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Introduction 

Chronic diseases account for 1.7 million deaths in the United States each year.1 The Centers for 

Disease Control (CDC) estimated that in 2005, one out of every two Americans was suffering 

from at least one chronic condition.1,2  A 1996 Agency for Healthcare Research and Quality 

(AHRQ) report found that the five most frequently diagnosed chronic conditions amongst 

twenty five percent of the American population were type II diabetes, heart disease, asthma, 

hypertension and mood disorders.3 Subsequently, a 2005 AHRQ report showed that fifteen 

conditions accounted for 44% of all healthcare expenditures in the United States.3 While many 

of these chronic conditions are considered preventable, diseases such as type II diabetes, 

hypertension, heart disease and asthma can be well managed with medication.  However, it has 

been estimated that only 30-50% of patients are adherent to their chronic medication 

regimens.4 Along with the impact of non-adherence to chronic therapy, medication adverse 

events also attribute to a large percentage of healthcare resource utilization, with an estimated 

one third of hospital admissions resulting from adverse drug events.4,5  Therefore, interventions 

and strategies to improve medication use have been studied over time with varied impact on 

outcomes.  

Numerous studies have been published to address the impact of pharmaceutical care on 

medication adherence and health outcomes.  Pharmaceutical care was described by Hepler and 

Strand in the early 1990’s6 and encompasses what is today now referred to as Medication 

Therapy Management.  Medication Therapy Management (MTM) is a process by which a 

pharmacist provides comprehensive medication therapy plan.5 This plan includes, but is not 

limited to, the review of a patient medication history (including all prescription, over the 

counter and nutritional or herbal supplements), medical history, available laboratory data, and 

other pertinent available information.  From this information, the pharmacist develops a 

medication related problem list, and along with the patient begins to build a medication-related 

action plan, or MAP.5   Medication therapy management differs from disease management in 

that the focus is on identifying and improving medication related problems the patient may 

experience during treatment, instead of focusing on the specific treatment of a disease state.5 

However, the pharmacist who is educated and motivated to provide this comprehensive 

medication management has faced multiple challenges and hurdles.   

Even as pharmaceutical care enters its third decade, challenges are still present that must be 

overcome so that pharmacists can fully realize and implement medication therapy 

management.  Acceptance of pharmacist participation in the care team has been limited by the 

accepted role, by both patients and physicians, as a dispenser  of products.7-9  Programs such as 

the Asheville Project have successfully incorporated pharmacists on the care team and have 

been used as a model for the development of similar programs.5  The passing of the Patient 
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Protection and Affordable Care Act of 2010 (PPAC) and the Health Care and Education 

Reconciliation Act of 2010 provide further avenues for pharmacist medication therapy 

management.  These acts have specific provisions for the expanded role of the pharmacist in 

transitions of care, accountable care organizations (ACO’s) and medical homes.10-11 While these 

reforms in healthcare legislation are paving the way to defining the role of pharmacists on the 

patient care team, the pharmacist is then limited by how to determine value so that payment 

and reimbursement can be obtained.  Historically, there has not been a direct method of billing 

for pharmacists cognitive services.  As with the role of the pharmacist, payments to pharmacists 

and pharmacies have been tied to dispensing functions.  This changed in 2003, when the 

Medicare Prescription Drug, Improvement, and Modernization Act (MMA 2003) required 

Medicare Part D plans to establish Medication Therapy Management Programs for eligible 

enrollees.5,12  The Centers for Medicaid and Medicare Services (CMS) recognize pharmacists as 

uniquely positioned to provide medication therapy management but did not limit the provision 

of MTM to only pharmacists.5,12   The goals of an MTM program are to optimize medication use 

to improve outcomes and to reduce risk of adverse events associated with medication use.5,12    

However, this provision did not go far enough because it defines a narrow scope of eligibility for 

MTM services and does not provide a specific requirements for provision of MTM resulting in a 

variety of services provided in the name of medication therapy management, but was 

somewhat refined in 2010.10  Finally, just obtaining reimbursement for services does not solve 

all of the financial implications of providing MTM in the pharmacy setting.  Careful business 

planning, incorporating all costs from training, forms, salaries, and other overhead, is essential 

to determine the financial feasibility of maintaining a sustainable program.13,14 

The purpose of this paper is to review and evaluate the literature regarding pharmacist-

delivered medication therapy management on chronic disease states and provide evidence to 

support for the implementation of a pharmacist MTM program to improve patient outcomes.   

