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EXECUTIVE SUMMARY 

• Noncompliance with prescription medication costs the U.S. economy $150 billion per year. 

a Medication noncompliance is defined as the failure to take prescription medications as 
prescribed by the physician. 

a $100 billion per year is lost to the U.S. economy through direct and indirect medical 
expenses and lost productivity, attributable to noncompliance. 

a 10% of all hospital admissions, or over $25 billion per year in expense is caused by 
noncompliance-induced hospital admissions. 

a Of patients admitted to nursing homes, 23% had no high risk factor other than the 
inability to manage medications at home. 

• Patient medication compliance is improved by the Procompliance Triad: patient education, 
medication counseling, and compliance technology. 

a Technology that prompts patients to take anti-hypertensive medication increases 
compliance from 78% to 95%, and decreases systolic blood pressure by 7.6 millimeters 
mercury and diastolic pressure by 6.8 millimeters mercury. 

a Technology that monitors patient compliance is supported by prominent physician 
organizations. 

a Physician-based electronic monitoring has improved diagnostic accuracy in cardio­
vascular disease, epilepsy, asthma, depression, and hypertension. 

a Compliance technology is inexpensive to use. 

• All constituents benefit from improved patient medication compliance. 

a Medicare and Medicaid budgetary savings result from reduced hospital admissions, 
laboratory testing, physician visits, and nursing home admissions. 

a Managed Care Companies reduce unnecessary utilization, thereby increasing profits. 

a Pharmaceutical manufacturers sell more drugs through increased "script yield," which 
offsets declining profit margins per drug. 

a Physicians diagnose and treat patients more efficiently through compliance technology, 
thereby stabilizing income in a managed care system. 

a Retail pharmacists sell more medication, and increase professional identity through 
compliance counseling and education. 

a Patients improve their health and well-being, and become more independent while 
reducing personal medical expenses. 

Bruce A. Kehr, M.D 
President 

tele: (301) 984-1566/fax: (301) 816-0907 



Compliance Assessment: A Diagnostic Test That Drives Down Healthcare Costs 

I. Noncompliance is a human tragedy. 

A. 125,000 people per year die cardiovascular deaths that are preventable by proper 
medication use. 

B. 93% of diabetics risk loss of control of blood sugar and increased cardiovascular 
disease through noncompliance with treatment regimens. 

C. 18% of organ transplant patients risk rejection through medication misuse. 

D. 40% of hypertensive patients risk hospitalization and cardiovascular complications through 
failure to self-medicate properly. 

E. 40% to 60% of adolescent cancer patients fail to take their medication as directed. 

F. 50% of renal dialysis patients fail to adhere to their complex treatment regimen. 

II. Proper medication compliance improves clinical outcomes. 

A In patients with congestive heart failure, there was a 40% reduction in mortality in 
patients who took their medications properly 

B. Compliance with cholesterol lowering drugs directly correlates with reduced cholesterol 
in the blood--patients taking only 40% of the drug doses had a 25% increased risk of heart 
disease, patients who took less than 40% of the drug doses had a 50% increased 
risk of heart disease. 

C. In organ transplant patients on immunosuppressants, 91 % of noncompliant patients experi­
ence organ rejection or death, compared with 18% of the patients who had proper 
medication compliance. 

Ill. Physician-led compliance interventions reduce disease severity. 

A In 191 studies of post-surgical care, psychoeducational intervention provided beneficial 
effects on length of hospital stay. 

B. Single-session physician tutorials, focused on patient teaching techniques. resulted in 
increased patient compliance with drugs and decreased blood pressure for the patients 
of these physicians. 

C. Two years after adding a counselling approach to physician care in a low income, minority 
community, hypertensive control in patients improved by 40%. 

D. Hypertensives receiving compliance monitoring and counseling increased their medication 
adherence from 69% to 84% and reduced their blood pressure by 1 O millimeters systolic 
and 7 millimeters diastolic. 



TABLE 5. 
COST SAVINGS OF COMPLIANCE PROGRAMS 

Program Patients Savings Beneftt/Cost Reference 

Pharmacy-based 25 $43.000 in 33 months 1211 

compliance clinic 

Medication-monitoring 14 $265-565/pa.Itant/month 7/1-411 2 
service for geriatric 
patients 

Compliance education $100/patient/year 2..511 3 
for hypertension 

Asthma self-management 683 1 , 1 /1 4 

Education of 18 $10,000 5 

schizophrenics at a 
day treatment center 

Asthma self-management 58 5.9/1 6 
in Inner cny-

Educatk>n fer congestive 50 452 hospital patient-days 7 

heart failure 

Telephone hotflne 6,000 $1.7·3.5 million in 8 
service for diabetics• emergency and hospital 

admissions. and office 
visits for medications 

Computer ·assisted 450 1.2611-1.67/1 9 

telephone refill 
reminders in a 
community pharmacy 

Hospital-based ctlnicaJ 355 $208,000 10 

pharmacy program 

•Medication management was part of an overall education etton. involving life-style. diet and 
general heaJth measures. 

1) Gable & Schneider, 1982; 2) Joyner et al., 1983; 3) Eastaugh & Hatcher. 1982: 
4) Sperting, 1964: 5) Brttt & Stowell, 1983: 6) Roccalla. 1976; 7) Rosent>erg, 1971; 
8) Miner & Goldstein, 1972; 9) Bryan et aJ., 1983; 1 O) Bond & Monson. 1984. 
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MEDICATION MANAGEMENT TECHNOLOGIES, INC. 



PATENTED PRODUCT FEATURES 

Single chamber and multi-chamber medication dispensers. 

