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Background
The elderly and people with disabilities have a dramatically increased risk of medication problems and

side effects. Medication errors lead to >5% of hospital admissions among older adults, many of whom

have some disability [1,2]. Between 14 and 23% of the elderly receive a medication they should not have

been prescribed, while some medical conditions are under-treated [3-8]. Ten to 25% of individuals have

an adverse drug event and this rate is higher among individuals with disabilities [8,9]. Adverse drug

events may result in 2.2 million annual physician visits, 1.1 million laboratory tests and 146,000 hospitalizations,

when projected to the elderly community-dwelling U.S. population [8]. Finally, medication

adherence is problematic, as up to 40% of patients do not take their medications as prescribed [10].

Community pharmacists dispense the vast majority of prescriptions in the United States. They are in a

unique position, in conjunction with physicians and other prescribers, to improve medication use by

reducing adverse events, increasing medication appropriateness, improving medication adherence as well

as improving clinical parameters such as blood pressure. In fact, previous randomized controlled studies

of pharmacists in hospital-based ambulatory clinic settings showed improved all-cause mortality and

reduced non-fatal heart failure events in heart failure and improved signs and symptoms and reduced

hospitalizations for individuals with asthma [11-13]. Pharmacists in ambulatory clinics also improved

surrogate outcomes such as blood pressure, HbA1c and cholesterol levels [12-16]. In addition,

pharmacists working in physician offices reduced adverse drug events [17,18], although there are mixed

results for improvements in medication adherence [19]. Thus, given their depth of drug knowledge and

their accessibility to patients on a regular basis, pharmacists are important members of the healthcare

team and, when working in conjunction with physicians, can improve therapeutic outcomes from

medications. The rationale for such collaboration is generally two-fold. First, different providers of care

offer particular expertise and perspectives of patient care. Patients may tell one provider things that they

do not tell another provider because of health professionals’ verbal prompting in different areas. Second,

collaboration facilitates the sharing of information about patients and more informed decisions. Yet,

translating these collaborative results from institutions and clinics into the community setting is

challenging because providers are generally not located in the same place and systems for communication

and information exchange exist, i.e., fax, but are not efficient.

Pharmacy practice in the community has evolved to include care-based services, and pharmacists are

continually seeking ways to collaborate with physicians and patients to improve medication use, as

evidenced by the care described in the Iowa Medicaid Pharmaceutical Case Management program [20].

Observational studies have shown that community pharmacists can improve medication use processes and

outcomes. Community pharmacists identify problems on two percent of new prescriptions, avoiding

adverse consequences in 21% of instances [21-23]. Savings attributable to resolved medication problems

range from $3.50 per prescription to $122 per intervention [21-25]. Observational studies have also

shown improved clinical parameters such as blood pressure and HbA1c resulting from community

pharmacists’ care-based services [26-29]. Findings from the evaluation of Pharmaceutical Case

Management (PCM) in Iowa also showed that pharmacists’ resolved medication problems and reduced

the extent of inappropriate medications [20].

On January 1, 2006, Medicare Part D began and medication use is likely to expand because of the

expanded insurance coverage for prescription medications. In addition, medication therapy management

(MTM) is required for selected beneficiaries to improve understanding of medications, improve

medication adherence and prevent adverse effects, overuse and underuse. In preparation for the expansion

of MTM and in keeping with the desire for high-quality evidence, an understanding of the status of

research in community pharmacy is needed. The Lewin Group completed a comprehensive review in

Summer 2005 that summarized MTM programs, standards of practice and compensation models [30].

The Iowa PCM program, in fact, is included in that report. In summary, the Lewin Group concluded that

payers of medical and drug insurance can realize immediate savings from MTM because of reduced

physician visits and hospitalizations, when provided to high-risk beneficiaries. Payment models for all

MTM costs were outlined and a model where percentage of beneficiaries, such as 10%, received

medication therapy reviews and a subsequent percentage, such as 3%, received MTM was developed.

Objective

In view of the expansion of MTM and given the Lewin report, we limited our review to the published,

peer-reviewed literature about the effectiveness of MTM provided by community pharmacists to high-risk

patients. We defined MTM according to the joint statement of ten pharmacy organizations published in

2004 (Appendix A). MTM services are distinct from medication dispensing and may be provided by

pharmacists or other qualified healthcare providers to optimize therapeutic outcomes for individual

patients: these services could encompass up to nine activities. Pharmaceutical Case Management, as

implemented in Iowa, is MTM by definition. Patient counseling on new prescriptions or personal

electronic refill reminders, for example, are not considered MTM.

