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Disease Management in the US: Description, Business Models, and Results

Gregg L. Mayer (Gregg L. Mayer & Company, INC)

1. The Health Insurance System in the US and the Development of
Managed Care

The health insurance system in the United States has gone through drastic changes in
the last decade. Up until the early 1980’s, traditional indemnity, fee-for-service insurance
coverage was dominant. Payers paid what providers asked, with few or no questions asked.
However, as the cost of healthcare started to rapidly rise, purchasers of health insurance and
other payers, such as self-insured employers, began to seek ways to gain control over the
growing costs. Health insurers responded by introducing variety of innovative healthcare cost
reduction techniques, such as capitated provider contracts, utilization review, and high cost
case management.

These techniques were the beginning of payer influence into the activities and use of
providers, including both hospitals and physicians. This influence can be direct intervention,
as in medical management whereby a health plan physician will contact a patient’s physician
to check on a patient’s progress, or indirect through strategic contracts using targeted financial
incentives. These efforts led to the development and introduction of managed care, which has
been defined as “a system of healthcare reimbursement and provision that uses financial
incentives and administrative and clinical management controls to direct patients to efficient
providers who are responsible for delivering healthcare in a cost-effective manner.” Health
insurance companies began their evolution towards becoming managed care organizations
(MCOs). The 1990s saw a rapid expansion in managed care. Today over 93% of the privately
insured population is covered by one form of managed care or another (i.e. POS, PPO, or HMO
plans) while only 7% percent is covered by traditional fee-for service insurance, as shown in
Figure 1. Medicare and Medicaid government insurance programs, which are the payers for
about one-quarter of Americans, now also both have substantial managed care penetration.

(Mayer, Gregg L. and Tanaka, Shigeru, “Managed Care Development and Innovation in the US,



and Their Policy Implications for Japan”, Journal of Health Care and Society 7(1): 109-127, May,
1997)

The transition to managed care brought changes to payers, purchasers and providers.
Private sector purchasers are typically employers that purchase health plans from MCOs, the
payers. Figure 2 shows the relationship among the players of healthcare. Health plan
members pay a co-payment to the provider at the time of the service, dependent on the plan.
The provider receives a medical fee payment from the payer, in return for the services
provided to the members. Purchasers buy coverage on behalf of their employees, while payers
contract with providers and pay their bills. In the U.S., employers are free to choose whether or
not to offer health insurance to their employees, and if they do, the amount of health plan
premium they pay. Some companies pay 100%, while others pay nothing, and merely make
insurance available for purchase. Other companies offer no coverage at all. Most large
employers are self-insured, meaning they bear risk, or “insure” themselves, for medical costs,
and use the payer only for access to a provider network and claims processing. Whereas,

smaller companies tend to buy fully-insured health plans from the MCOs.

Figure 1 - Changes in Healthcare Enrollme
1980~2001
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Source: Mayer & Tanaka, Managed Care Development and Innovations in the US, and their Policy
Implications for Japan, Gabel et al(2001) “Job-Based Health Insurance in 2001: Inflation Hits Double
Digits, Manage Care Retreats,” Health Affairs, Vol. 20, No.2 Marc/ April



Members enrolled in an HMO plan must choose a primary care physician (PCP) who
coordinates care and makes referrals to any specialist, acting as a control point or “gatekeeper”
for all care and care-associated costs. In PPO plans, members do not need to check with their
PCP before visiting a specialist; they can self refer. However, if they visit physicians within the
preferred provider network, they pay a reduced co-payment or deductible. POS plans are
hybrid of HMOs and PPOs whereby patients are able to make a choice between seeing a HMO
provider with HMO-style benefits or another provider at more PPO-like rates. In general,
managed care tries to match the patient with the most cost-effective provider at all levels of
acuity, especially with regard to medical facilities, such as hospitals. For example, a patient
recovering from surgery will be transferred to a skilled nursing facility or homecare as soon

they are well enough.

Figure 2: Relationship between Payer, Provider,
Patient, and Purchaser
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2. Prevalence of Chronic Disease and the Rationale for Disease

Management

According to a report published by the Centers for Disease Control (CDC) in 2001, 90
million, or approximately one third, of the 284 million Americans have one or more chronic
disease as shown in Table 1. Of the 90 million, cardiovascular disease tops the list of major
conditions with 58 million followed by 43 million with arthritis, 17 million with asthma,
16million with COPD, 15.7 million with diabetes, and 8.4 million with cancer, shown on Figure.
3. The 90 million people with chronic disease also account for more than half of all healthcare
spending and 70% of total deaths. These costs are due mainly to complications associated with
under-treatment. Chronic disease complications can proceed without outward signs or
symptoms, and many are irreversible. Yet, appropriate disease specific management, including
adherence to evidence-based medicine standards for disease treatment, can improve patient
health status and functionality and also reduce cost in the long run. Disease management is
recently growing in popularity as a managed care technique promoted by MCOs, self-insured

employers, and other payers.



Table 1: The Cost of Chronic Disease

Disease Prevalence Rank as Responsible for Responsible for what

Killer what percent of percent of annual
annual US deaths healthcare costs

All chronic >90 million NA 70% 60%

diseases

Cardiac 58 million 1 1,000,000 $287 billion

diseases

COPD 16 million 4 100,000 $30.4 billion

Diabetes 15.7 million 6 187,000 $98 billion

Cancer 8.4 million 2 550,000 $107 billion

Sources: CDC, Center for Chronic Disease Prevention and Health Promotion, American Diabetes
Association, American Healthways, National Center for Health Statistics

‘ According to the Disease Management Association of America, disease management

(DM) is defined as “a system of coordinated healthcare interventions and communications for
populations with conditions in which patient self-care efforts are significant.” Payers contract
with DM companies to interact with providers and patients to improve the care of chronically ill
patients. DM companies educate and support physicians and patients, but do not practice
medicine themselves.