The technology covers pocket-sized and portable dispensers, as well as 
bedside and institutional versions for assisted living and nursing home 
settings. 

Medications segregated by chamber. 

Tells patient when to take a particular medication, which particular 
medication to take, and how much medication to take. 

A wide variety of messages, prompts and cues can be used audibly 
(including synthesized speech) or visually on a display screen. 

Alarm signals recur periodically to alert the patient, should they miss the 
first alarm signal. 

Alarms and messages are automatically turned off after the patient has 
accessed the appropriate compartment. Accessing the wrong 
compartment will not turn off alarms. 

Messages regarding particular medications (e.g., quantity to be taken) are 
displayed adjacent to the particular medication compartment to be 
referenced, thereby allowing for easy visual understanding of what the 
patient needs to do with a particular medication. 

If medication is not taken within a given time after the alarm sounds, a 
"missed medication signal" alerts the patient, and the patient is instructed 
as to which medication was missed, and how many were missed. 

Audible alarm may be suspended for a pre-set time period to allow for 
discretion in medication taking, while visual alarms silently indicate to the 
patient when to take medication, which medication needs to be taken, 
and how many need to be taken. 

Displays a record of patient behavior, including which specific medications 
were taken and missed, and when they were taken or missed. 



MMTI PATENTED PRODUCT FEATURES 
Page 2 

Prospective and retrospective review of medication schedules are 
presented "on-screen". 

A "reload signal" can be given periodically to remind the patient or 
caregiver to place new medication in the dispenser. 

Audible and visual alarms, signals, and messages can be set once, and 
recur indefinitely until reprogrammed. 

When programming, the device displays standard doctor's orders on 
screen, which are then translated by the software into medication taking 
routines. (e.g., "take two pills, three times a day", "one every other day", 
etc.). 

Prescription taking routines may be set according to standard prescription 
dictates (e.g., "take two pills 4 times a day") or may be custom entered 
for specific times. 

If time of day is changed (e.g., Daylight Savings Time or entering a new 
time zone), software automatically adjusts the medication taking routines. 

If first dose time (i.e., the time of day at which the medication taking 
routines first begin) is changed to accommodate a later morning 
awakening, the software automatically adjusts the prescription taking 
routines for the remainder of the day. 

If the patient opens a compartment at a time when they are not scheduled 
to receive medication, a separate alarm goes off and the patient is queried 
as to whether they want to take an unscheduled medication. If they 
answer "yes", the event is recorded in memory, if the answer is "no", it 
is not. 

Volume of audible alarm may be preset. 
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AUTOMATED MEDICATION 
DISPENSER 

THE PROBLEM ... 
... Medication Non-Compliance 

Have you or a loved one ever wondered if 
medication was taken correctly - or even at all? 

Non-compliance with prescription medications 
has been called "America's other drug problem" 
and accounts for 25% of hospital admissions for 
those 65 and older. 

Non-compliance increases the duration of 
chronic and temporary illnesses and conditions 
and costs patients and society dearly in terms of 
health, time and dollars. 

THE SOLUTION ... 
... CompuMed · 

You and those you care about can rest assured 
that medication is taken properly with CompuMed. 

Complex drug regimens are organized and 
simplified using CompuMed. In just minuteill 
CompuMed can be programmed to automatica/fJ 
dispense pill-form medication and vitamins at 
the correct time and dosage. 

Not only that, CompuMed will remind you of 
allyourmedications(creams, ointments, drops, 
etc.) atthe proper time. CompuMed even displays 
directions on how the medication is to be 
administered! 

uHLE 80uuOM l~U\!HE""" 
• Improves compliance 
• Cost effective 
• Reduces stress and worry 
• Simplifies complex regimens 
• Increases patient & caregiver independence 

TO ORDER COMPUMED ... 
Phone 1-800-722-4417 
Outside the USA, phone 1-307-868-2555 
or FAX 1-307-868-2550 
All Major Credit Cards Accepted 

U.S. Pa1en1 No. 4. 763.81 
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Action Plan for Pilot Programs 
in Medication Compliance 

• Implement pilot programs in educating and counseling patients on medication 
compliance. 

• Programs will be funded by pharmaceutical manufacturers, and conducted by 
The Task Force on Compliance. 

• Perform outcome studies on patients in these pilot programs. 

•Those patients who complete the program get a Certificate of Completion. 

• The Certificate entitles the patient to an income tax credit or a credit toward their 
Medicare deductible, to encourage participation. 

• Additional income tax credit or a credit toward Medicare deductible is given for 
proof of purchase of compliance technology. 

• Provide SBA loan assistance for emerging compliance technology companies. 



C.V. SUMMARY 

BRUCE A. KEHR, M.D. 

Bruce A. Kehr, M.D. graduated from The University of Pennsylvania and 
Georgetown University School of Medicine, and is Board Certified in Psychiatry. He is 
president of Contemporary Psychiatric Services, a group practice of 8 professionals 
located in Rockville, MD. Dr. Kehr has assembled a neurobehavioral team to evaluate 
and treat treatment resistant patients with neuropsychiatric conditions and patients with 
traumatic brain injury and behavioral problems. The team is also active in forensic 
neuropsychiatric evaluations. Dr. Kehr is President of American Neuroscience Centers, 
operating a laboratory for the assessment of brain function, soon to be acquired in a 
public offering by NeuroData. He is also an inventor. As the principal inventor for 
Medication Management Technologies, he holds three issued U.S. patents, 1 U.S. patent 
pending and issued patents in Europe, Canada, and Japan for computerized medication 
technology. His interest in medication compliance has led to the publication of articles 
in both professional and lay publications and to his collaboration on the production and 
national distribution of a video tape titled "The Other Drug Problem: Medication Misuse 
Among Older Americans." He has delivered over 100 public speaking engagements to 
professional and lay audiences, including both radio and television appearances. 



