits also 

help in early detection of disease-related problems and may 

help in reducing future health care utilization costs arising 

from complications.27,28 The decreased emergency room 

visits and hospitalization costs seen in this program implies 

better management of the disease by patients. The risk of 

hospitalization has been shown to decrease when the severity 

of diabetes and its complications are reduced.29 For both of 

these variables, the number of users decreased by almost 50%. 

These results indicate an improvement in clinical outcome 

for patients and a reduction in complications.

Table 1 Mean costs and number of visits pre-joining and post-joining the City of Toledo medication therapy management program

Variable Average cost  
(pre-joining)

Average number  
of visits (pre-joining)

Average cost  
(post-joining)

Average number  
of visits (post-joining)

Office visit (n = 54) 47.70 10.22 66.41 (n = 67) 7.07

Emergency room visit (n = 23) 1378.33 1.87 1722.08 (n = 12) 1.33

Inpatient visits (n = 10) 16002.16 1.60 17016.19 (n = 3) 1.33
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Table 2 Overall costs pre-joining and post-joining the City of Toledo medication therapy management program

Variable Costs pre-joining  
(in US dollars)

Costs post-joining  
(in US dollars)

Cost differences  
(in US dollars)*

Office visits 22,946.45 34,722.91 11,776.41
Emergency room visits 56,381.80 32,167.63 -24,214.17
Inpatient visits 222,522.42 55,911.58 -166,610.84
Total costs 301,849.92 122,802.12 -179,047.80

Notes: *negative values indicate cost savings. Includes costs for all patients enrolled in the program.

Table 3 Change in patient satisfaction and patient self-reported adherence

Survey (n) Mean ± SD score  
(baseline)

Mean ± SD score  
(3-month visit)

Mean ± SD score  
(9-month visit)

P value

Experience with pharmacist (39) 3.08 ± 1.09 4.20 ± 0.71 4.54 ± 0.66 0.000
Experience with pharmacy (39) 3.35 ± 1.21 4.16 ± 0.68 4.42 ± 0.52 0.000
Experience with pharmacy staff (39) 3.79 ± 1.30 4.50 ± 0.75 4.62 ± 0.49 0.002
Overall patient satisfaction (39) 3.26 ± 1.07 4.22 ± 0.66 4.51 ± 0.53 0.000
Patient adherence (35) 3.83 ± 1.07 4.15 ± 0.69 2.68 ± 1.25 0.003

Notes: Patient satisfaction was measured on a scale of 1–5. A score of 1 represents patients highly unsatisfied and 5 highly satisfied with pharmacy services. Patient adherence 
was also measured on a scale of 1–5. A score of 1 represents patients were always adherent in taking their medications and score of 5 represents they were never adherent. 
Abbreviation: SD, standard deviation.

A factor that may have led to the observed decrease 

in utilization costs was the self-reported improvement in 

patient adherence with therapy. Increased adherence with 

antidiabetic medication has been found to be associated 

with significant reductions in net health care costs28,30 and 

with optimal clinical outcomes.31 Interestingly, patient adher-

ence was found to diminish at the 3-month time point, but 

then improved significantly by the end of the study. This 

transient decrease in adherence may have been a result of an 

increase in the number of medications prescribed after joining 

the program.32 Another explanation for nonadherence could 

be that some of the patients missed their first appointment 

with the pharmacist 2–3 weeks following the baseline visit. 

These patients would not have received appropriate disease-

related education from the pharmacist, and this might have 

influenced their adherence levels because there is a known 

association between nonadherence in the diabetic population 

and time since diabetes education.33

From the employer’s perspective, it is not only important 

to look at the overall reduction in costs resulting from the 

program, but also at whether the employees were satisfied 

and perceived this new service as a valuable addition to their 

usual care. Therefore, patient satisfaction is a key variable for 

determining the value of a health care program. In the past, it 

has often been used as a one-dimensional outcome measure 

looking only at overall satisfaction with the service.16,34,35 

Researchers in this study looked at satisfaction as a compos-

ite of the individual domains of pharmacist, pharmacy, and 

pharmacy staff. Therefore, it was possible to clarify whether 

patients were satisfied with one or all of the components of 

the MTM program. We found that patient satisfaction levels 

improved significantly from baseline on all domains of the 

pharmacy satisfaction survey at 9 months. An interesting 

result was that patients with an improved HbA
1c

 tended to be 

more satisfied than those who did not. Previous research has 

shown that patients who reach an optimal HbA
1c

 are more 

satisfied and more adherent with medication.31 Determination 

of overall quality of care from the patient’s point of view 

may incorporate the nontechnical aspects of medical care.36 

Because the survey instrument used in this study measured 

various domains of satisfaction, rather than a single domain, 

patient satisfaction was a global measure and could be con-

sidered accurate.

Patient satisfaction may help employers to make deci-

sions about scaling up the program and when determining 

further recruitment strategies. The results of this study are 

important with regard to estimating the cost savings possible 

if an employer decides to implement this program in a similar 

employee population. Few studies in the past have addressed 

increased reimbursements for pharmacists and a positive 

return on investment for stakeholders, such as employers par-

ticipating in MTM programs.37,38 As seen in this study, MTM 

programs may helps to lower health care costs to employers. 

The findings of this research may encourage employers to use 

pharmacists as a valuable resource when looking to improve 

the health of their employees and to save costs.

With regard to limitations, this study did not look at the 

implementation costs of the MTM program to the pharmacy 
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because our cost calculations were from the perspective of 

the employer. Also, indirect costs, resulting from savings 

on absenteeism and improved quality of life, were not 

calculated. Therefore, showing a return on investment from 

the perspective of the pharmacy or employer was not pos-

sible in this study. Substantial cost savings were realized 

solely by reducing direct medical health care costs, and 

the overall cost savings reported may be an underestimate 

because other indirect costs were not addressed. Future 

research could address the actual return-on-investment from 

the employer’s perspective. Further, these cost savings were 

realized despite subject retention issues. Almost 50% of the 

patients in the program failed to complete the full one-year 

study period, which impacted the statistical power of the 

study. As mentioned previously, enrollees were provided 

with incentives and the pharmacist made reminder phone 

calls about appointments. The dropout rate might have 

been higher if these measures were not in place. Another 

limitation of this study was that adherence was measured 

as a self-reported outcome, and research has shown that 

self-reporting may lead to recall bias and underestimation 

of adherence, but these measures have still been found to 

be useful indicators for measuring patient adherence with 

treatment.39,40

Conclusion
This MTM program had numerous positive outcomes for 

both employers and employees. Employers realized overall 

cost savings of $179,047.80, while employees showed a 

significant increase in patient satisfaction and self-reported 

adherence with medication. The positive economic and 

humanistic results of this study provide supporting evidence 

for implementation of employer-sponsored, pharmacist-led 

MTM programs.
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