Evaluation of studies 
 

Five published studies evaluating the effects of pharmacist medication therapy management on 

clinical and financial outcomes of chronic conditions are considered.  Summaries of the studies 

reviewed are provided in table 1.  The studies evaluated the impact of pharmacists’ 

interventions on health outcomes and financial impact of chronic disease conditions. 

In a two year observational, retrospective analysis conducted by Johnson, et al.,15 underinsured 

and uninsured Hispanic patients with type II diabetes were assigned to either usual care or 

comprehensive pharmacy management by clinical pharmacists.  The investigators determined 

that studying this population was important because the uninsured and underinsured are less 

likely to have access to routine and comprehensive care needed to reduce the morbidity and 
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mortality of type II diabetes. Services provided by the pharmacist were protocol driven and 

included:   review and modification of medication regimen, ordering of labs to monitor efficacy 

and/or toxicity, monitoring and education of medication adherence and lifestyle 

recommendations.  Pharmacists were also involved in follow up care.  The primary goal of this 

study was to improve patients’ glycemic control by measuring hemoglobin A1c (A1C) to a goal of 

less than 7% as recommended by the American Diabetes Association.  See table 2 for variables 

measured and methods for measuring.  Secondary goals were to show improvements in 

contributory medical issues of blood pressure, cholesterol and body mass index (BMI).  This 

study did not evaluate the financial impact of these improvements. 

Pharmacist intervention resulted in a significant number of patients reaching an A1C goal of < 

7% (3:1) or an A1C of < 8% (4:1) as compared with the usual care participants.  At last visit, the 

mean A1C was 1.3% lower in the pharmacist group (mean A1C 8.3%) and the average reduction 

in A1C was 2.6% as opposed the usual care group, who achieved an average A1C reduction of 

only 1.1%.  These results showed that a pharmacist intervention provided statistically 

significant changes in glycemic control over patients who received usual care (see table 3). 

Secondary outcomes also showed favorable results from pharmacist intervention.  Importantly, 

while significant reductions from baseline, a mean decrease of 8mmHg in systolic blood 

pressure (SBP) were recorded in the intervention group, the usual care group noted a mean 

increase of 2mmHg in SBP.  Pharmacist intervention showed statistical significance in reducing 

blood pressure with nearly 78% of patients achieving blood pressure goals as compared with 

only 62% in the usual care group.  Similar results were seen for with reductions in cholesterol, 

low density lipoproteins, (LDL) and triglycerides, where patients in the study group had a mean 

decrease in LDL and cholesterol of 26.1mg/dL and 34.2mg/dL.  The usual care patients realized 

decreases of LDL and cholesterol of only 10.3mg/dL and 12.8mg/dL.  High density lipoprotein 

(HDL) levels were not significantly altered in either group.  Also not affected by intervention 

was the BMI measurement.  This was noted to increase significantly in each group, with BMI 

being higher in the pharmacist group.  Multiple possibilities for the increase in BMI of each 

group is postulated to include the addition of or improved adherence to diabetes medications 

or difficulty making needed lifestyle changes.  Statistically significant changes were realized by 

pharmacist intervention in the secondary goals of blood pressure and cholesterol indices 

reduction, however, changes in HDL and body mass index were not affected through these 

interventions (see table 3).   

The Asheville Project Asthma by Bunting, et al.,16 was a quasi-experimental, longitudinal pre-

post, intent to treat study, based on the design of the 1997 Asheville Project Diabetes.  The City 

of Asheville, North Carolina and Mission Hospitals provided their covered employees and their 

covered dependents the opportunity to participate in this study.  As an incentive, all program 



Cheryl Kirchgraber, RPh Page 5 
 

costs including asthma related medications, education, and counseling sessions were provided 

with no out of pocket costs as long as they actively participated in the project.  Comprehensive 

asthma education was provided upon enrollment by a certified asthma educator, and follow up 

counseling was assigned to a clinical pharmacist who had completed certificate training in both 

asthma and medication therapy management.  There were three categories of goals that the 

authors sought to investigate, clinical, humanistic improvements, and changes in the financial 

impact of asthma by decreased healthcare resource utilization.  The clinical goals consisted of 

improving both subjective and objective measurement of the severity and frequency of asthma 

symptoms.  Humanistic goals were measured by a standardized patient questionnaire at the 

beginning and end of the study on how participants perceived how asthma affects their daily 

lives.  The financial outcomes assessed the frequency of emergency room (ER) visits and 

hospitalizations, as well as the medical and prescription claims data from the health plan. 