There are six steps to the process of disease management, beginning with identification,
as shown in Figure 3. DM programs must first identify patients with the disease usually by
reviewing historical data and through provider and health plan referrals. Patients are first
assessed and stratified on some form of risk scale, usually the risk of incurring significant
medical costs. Many DM programs have been shown to be cost-effective when interventions
have targeted primarily those patients at highest risk for incurring significant cost in the next six
to twelve months. Next, some form of intervention takes place. This may be medical services
provided by a medical institution, or nurse interaction with the patients through telephone,
home visits, mail, or the internet. The results of these interventions are then measured, since
specific outcomes before and after implementation are needed to determine program
effectiveness. Outcomes are measured by financial results (realized or projected cost savings),
medical results (both clinical outcomes and process measures) and patient and provider
satisfaction. Patient compliance to medical standards can be confirmed by reviewing claims
from physician, laboratory, and pharmacy. Measurement of results is also vital to continuous

quality improvement efforts in disease management. The final step of the disease management



process is periodic reassessment, where the patient is reevaluated on a continual basis and
his/her risk re-adjusted for the next round of management. Today’s DM programs emphasize
patient support to make the chronically ill “better,” more effective patients. This is key due to
the importance of both compliance with medical care, and lifestyle modifications for those with

chronic disease. Estimates suggest that lifestyle behaviors contribute 50% or more to a patient’s

health status.



3. MCO Disease Management Programs

MCO Strategies for Establishing DM Programs

Payers, who are at financial risk for their insured members, are the primary purchasers
of DM program since DM can reduce healthcare costs for the costliest and most ill patients.
When establishing a DM program, payers have three options from which to choose. The first
option is to build a new DM program, where the payer develops and builds an internal
program from scratch. There is a rich literature of programs, both successful and unsuccessful,
on which to base the design of new ones. Choosing this option has declined considerably in
popularity in recent years. Although the payer has control over each and every step of the DM
program (planning, operations, management, and evaluation), building a program from the
beginning takes considerable amount of resources, both in personnel and financial.

The second option is to assemble a DM program from components provided by one or
more where disease management tool companies (DMTC). In this option, DMTCs are each
responsible for their specific role, such as providing outgoing calls, answering incoming
patient questions, remote patient monitoring/or patient risk assessment, while the payer is
responsible of managing the entire program!. In this case each DMTC is a separate cost center.
While contract performance specifications should be met, each may or may not be able to
guarantee overall results depending on the amount of control they have over the overall DM
process. Success will depend both on performance of each DMTC, plus effectiveness of
planning and management by the payer.

The third, and most popular option among payers is to buy a turnkey disease
management program. This is done though a contract with a fully integrated disease
management company (FIDMC). These plan, operate, manage, and evaluate the programs for
the client payer for a fee, and in many instances, financial, medical and satisfaction results are
guaranteed. Many such contracts put all or part of their fee at risk, based on meeting contract
performance milestones. Leading FIDMC are in effect, revenue centers, often generating more
than enough savings to the payer to pay for the DM contract. Due to their financial incentives
and experience, the probability of initial success is likely to be higher than building or

assembling a program from scratch.



DM- Patient Interaction Methods

There are various ways the disease management program interacts with the patient at
each step of the DM process. When the patients are being initially assessed for consideration
for the program and risk stratification, DM programs often use home visits, outgoing calls from
nurse call centers, outgoing calls with interactive voice response (IVR) automated surveys,
paper based questionnaires sent through the mail, or on-line web-based questionnaires. These
methods enable the DM program to collect and summarize each individual’s data and risk
stratify them for interventions.

The same methods are used at the intervention step of the DM process, where patient
monitoring and education is one of the important factors to successful disease management.
On an individual basis, outgoing calls and in-home visits by certified personnel, mostly nurses,
periodically check on the status of the patients and monitors their health and the level of
compliance. The patient is also able to ask questions at the time of the visit or by calling the call
center. These outgoing call centers are different from the more common incoming call, medical
advice centers. Nurses spend most of their day calling out to specific patients, and
sophisticated IT is needed to both track patient results and schedule and dial outgoing calls.
IVR can also be used to initiate regular contact with the patient, and ask the patient to answer a
few questions about their condition. IVR records the answers and identifies out of compliance
patients that need individualized follow-up.

As a less expensive option, or as an adjunct to the methods above, patient interaction
can be provided through the Internet. A web site may be designed according to each specific
chronic disease, and patients are able to read and learn about their disease through articles on
the web site. Subscribers can receive e-mail newsletters with the most up to date information
on their condition. On an interactive basis, patients may be able to log on to a secure site and
access individualized content on and track their compliance. This functionality requires a
secure database with the capability for the patient to access and enter data, which is then
monitored by medical personnel, such as a nurse, for out of compliance, or non-standard
response. These are followed-up by telephone or e-mail by a nurse or other staff.

In some instances, medical devices are placed in the home of a patient to monitor their
condition. Patient with diabetes may be issued a blood sugar level monitor, an asthma patient

may be issued a peak flow monitor, or a CHF patient may receive a scale to weigh themselves,



measuring daily fluid retention. Data is sent automatically to the DM company or provider,
typically daily, via the patients telephone line and a modem connected to the medical devise. If
measurements exceed a certain level, patients are advised to call the call center or their
provider. Abnormal results may also trigger an outgoing call to the patient. Some of these
devices also include an interactive screen that can educate and query the patient for their daily
condition. In this way, patients can be monitored as often as needed, without the need for
expensive, daily telephone calls.

DM providers may also use low technology methods, like books, self-care guides, and
pamphlets, delivered through the mail to reach out and deliver DM education to patients,
especially those at lower risk for incurring short-term healthcare costs. These lower costs
methods may be applied to all patients identified with a specific condition cost-effectively,
while expensive methods such as outgoing telephone calls or e-mails, may only be cost-

effective for the very sickest patients.



4. The Disease Management Industry

Disease Management Tool Companies

As mentioned earlier, DM tool companies usually specialize in one component of the

disease management process. Table 2 shows some types of DMTCs and selected companies in

each.

