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Abstract

Approximately 60% of all worldwide deaths are caused by chronic
disease resulting from modifiable health behaviors. In the United
States, structured programs tailored to identify and modify health
behaviors of patients with chronic illness have grown into a robust
industry called disease management. DM is premised upon the
basic assumption that health services utilization and morbidity can
be reduced for those with chronic illness by augmenting traditional
episodic medical care services and support between physician visits.
Given that Israel and the U.S. have similar demographics in their
chronically ill populations, it would make intuitive sense for Israel
to replicate efforts made in the U.S. to incorporate DM strategies.
This paper provides a conceptual framework of how DM could be
integrated within the current organizational structure of the Israeli
healthcare system, which is uniquely conducive to the implementation
of DM on a population-wide basis. While ultimately the decision to
invest in DM lies with stakeholders at various institutional levels in
Israel, this paper is intended to provide direction and support for
that decision-making process.
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According to the World Health Organization, it is estimated that
60% of all worldwide deaths in 2005 were caused by chronic
disease, most of which are explained by common modifiable risk
factors such as unhealthy diet, physical inactivity, and tobacco
use [1]. The burgeoning incidence of chronic disease has rapidly
become the most expensive problem with which healthcare systt
tems have to contend. In the United States alone, the medical
care of people with chronic disease accounts for more than 83%
[2] of the nation’s $1.7 trillion total medical care costs [3].
Age is highly correlated with chronic illness, with an estimt
mated 77% of chronic disease deaths occurring in people 60
years and older [1]. In this regard, as well as others, Israel is
highly comparable to the U.S. Both countries have the same
top five leading causes of death – all chronic illnesses [Table
1]; identical elderly dependency ratios (19 persons aged 65 and
over per 100 population aged 20–64) [4,5]; a similar percentage
of the population over age 65 (10% and 12.4% for Israel and
DM = disease management
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the U.S. respectively) [4,5]; similar percentages of the elderly
who are married (60% and 56%) [4,7]; similar percentages of the
elderly living in nursing homes (4.1% and 4.5%) [4,5]; and similar
disability adjusted life-years (70.4 and 70.0 years) [8].
In contrast, Israel has a higher percentage of elderly with
self-care disability; e.g., difficulty in taking care of personal needs
like dressing and bathing (15% and 9.5% for Israel and the U.S.,
respectively) [5,9]. Moreover, during the past two decades the
number of disabled elderly in Israel has increased more than 2.5
times and is expected to increase by an additional 23% by the
year 2010 [4].
In order to address the burden of chronic illness, the U.S.
has adopted a strategy of systematically identifying and assisting
individuals at risk. Due to the financial opportunity, it is no
surprise that, in its short existence, disease management has
asserted itself as an integral component of the U.S. healthcare
industry, with specialty disease management companies’ annual
revenues projected to reach $20 billion in the U.S. market by
the year 2010 [10]. Given that Israel and the U.S. have similar
demographics in their chronically ill populations, it would make
intuitive sense for Israel to replicate efforts made in the U.S. to
incorporate DM strategies in the health system.
DM is premised upon the basic assumption that health
services utilization and morbidity can be reduced for those with
Table 1. Leading causes of death, as a percentage of total deaths, in
the United States and Israel
USA (2001)*

Israel (1998-2000)**

Male
29

Female
29

Male

Female

Disease of the heart

24

23

Malignant neoplasms

24

22

23

24

Cerebrovasacular diseases

5

8

6

8

Diabetes mellitus

3

3

6

8

Chronic lower respiratory disease

5

5

3

3

Top 5 as a percentage of total deaths

66

67

62

66

Sources:
* Anderson RN, Smith BL. Deaths: Leading Causes for 2001: National Vital Statistics
Report. Vol. 52, no. 9. Hyattsville, MD: National Center for Health Statistics, 2003.
** Department of Health Information, Ministry of Health, Central Bureau of Statistics,
Israel.
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chronic illness by augmenting traditional episodic medical care
with services and support between physician visits [11]. In additt
tion, for many chronic diseases there is significant opportunity to
improve the quality and continuity of care. Examples include enst
suring that diabetics get regular tests of glucose control (HbA1c),
or individuals with known coronary disease take a beta blocker.
DM program interventions are intended to assist physicians and
their patients in identifying and closing gaps in care due to the
fragmented nature of the current system [12-14].
DM programs attempt to achieve these goals by: a) accurt
rately identifying those in the population with the disease or at
significant risk of developing the disease; b) inviting those with
the greatest risk of morbidity and health services utilization to
participate in the program; and c) intervening with physicians
and patients to effect some change in health behavior includit
ing compliance with treatment and self-management. For many
DM programs, the primary means to execute these intervention
strategies is through telephonic interactions between a DM
nurse, the patient, and the physician. According to the Disease
Management Association of America, a full-service disease manat
agement program must include all of the following: population
identification processes, evidence-based practice guidelines,
collaborative practice models to include physicians and supportservice providers, patient self-management education, process and
outcomes measurement, evaluation and management, and routine
reporting/feedback loops (which may include communication with
patient, physician, health plan/ancillary providers, and practice
profiling) [14].