After one year participation in the program, the percentage of patients with severe persistent 

and moderate persistent asthma decreased to 49% and those with mild persistent and mild 

intermittent increased to 51%.  Overall the improvements in forced expiratory volume (FEV1) 

results were experienced by seventy percent of the participants, six percent had no change and 

an unfortunate twenty four percent had worsening FEV1 results (see table 3).   

Symptom severity was assessed by both patient self categorization and by the clinician using 

the National Asthma Education and Prevention Program (NAEPP) criteria.  Both criteria showed 

an improvement in symptoms over time; however the importance was that this comparison 

confirmed that patients continued to underestimate the severity of their symptoms.  Symptom 

frequency was also self reported and showed improvement over the course of the study; 

however the statistical significance was not determined.  The standardized asthma outcomes 

questionnaire assessing how patients perceived their asthma affecting their daily living also 

improved in every category.  Although not designed as a desired outcome, it was noted that the 

number of patients at enrollment who were given and followed an asthma action plan was only 

63%, but this increased to 99% by program completion. 

Hospitalizations and ER visits decreased significantly from the pre-enrollment data analysis to 

the post enrollment follow up period.  Because the pre enrollment data was mined over three 

years, and the study consisted of five years of data, information was compiled in as 

events/patient/year to compare the two periods.  Based on this analysis, it was determined 

that the study resulted in a decrease in hospital and ER events by an average of 10%, from 

13.9% annually prior to the program, to 3.2% after the program.  The resulting decrease in 

healthcare related costs were also realized.  The calculated annual direct and overall healthcare 

savings from the program intervention are estimated at $725 and $1,230 per patient, 

respectively. 
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The Asheville Project Hypertension and Dyslipidemia by Bunting, et al.17, was also a five year 

quasi-experimental, longitudinal pre-post, intent to treat study based on the design of the 1997 

Asheville Project Diabetes.  Again providing comprehensive education and pharmacy 

medication therapy management services to the employees and covered dependents of the 

City of Asheville, NC and Mission Hospitals, the investigators sought a third time, after the 

diabetes and asthma projects, to prove the value of their care model.  In this study, participants 

were provided comprehensive education at enrollment on cardiovascular risk reduction 

strategies and then enrolled in long term, face to face follow up with a clinical pharmacist care 

manager.  The pharmacists were provided certificate training in managing hypertension and 

lipid disorders.  The patients were evaluated for improvements in blood pressure and 

cholesterol levels over time, decreases in cardiovascular events over time and decreased 

healthcare costs related to cardiovascular events.   

Over the study period a significant percentage of patients reached their blood pressure goals, 

with significant decreases in both systolic and diastolic blood pressure readings, as seen in table 

3.  Mean systolic blood pressure by the end of follow up had improved by an average of 

9mm/Hg. 

The dyslipidemia cohort experienced statistically significant reductions in lipid measurements 

by the end of follow up, with the exception of HDL cholesterol.  There was a statistically 

significant decrease in HDL measurements by study conclusion.  The investigators contributed 

this to an unintended focus on treating LDL and a lack of specifically targeting treatment to HDL 

cholesterol as potential reason for the lack of improvement in HDL cholesterol. 

Secondary to these significant reductions in blood pressure and cholesterol readings, this study 

showed a decrease in cardiovascular events by an estimated 53% during the study period.  The 

projected 54% decrease in emergency room visits and hospitalizations resulted from these 

interventions.  Therefore, the direct medical expenditures on cardiovascular related events 

were noted to decrease significantly during the study period from $1362 per patient per year to 

$734 per patient per year.   

The Federal Study of Adherence to Medications in the Elderly (FAME) trial by Lee, et al.18, 

studied adherence of elderly patients to complex medication regimens including at least four 

chronic medications.  This was multi-phase trial over fourteen months which included a lead in 

phase, a prospective observational phase, a randomized controlled phase.  During the lead in 

phase baseline data was obtained but no intervention was provided.  In the next phase, the 

participants were provided their medications in customized blister packs, comprehensive 

individualized education, and were instructed to follow up at two month intervals.  The final 

phase was a randomized controlled phase, where the participants were randomly assigned to 

continue the intervention or to return to their pre-study usual care.  The primary endpoint of 
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phase one was compared adherence rates and persistence over time and the secondary 

endpoint was to assess the changes in blood pressure and cholesterol measurements.  The 

primary endpoint of phase two was to determine the persistence of medication adherence 

between the intervention and usual care arms.  Financial impact was not evaluated in this 

study, because services are provided at no cost to participants at Walter Reed Army Medical 

Center.  Therefore, financial barriers were not thought to play an important role in this study. 