KEHR PATENT SUMMARY 

Date Ref. No. and Title Status Territory Owner 

United States 
8/30/84 4, 768, 176 Issued U.S. 8. Kehr, M.D. 

Apparatus for Alerting 8/30/88 
a Patient to Take 
Medication 

8/30/84 4, 768, 177 Issued U.S. 8. Kehr, M.D. 
Method and Apparatus 8/30/88 
for Alerting a Patient 
to Take Medication 

1 /17 /90 5,200,891 Issued U.S. 8. Kehr, M.D. 
Electronic Medication 4/6/93 
Dispensing Method 

7/23/90 07,556,626 Pending U.S. 8. Kehr, M.D. 
Electronic Medication 
Monitoring and 
Dispensing Method 

Foreign Patents 
6/19/85 1,293,382 Issued Canada 8. Kehr, M.D. 

12/24/91 

7/05/85 017263881 Issued U.K. 8. Kehr, M.D. 
017263881 4/22/92 Germany 8. Kehr, M.D. 
017263881 Italy 8. Kehr, M.D. 
017263881 France 8. Kehr, M.D. 

3/30/86 60-145921 Issued Japan 8. Kehr, M.D. 
1993 

MMTI Trademark Summary 

Trademark 
Trademark 
Trademark 

MEDI-MONITOR Electronic Dispenser 
MEDI-MONITOR Medication Dispenser 
T. COMPiiance Operating System 

Worldwide 
Worldwide 
Worldwide 
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EXECUTIVE SUMMARY 

• Noncompliance with prescription medication costs the U.S. economy $150 billion per year. 

a Medication noncompliance is defined as the failure to take prescription medications as 
prescribed by the physician. 

a $100 billion per year is lost to the U.S. economy through direct and indirect medical 
expenses and lost productivity, attributable to noncompliance. 

a 10% of all hospital admissions, or over $25 billion per year in expense is caused by 
noncompliance-induced hospital admissions. 

a Of patients admitted to nursing homes, 23% had no high risk factor other than the 
inability to manage medications at home. 

• Patient medication compliance is improved by the Procompliance Triad: patient education, 
medication counseling, and compliance technology. 

a Technology that prompts patients to take anti-hypertensive medication increases 
compliance from 78% to 95%, and decreases systolic blood pressure by 7.6 millimeters 
mercury and diastolic pressure by 6.8 millimeters mercury. 

a Technology that monitors patient compliance is supported by prominent physician 
organizations. 

a Physician-based electronic monitoring has improved diagnostic accuracy in cardio­
vascular disease, epilepsy, asthma, depression, and hypertension. 

a Compliance technology is inexpensive to use. 

• All constituents benefit from improved patient medication compliance. 

a Medicare and Medicaid budgetary savings result from reduced hospital admissions, 
laboratory testing, physician visits, and nursing home admissions. 

a Managed Care Companies reduce unnecessary utilization, thereby increasing profits. 

a Pharmaceutical manufacturers sell more drugs through increased "script yield," which 
offsets declining profit margins per drug. 

a Physicians diagnose and treat patients more efficiently through compliance technology, 
thereby stabilizing income in a managed care system. 

a Retail pharmacists sell more medication, and increase professional identity through 
compliance counseling and education. 

a Patients improve their health and well-being, and become more independent while 
reducing personal medical expenses. 

Bruce A. Kehr, M.D 
President 

tele: (301) 984-1566/fax: (301) 816-0907 



Compliance Assessment: A Diagnostic Test That Drives Down Healthcare Costs 

I. Noncompliance is a human tragedy. 

A 125,000 people per year die cardiovascular deaths that are preventable by proper 
medication use. 

B. 93% of diabetics risk loss of control of blood sugar and increased cardiovascular 
disease through noncompliance with treatment regimens. 

C. 18% of organ transplant patients risk rejection through medication misuse. 

D. 40% of hypertensive patients risk hospitalization and cardiovascular complications through 
failure to self-medicate properly. 

E. 40% to 60% of adolescent cancer patients fail to take their medication as directed. 

F. 50% of renal dialysis patients fail to adhere to their complex treatment regimen. 

II. Proper medication compliance improves clinical outcomes. 

A In patients with congestive heart failure, there was a 40% reduction in mortality in 
patients who took their medications properly 

B. Compliance with cholesterol lowering drugs directly correlates with reduced cholesterol 
in the blood--patients taking only 40% of the drug doses had a 25% increased risk of heart 
disease, patients who took less than 40% of the drug doses had a 50% increased 
risk of heart disease. 

C. In organ transplant patients on immunosuppressants, 91% of noncompliant patients experi­
ence organ rejection or death, compared with 18% of the patients who had proper 
medication compliance. 

Ill. Physician-led compliance interventions reduce disease severity. 

A In 191 studies of post-surgical care, psychoeducational intervention provided beneficial 
effects on length of hospital stay. 

B. Single-session physician tutorials, focused on patient teaching techniques, resulted in 
increased patient compliance with drugs and decreased blood pressure for the patients 
of these physicians. 

C. Two years after adding a counselling approach to physician care in a low income, minority 
community, hypertensive control in patients improved by 40%. 

D. Hypertensives receiving compliance monitoring and counseling increased their medication 
adherence from 69% to 84% and reduced their blood pressure by 1 O millimeters systolic 
and 7 millimeters diastolic. 