Methodology

In this review, we used two strategies to identify the relevant literature, and each strategy is outlined

below. First, we examined the relevant content from a comprehensive 2002 review. Second, we updated

the 2002 review. An important facet to this review is that we only included studies using a randomized

controlled design because it represents the highest level of evidence.

1. The Value of Pharmacist Professional Services in the Community Setting was completed in 2002 by

the University of South Australia and it served as the starting point (henceforth, 2002 Review). The 2002

Review was a comprehensive international review of research conducted in community pharmacy settings

from 1990 to October 2002. Sources for the review included Medline, International Pharmaceutical

Abstracts, the Australasian Medical Index, Current Contents and The Cochrane Library. Bibliographies of

relevant articles were checked to identify other potentially relevant articles. Further inclusion criteria

included: English language and randomized controlled studies or non-randomized controlled studies

including pre-post comparisons with a control group. Articles were classified according to the type of

service(s) provided. Categories included information provision, patient education, medication chart

review, review of medical case notes, patient interviews, development of care plans, liaison or

collaboration with other health care professionals, monitoring signs and symptoms, device education or

monitoring and follow-up.

Outcomes from studies can be categorized into four levels, and the 2002 Review focused on outcome

levels 1-3 [31]. Level 1 clinical outcomes are those that patients physically experience and include

morbidity, symptoms, mortality and adverse events. Level 2 are surrogate clinical outcomes like

laboratory measures such as blood pressure or lipid levels. Level 3 includes outcomes that are indirect to

the primary clinical outcomes and include medication adherence or medication use. Level 4 outcomes are

the relevant but not direct outcomes from care like patient satisfaction or medical practitioner satisfaction.

Healthcare utilization or costs are considered a Level 1 economic outcome. Exclusion criteria in the 2002

Review included inability to obtain the full text of an article and articles with only economic measures,

reductions in medication use and/or patient satisfaction as the outcome(s). Numerous settings were

included in the 2002 Review such as community pharmacy, long-term care, ambulatory clinics and

discharge. We included findings related only to community pharmacy, randomized controlled trials and

Level 1-3 outcomes, reducing the number of reviewed studies to 7 (Appendix B) [32-38].

2. We updated the 2002 Review by electronically searching Medline and the Cochrane Database of

Systematic Reviews, and hand searching American Journal of Health-System Pharmacy, Annals of

Pharmacotherapy, Journal of American Pharmacists Association, Pharmacotherapy, Managed Care and

Medical Care. Medline Medical Subject Headings (MeSH) included Community Pharmacy Services,

Pharmacies, Pharmacists, Counseling, and Pharmaceutical Services. Medline keywords included

pharmacies, pharmacy, pharmacist(s) and counseling. Cochrane search terms included pharmacist,

pharmacists and intervention. Searches were limited to randomized controlled clinical trials conducted in

the United States between November 2002 and December 2005 and the search elicited 13 initial results.

We limited this update to community pharmacies and Level 1-3 outcomes, and three additional studies

were identified (Appendix B) [39-41].

Results

This review enabled us to describe both the processes and outcomes of MTM provided by community

pharmacists that have been reported to date in the peer-reviewed literature and that used a randomized

controlled trial study design.

Processes of medication therapy management. All MTM is comprised of six essential components

including a mechanism to select patients, collection of baseline medication history, analysis of

medicine/s, completion of actions deriving from analyses and follow-up (Figure 1). However, there is

variation within each essential element and we have identified how this variation may arise. For example,

the medication history can be face-to-face, telephone, chart review or pharmacy refill records, although

the quality of information will vary with each approach and a face-to-face interview is preferred. Then,

the face-to-face interview can take place either in the home or at the workplace or at a healthcare practice

such as a pharmacy or physician office. Physician involvement is required in MTM when changes to

prescription medicines are necessary. Pharmacists work directly with patients when recommending

nonprescription medicines or taking actions to improve medication adherence.

All the studies used a method to select patients for MTM. Selection based on disease conditions including

asthma or hypertension, taking a specific medication like steroids or a combination of age and number of

medications were used. The number of medications was generally greater than four or five medications.