Baseline medication adherence was determined to be 62% at the end of the run in phase.  This 

rate increased to an adherence rate of 96% by the completion of the intervention, the 

prospective observational phase.  The improved adherence was associated with improvements 

in both blood pressure and LDL cholesterol readings.  Table 3 shows the results after the eight 

month point.  During the randomized phase, the participants who continued the intervention 

showed a persistence of adherence through the end of the follow up evaluation.  While 

adherence rates did not persist in the return to usual care cohorts, the rate did not drop to the 

pre-study baseline.  This group experienced a decline in their adherence rate to 66.5%.  It was 

shown that the usual care group was more likely to continue the use of a medication chart, 

which was introduced during the observational phase, and this could account for the 

improvement in their adherence rates compared with baseline. 

A randomized trial by Murray, et al.,19 evaluating the impact of pharmacist intervention on 

medication adherence and heart failure was conducted between 2001 and 2004.  This study 

enrolled patients from a socioeconomically disadvantaged, university affiliated ambulatory care 

clinic.  Pharmacists providing the studied intervention received advanced training on the 

treatment, education and monitoring of patients with heart failure.  A protocol was followed 

which included a baseline medication history, personalized education for all dispensed 

medications, follow up monitoring and communication with the care team as necessary.  The 

usual care group was aware of the study purpose and received their medications at the same 

clinic pharmacy, but from a pharmacist who had not received the advanced training and did not 

have access to the patient centered materials.  Adherence was monitored in multiple ways: 

taking adherence, scheduling adherence, and refill adherence.  Taking adherence was defined 

as the percentage of medications taken as compared with the written prescription directions.  

Schedule adherence was a measure of the deviations in day to day timing of medications taken.   

Refill adherence was calculated using the prescribed amount and directions to determine the 

days supply and compared with the refill history.  Medication adherence was tracked using 

electronic monitoring prescription container lids for all cardiovascular medications.  Taking and 

schedule information was retrieved from the electronic monitoring caps.  Emergency room 

visits and hospitalizations for all cardiovascular, heart failure and all cause were assessed 

through medical records abstraction.  Secondary outcomes included satisfaction with pharmacy 

services, quality of life and health care related costs. 
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Adherence rates showed statistical significant improvements in taking and scheduling 

adherence for most heart failure medications in the intervention group (see table 3).  However, 

within three months of discontinuation of the study intervention adherence rates had declined, 

but were still higher than the usual care group.  Refill adherence was statistically greater in the 

intervention group, though refill data showed that both groups were well supplied with their 

medications.   

Hospital admissions and emergency room visits were fewer in the intervention group.  

Multivariate models were able to show that taking adherence was a statistically significant and 

independent predictor of hospitalizations and emergency room visits.   

Costs were calculated for the direct costs of providing the intervention, outpatients costs saved 

and inpatient costs saved.  The investigators determined that the program intervention 

implementation costs were $205 per patient.  The resultant decreases in outpatient and 

inpatient costs were $866 and $2277 less than the usual care patients.  While medication costs 

were higher in the intervention group, the investigators estimated that the intervention saved 

$2960 per patient.   

Unique to this study from the others reviewed, is that the authors also compared the rates of 

medication errors and adverse drug events.  They were not able to show that the pharmacist 

intervention made any difference in the rates of either medication errors or adverse drug 

events from the usual care.   

Discussion 
 

The five studies reviewed included both observational and randomized trial design and were 

able to reach similar conclusions of improved outcomes with comprehensive pharmacist 

involvement.  The Asheville project,16,17 in particular, appears to be well validated after the 

conclusion of the hypertension and dyslipidemia study because the authors were able to apply 

the same project model to differing disease pathologies and were still able to show that health 

outcomes and healthcare costs were positively impacted by the pharmacists’ interventions.  