TABLE 5. 
COST SAVINGS OF COMPLIANCE PROGRAMS 

Program Patient a Savklgs BenetltJCost Reference 

Pharmacy-baSed 25 $43,000 in 33 months 12/1 
compliance clinic 

Medication-monitoring 14 $265-565/patienl/month 7/1-4/1 2 
service for geriatric 
patients 

Compliance education $100/patienl/year 2..511 3 
for hypertension 

Asthma self-management 683 111 /1 4 

Education of 18 $10,000 5 
schizophrenics at a 
day treatment center 

Asthma self-management 58 5.9/1 6 
in Inner city'.":: . 

Education tor congestive 50 452 hospital patient-days 7 
heatt failure . 

Telephone hOtflne 6,000 $L7-3.5 million in a 
service for diabetics• emergency and hospital 

admissions, and office 
visits for medications 

Computer -assisted 450 1 .2611-1.67 /1 9 
telephone refill 
reminders in a 
community pharmar:y 

HospitaJ-baSed ctlnical 355 $208.000 10 
pharmacy program 

• Medication.management was part of an overall education ettort. involving life-style, dial and 
general health· measures. 

1) Gable & Schneider, 1982; 2) Joyner et al., 1983; 3) Eastaugh & Hatcher. 1982: 
4) Soerting, 1984; 5) Brttt & Stowell, 1983; 6) Roccalla. 1976: 7) Rosenberg. 1971; 
6) Miner & Goldstein, 19~ 9) Bryan et al .• 1983: 10) Bond & Monson. 1 984. 
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MEDICAilON MANAGEMENT TECHNOLOGIES, INC. 



PATENTED PRODUCT FEATURES 

Single chamber and multi-chamber medication dispensers. 

The technology covers pocket-sized and portable dispensers, as well as 
bedside and institutional versions for assisted living and nursing home 
settings. 

Medications segregated by chamber. 

Tells patient when to take a particular medication, which particular 
medication to take, and how much medication to take. 

A wide variety of messages, prompts and cues can be used audibly 
(including synthesized speech) or visually on a display screen. 

Alarm signals recur periodically to alert the patient, should they miss the 
first alarm signal. 

Alarms and messages are automatically turned off after the patient has 
accessed the appropriate compartment. Accessing the wrong 
compartment will not turn off alarms. 

Messages regarding particular medications (e.g., quantity to be taken) are 
displayed adjacent to the particular medication compartment to be 
referenced, thereby allowing for easy visual understanding of what the 
patient needs to do with a particular medication. 

If medication is not taken within a given time after the alarm sounds, a 
"missed medication signal" alerts the patient, and the patient is instructed 
as to which medication was missed, and how many were missed. 

Audible alarm may be suspended for a pre-set time period to allow for 
discretion in medication taking, while visual alarms silently indicate to the 
patient when to take medication, which medication needs to be taken, 
and how many need to be taken. 

Displays a record of patient behavior, including which specific medications 
were taken and missed, and when they were taken or missed. 



MMTI PATENTED PRODUCT FEATURES 
Page 2 

Prospective and retrospective review of medication schedules are 
presented "on-screen". 

A "reload signal" can be given periodically to remind the patient or 
caregiver to place new medication in the dispenser. 

Audible and visual alarms, signals, and messages can be set once, and 
recur indefinitely until reprogrammed. 

When programming, the device displays standard doctor's orders on 
screen, which are then translated by the software into medication taking 
routines. (e.g., "take two pills, three times a day", "one every other day", 
etc.). 

Prescription taking routines may be set according to standard prescription 
dictates (e.g., "take two pills 4 times a day") or may be custom entered 
for specific times. 

If time of day is changed (e.g., Daylight Savings Time or entering a new 
time zone), software automatically adjusts the medication taking routines. 

If first dose time (i.e., the time of day at which the medication taking 
routines first begin) is changed to accommodate a later morning 
awakening, the software automatically adjusts the prescription taking 
routines for the remainder of the day. 

If the patient opens a compartment at a time when they are not scheduled 
to receive medication, a separate alarm goes off and the patient is queried 
as to whether they want to take an unscheduled medication. If they 
answer "yes", the event is recorded in memory, if the answer is "no", it 
is not. 

Volume of audible alarm may be preset. 
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C;S>m12u I I led ~'ls~~~~T/,f MEDICATIO~ 
THE PROBLEM ... 
... Medication Non-Complianc 

Have you or a loved one ever wondered 
medication was taken correctly - or even at all 

Non-compliance with prescription medicatior 
has been called "America's other drug probler 
and accounts for 25% of hospital admissions f 
those 65 and older. 

Non-compliance increases the duration 
chronic and temporary illnesses and conditior 
and costs patients and society dearly in terms 
health, time and dollars. 

THE SOLUTION ... 
... CompuMed" 

You and those you care about can rest assun 
that medication is taken properly with CompuMe 

Complex drug regimens are organized ar 
simplified using CompuMed. In just minute 
CompuMed can be programmed to automaticaJ 
dispense pill-form medication and vitamins 
the correct time and dosage. 

Not only that, CompuMed will remind you 
all your medications (creams, ointments, drop 
etc.) atthe proper time. CompuMed even displa~ 
directions on how the medication is to t 
administered! 

l~[E lBOllOM l~~[Eccc 
• Improves compliance 
• Cost effective 
• Reduces stress and worry 
• Simplifies complex regimens 
• Increases patient & caregiver independence 

TO ORDER COMPUMED ... 
Phone 1-800-722-4417 
Outside the USA, phone 1-307-868-2555 
or FAX 1-307-868-2550 
All Major Credit Cards Accepted 

U.S. Patent No. 4.763.f 
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Action Plan for Pilot Programs 
in Medication Compliance 

• Implement pilot programs in educating and counseling patients on medication 
compliance. 