Table 2: Selected Disease Management Tool Company Types and Examples

Category Company Methods Applicable Process
Predictive e DXCG, Inc. Utilizes mathematical Identification
Modeling e Medical Scientists | formulas and software to Stratification
Companies e Haelen Group analyze various data to Reassessment

IHCIS predict high cost patients
Interactive Voice | e Prodedix Utilizes IVR to collect data Assessment
Response (IVR) e PATI and feed back, support Intervention
Companies o InfoMedics patient self care and evaluate | Measurement
outcomes
Medical Device o IHMC Utilizes medical devices to Measurement
Companies e Matria monitor and collect patient
e HealthBuddy data and feedback, support
¢ LifeChart patient self care and evaluate
outcomes
Remote Data- o Alere Uses web-based technology | Intervention
Gathering e LifeMasters to gather biometric and Measurement
Companies o Agilent symptomatic information on
¢ (CardioCom the patient.
Internet e PDHI Utilizes the Internet to All
Companies e Predictive Sciences | provide disease management
e Diabetes Manager | services
o Health Answers
Demand o Access Certified personnel give Intervention
Management e HDI advise and support to
Companies e Carewise patients on via telephone
e Optum
Physician-Assist | e HealthQuest Support physicians by Physician
IT Companies e Pfizer Health providing EBM education Intervention
Solutions and EBM supporting tools
¢ Clinical Care
Connexions
e Advanced
Heuristics
Pharmaceutical o Pfizer Offers variety of physician Physician
Companies e Bristol Myers and patient support tools intervention
e Glaxo

Sources: DMPC, GLMCO




The DMTCs charge for their services using a variety of methods and business models,
including fee for service, per “tool” per program member, annual subscription, etc. depending
on the tool and its use. Pharmaceutical companies may offer a variety of tools, often for free, in
order to promote better compliance with EBM, including taking the proper medications.
DMTC’s clients include payers assembling DM prbgrams, providers who are running DM
programs for their patients, and FIDMCs who use the tools as a part of their fully-integrated

programs

Fully Integrated Disease Management Companies- Business Model

Even though the payer is the customer, to be most effective, the FIDMC must work with
all constituents of the healthcare system, with resources allocated toward both patient and
physician interaction. One of the key factors of success in disease management is the ability to
identify next year’s potential high cost patients through methods such as data mining and
predictive modeling. The goal of DM is to manage these potential high cost patients so that they
incur fewer costs and save the payer money. A healthier patient is a cheaper patient, so DM is a
win-win proposition for the payer and patients. Yet, if too many lower risk patients are also
intensively managed, the program may not be cost-effective. Today there are numerous
different predictive modeling techniques, often applied in groups, to finely hone the list of high
risk patient targets for intervention.

Once the potential high cost patients are identified, the FIDMC undertakes the task of
correctly allocating patient and physician intervention resources. For the providers, the FIDMC
educates, encourages and equips them to practice the latest EBM. Doctors are very busy, and
often don't have time to regularly study all the latest articles on chronic disease treatment. The
DM company may give them tools, such as patient tracking software and easy to use treatment
summary cards, to more efficiently track and treat patients. They may also sponsor educational
seminars, and provide summaries of EBM guidelines. Cooperative relationships with key
physicians are developed in order to share outcomes and best practices for high quality care.
Key physicians to target may include those that specialize in the disease being managed and

those that see a large number of the client payer’s patients.



FIDMCs provide patients with education, support good self care, and reinforce patient
behaviors to improve compliance with physician orders using various methods such as
telephone calls, visits, IVR, and e-mail. Since the telephone nurse support is the most expensive
interaction, it is usually reserved for the sickest, and potentially most expensive patients,
whereas IVR or e-mail can be used for a larger portion of patients. All patients with the
condition may be sent pamphlets, self-care guides, and other educational material through
inexpensive means such as the mail.

If the disease management program is administered effectively and correctly, all can
benefit and it can be a winning proposition for all involved. The payer will benefit financially
from cost savings. Satisfaction among healthier members leads to a higher retention rate also
benefiting the payer. The providers will receive better tools to practice more effective medicine,
helping them “keep an eye on” the sickest patients. The DM program is free for the member,
and effective management will make patients healthier and improve their quality of life. Those
diagnosed with chronic disease should receive better education and become better able to
manage their condition at home. For most members who are healthy and not under disease
management, the program is invisible, yet lower total healthcare costs may help control the rate
of their premium growth. The DM company is often invisible as a separate organization. The
FIDMC will probably not even use its own name, but adopt the name of the payer when
contacting members. Last, but not least, a well-managed FIDMC can make a financial profit, but
only if it carefully administers its high cost interventions, such as telephone calls by nurses, to
only the highest risk patients. “Over-managing” the population with expensive methods can

easily lead to a losing business model for DM companies and their payers.

Fully Integrated Disease Management Companies — Methods and Comparison

The Disease Management Purchasing Consortium and Advisory Council, the largest
source of contracting assistance in disease and population management named the top 11
disease management vendors in the United States in September 2002. Six of these companies

were selected and their methods and reported outcomes are compared in Table 3.
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Fully Integrated Disease Management Companies — Patient Identification and
Assessment

There are basically three different methods for collecting information for patient
identification and risk assessment: claims review, referrals, and self-reported survey results.
With the help of sophisticated software programs, most companies utilize a combination of the

three methods. Table 4 shows the methods used by 6 leading DM companies

Table 4:Identification and Assessment Methods used by 6 leading DM Companies

American e Comprehensive data base - Population Works stores patient
Healthways data on a single integrated system

e Predictive modeling: Neural net and rules based predictive
modeling uses claims, clinical data and member supplied
information.

CorSolutions e Multi-source health intelligence platform - collects claims
data, pharmacy, lab and medical records

* Predictive Modeling - analyze population and identify
multiple pockets of risk

HMC e Predictive Modeling ~ AccuStrat - neural network model,
which simultaneously examines multiple claims events as clinical,
pharmaceutical, and demographic data.

Landacorp ¢ Health Profiling - gathers self-reported information on health
status, history, severity, disability, self-management skills, and
behavioral facts.

Matria e Reviews claim data including hospital and emergency room
utilization records, diagnosis/co-morbidities(ICD-(), physician
referrals, lab and pharmacy data

McKesson e Proactive Member Identification - Multiple member
identification option includes health claims analyses, surveys,
physician referrals, case managers, pharmacists and nurse triage
¢ Outbound phone calls combined with optional web
enrollment and targeted mail campaigns assists increase program
participation

Sources: company materials




Other DM Program Providers

DM companies are not the only ones providing DM today. Pharmaceutical éompanies,
medical device companies, home care companies, durable medical equipment companies,
clinical lIabs, and pharmacies are among other entities providing DM or DM tools for their
customers. Providing DM services as an additional value both helps clients directly and can
ultimately lead to increased sales for these companies. In addition, numerous physicians and

hospitals operate their own programs, often unpaid or funded through research grants.