The study populations were also dynamic, ranging from the low income, uninsured and 

underserved population in the Johnson, et al trial,15 to the employed, educated and well 

insured in the Bunting, et al.16,17 studies.  While it would be expected that improvements in 

adherence and outcomes would be realized by providing the uninsured and underserved with 

medications and interventions, Bunting and associates were able to show that even though 

their participants had fairly decent control of their diseases, the impact of the pharmacist 

intervention were still significant.16,17 
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Patient accountability, while not overtly discussed in each of these studies, appears to have an 

impact on the improvement in outcomes.  The participants of each of these studies, had more 

frequent interactions with their care teams, some as a condition of participation in the 

study16,17  and others as a result of obtaining refills of their study medications.18,19  The Ashville 

Asthma project, in particular was able to show that participants were able to more accurately 

assess their disease severity after participation in the program, though the investigators did not 

design the study to determine which intervention contributed to the outcomes.16  However, it 

seems that this patient accountability must be continually coached to maintain patient 

adherence, as shown by the Lee, et. al.18 and Murray, et al.19.  

These studies also illustrate an important aspect of the program in that the positive benefits of 

improved adherence were only demonstrated while the patients were actively interacting with 

the pharmacist care manager.  While the percentage of adherence to medications did diminish 

when pharmacists were not providing the comprehensive medication reviews on regular 

intervals, the patients did not return to their previous baseline, as seen in the FAME trial where 

the usual care patients were more likely to continue to use some adherence aids.18  This 

suggests that an MTM program should consider a long term commitment from both the 

providers and the patients to ensure the improvements are realized for the remainder of the 

patient’s life. 

Recommendations 

 Chronically managed diseases, such as asthma, type II diabetes and cardiovascular disease, 

continue to be a burden on healthcare resources and finances.  These disease states can be well 

managed with proper medication regimens, that while increasing the pharmaceutical costs, has 

been shown to decrease overall healthcare resource utilization and spend.  Participation in a 

medication management program has also been shown to improve patients’ achievement of 

management goals. 

It is recommended to incorporate a pharmacist medication therapy management program as 

part of the wellness program.  Pharmacists trained in medication therapy management and 

specific disease state management would participate on the multidisciplinary team.  

Participants of the program would be required to attend an introductory session to learn about 

their disease and risk reduction strategies.  They would then meet with the pharmacist on a 

routine basis, as determined during the initial appointment, to assess their medications and 

medication related problems.  Quality and financial metrics would be developed to monitor the 

effectiveness of the program. 
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Conclusions 
 

The results of these five studies15-19 demonstrate to varying degrees that pharmacist 

medication therapy management, when administered as part of a health plan, provides 

improvements in clinical, humanistic and financial outcomes to patients with chronic disease 

conditions.  Drug costs increased as a result of improved adherence to prescribed therapy, but 

this increase in cost was offset by the decrease in other direct healthcare costs as a result of 

decreased utilization of emergency room and hospital services.  The increase in medication cost 

was absorbed by the various plans as an incentive for patient participation, or as part of the 

usual coverage.  The financial benefits to an employer or health plan administrator have been 

well demonstrated in these studies, as well as the health benefits for the participants.   

Implementation of pharmacist MTM services should be considered as an incentive strategy to 

reduce the healthcare costs of an employer’s health plan.  Further review of pharmacist MTM 

as a standalone service is warranted to determine the financial viability of providing the 

program without the offset of decreased healthcare expenditures realized in MTM plans 

provided as a benefit through a health plan. 
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Table 1:  Study Design and Demographic 

Author(s), 

date (or 

Ref.#) 

Study 

Designs 

Demographics Study Location Study 

Duration 

Limitations 

Number Inclusion Criteria Exclusion Criteria 

Johnson 

KA, Chen S, 

Cheng IN, et 

al.
16 

Observational n=704, 

484 

included in 

analysis 

1)Type II Diabetes 

2) age > 18 yrs  

3) A1C > 9% during 

enrollment period 

No follow up visit or no repeat 

A1C after initial visit 

University of Southern 

California safety net 

clinics with medical 

homes. 

Jan 1, 2004 

through June 

2007. 

Lack of randomization, study 

population does not match general 

population, utilization of other 

healthcare services, such as 

dietician, was not considered, and 

dietary and exercise practices of 

participants was not considered, 

Bunting BA, 

Cranor CW.  

2006
17 

Quasi-

experimental, 

longitudinal, 

open 

enrollment, 

intent to treat 

pre and post 

study. 

n=207 1) Adults and children with 

asthma regardless of ER 

visits or hospitalization 

history 

2) Received program 

intervention 

3) Able to classify asthma 

severity based on available 

information 

 Asheville, NC city 

employees and 

covered family or 

Mission Hospital 

employees and 

covered family 

Jan 1, 1999 

through Dec 

31, 2004. 