In the reviewed studies, if the MTM program was disease focused, pharmacists sought to maximize the

effectiveness of the medications for that disease, typically by adjusting doses, recommending

additional/other medications and identifying symptoms indicative of adverse effects. If a disease approach

was not used, for example, age and number of medications were used to identify patients eligible for

MTM, then a comprehensive review of all medications was conducted to identify problems related to

safety, effectiveness and indication. Importantly, the primary focus of MTM in all studies was not simply

to reduce drug costs, rather it was to improve the quality of therapeutic regimens and the lives of patients.

When actions were needed, pharmacists usually made recommendations to physicians. In situations such

as improving medication adherence or proper utilization of devices, pharmacists educated patients as part

of MTM. The review showed that telephone can be an effective method for follow-up, especially for

determining effectiveness, adverse effects and medication adherence. The number of visits ranged from

two to twelve, where the latter included follow-ups when refills were obtained or via telephone.

Outcomes of medication therapy management. Level 1 outcomes. The strongest evidence related to Level

1 outcomes of MTM provided by community pharmacists are found in asthma (2 of 3 studies). One study

showed decreases in the number of days due to illness and one study showed fewer hospitalizations. No

studies have used adverse drug events as an outcome measure. In terms of disease symptoms, one study

focused on depression showed no difference between groups in symptom severity. Three studies showed

no effect on hospitalizations or healthcare utilization.

Pharmacists have shown statistically significant changes in quality of life in general patient populations,

and among patients with asthma and hypertension (3 of 8 studies). These changes were related to

emotional and mental health, vitality and energy/fatigue, respectively. The clinical significance of these

findings, however, is low.

Level 2 outcomes. Evidence shows that pharmacists providing MTM can improve surrogate outcomes in

hypertension (1 of 1 study). No other studies in this review used surrogate clinical outcomes.

Level 3 outcomes. There were no studies supporting statistically significant effects of MTM on

medication adherence (3 studies). These studies focused on older adults, asthma/COPD and depression.

Rickles et al. showed improved adherence to antidepressant medications at the end of 6 months, although

it was not statistically significant in an intention-to-treat analysis including 3 subjects who left the study.

For overall medication use, two of three studies showed a significant impact of MTM on medication use.

One study focused on asthma and showed that individuals receiving MTM had a reduced use of beta

agonists and increased use of inhaled corticosteroids, and one study showed that pharmacists can increase

use of calcium supplements among individuals at risk of steroid-induced osteoporosis.

Discussion

Only ten randomized controlled studies have been published about the community pharmacy setting since

1990. The term “community pharmacy services” in Medline produced ~20 papers per year until the mid-

1990s. In 1995, the number increased to 50 and the number has generally increased since [42]. Even with

this limited number of studies, results suggest that MTM can improve patient outcomes in asthma and can

improve blood pressure. Results about healthcare utilization have been somewhat disappointing, as only

one study showed reduced hospitalizations.

The studies in this review have used strong designs – the randomized controlled trial. Yet, other shortcomings

hinder our ability to fully understand the impact of MTM at this time. This review, however,

enables us to make two conclusions about the status of the current research regarding MTM in community

pharmacies. First, different measures must be used in future studies. We contend that studies evaluating

MTM need to use measures that more directly assess its impact and are sensitive to changes derived from

MTM. Such measures may even necessitate changes in the structure and/or procedures of MTM

programs. Second, the MTM model evaluated must be consistent with the practice model to ensure the

“dose” of MTM is consistent and unbiased estimates are obtained.

It is clear that outcome measures included in the studies were limited. The majority of studies included

health-related quality of life (8 of 10 studies) and one-half of the studies measured healthcare utilization.

Researchers included general health-related quality of life measures like the SF-36 because it was newly

available in the mid-1990s and it was easy to measure. Also, it was unclear at that time how sensitive (or

not) these general measures were. We recommend that future studies include a general health-related

quality of life measure as a covariate but not as an outcome measure. If MTM is disease-specific such as

diabetes or asthma, then a disease-specific quality of life measure could be included as an outcome

measure. Healthcare utilization measures including medications, physician visits, hospitalizations and

emergency visits were included in only 50% of the reviewed studies. We recommend the continued

inclusion of healthcare utilization as an outcome measure for evaluating MTM because improved

medication use or monitoring by pharmacists should be associated with less resource use in other sectors.

No studies included adverse effects, only two studies included symptom severity or other clinical

surrogate measures such as blood pressure and only three studies included medication adherence.