5. Typical DM Contract Terms

There are various contracting methods between the payer and the DM companies.
Traditionally, fee for service (FFS) per identified members managed, and per-member-per
month (PMPM) for the entire population, have been popular approaches, but neither guarantees
savings, and both have somewhat distorted incentives. The FFS approach discourages
utilization of disease management, often limiting intervention to last year’s high utilizers and
ignoring those members showing signs of future high utilization, because the payer must pay
more for the DM company to manage more members. Typically, each case referred into a
program must be authorized in advance by the payer, a cumbersome process. The PMPM rate is
based on expectations of disease prevalence in the entire population, severity, and patient-
finding and referral rates, and can therefore complicate negotiations as both sides argue over the
variable and expected volumes. However, in PMPM contracting, the payer must mobilize all
sources of patient-finding and referrals in order to populate its program. Because DM costs are

fixed, every patient not referred is a lost opportunity for the payer.

A guaranteed-savings contract overcomes the distortions in incentives. Whether a
PMPM or case rate is used as the fee structure, the guaranteed-savings methodology assures the
payer that per-member costs will be reduced among members with the disease in question. The
guarantee is for a certain percentage reduction from the baseline claims for those diagnosed with

the disease being managed. For example, if the percentage is 20%, this commits the DM



company to ensuring that costs for the disease will be no more than 80% of the adjusted last
year’s claims volume. The DM company may put up as much as 100% of its fees, on a dollar-
for-dollar basis, to ensure that this goal is achieved. A bonus may also be paid for the DM
company exceeding its goals. The guaranteed method has benefits for both sides, but also has
some drawbacks. The data on claims analyses may not be available for months after the period
in questions, and claimed results can differ, depending on calculation methodologies. Also, DM

companies will charge higher rates for putting more of their fees at risk.

Recently the percentage of full risk-based contracts that guarantees certain percentage
savings to the purchaser has been declining. The purchasers are willing to go with less at risk-
based contracting as their comfort level in disease management programs rises with experience.
Many disease management programs have proven to the purchasers that they can deliver
favorable financial and clinical outcomes over time. Some purchasers also no longer feel it
necessary to pay a risk premium in order to hedge against a potential financial loss. Humana,
one of the major MCOs, has moved to a position where just one quarter of its contracts with DM

vendors are full risk-based, from nearly 100% just a year ago.

Although the element of financial risk has declined, there is still another type of risk at
hand between the purchaser and the vendor. More and more there is a focus on and overall
performance guarantee of the value of the program. Factors in the overall value equations, such
as medication compliance, clinical processes, and member education must reach certain
performance levels in these contracts. As vendors are able to meet and deliver these
performance guarantees, quality of health amongst the members improve, ultimately still
leading to decreased healthcare costs and increased value. Figure 4 shows the value equation at

work for four chronic diseases.
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6. DM Intervention and Outcomes: Specific Cases

DM program results are now beginning to appear regularly in medical journals. Indeed
the Disease Management Association of America has recently compiled a database of more than
150 published DM articles reporting outcomes. Table 5 shows the results of four DM programs
in common diseases. Each followed established EBM guidelines in designing patient
interventions. These four cases show successful DM programs operated by industry, three of
them by DM companies (CorSolutions - Cardiac Disease; American Healthways - Diabetes;
RMS Disease Management - ESRD), and one by an employer (Bank One - Asthma).

All four programs showed clinical process improvements, indicating that managed
patients had better compliance with EBM standards of chronic disease care. These are the usual
and minimum markers of success in a DM program, since lack of compliance is what leads to
increased complications and higher medical costs to begin with. In addition, two programs
demonstrated specific improvements in clinical results (cardiac and ESRD). Two programs also
measured and showed improvements in utilizations and healthcare costs (diabetes and ESRD).
Healthier patients are less likely to become hospitalized, and reductions in this element of
healthcare utilization, even at the expense of increased outpatient and pharmaceutical utilization
(both typically markers of increased compliance with standards of care) can save costs even in
the first year. The Bank One program was often run at lunchtime at this large US employer’s
worksite. Employees were encourage to attend meetings and training classes through a variety
of perks such as free lunches, and small gifts such as tote bags and books about asthma. This

program shows that DM can be successfully administered directly in the workplace.
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(p<0.001) &, FEMFAREZRE L TV IEREEOFMNLE - ST 2 HEFIC AN A
F FEEFTEEBBLTNDLWVR D,

FNENOHEHENELEHETHEE LVEBREICOWTIL, HERFOBEMAESRTE - EEK
ESOERBICEATIARIIEMBIT)ONLEE LWL EIE LZEREWEIEG THEEIN,
T, BREFESCT LV a— BRI L T (FH) RBELVPEVEIEGEZ 507, CDEIZ
DWTIE, D 2~DRIE] ZRTRTORARITBWNT, 3 Fl~4 FIOEAA MEE LW
BETHD) LML TV, LL, IhbDORBEEKZFFOE LS OFELM/IRGERTIZ
DNTIE, TEE LW LEEM SN T RUTBIREEY,
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C
D
&
. A "
| & C ) b % Fiis
= D & = D =l
% Bifi E = % ft 28
B il
1%
7
Bili
EROHEE=FY 7 - HIE 605 513 241 178 82 7 57
REOHR « B UHE~OXE (100.0) | (84.8) | (39.8) | (29.4) | (13.6) (1.2) (9. 4)
TR T (2 - BR - oS T 605 323 264 220 13 4 137
(100.0) | (53.4) | (43.6) | (36.4) 2.1 0.7 | (22.6)
REFHE 605 397 207 124 439 4 29
(100.0) | (65.6) | (34.2) | (20.5) | (72.6) 0.7 (4.8)
B 605 421 264 160 82 54 72
(100.0) | (69.6) | (43.6) | (26.4) | (13.6) 8.9) | (1.9
72— B EEIRR 605 449 192 131 269 3 79
(100.0) | (74.2) | (B1.7) | (21.7) | (44.5) 0.5) | (13.1)
FEEIGE 605 386 197 143 43 3 159
(100.0) | (63.8) | (32.6) | (23.6) (7.1) (0.5) | (26.3)
ST ETEIER 605 337 228 127 83 7 197
(100.0) | (55.7) | (37.7) | (21.0) | (13.7) (1.2) | (32.6)
=373 Ry A I 605 229 216 129 90 6 246
(100.0) | (37.9) | (35.7) | (21.3) | (14.9) (1.0) | (40.7)
(9 2) ~OXHL 605 285 138 82 17 11 280
(100.0) | (47.1) | (22.8) | (13.6) (2. 8) (1.8) | (46.3)
FERIFR OARED i 605 515 252 147 97 5 65
(100.0) | (85.1) | (41.7) | (24.3) | (16.0) (0.8) | (10.7)
FERBIZR 3 5 OB 605 285 206 99 26 8 247
(100.0) | (47.1) | (34.0) | (16.4) (4. 3) (1.3) | (40.8)
ARLRe=wRT AL 605 242 194 97 23 7 282
(100.0) | (40.0) | (32.1) | (16.0) (3.8) (1.2) | (46.6)
BHESEYR— N IN—TEN 605 208 232 131 72 7 284
(100.0) | (34.4) | (38.3) | (21.7) | (11.9) (1.2) | (46.9)