• Programs will be funded by pharmaceutical manufacturers, and conducted by 
The Task Force on Compliance. 

• Perform outcome studies on patients in these pilot programs. 

•Those patients who complete the program get a Certificate of Completion. 

•The Certificate entitles the patient to an income tax credit or a credit toward their 
Medicare deductible, to encourage participation. 

• Additional income tax credit or a credit toward Medicare deductible is given for 
proof of purchase of compliance technology. 

• Provide SBA loan assistance for emerging compliance technology companies. 



C.V. SUMMARY 

BRUCE A. KEHR, M.D. 

Bruce A. Kehr, M.D. graduated from The University of Pennsylvania and 
Georgetown University School of Medicine, and is Board Certified in Psychiatry. He is 
president of Contemporary Psychiatric Services, a group practice of 8 professionals 
located in Rockville, MD. Dr. Kehr has assembled a neurobehavioral team to evaluate 
and treat treatment resistant patients with neuropsychiatric conditions and patients with 
traumatic brain injury and behavioral problems. The team is also active in forensic 
neuropsychiatric evaluations. Dr. Kehr is President of American Neuroscience Centers, 
operating a laboratory for the assessment of brain function, soon to be acquired in a 
public offering by NeuroData. He is also an inventor. As the principal inventor for 
Medication Management Technologies, he holds three issued U.S. patents, 1 U.S. patent 
pending and issued patents in Europe, Canada, and Japan for computerized medication 
technology. His interest in medication compliance has led to the publication of articles 
in both professional and lay publications and to his collaboration on the production and 
national distribution of a video tape titled "The Other Drug Problem: Medication Misuse 
Among Older Americans." He has delivered over 100 public speaking engagements to 
professional and lay audiences, including both radio and television appearances. 



KEHR PATENT SUMMARY 

Date Ref. No. and Title Status Territory Owner 

United States 
8/30/84 4, 768, 176 Issued U.S. 8. Kehr, M.D. 

Apparatus for Alerting 8/30/88 
a Patient to Take 
Medication 

8/30/84 4, 768, 177 Issued U.S. 8. Kehr, M.D. 
Method and Apparatus 8/30/88 
for Alerting a Patient 
to Take Medication 

1 /17/90 5,200,891 Issued U.S. 8. Kehr, M.D. 
Electronic Medication 4/6/93 
Dispensing Method 

7/23/90 07,556,626 Pending U.S. 8. Kehr, M.D. 
Electronic Medication 
Monitoring and 
Dispensing Method 

Foreign Patents 
6/19/85 1,293,382 Issued Canada 8. Kehr, M.D. 

12/24/91 

7/05/85 017263881 Issued U.K. 8. Kehr, M.D. 
017263881 4/22/92 Germany 8. Kehr, M.D. 
017263881 Italy 8. Kehr, M.D. 
017263881 France 8. Kehr, M.D. 

3/30/86 60-145921 Issued Japan 8. Kehr, M.D. 
1993 

MMTI Trademark Summary 

Trademark 
Trademark 
Trademark 

MEDI-MONITOR Electronic Dispenser Worldwide 
MEDI-MONITOR Medication Dispenser Worldwide 
T. COMPiiance Operating System Worldwide 



THE WHITE HOUSE 

February 25, 1994 

The Honorable Constance A. Morella 
U.S. House of Representatives 
Washington, D.C. 20515 

Dear Connie: 

Thank you for your letter about Dr. 
Bruce Kehr and his work on medication 
noncompliance. I have asked Jennifer 
Klein on my staff to contact Dr. Kehr for 
more information about his research. 

With best wishes, I am 

Sincerely yours, 

cc: Or. Bruce Kehr 



CONSTANCE A. MORELLA 
BTH DISTRICT, MARYLAND 

COMMITTEES:, 

POST OFFICE AND CIVIL SERVICE 

SCIENCE, SPACE. AND TECHNOLOGY ~ongrtss of tbt Wntttb ~tatts 
~oust of l\tprtstntatibts 

Ms. Hillary Rodham Clinton 
The White House 
1600 Pennsylvania Ave. 
Washington, D.C. 20501 

Dear Hillary: 

November 8, 1993 

WASHINGTON OFFICE: 

223 CANNON HOUSE OFFICE BUILDING 
WASHINGTON, QC 206 15-2008 

12021 225-5341 

DISTRICT OFFICE: 

51 MONROE STREET 
SUITE #507 

ROCKVILLE. MD 20850 
(3011424-3501 

I am writing on behalf of one of my constituents, Dr. Bruce Kehr, who 
is a clinical psychiatrist practicing in Montgomery County, Maryland. 

Dr. Kehr has been working for several years on the problem of 
medication noncompliance and has met with my staff to discuss the 
importance of this issue in the context of national health care reform. 
My staff was very impressed with Dr. Kehr's analysis of this issue, and I 
believe that he could be of assistance to the President's Health Care 
Reform Task Force in this important area (for your reference, I am 
enclosing a copy of an article written by Dr. Kehr on this subject). 

In particular, I would appreciate your giving Dr. Kehr the opportunity 
to present to the Administration his findings with regard to medication 
noncompliance. He can be reached at (301) 984-9791, or at 5920 Hubbard 
Drive, Rockville, Maryland, 20852. 

I hope that your staff will have a chance to meet with Dr. Kehr, and I 
thank you for your attention to this matter. 