Admittedly, adverse drug effects are difficult to measure [43]. Often, symptomatology checklists are

completed, compared to medication lists and experts determine whether the symptoms logically could be

due to the medications. There is no single, validated mechanism to measure adverse events, and a recent

review calls for increased standardization in measuring this important outcome [8,43,44]. As part of

MTM, pharmacists or other providers should also document clinical surrogate measures. For example, if

the program focuses on cardiovascular risk, then smoking status, blood pressure, lipids and blood sugar

(if applicable) should be measured because medication use can directly affect these surrogate clinical

measures. When a program does not focus on a disease, then explicit prescribing criteria such as Beer’s

list or ACOVE criteria should be used to assess the quality of medication regimens [45,46]. Finally,

medication adherence may be affected by MTM, although there is no single, validated measure of

medication adherence. Using a self-report measure such as Morisky or Horne provides information about

individuals who admit to nonadhernece [47,48]. Then, supplementing self-report with refill records

allows the identification of additional individuals who may be nonadherent [49-51]. We recommend that

outcome measures such as adverse events, symptomatology, clinical surrogate measures and self-reported

medication adherence be required elements in periodic reporting of MTM because without these

measures, evaluation will be too limited and the critical causal links between pharmacist MTM services

and better health and economic outcomes will be missed.

We also believe a critical issue in the research conducted thus far in community pharmacies is that the

estimates may be biased because the MTM may not be provided to all subjects in similar quantities [52].

Thus, studies which do not consider protocol compliance are biased towards finding no effect [53]. Two

authors (KBF, EAC) have previously written that using instrumental variables or two-stage least squares

regression is an alternative approach to typical statistical analyses that can produce unbiased estimates

[54]. Given this recommendation, we strongly encourage the use of process measures such as the number

of MTM-related visits with pharmacists, number of medication recommendations made to physicians and

percent of recommendations accepted by physicians to determine the extent of MTM received by patients

in treatment and control groups. Again, periodically reporting these or similar measures would facilitate

comprehensive and rigorous evaluation.

Randomized, controlled studies of pharmacists providing MTM in clinics and in physician offices show

improvements in Level 1 and 2 outcomes. The MTM that community pharmacists provide clearly shows

promise from observational studies and the limited number of randomized controlled studies reviewed

here. As mentioned earlier, what works in the clinic/physician office can be translated into the community

with the appropriate supportive healthcare system structures. Increasing reporting requirements of process

and outcome measures may actually improve the structure of MTM programs. In addition, collaborative

practice agreements could provide additional structural support for MTM programs. A collaborative

practice agreement is a legally recognized exchange of activities and communications between physicians

and pharmacists. Such agreements are being expanded in Iowa by the medical and pharmacy professional

bodies, and this approach may facilitate standardized information sharing. Improving medication use in

the community setting requires a collaborative approach because numerous participants are involved in

the medication use process. Collaboration is defined as the “joint communicating and decision-making

process with the expressed goal of satisfying the patient’s wellness and illness needs while respecting the

unique qualities and abilities of each professional” [55,56]. As MTM programs expand, we anticipate that

collaboration among professionals will also expand and collaboration in the community will approach the

level that we have achieved in clinics and institutions.

Conclusion

Ten randomized controlled studies evaluating the impact of MTM in community pharmacies showed

some improvements in Level 1 and 2 patient outcomes. The study designs were strong, but the selection

of outcome measures and the statistical analyses in the studies preclude our ability to fully understand the

impact of MTM. Future program development may benefit by adding more structure to MTM in terms of

outcomes reporting and explicit collaboration with physicians. In terms of research and evaluation, we

must continue to use strong designs, but these designs must be accompanied with appropriate outcome

measures that are sensitive to changes resulting from MTM and statistical analyses that will produce

unbiased estimates. Clearly the challenges to conducting large, robust controlled studies to evaluate the

impact of MTM in the community are daunting, yet this is what will be needed to carefully analyze this

model of care as an increased number of older adults gain access to more and more complex medications.

We look forward to partnering with IDHS on future, more rigorous evaluations of MTM.

References

1. Sullivan SD, Kreling DH, Hazlet TK. Noncompliance with medication regimens and subsequent hospitalizations: a literature analysis and cost of hospitalization estimate. J Research Pharmaceutical Econ 1990;219-33.