(8) WFBHHAT D RAIHE

Fz 11 IRTIHB IR, (b)) BARERRFESBIER Lz THERBZEIA FoA4 2] 128
DRHTOMREBEHEB L LTHETON TV AIARTH D, WTHOHEA bRWEIS TEEX
TV, FEFEEBEETHS MR (RS - BR) ) (72.4%) TR - IREE) (45.1%)
TEZRE - TR (69.3%) OREN) (45.1%) IXEMEIEBOEBICH_RTE 272, Db
ER REDOER LKLY (64.0%), MREE~DEMN] b HEMEWERBIIZH D
(63.6%) . AROMAENFEM S iz < VWMEHRADZME X 7=,

11 2R EETIREEE

| ¥ m| M
& k| = ¥ 3] 2 L ; -:
m| B| | m|HF| =2 2| T| B %
7% . 2 : 7z
w| | E % m| £ =1 H
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P < B IR . % i A
% !E T W il 1
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605 A 573 578 521 438 273 419 273 _ 521 567
100. 0% 94.7 95.5 86. 1 72.4 45.1 69.3 45.1 86. 1 93.7
L i %
| Bow | & o iR
% 7 i ‘ 7
% 7 # L 57 L E z e
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o - il - ¥ ) fth %
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T HE ﬁ HE %
139 533 553 535 573 387 385 46 24
23.0 88.1 91.4 88.4 94.7 64.0 63.6 7.6 4.0

B EREIENMEN o7z TR - IRERE] RO IREBE~DOREIT) 22oWT, FHEHE
HEBL, REBELORKREITo/ & 25, BIEMITIIREREZROA, RERBED
REWEREEOFH TR - RERE] OEER, TIRBIE~OKIT L bizmv R
& o 7-(F 12, p<0.001),



£12 FHERMABMEICH-IR - RERERVRHEAORNTH

A
FEOEREEOLHERY st
0-19ER 20-199FK  200-499FK  500BRELE  EZLL7%ELY
R-EREDRE
EELTWS 111 (18.8) 63 (10.7) 53 (9.0) 21 (3.6) 18 (3.0) 266 (45.0)
FERELTLVERLY 172 (29.1) 67 (11.3) 34 (5.8) 13 (2.2) 39 (6.6) 325 (55.0)
=1 283 (47.9) 130 (22.0) 87 (14.7) 34 (5.8) 57 (9.6) 591 (100.0)
BREE~DBA '
EELTWLS 153 (25.9) 90 (15.2) 71 (12.0) 29 (4.9) 32 (5.4) 375 (63.5)
EMELTLVEL 130 (22.0) 40 (6.8) 16 (2.7) 5 (0.8) 25 (4.2 216 (36.5)
&t 283 (47.9) 130 (22.0) 87 (14.7) 34 (5.8) 57 (9.6) 591 (100.0)

R-REDRE vs REKRME: x2=21.36, df=4, p<0.001
REIEADOBN vs HEKIRE: x 2=33.31, df=4, p<0.001

(4) R #

TA TR e v RT R MTUH, BETA FTACEDOTZRR b - FFT7T 4 R
Rt nd L5, EREM, FCEREIC L TEBE LT 21T, EEOEREFHOIZS
DEEDONTIHNRDS DT, () BEAERKFRFESRE HERFSEFA K74 2] 2EIT,
#% 0 FERE TR C HgAle LUV 5.8%~6.5% (BERE) nBREFIIHL, ok
RREER Z £ OBEETIT ) DI oW THRE (3 13),

B O MBERE TRIBREE SR THWRWEWD, TREEFE IZoWTITERIE NS L Hd iz,
Elo. TERAAVMEBTEB L TOWRWERIZ LIERS o7 TIRERE) LERE
BEL B ED, RERIMESOAMEDBEER THD K- THKI THERN] 0B
HIERZENRE o7, [MEHRZE OGTTI oW T, BERBDEE 1L 3~6 » H1%ICER]
ZITDEHA FIAVITITRENTVD R, FERBIBFEDET LTV ARIETH B &I
SIND=Hn, BRIZENRKEE LD,

A - MECMEE - HbAle - BHEEE - FFHEAE - MIEIEE O MERE &R ORBZEIZ OV T
(X1 A1 ELAEER EAPEEREELTEY 1 A 1B ELOEMZBNEFNTHD
ZEBDND, BEEELHREEOSIHETHHICOWTIE, 6 A 1 BOEMBAE DL -
770