With best wishes, I am 

CAM:mc 

THIS STATIONERY PRINTED ON PAPER MADE OF RECYCLED FIBERS 
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Medication Compliance 

Clinical Drug Trials: 
Fact or Fantasy? 

Electronic monitoring of patient compliance-that both 

prompts medication-taking and records the event­
could be incorporated into clinical drug trials in order to 

reach more a.ccurate conclusions .. 

Fact: Modem medicine incn:asingly relics 
upon powerful, specific drug cbcnpics. 
These drugs rcac:h che madcdpl.ae following 

extensive clinical crials dlll cxamiac cbcir dl'oc:ts 
on the patient's illness. side eft'CICIS, and micity. 

Then, postmaricc:ting drug ccstiag furcbcr exam­
ines their ufc:ty and ctflCaC)'. Tbe awngoc phar­
maocuticaJ llW1Ufac:curu will spcad bctw«:a $ISO 
million and $300 million co dcYdop and lest each 
new pharmaceutical agent Huachds. cvca chou­
sands, of patients arc tesccd with 1bc: aew ... in 
a carefully designed. statistically dcgaatdinical 

study. And yet. a single glaring flaw exists in the 

design of most of chcsc studies caadcr ~nt 

methodology, investigators arc unable '°deter­
mine with any accuracy wbeChct or llOC the 

p&iicnts arc &&kiag che mcdicatioa a~ 

•Clinlcol pl"fdt'otrllt ol&J pr~1UMI -JCotw.porory 
1''1Cliiotri< MMUI, Rodvilk, Mo~~ n.o1,_,._ 
M~di·MonitM U'J'O"rllion 
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Bruce A. Kehr. M.D. • 

lmpad of Nonmmpliance 
Research doc:umcats consistently state that 

one-third to one-half of all eatjgns on drug re1i­
mcas fail to take pracribcd medications corR"iCtly. 
In clinical trials. consistent undeldosing and peri­
odic drug holidays (Liking a vacation from caJcing 
the medicine) create a large negative impact. So 
lmgc. chat a rq>Orl ia chc Alflfllls of Allergy states, 

.. If the levels of noncompliance that we have 
dcmonscrafed a.: indeed representative of chc gen­
eral level of compliance in clinical trials, they cast 

considerable doubt on the validity of many such 

trials." 
What does this mean in practice? In the stan­

dard clinical crial, m each visit wbeie the patient 

ruums co the diniciaafanYCSti~·ia ~~­
lion ii laldcnd a IO bow Che diaicil exP:rimcnt 
is going. If the patieat. achieves the Chenpcutic 
goal, the clinidanlinvcstigator retains the regi­
men; if nol, the regimen may change. This simple 
algorithm assum« near perfect medication com-

.. 
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Medication Compliance 

plia11l"e. ltowevcr, poor compliance in clinical tri· 

als could rcsuh in a number of erroneous conclu· 

sinns regarding the medical ion. If paticncs cake 

only a ponion of the pm;crihcd :unounl, ii may he 

deduced incorrcc1ly chat the accive crcalmcnl is of 

no 1hcrapcu1ic value. Prcf eren1ial compliance 

wi1h one of cwo regimens under{!oing ril!OrclU\ 

~omp:trison can also misk:1d invcslit?alors i1110 

deducing 1h:11 one regimen is less effec1ivc (or 

safer) when ii is IKll. The end result'! Po1c111 i:1lly 

valuahk mcdicalions 111:1y be discarded because 

unrcrngni:r.cd ~sndcrusc leads lo failure co demon­

s1ra1c cffic:icy. Many medica1ions released for 

clinical use may accually be more effcc1ive 1han 

1he da1;1 from lhe clinical trials would suggesl. 

Because of 1hesc errors in in1erpre1a1ion, in some 

cases of new drug in1roduc1ions 1hc minimal dose 

sclccced a1 firsc marlce1ing was fourfold co sixfold 

higherchan ncccssary . 
Conversely, a medica1ion may appear to have 

an unac.ccptablc frequency of adverse reactions if 

inadvertenc overuse leads to 1oxic effcccs. This 

coo may lead co the drug being taken off the mar­

ket Then, also, toxic effects may be conccalcd by 

undcrusc during clinical 1rials. only to become 

apparent during postmarlccting surveillance. 

Measuring Compliance 
Given the critical relevance of mcdica1ion 

compliance monitoring 10 the interprctalion of 

rcsul1s in clinical drug 1rials. whal arc the 1radi-

1ional compliance measures? Industry standards 

to date have included patient self-report. pill 

counts. biologic assays. and investigators' opin­

ions. Each of these mcasu~ is suspect. RC'gard­

ing sclf-rcpons. Dr. F.W. Engstrom notes, "Some 

pacienlS took medicine much less frequently 1han 
chey said chcy did." 

Commen1ary on pill counl measures is even 
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Medication Compliance 

more 1rouhling. Dr. Pcler Rudd has noted Chat pill 

counls misclas.'iif y compliance sufficiency in 22% 
of all palicnls. Uc nolcs lhal pill counts have been 

1cnned "puni1ivc mca.o;urcs for re~ a.uis1a111s . 

In our experience, pill counls offered link more 

1ha11 misleading rcassur.mcc." An cdi1orial in The 

La11a1 noles. "Residual 1ahle1 counls consis1en1ly 

overcs1imare c.:ompliance." 

Biolol!ic assays, measuring lhe e1moun1 oflhe 

drul! in hlood s;1111ples, off er li11lc rcliabilily as 

well. Even if 1hc pa1ien1 has a 1hcrapcu1ic blood 

level or urine level of a drug, 1his docs no11ake 

i1110 accounl 1hc so-called "1001hbrush cffec1." 