2. Roughhead EE, Gilbert AL, Primrose JG, et al. Drug-related hospital admission: a review of the Australian studies published 1988-96. Med J Australia 1998;168:405-8.
3. Aparasu RR Mort JR. Inappropriate prescribing for the elderly: Beers criteria-based review. Ann Pharmacother 2000;34:338-46.
4. Bero LA Lipton HA Bird JA. Characterization of geriatric drug-related hospital readmissions. Mel Care 1992;29:989-1003.
5. Hohl CM Dankoff J Colacone A Afilalo M. Polypharmacy adverse drug-related events and potential adverse drug interactions in elderly patients presenting to an emergency department. Ann Emerg Med 2001;38:666-71.
6. Stuck AE Beers MJ Steiner A Aranow HU Rubenstein LZ Beck JC. Inappropriate medication use in the community-residing older persons. Arch Intern Med 1994;154:2195-200.
7. Zhan C, Sangl J, Bierman AS, Miller MR, Friedman B, Wickizer SW, et al. Potentially inappropriate medication use in the community-dwelling elderly. JAMA 2001;286:2823-2829.
8. Chrischilles EA, Segar ET, Wallace RB. Self-reported adverse drug reactions and related resource use: a study of community-dwelling persons 65 years of age and older. Ann Intern Med 1992;117:634-40.
9. Gandhi TK, Weingart SN, Borus J, Seger AC, Peterson J, Burdick E, Seger DL, Shu K, Federico F, Leape LL, Bates DW. Adverse drug events in ambulatory care. N Engl J Med 2003;348:1556-64
10. Bond WS, Hussar DA. Detection methods and strategies for improving medication compliance. Am J Hosp Pharm 1991;48:1978-88.
11. Gattis WA, Hasselblad V, Whellan DJ, O’Connor CM. Reduction in heart failure events by the addition of a clinical pharmacist to the heart failure team. Arch Intern Med 1999;159:1939-45.
12. Gourley GA, Portner TS, Bass GE, et al. Part 3. Humanistic outcomes in the hypertension and COPD arms of a multicentre outcomes study. J Am Pharm Assoc 1998;38:586-97.
13. Solomon DK, Portner TS, Bass GE, et al. Part 2. Clinical and economic outcomes in the hypertension and COPD arms of a multicentre outcomes study. J Am Pharm Assoc 1998;38:574-85.
14. Carter BL, Malone DC, Billups SJ, et al. Interpreting the findings of the IMPROVE study. Am J Health-Syst Phar 2001;58:1330-7.
15. Ellis SL, Billups SJ, Malone DC, et al. Types of interventions made by clinical pharmacists in the IMPROVE study. Pharmacotherapy 2000;20:429-35.
16. Jaber LA, Halapy H, Fernet M. Evaluation of a pharmaceutical care model on diabetes management. Ann Pharmacother 1996;30:238-43.
17. Hanlon JT, Weinberger M, Samsa GP, et al. A randomized, controlled trial of a clinical pharmacist intervention to improve inappropriate prescribing in elderly outpatients with with polypharmacy. Am J Medicine 1996;100:428-37.
18. Jameson JP, VanNoord GR. Pharmacotherapy consultation of polypharmacy patients in ambulatory care. Ann Pharmacother 2001;35:835-40.
19. Roughead L, Semple S, Vitry A. The value of pharmacist professional services in the community setting: A systematic review of the literature 1990-2002. Quality Use of Medicines and Pharmacy Research Centre. University of South Australia.
20. Chrischilles E, Carter B, Lund B, Rubenstein L, Chen-Hardee S, Voelker M, et al. Evaluation of the Iowa Medicaid Pharmaceutical Case Management Program. J Am Pharm Assoc 2004;44(3):337-49.
21. Rupp MT. Value of community pharmacists’ interventions to correct prescribing errors. Ann Pharmacother 1992;26:1580-4.
22. Rupp MT, DeYoung M, Schondelmeyer SW. Prescribing problems and pharmacist interventions in community Practice. Med Care 1992;30:926-40.
23. Loh EA, Waruszynski B, Poston J. Costs savings associated with community pharmacist interventions in Canada. Canadian Pharm J 1996;2:43-55.
24. Dobie RL, Rascati KL. Documenting the value of pharmacist interventions. Am Pharm 1994;34:50-4