F#13 REFE  DREB LRREE
LB AN¥ TEr: %

H 1 1 1 = 3
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¥ )8 / #* ity %
+ 3 il
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1 H 6
i v
H H
DG 605 316 50 2 11 226
100.0/ 52.2 8.3 0.3 1.8 37.4
gk - hH 605 376 125 47 12 45
100.0] 62.1 20.7 7.8 2.0 7.4
E 605 508 54 5 9 29
100.0| 84.0 8.9 0.8 1.5 4.8
BRT R &5 605 258 118 93 8 128
100.0f 42.6 19.5 15.4 1.3 21.2
ERETR W% (5 - K5 605 74 122 234 8 167
100.0] 12.2| 20.2| 38.7 1.3 27.6
FiEET R IR - IRIE 605 24 73 244 50 214
100.0 4.0 12.1]  40.3 8.3 35.4
AR R - TRE 605 131 124 178 13 159
100.0| 21.7| 20.5| 29.4 2.1 26.3
R DN 605 90 83 165 12 255
100.0/  14.9 13.7]  27.3 2.0/  42.1
MiRREE ZFEESFME 605 366 108 32 23 76
100.0/  60.5 17.9 5.3 3.8 12.6
miktEE HbA1C 605 452 116 3 10 24
100.0]  74.7 19.2 0.5 1.7 4.0
migtkE%E OGTT 605 12 5 78 70 440
100.0 2.0 0.8 12.9] 11.6 72.7
MmikzE BHE 605 129 253 152 16 55
100.0/ 21.3| 41.8] 25.1 2.6 9.1
miktedE miBEYg 605 175 268 117 12 33
100.0/ 28.9] 44.3] 19.3 2.0 5.5
miktRd e 605 123 259 162 13 48
100.0/ 20.3] 42.8] 26.8 2.1 7.9
REE, RimAIEL S 605 392 133 35 7 38
100.0/ 64.8] 22.0 5.8 1.2 6.3
LEX 605 9 60 394 37 105
100.0 1.5 9.9/ 65.1 6.1 17.4
IRBHE~DRBIT 605 10 65 306 80 144
100.0 1.7 10.7| 50.6] 13.2 23.8
Znih 605 14 3 20 7 561
100.0 2.3 0.5 3.3 1.2 92.7

4) BEHE OERREH R BRRERBEDOT-DDT7 3 v —T v 722N T

(1) BE - FIE~DHEFE

BEHBEIL, 88.6%2 Bk ICEBLTRY., NMAEREDLD L&) I 62.5%MFE
BLTWE (1), TA V=X« =XV AV FTlL, BEOEE~DIEFTRHERTH2O
ICEMBICAREICHE L RET S 2 L L LTV AR, NEHMICER] LTWD DI 23.1%



THY ., FHNRAIL1~2E, EEL T\ (K 15), HEAREZERL TWDDid 33.4%
ThHV ., WEPEIKRE K RBITHE - TEIAMSE X BHRAITH - 72(p<0.001), EHHIZRE
FEHEOERIZOVTIE, THEMNRDOKRE] (p=0.762) kU [CDE] (p=0.690) & DA
Bixzmohiehot= (3 16),

FHICHHT A ETIL. EHWICIEER L TR WA, WK, 1BREER, HEART
FEREL Tz (F17),
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% B 7 ¥ 1t 23
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#15 BE~OHEEIEHORBEOEE (B/H)

I
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i & 2 3 4 &l =
: F &l &l &l 2L el
i * * * E e

it s &

140 A 12 86 10 4 6 22
100. 0% 8.6 61.4 7.1 2.9 4.3 15.7




£16 EPNCBELE ORELMM S K/COEDKE

BEHE

EHIMIZITH>TLNVS  ERIRIZITHTUVRLY &t
WRAEME
BBLTLS 48 (8.1) 167 (28.2) 215 (36.3)
BRELTLVW 89 (15.0) 289 (48.7) 378 (63.7)
=) 137 (23.1) 456 (76.9) 593 (100.0)
CDE
BEHY 55 (9.3) 171 (28.8) 226 (38.0)
EEELL 84 (14.1) 284 (47.8) 368 (62.0)
&t 139 (23.4) 455 (76.6) 594 (100.0)
FERAFEMNKRDRE vs ERINGTBREFHE: x2=0.115, df=1, p<0.762
CDEDEE vs EHGZEBENRT: x 2=0.178, df=1, p<0.690
# 17 FIRIIHT 3HEORH
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b3 %= 17
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605 A 309 166 31 160 163 84 14
100. 0% 51.1 27.4 5.1 26.4 26.9 13.9 2.3

Q) IBFEHEEDT- DD T ru—T v 7

BENEMHORZBRECIER LT ORVIBE OIS TE T, REERICOEE THE)
(82.6%) PEbmMVWEIEERL, [EF TR, 8875 (29.3%). NIV EPFREE
5] (9.6%) DEHETHT- (F18), £z, EREFOLOEZFW LA TH 741
—7 v FIZOWTIE, FEED TTH LV (46.8%). IMEEEZMNT 5 (40.5%) THY .

AN ERFEREES] IZOWVWTIT126% TEBEN TV @% 19),

BEPEHNRBELHRELZFORVEEREREDOLDEFH L TLESZHED T
FB=T v ZIZOWTI, EfE L TWSEREER D RN 7o O BIIEE LS, FF5k/
B v 7 OREOHFEIZEDL O TEBEIL TV, FEFPYERLEMRY v 7 OEE L



DEURIZHONWTIL, —ECBERIIA LN o7 (3R 20),

# 18 BEWNEHMRBEBEORT LIZIBRET D RVEE ORI

X
G om | 4
== %
w5 < & z i
# = = F D &l
w| om | @ | E
71 = %
1R
&
605 A 500 177 58 35 10
100. 0% 82.6 29.3 9.6 5.8 1.7

#F19 EREEZFELIEEA~ND T Fu—-T v

g{
) far & X
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# L 2 = D ]
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pey
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605 A 283 245 76 31 11
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F£20-1 BENEHNGEROAMETOULRE DAL ELE I %/COEDEIE

BHETIER. 58 =H
RHELTLD EMHL TR A%
PEPRIREPISAE
BRELTWLS 75 (12.6) 140 (236) 215 (36.3)
BRELTLVEL 98 (16.5) 280 (47.2) 378 (83.7)
At 173 (29.2) 420 (70.8) 593 (100.0)
CDE
BEEHY 83 (14.0) 143 (24.1) 226 (38.0)
BELL 91 (15.3) 277 (466) 368 (62.0)
At 139 (23.4) 455 (76.6) 594 (100.0)