111is refers 10 1he face 1ha1 most palicnlS dose cor· 

rcc1ly lhe day or so before visi1ing lhc physician· 

inves1iga1or. however erralic lhcir compliance 

mighl have been weeks and mon1hs beforehand . 

If 1he physician then measures the level of the 

drug in a blood sample, it will appear nonnal. Dr . 

John Urquhart has termed this lhe .. toothbrush 

effect" after the way people brush their teeth just 

before seeing a dentist. The .. toothbrush effect" 

also applies to the pill counting mclhod. as these 
same patients will discard the correct number of 

pills just prior to visiting the doctor. so Chat when 

the pills arc "counled" al the visit., the patient will 

appear lo have complied with the regimen. 

In an overview of these disturt>ing findings, Dr . 

Peter Rudd noted, .. It has been said that all sci­

ence is measurement. The entire field of medica­

tion compliance suffers from the abscnoc of good 

measures. The entire infrasuucturc of our under­

standing about suboptimal medication compli­

ance is suspect: its prevalence, determinants, 

impact. dercction. and amelioration." Whal lhen 

is the clinician/investigator co do? 

Fortunalely, advances in technology have re­

ccnlly been applied 10 compliance measuremenl 

in clinical trials and medical pnic1ice. Electronic 
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monitors that record the time and dace that a possibly causing tokic effccrs, or the drug would 

patient accesses the medication container bring 

new insights into patient sclf-medicatioa behavior 

and the potential for new reliability in dinical tri­

als. These devices' special atll'ICtion lies in their 

dynamic assessment, close in time and space, to 

each medic:uion-taking event They rcctucc amhi­

gui1y abour medicalion compliance. thereby 

enhancing the ability 10 interpret variability in the 

biology of the disease and the pharmacology of the 

drug. The use of these electronic monitors has 

begun ro reveal some shocking pauems of patient 

behavior in clinical drug trials. 

Drug Failure or Missed Doses? 
Dr. W. Kruse notes in one study that Mpatient­

initiated drug holidays occurred in 50% of pa­

tients." Dr. Rudd notes in a trial of hypertensive 

medications, "pill _counts indicated near perfect 

compliance (92% 10 99%), yet the electronic mon­

itors showed fewer than half of all medications 

were taken at the prescribed interval. With one 

patient, the pill count method revealed a mean 

compliance of 93%, but the electronic monitor 

confirmed only 21 % compliance. A clinical exam­

ple from the trial suppons the value of the elec­

tronic monitor: one patient who had achieved good 

blood pressure control when his prescribed dose of 

antihypcrtensive was raised from 2.5 to 7.5 mg/ 

day, had an unexpected rise in blood pressure dur­

ing a visit 10 the invesiigator. The electronic moni­

tor confirmed that the time interval between the 

last dose and the visit rose from less than 5 hours 

in previous visits 10 more than 20 hours at the last 

visit, com:sponding to the loss of blood pressure 

conuol. Wilhool the electronic monitor. the rise in 

the patient's blood pressure would have boen inter­

pretc:d as a failure of the drug al the 7 .5 mg/day 

dose. Either the dosage would have been raised, 

have hccn discontinued. 

Using lhe electronic monitor, Dr. Joyce Cramer 

has demonstrated that 12 to 16 patients with break­

through epileptic seizures had mi~sed a~ prior 

10 the onscc o( 1he seizure. 

Finally, use o( the electronic monitor in antide­

pressant lrc:atmcnl shows thal 90% of patients lak­

ing 90% or more of their doses improve Those 

who took less than 70% of their doses had a 0% 

chance of improving . 

New Recommendations 
Physician-investigators arc beginning 10 adopl a 

tough new sta~ce regarding methods used 10 mea­

sure compliance in clinical trials. A recent Task 

Force of the American Academy of Allergy and 

Immunology and others recommended that mea­

sures 10 monitor and enhance compliance be 

included in lhe design of all trials evaluating new 

antiasthma medications. 

Monitor 1cchnology is far from pcrf cct. as lhc 

circuitry can record each opening but cannot 

ensure actual drug consumption. /'.swell, a survey 

of 368 medical outpatients on a variety of regi­

mens revealed 1ha1 remembering 10 take medica­

tions was a common obstacle 10 medica1ion-1ak­

ing. Fully 36% of all respondents indicated this 

problem, especially (emalcs under age 50. Clearly. 

if one is 10 both "monitor and enhance" compli­

ance in clinical trials, additional features must be 

added lo the electronic monilor.i 

Studies by Ors. Azrin and Powell confirmed via 

direct observation that when patients arc given a 

pillbox 1ha1 lx."Cps when it is time 10 wke medica­

tion, they indeed take 1he medication on time and 

do no11hrow ii out. In a separate study, Dr. Mar­

shall Becker concluded 1h;i1 an :1lam1 pillh()J( suh­

stantially improved palicnl compliance. and 

1\pril l'l'I.:! • l'h;1r1t111(·~· Ti111t'' 81 \I 
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Medication Compliance 

arhievl·d :t hi!!h degree of pali<'nt :k·l·epta1Ke 

·111ercfme. ;1 nk-dication monitor 1h.11 hoth prnmp1-. 

pat ienls wht.•n to t:1ke 111edi<.·:11 ions and tlk·n n·l·onls 

1hc nk-dic:11ion-~king event is as do~ to lhl' "!!olJ 

s1ancJ:1rd" as we cm l!CI. 