Lack of randomization of patient 

population, small sample size for 

some data collected, unequal data 

gathering periods, lack of design 

to determine specific interventions 

that improved outcomes.  

Bunting BA, 

Smith BH, 

Sutherland 

SE.  2008
18 

Quasi-

experimental, 

longitudinal, 

open 

enrollment, 

intent to treat 

pre and post 

study. 

n=906 1) Covered by participating 

health plan 

2) Hypertension and/or 

dyslipidemia 

1)  No available data on blood 

pressure or cholesterol 

2) Did not receive intervention 

3) previous enrollment in 

diabetes study 

4) missing follow up data 

Asheville, NC Jan 1, 2000 

through Dec 

31, 2006. 

Lack of randomization, though 

pre-study patient data provided a 

control population, lack of a 

specific study protocol, and 

decreasing study population over 

six year study. 

Lee JK, 

Grace KA, 

Taylor AJ.  

2006
19 

Three phase 

trial: 

prospective, 

observational 

study and a 

randomized 

controlled trial.   

n=208 1)  Elderly men and women 

2) taking 4 or more chronic 

medication 

3) living independently 

 

1) Living in an ALF or nursing 

home 

2) Expected survival less than 

one year. 

Single center study at 

Walter Reed Army 

Medical Center 

June 30, 2004 

through August 

30, 2006. 

Population was limited to 

independent elderly patients in VA 

system.  Cognitive function was 

not determined pre-study, and 

multi intervention design did not 

allow for identification of outcome 

of each intervention. 
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Table 1 continued 
Author(s), 

date (or 

Ref.#) 

Study 

Designs 

Demographics Study Location Study 

Duration 

Limitations 

Number Inclusion Criteria Exclusion Criteria 

Murray MD, 

Young J, 

Hoke S, et 

al.  2007.
20 

Randomized, 

controlled trial 

n=314 1) 50 years or older 

2) Received care and 

medications from Wishard 

Health Services 

3) Diagnosed with heart 

failure 

4) Taking at least 1 heart 

failure medication 

5) not using an adherence 

device 

6) has a phone and no 

problem hearing 

conversation 

1) Patients with dementia. Wishard Health 

Services, Indiana 

University Medical 

Group, Indianapolis, IN. 

Funding provided in 

part by the National 

Institutes of Health 

Feb  2001 

through June 

2004 

Narrow scope of the enrolled 

population does not allow for 

generalization of outcomes.  Only 

one pharmacist provided services 

and patients were excluded if they 

did not use the electronic 

adherence monitor caps provided.  
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Table 2:  Interventions and Outcomes 

Author(s), date 

(or Ref. #) 

Treatment regimens 

evaluated 

Outcome Variables Measured & Method of 

measurement 

Major Findings (Results) 

Johnson KA, 

Chen S, Cheng IN, 

et al. 

2010
6 

Intervention group had been 

referred to a clinical 

pharmacist.   

The control group was 

provided usual care. 

1) Change in A1C from baseline within 2 year observation 

period, even if goal of A1C <7% not achieved. 

2) Change from baseline in lipids, blood pressure or BMI. 

Independent variables include: age, gender, ethnicity, 

insurance status, baseline A1C, number of visits, and days 

between initial and final visits. 

Medical charts and electronic medical records were reviewed 

retrospectively and identical data was collected for each study 

group.    

1) After multivariate analysis, pharmacist intervention was 

statistically significant for achieving an A1C < 7% by 3 times 

the usual care group.  Patient achieving an A1C of < 8% 

were 4 times more likely with pharmacist intervention than 

usual care. 

2)  The pharmacist intervention group also reported reduced 

blood pressure, total cholesterol and LDL from baseline as 

compared to the usual care group.  However, no significant 

changes were noted in the HDL measurements, and BMI 

increased in both groups. 

Bunting BA, 

Cranor CW.  

2006
17 

Self care education and long 

term, regular meetings with a 

pharmacist care manager, 

and financial incentive of 

waived copayments on 

related medications.     

1) FEV1 changes 

Over time 

Mean at baseline and follow up 

Percent patients with normal FEV1 

Percent patients with severe asthma over study period 

Self reported severity, frequency and symptoms 

2)Change in outcomes measure response 

3) Change in healthcare costs as measured by ED visits, 

hospitalizations and asthma care related costs. 