FERREMNEDRE vs BETIET. 88 x ?=5.32, df=1, p<0.024
CDEDEE vs BIETIER. 58 x2=9.73, df=1, p<0.002



F20-2 BEMNERNLERCHERETOEEE ORILAELEF S E/COED IR

A%)
[EMEPFHEED
RELTLS SEHELTLVELY &5t
PERAEI
BELTLS 24 ( 4.0) 191 (32.2) 215 (36.3)
EELTULVEL 35 ( 5.9) 343 (57.8) 378 (63.7)
= 59 ( 9.9) 534 (90.1) 593 (100.0)
CDE
BEESHY 29 ( 4.9 197 (33.2) 226 (38.0)
BEELL 30 ( 5.1) 338 (56.9) 368 (62.0)
&t 139 (23.4) 455 (76.6) 594 (100.0)
PRFEPINEDRE vs IIHEOFHREZXD: X =055, df=1, p<0.477
CDEDEIE vs [EAEOFMEIED: x 2=343, df=1, p<0.068
#:20-3 BEMEBREDHLILEDTFO—T YT EEMSK/COEDERE
A (%)
EEENTD .
ERLTLD SEHELTLVALY Bt
FERFEEPISE
BRELTWLS 93 (15.7) 122 (206) 215 (36.3)
BELTLVEL 148 (25.0) 230 (38.8) 378 (63.7)
At 241 (40.6) 352 (59.4) 593 (100.0)
CDE
REHY 103 (17.3) 123 (20.7) 226 (38.0)
BEELSL 139 (23.4) 229 (38.6) 368 (62.0)
At 242 (40.7) 352 (59.3) 594 (100.0)

HERFEPNEDERE vs BEEMTH: x2=0.956, df=1, p<0.340
CDEQEE vs EEEZEMITS: x 2=3.53, di=1, p<0.0T1



:20-4 BELNBEREDHLI-EEDTAO~T7 VT EEI5E/CDEDEXE

A®%)
[EAEFOFMERD
EHELTLS ML TLVRL CH
PERRA LI K
HELTWS 39 (6.6) 176 (29.7) 215 (36.3)
BELTLEN 37 (6.2) 341 (57.5) 378 (63.7)
At 76 (12.8) 517 (87.2) 593 (100.0)
CDE
REHY 37 ( 6.2) 189 (31.8) 226 (38.0)
EEETL 39 ( 6.6) 329 (554) 368 (62.0)
&% 76 (12.8) 518 (87.2) 594 (100.0)

FERBEMNEDRE vs [EMNELFHRERED: X 2=8.55, df=1, p<0.005
CDEDERE vs I3HZVOFMEZED: ¥ 2=4.18, df=1, p<0.044

5) BRREUVBEZE OFBIEZEIZOWT
BEICRTIRBEEERCESE OB CEROBEIMEDFFMBEIC OV T, 12iF288
M¥gE= > b o—/L L~UL(HbAle 8] ZHWVWTEY (98.0%), 57.9%2% [HEAEFDOH
CEIRIL] %, 51.2%0 [ZAL, BIMEICERVMEATHWEES) EiFf-, QOL D
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~ v i B
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100. 0% 98.0 57.9 29.1 51.2 4.5 0.8

6) BEHTE - IO DITHER Y — Mz DN T
PRI RE~DHEB RO L TOY — L ONEEORBREICONWTIL, [BAETET
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MDY =DV TIE, WTRHIIEROEIZEER (Ho/ig > kv EEELE (R
22), TNHDY—NEELROTHATREBEICOWVTIL, BRI EN
7273, EEIRU CDE IZEWEASTHED L (223),
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9
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EFA, arta—#Y7h-CD 605 241 298 34 32
100. 0 39.8 49.3 5.6 5.3
A B -y Mg EORFRY —I 605 90 299 143 73

100.0 14.9 49.4 23.6 12.1

QOLHAEE 605 126 340 77 62
100.0 20. 8 56. 2 12.7 10.2
B AETmRE 605 130 356 61 58
100.0 21.5 58. 8 10.1 9.6
SO SRE 605 73 343 112 77
100.0 12.1 56. 7 18.5 12.7
AT R EE 605 288 269 19 29
100.0 47.6 44.5 3.1 4.8
DERISEE REE 605 90 356 86 73
100. 0 14.9 58.8 14.2 12.1
BEOHEMEBFMDOI- DDA X 605 133 313 97 62
100. 0 22.0 51.7 16.0 10. 2
BEARRGEN-OOBE A 605 126 325 88 66

100.0 20.8 53.7 14.5 10.9

RARVR =RV AV R V= 605 62 352 111 80
100. 0 10.2 58. 2 18.3 13.2
BEMITHERBDENTA FFA 605 274 273 32 26
figaR 100.0 45.3 45.1 5.3 4.3
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EFEA, aybta—gYT7 ke CD 605 325 335 256 175 13 91
100. 0 53.7 55. 4 42.3 28.9 2.1 15.0
A F—Fy M EORFRY—N 605 287 238 128 107 11 218
100. 0 47.4 39.3 21.2 17. 7 1.8 36.0
QO LAEE 605 239 315 221 79 7 155
100. 0 39.5 52.1 36.5 13.1 1.2 25. 6
B AR 605 250 318 217 79 6 147
100. 0 41.3 52.6 35.9 13.1 1.0 24.3
5 OfE 5 RE 605 288 225 134 26 9 195
100. 0 47.6 37.2 22.1 4.3 1.5  32.2
BEETMmRE 605 290 248 146 380 3 88
100. 0 47.9 41.0 24.1 62.8 0.5 14.5
DERFERE 605 273 276 161 47 15 171
100. 0 45. 1 45.6 26. 6 7.8 2.5 28.3
BEORCHBEDI- DD I A X 605 224 297 217 98 8 172
100. 0 37.0 49.1 35.9 16.2 1.3 28. 4
AEARLEO-OOBRHE R 605 257 296 220 108 6 170
100.0 42.5 48.9 36. 4 17.9 1.0 28.1
ARVR =R AL b e =L 605 248 255 152 41 207
100.0 41.0 42.1 25.1 6.8 1. 34.2
BERITRERFRESA FZ7 A 605 398 295 203 115 7 110
fERR 100. 0 65. 8 48.8 33.6 19.0 1.2 18.2
F Dt 605 17 15 12 7 1 582
100.0 2.8 2.5 2.0 1.2 0.2 96. 2