25. Christensen DB, Hansen RW. Characteristics of pharmacies and pharmacists associated with the provision of cognitive services in the community setting. J Am Pharm Assoc 1999;39:640-9.
26. Carter BL, Barnette DJ, Chrischilles E, et al. Evaluation of hypertensive patients after care provided by community pharmacists in a rural setting. Pharmacotherapy 1997;17:1274-85.
27. Erickson SR, Slaughter R, Halapy H. Pharmacist’s ability to influence outcomes of hypertension therapy. Pharmacotherapy 1997;17:140-7.
28. Bluml BM, McKenney JM, Cziraky MJ and Elswick RK, Jr, Interim report from Project ImPACT:Hyperlipidemia J Amer Pharm Assoc 1998. 38:529-34.
29. Yanchick JK. Implementation of a drug therapy monitoring clinic in a primary-care setting. Am J Health-Syst Phar 2000;57(Suppl 4):S30-4.
30. The Lewin Group. Medication Therapy Management Services: A critical Review. J Am Pharm Assoc. 2005;45:580-7. Entire report available at http://www.aphanet.org/AM/Template.cfm?Section=Home&CONTENTID=4576&TEMPLATE=/C M/ContentDisplay.cfm   Accessed January 31, 2006.
31. Making Health Care Safer: A Critical Analysis of Patient Safety Practices. Evidence Report/Technology Assessment. AHRQ 2001. Available at http://www.ahrq.gov/clinic/ptsafety/pdf/front.pdf , Accessed January 26, 2006.
32. Park J, Kelly P, Carter BL, Burgess PP. Comprehensive pharmaceutical care in the chain setting. J Am Pharm Assoc 1996;NS36:443-51.
33. Bernsten C, Bjorkman I, Caramona M, et al. Improving the well-being of elderly patients via community pharmacy-based provision of pharmaceutical care. A multicentre study in seven European countries. Drugs & Aging 2001;18:63-77.
34. Cordina M, McElnay JC, Hughes CM. Assessment of a community pharmacy-based program for patients with asthma. Pharmacotherapy. 2001;21:1196-1203.
35. Volume C, Farris KB, Kassam R, et al. A pharmaceutical care research and education project: patient outcomes. J Am Pharm Assoc 2001;41:411-20.
36. Herborg H, Soendergaard B, froekjaer B, et al. Improving drug therapy for patients with asthma – Part I: Patient Outcomes. J Am Pharm Assoc 2001;41:539-50.
37. Stergachis A, Gardner JS, Anderson MT, Sullivan SD. Improving pediatric asthma outcomes in the community setting: does pharmaceutical care make a difference? J Am Pharm Assoc 2002;42:743-752.
38. Nissen L, Tett S. Pharmacists assisting general practitioners and the health care team in the integration of care for complex needs patients in rural and remote areas. Final Report. Brisbane, Australia: University of Queensland;2002.
39. Weinberger M, Murray MD, Marrero DG. Effectiveness of pharmacist care for patients with reactive airways disease. A randomized controlled trial. JAMA 2002;288(13):1594-1602.
40. McDonough RP, Doucette WR, Kumbera P, Klepser DG. An evaluation of managing and educating patients on the risk of glucocorticoid-induced osteoporosis. Value in Health 2005;8(1):24-31.
41. Rickles NM, Svarstad BL, Statz-Paynter JL, et al. Pharmacist telemonitoring of antidepressant use: Effects on pharmacist-patient collaboration. J Am Pharm Assoc 2005;45:344-353.
42. Farris KB, Fernandez-Llimos F, Benrimoj SI. Pharmaceutical care in community pharmacies: practice and research from around the world. Annals Pharmacother 2005;39:1539-41.
43. Rief W, Avorn J, Barsky AJ. Medication-attributed adverse effects in placebo groups. Arch Intern Med 2006;166:155-160.
44. Weingart SH, Gandhi TK, Seger AC, et al., Patient-reported medication symptoms in primary care. Arch Intern Med 2005;165:234-40.
45. Fick DM, Cooper JW, Wade WE, et al., Updating the Beers criteria for potentially inappropriate medication use in older adults. Arch Intern Med 2003;163;2716-24.
46. Knight EL, Avorn J. Quality indicators for appropriate medication use in vulnerable elderly. Ann Intern Med 2001;135:703-10.
47. Morisky DE, Green LW, Levine DM. Concurrent and predictive validity of a self-reported measure of medication adherence. Med Care 1986;24:67-74.
48. Horne R, Weinman J. Patients’ beliefs about prescribed medicines and their role in adherence to treatment in chronic physical illness. J Psychomatic Research 1999;47:555-67.
49. Steiner JF, Koepsell TD, Fihn SD, Inui TS. A general method of compliance assessment using centralized pharmacy records. Med Care 1988;26;814-23.
50. Osterberg L, Blaschke T. Adherence to medication. N Eng J Med 2005;353:487-97.
51. Vik SA, Maxwell CJ, Hogan DB. Measurement, correlates and health outcomes of medication adherence among seniors. Ann Pharmacother 2004;38:303-12.
52. Currie JD, Chrischilles EA, Kuehl AK et al. Effect of a training program on community pharmacists’ detection of and intervention in drug-related problems. J Am Pharm Assoc 1997;37:182-91.
53. Greenland S. An introduction to instrumental variables for epidemiologists. Int J Epidemiol 2000;29:722-9.
54. Farris KB, Chrischilles EA, Brooks JM, Sorofman BA, Doucette WR. Pharmacist care programme increased patient satisfaction, but had little clinical benefit for people with asthma and chronic obstructive pulmonary disease. Evidenced-based Healthcare 2003;7:33-35.
55. Coluccio M, Maguire P. Collaborative practice: a tool for change. Oncology Nurs Forum 1983;14:59-63
56. Drinka Theresa J.K. Interdisciplinary geriatric teams: approaches to conflict as indicators of potential to model teamwork. Educ Gerontol 1994;20:87-103.