4) Changes in indirect costs of missed work or loss of 

productivity 

 

1) Patients with a normal FEV1 improved from 50% at 

baseline to 75%.  70% had an improved FEV1 from 

baseline. 

Significant reductions in numbers of patients with moderate 

and severe persistent asthma (33%) and severe asthma 

(21%). 

Self reported symptoms and frequency both decreased by 

greater than 50%.  Self reported severity both pre and post 

intervention continued to be underestimated by patient as 

compared to objective measurements. 

2) Each outcomes measure question on how asthma 

affected their daily lives showed improvement from baseline 

3) Significant decreases in ED or hospital visits related to 

asthma. 

4) Patients reported a decrease in sick days related to 

asthma from 2.5 days to 0.5 days annually. 

Bunting BA, Smith 

BH, Sutherland 

SE.  2008
18 

Self care education and long 

term, regular meetings with a 

pharmacist care manager, 

and financial incentive of 

waived copayments on 

related medications.    

Counseling sessions 

attended an average of thirty 

minutes every three months 

during study period. 

1)  Changes from baseline in: 

 Blood pressure (HTN) 

 Cholesterol indices 

2) Percent patients at goal for the above  

3) Mean annual financial costs for cardiovascular medical care 

 

Blood pressure was measured by trained staff and providers.  

Cholesterol was measured by the same laboratory using the 

same equipment.  CV costs were obtained from claims data. 

1)  Blood pressure measurements improved significantly, 

and cholesterol indices had statistically significant 

improvements. 

2) Similar results were seen for improvements in percentage 

of patients meeting goal blood pressure and cholesterol 

levels. 

3) While the costs of CV related medical care decreased 

during the study period by 46.5%, these patients 

experienced an increase of 290% of the HTN and 

cholesterol medication costs.  Even with the increase in 

drug costs, the overall savings in CV medical care was 

12.6%. 
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Table 2 continued 
Author(s), date 

(or Ref. #) 

Treatment regimens 

evaluated 

Outcome Variables Measured & Method of 

measurement 

Major Findings (Results) 

Lee JK, Grace KA, 

Taylor AJ.  2006
19 

Patients were provided 

individualized education 

regarding their medications, a 

compliance pack of daily 

medications dispensed in a 

bubble pack, and regular 

appointments with a clinical 

pharmacist, then compared 

with usual care which 

consists of regular 

prescription bottles and no 

regular appointments with 

clinical pharmacist. 

Phase 1 

 1) Change in medication adherence 

2)  Change in LDL and blood pressure 

 

Phase 2 

1)  Persistence of medication adherence between intervention 

group and usual care group. 

Phase 1 

1) A mean change in adherence of 35%.  And the 

percentage of patients who had an adherence rate of at 

least 80% increased from 5% to 98.7%. 

2)  Decreases in both blood pressure and cholesterol levels 

were identified.  

Phase 2 

Pharmacy care group adherence remained the same 

(95.5%), where the usual care group had decline in 

adherence to 69.1%.  However, the decline did not return to 

the pre study adherence rates. 

 

Limitations: cannot define specific intervention that 

contributed to positive outcome, cannot be generalized to 

population, and cognitive function was not established,  

Murray MD, Young 

J, Hoke S, et al.  

2007.
20 

Patients were randomized to 

receive care from a specially 

trained pharmacist who used 

a standardized protocol for 

assessing medications, 

providing education and 

specific directions for taking 

medications along with visual 

cues.  The pharmacist also 

monitored the patient and 

communicated with the clinic 

nurses and physicians as 

needed.  Usual Care patients 

received their medications 

from a clinic pharmacist 

without the same specialized 

education, and did not 

provide the same protocol. 

Electronically monitored medication adherence. 

Exacerbations of heart failure requiring ED visit or 

hospitalization. 

Direct health care costs 

Medication Errors and Adverse Events 

 Adherence improved statistically significantly in both 

schedule and taking times in the intervention group.  Refill 

adherence was similar in both groups and proved that 

patients were well supplied with their medications. 

Exacerbations were also statistically significantly decreased 

19.4% in the intervention group as compared to the usual 

care.  Taking adherence was shown to provide a statistically 

significant indicator for hospitalization from HF 

exacerbations. 

Overall healthcare costs were $3165 lower in the 

intervention group, with savings in both outpatient and 

inpatient costs, with the exception of drugs.  There was an 

increase in overall drug costs associated with improvements 

in adherence to medications. 