7) PERFIGROEH OEMRIIZDONT

FERBOIBFR AR OBHRINEARENREDO L S
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FTRTOIFAIZ DV T LOEREHOLEREZE T T\, FH, (225057 %
EUHERBODENA FT4 ) OBIEIZONVTIL, 58.8%4 T2 <, BHALE] &
E X Tz, HIB O BEFMEBIR B IR K - (R L ¥ — & OEHEHIZ OV T, T£< %<,
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Hikiz g4 2 BBk - (REFTE D 605 226 282 47 30 20
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T RAFLINAE Y TDI=HD 605 132 400 51 2 20
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AFAEICEE 2B ERL, BEINCEHETAEMNPES <. 1 BICRET2BEH D
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N ZOBEBAFTF N &ﬁh%éhfwéﬂ R TORBICBONTHLZoANERSh
Do
ITEVERRST e T TV RIav T34 T VA TRI R BH D -0ODBE « FEHTFIX. &
K DxtgE (EE) BSERRL CDE 23T OMREE LW EE X T\, EE, HM5 k2%
BELTWAEREEOFHERICEVWEIS TTEBERLHE - #t2illmcBb s B5%E -
FRBEBERVUXEZEBL TR 00, EFKEZREL, CDE 2EET 22L&, »
ED. RAWRER~OBEROR SN, IBFITAHIET T, BEBMER - e L TH
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Table 1. Outcomes reviewed for diabetes self-management education intervention

Intermediate (process) outcomes

Short-term outcomes

Long—-term outcomes

Knowledge

Skills
Problem-solving skills
Self-monitoring of blood glucose
Medication administration
(including insulin)

Psychosocial outcomes
Self-efficacy
Health Beliefs
Mood
Attitude
Coping skills
Self-assessed health status
Locus of control
Perceived barriers to adherence

Healthcare system outcomes
Regular source of care
Regular visits
Availability of patient education
Medication adherence
Screening foot and eye exams
Monitoring of glycemic control
Monitoring of CVD risk factors

Glycemic control
Glycated hemoglobin
Blood glucose

Physiologic outcomes
Weight
Lipid levels
Foot lesions
Blood pressure
Microalbminuria
Retinopathy

Lifestyle
Physical activity
Diet
Smoking

Mental health outcomes
Depression
Anxiety

Work-related outcomes
Work days lost
Restricted duty days

Macrovascular complications
Peripheral vascular disease
Coronary heart disease
Cerebrovascular disease

Microvascular complications
Decreased vision
Peripheral neuropathy
Renal disease
Periodontal disease
Foot lesions, amputations

Mortality

Quality of Life
Disability/function

Economic outcomes
Outpatient utilization
Hospitalization rates
Cost
Cost-effectiveness and cost-benefit

Pregnancy-related outcomes
Neonatal morbidity and mortality
Maternal morbidity

KFEDTY b I AEERZIFIARAI 74— XD (Task Force on Community Preventive Services.
Recommendations for healthcare system and self*management education interventions to reduce morbidity and
mortality from diabetes. American Journal of Preventive Medicine, 2002:22(suppl 4):10-14.)

CVD, cardiovascular disease

Hi#t : Norris, S.L., Nichols, PJ., Caspersen, CJ., et.al.(2002). Increasing diabetes self-management education in
community settings: A systematic review. American Journal of Preventive Medicine, 22(45):39-67.
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Prince of Wakes Hospital, Sydney

Diabetics Center

High St. Randwick Ph 9382-2222

UKDPFA% L7-Risk Engine (UKDOxford KFHIIR B L TNWDE—F—R hF U 7 Tik
Absolute Risk&EFRLTWZ) DY 7 "R asBa—FnbF Uy o— KAk
http://www. dtu. ox. ac. uk/ukpds/riskengine. html
AL, U R 7 FEITLREE (Coronary Heart Disease CHD) DWRREMEITN LT
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HDTHD. (Stevens, 2001 The UKPDSrisk engine. The Biochemical Society and
the Medical Research Society)
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Christcharch School of Medicine

Post Graduate Nursing
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Diabetic Center, Cantaberry Hospital

Robyn Manager
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Auckland Diabetic Center

Peter manager
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4. REYV 75U UR RS HRE

1. HHEH

fIE R HREREERERFEIREH LS ER  BhEde
FHEF HRERERKRERERREE AR FEREam
BFESX IORERERRFRERREGEETFER x4

2. BHEMR
V15643 A 17TH~22H (6 HE WEEH3H)

3. HERH

HNT A N=TF KEV 75 2atk (UCSF)
KEEANFHEBE (VAMC)

3. HHEREREE
+ Margaret Wallhagen, PhD, RN, CS, Gerontological Nurse Practitioner

Discuss schedule and issues related to diabetes management and treatment,

especially for older adults.

* Mary Sullivan, RN, MSN, NP/CNS, CDE
Ms.Sullivan is an Advanced Practice Nurse who takes care of individuals with
diabetes across the life span and has worked in both the clinic and acute care

settings.

+ Lisa Kloon, Assistant Clinical Professor, Clinical Pharmacology
Lisa Kloon is a clinical pharmacologist who works with diabetes management
teams in the care of people with diabetes. She is involved in a project focusing on a

comprehensive care management approach to diabetes.

* Gloria Yee, RN, CDE, Clinical Nurse, Diabetes Teaching Center
Ms.Yee in an Advanced Practice Nurse who works in both the clinics and the
Teaching Center. She helps run the classes for individual with diabetes and their

families, including insulin pump classes.

+ Catherine Dorey, RN, GCNS, CDE-VAMC
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Ms. Dorey is an Advanced Practice Nurse at the Veterans Administration Hospital
in San Francisco. Ms. Dorey assists in the management of older veterans with

diabetes and runs classes on diabetes for the veterans and their families.

+ Robert Miller, Ph.D., Associate Professor in Residence
Dr. Miller does works related to the economics of health care. He has compared the
Canadian and U.S. health systems and is currently studying the influence of

computerized systems on quality of care.
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