Benefits of Electroni< Monitoring 
Ph:1rn1aceutil":1I m;1nuf:11.:1ureno rnulJ rl';lllily 

1n .. :orporall' clt.•<.·tmnil· monitorinl! of p;1ticn1 nu11-

plia11l'e in111 dinil·;1I dntJ! trials ;ind postm:trkctin!! 

dru!! ll'stinl!. TI1c l·,pcnSC" of this elcctronil· moni-

1111in!! pall's in rnmparison to the lwnJn·,ls of mil· 

lions of dollars spent to launch a drug. only 10 

falsely conclude that the dnig is ei1hc1 inclkl·tivc. 

or unacceptahly toxic. Clearly. any rational 

;1ppro:1ch to the in1crprct.ation of clinical dru!! 1riaJ., 

must incorporate some type of clcctronit.· monilor­

ing. Pharmaceulical companies must be strongly 

urged to incorporate these technologies as rapidly 

as possible. 

As for the future, technologies arc now in de-

vl·lopmcnt that will first prompt the patients to 

take lhl·ir medicalions and then record their 

hd1avior. In addition. these technolol!ics will 

in1cract with lhe patients usin!! a variety of l;in­

gu:tgl' displays. further c11han1:ing the likelihood 

thal patients will take their medicines ;is prc­

S<:rihcd. 

Clinical medical p1;11.:tin· will also hendit 

from these 1cclu1olol!il·s. as p;11il-111s and lhl·ir 

physit."ians review IO!!l'thca thl· history of lhc 

p;1tien1 ·s sclf-medicoitin!! lll:h:avior durin!! ruu1i11l' 

offil·l· visits. lnsteoiJ of ;1 poor patient 1111ll't1111e 

prompting thl' physil·i;111 to increase the dose of 

thl· patient's medic:uion. switch the palicnt 10 

another medical ion, or add yet another mc<lica· 

lion. pa1icn1 and physician will review the pa11crn 

of medic:nion-taking behavior and make deci­

sions based on science, no1 guesswork. The end 

result will be hundreds of thousand of lives saved 

and .'.l reduc1ion in unnecessary heallh care cosls 

of billions of dollars. (ff) 

•Approximately 14 mllllon Americans suffer from diabetes. 
•An estimated 200,000 of tr.em wm die from diabetes and its compfications this year. 

• The two major types of diabetes are juvenile (lnsull~ependent or Type I) diabetes 
and maturity-onset (noMnscdl~ependent or Type II). 

• Juvenlle diabetes Is the IWOC'e severe form of the disease, appearing at any age. 
• People diagnosed with fwenlle diabetes must take dally Insulin Injections to stay 

alive. 
• People with diabetes a~ more likely to develop other complications, Including 

kidney disease, heart disease, stroke, blindness, and gangrene. 

• The death rate from kidney disease Is 500 times higher In young adults with 
diabetes. Ot all dialysls patients, 32% have diabetes-caused kidney failure, at an 
annual cost of over $1 .7 tllllon In Medicare payments. 

• People with dlabetea are twice a llkely to die of heart disease. 
• The Incidence of stroke Is two to six times higher In peopfe wtU1 diabetes. 
• Blindness changes the hes Of 6,000 people each year aa a result of diabetes, the 

leading cause of new adult bflndness In the U.S., costing over $75 mllllon annually 
In federal and state aid. 

• Amputations as a result of diabetes are performed on over 50,000 people each year. 
The likelihood of an amputaffon la 15 times greater f()( people with diabetes. 
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THE WHITE HOUSE 

February 25, 1994 

The Honorable Constance A. Morella 
U.S. House of Representatives 
Washington, D.C. 20515 

Dear Connie: 

Thank you for your letter about Dr. 
Bruce Kehr and his work on medication 
noncompliance. I have asked Jennifer 
Klein on my staff to contact Dr. Kehr for 
more information about his research. 

With best wishes, I am 

Sincerely yours, 

l~;~~Rodham Clinton 

cc: Dr. Bruce Kehr 



. 
· CONSTANCE A. MORELLA 

BTH DISTRICT, MARYL.ANO 

COMMITTEES:. 

POST OFFICE AND CIVIL SERVICE 

SCIENCE. SPACE. AND TECHNOLOGY <ieongrtss of tbt m nittb ~tatts 
.,oust of l\tprtstntatibts 

Ms. Hillary Rodham Clinton 
The White House 
1600 Pennsylvania Ave. 
Washington, D.C. 20501 

Dear Hillary: 

November 8, 1993 

WASHINGTON OFFICEo 

223 CANNON HOUSE OFFICE BUILOING 

WASHINGTON. DC 2051r.-2ooe 
(2021 225-5341 

DISTRICT OFFICEo 

5 1 MONROE STREET 

SUITE #507 
~OCKVILLE. MD 20850 

(3011424-3501 

I am writing on behalf of one of my constituents, Dr. Bruce Kehr, who 
is a clinical psychiatrist practicing in Montgomery County, Maryland. 

Dr. Kehr has been working for several years on the problem of 
medication noncompliance and has met with my staff to discuss the 
importance of this issue in the context of national health care reform. 
My staff was very impressed with Dr. Kehr's analysis of this issue, and I 
believe that he could be of assistance to the President's Health Care 
Reform Task Force in this important area (for your reference, I am 
enclosing a copy of an article written by Dr. Kehr on this subject). 

In particular, I would appreciate your giving Dr. Kehr the opportunity 
to present to the Administration his findings with regard to medication 
noncompliance. He can be reached at (301) 984-9791, or at 5920 Hubbard 
Drive, Rockville, Maryland, 20852. 

I hope that your staff will have a chance to meet with Dr. Kehr, and I 
thank you for your attention to this matter. 

With best wishes, I am 
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