Adverse events and medication errors did not differ between 

the two groups.  47.4% usual care versus 37.5% study 

group.  This difference was not statistically significant. 
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Table 3 Statistical Outcomes Data 

Author(s), date (or 

Ref. #) 

Outcome Measure Intervention Group Usual Care Group Statistical Comparison 

Johnson KA, Chen S, 

Cheng IN, et al. 

2010
6 

A1C < 7% last visit 

A1C<8% last visit 

Blood pressure at goal 

LDL-C at goal 

BMI  

43 (19.37%) 

116 (52.25%) 

106 (77.94%) 

118 (79.73%) 

41 (35.56%) 

17 (6.49%) 

52 (19.85%) 

156 (62.15%) 

85 (46.70%) 

113(45.56%) 

P<0.001 

P<0.001 

P=0.002 

P<0.001 

P=0.08 

Bunting BA, Cranor CW.  

2006
17 

Δ asthma severity 

 Improved 

 No change 

 Worse 

FEV1 

 12month 

 24 month 

 36 month 

 48 month 

 60 month 

Symptom Frequency 

 Nighttime awakening 

 Asthma flares 

 SOB 

 Wheezing 

 Chest tightness 

Annual net savings 

  

During program 

55% 

37% 

8% 

During program 

90% 

88% 

87% 

96% 

90% 

 

1.9 

2.1 

1.9 

1.7 

1.6 

$1,955/patient/year 

$725/patient/year net hard dollars 

 

No usual care group 

 

 

Pre-enrollment 

81% 

85% 

77% 

72% 

65% 

 

2.7 

2.8 

2.6 

2.5 

2.1 

 

P<0.0008 

 

 

 

P<0.00001 (statistically significant) 

P=0.5 

P=0.07 

P=0.0068 (statistically significant) 

P=0.028 

 

P=0.01 

P=0.0011 

P=0.03 

P=0.03 

P=0.03 

Bunting BA, Smith BH, 

Sutherland SE.  2008
18 

# Cardiovascular events 

 MI 

 Non-MI ACS 

 Other 

Blood Pressure 

 At goal 

 Stage 1 HTN 

 Stage 2 HTN  

Cholesterol 

 Goal LDL-C 

 Goal TC 

 Goal TG 

 Goal HDL 

Annual net savings 

 

During program 

6 

37 

5 

 

67.4% 

20% 

3.5% 

 

74.6% 

67.8% 

61.1% 

50.9% 

$628/patient/year 

$52.42/patient/month decrease in 

CV related medical costs. 

Historical comparison 

23 

58 

11 

 

40.2% 

36.5% 

16% 

 

49.9% 

38.1% 

52.7% 

55.1% 

Odds Ratio (95% CI) 

0.24 (0.098-0.594) P <0.05 

0.60 (0.392-0.910) P < 0.05 

0.41 (0.155-0.856) P< 0.05 

 

 

 

 

 

P<0.001 

P<0.001 

P<0.001 
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Table 3 continued 
Author(s), date (or 

Ref. #) 

Outcome Measure Intervention Group Usual Care Group Statistical Comparison 

Lee JK, Grace KA, Taylor 

AJ.  2006
19 

Medication adherence 

Sys BP 

Dys BP 

LDL-C 

95.5% 

-6.9mmHg 

-2.5mmHg 

-2.8mg/dL 

69.1% 

-1.0mmHg 

-1.2mmHg 

-5.8mg/dL 

P<0.001 

P =0.04 

P=0.39 

P=0.85 

Murray MD, Young J, 

Hoke S, et al.  2007.
20 

Medication Adherence 

Taking 

 Scheduling 

 Refill 

HF Exacerbations 

 ED Visits 

 Hospitalizations 

Quality of Life improvement 

Direct Cost Savings 

 

78.8% 

53.1% 

109.4% 

 

0.30 (1.03) 

0.11 (0.46) 

0.28 at 6 mo to 0.39 at 12 mo 

$2960 per patient 

 

67.9% 

47.2% 

105.2% 

 

0.30 (1.27) 

0.15 (0.58) 

0.21 at 6mo to 0.24 as 12 mo 

  

95% CI (5.0-16.7) 

95% CI (0.4-11.5%) 

P=0.007 

 

IRR 1.09 (95%CI 0.42-2.87) 

IRR 0.77 (95% CI 0.28-2.10) 

P= 0.52 (6 months) P= 0.21 (12 months) 

 