[image: image1.emf]
Appendix A.

Medication Therapy Management Services

Definition and Program Criteria

Medication Therapy Management is a distinct service or group of services that optimize therapeutic

outcomes for individual patients. Medication Therapy Management Services are independent of, but can

occur in conjunction with, the provision of a medication product.

Medication Therapy Management encompasses a broad range of professional activities and

responsibilities within the licensed pharmacist’s, or other qualified health care provider's, scope of

practice. These services include but are not limited to the following, according to the individual needs of

the patient:

a. Performing or obtaining necessary assessments of the patient’s health status;

b. Formulating a medication treatment plan;

c. Selecting, initiating, modifying, or administering medication therapy;

d. Monitoring and evaluating the patient’s response to therapy, including safety and effectiveness;

e. Performing a comprehensive medication review to identify, resolve, and prevent medication-related


problems, including adverse drug events;

f. Documenting the care delivered and communicating essential information to the patient’s other


primary care providers;

g. Providing verbal education and training designed to enhance patient understanding and


appropriate use of his/her medications;

h. Providing information, support services and resources designed to enhance patient adherence


with his/her therapeutic regimens;

i. Coordinating and integrating medication therapy management services within the broader


health care-management services being provided to the patient.

A program that provides coverage for Medication Therapy Management Services shall include:

a. Patient-specific and individualized services or sets of services provided directly by a


pharmacist to the patient*. These services are distinct from formulary development and use,


generalized patient education and information activities, and other population-focused quality


assurance measures for medication use.

b. Face-to-face interaction between the patient* and the pharmacist as the preferred method of


delivery. When patient-specific barriers to face-to-face communication exist, patients shall


have equal access to appropriate alternative delivery methods. Medication Therapy


Management programs shall include structures supporting the establishment and maintenance


of the patient*-pharmacist relationship.

c. Opportunities for pharmacists and other qualified health care providers to identify patients who


should receive medication therapy management services.

d. Payment for Medication Therapy Management Services consistent with contemporary provider


payment rates that are based on the time, clinical intensity, and resources required to provide


services (e.g., Medicare Part A and/or Part B for CPT & RBRVS).

e. Processes to improve continuity of care, outcomes, and outcome measures.

* In some situations, Medication Therapy Management Services may be provided to the caregiver or

other persons involved in the care of the patient.

Approved July 27, 2004 by the Academy of Managed Care Pharmacy, the American Association of Colleges of

Pharmacy, the American College of Apothecaries, the American College of Clinical Pharmacy, the American

Society of Consultant Pharmacists, the American Pharmacists Association, the American Society of Health-System

Pharmacists, the National Association of Boards of Pharmacy**, the National Association of Chain Drug Stores, the

National Community Pharmacists Association and the National Council of State Pharmacy Association Executives.

** Organization policy does not allow NABP to take a position on payment issues.
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