Israel should seriously consider implementing
disease management at the healthcare
system level as an approach to reducing
morbidity of its chronically ill population
Recent meta-analyses and review articles have suggested that
DM interventions (e.g., patient education, provider education,
provider feedback, and provider reminders) are successful in
increasing provider adherence to guidelines, improving patients’
disease control, and enhancing patient satisfaction [15-18].
However, the scant literature available on the economic effectivent
ness of DM has shown conflicting results [16,17,19,20]. The most
significant impact is made in situations where hospital admission
and emergency room visit rates are high and there is opportunity
to reduce these utilization costs [21]. Proponents of DM make
the argument that this strategy is the responsible action to take,
regardless of economic savings [14].
Given the potential benefits to a health system from implemt
menting DM programs, countries outside of the U.S. have recently
shown keen interest in the concept. However, they are learning
fairly quickly that the DM model developed for the U.S. market
must be tailored to the idiosyncrasies of their own systems
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before adopting DM on a population-wide basis. Since the enactmt
ment of the National Health Insurance Law in 1995 [22], Israel’s
healthcare system has become the most suitably structured of all
systems to develop and implement comprehensive DM.
The purpose of this paper is to provide a philosophical disct
cussion addressing how DM could be introduced into the Israeli
healthcare system. While ultimately the decision to invest in DM
lies with stakeholders at various institutional levels in Israel,
this paper is intended to provide direction and support for that
decision-making process. Now the question remaining is whether
or not Israel is ready for disease management.

The Israel healthcare system as a structure for
disease management
The U.S. healthcare system is an entanglement of many difft
fering payers, providers, and consumers. For example, public
healthcare is financed through general income taxes to insure
retirees (Medicare), those in poverty (Medicaid), and, indirectly,
the 48.5 million uninsured (15.7% of the population) [23]. Private
healthcare is financed through employers who self-insure or
obtain health insurance through a third party, and individuals
who purchase insurance on their own or pay out-of-pocket for
services. Providers can get reimbursed from any of the payers
stated above, via direct fee-for-service payment, a fee schedule,
or capitation. In many cases, consumers are the payers as well,
yet the lack of adequate information forces them to rely on direct
advertising or questionable advice as to which services they really
need.
Given this state of affairs, disease management programs in
the U.S. are developed, implemented, and paid for by all the
entities described above. This leads to systemic confusion, lack of
support by providers, and, ultimately, difficulties for the program
to carry out the task of coordinating care and ensuring continuity
in treatment across settings for each patient [24]. In contrast, the
reforms adopted in the Israel healthcare system have removed
most of the barriers that face population-based DM in the U.S.
and elsewhere.
Financing the Israeli healthcare system

Currently healthcare in Israel is funded by three primary sources:
a) a health tax that is imposed on each adult resident and paid
directly to the National Insurance Institute (Social Security);
b) monies passed down to the NII from the treasury derived
from income tax and general revenues; and, to a much lesser
degree, by c) voluntary insurance premiums and out-of-pocket
costs paid directly by individuals. The NII funnels funds to the
system by paying risk-adjusted capitation to health management
organizations, which, in turn, reimburses providers of inpatient
and outpatient hospital services according to a fee schedule or
fixed rates.
The financing of DM in Israel could easily be accomplished
with little modification to the current structure. Taking the currt
rent German healthcare system as an example, Statutory Health
NII = National Insurance Institute
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Insurance reimburses HMOs at a higher
level for their DM program participants. This is
meant to provide incentive for HMOs to enroll
chronically ill patients rather than “cream-skimmt
ming” only the healthy ones [25]. Given that
the NII in Israel already uses a risk-adjusted
mechanism for capitating HMOs, there currt
rently exists a platform on which to build an
incentive program for HMOs to enroll patients
with these conditions. The German approach
is well worth considering as a financing model
for Israel.

Contracts for DM Services
Accredits Programs
Ensures Quality and Effectiveness

Ministry of Health

National Insurance Institute

Health Funds

Identifies Suitable Patients
Encourages Enrolment
Oversees Coordination of Care
Funds DM program
Evaluates Program Effectiveness

DM Program

Enrols Patients
Asseses Disease Burden
Changes Patient Behaviors
Coordinates Care with Providers
Provides Program Reports

Pharmacies

Identifies Suitable Patients
Encourages Enrolment
Follows Evidence-based Medicine
Coordinates Care
Evaluates Compliance

The role of government

In this single-payer system, the Israeli governmt
ment controls not only the flow of money to
finance the system, but how that money is
used. Assuming a system-wide adoption of
DM and as illustrated in Figure 1, the role of
government, vis-à-vis the NII, could mirror that
of Centers of Medicare and Medicaid Services
(CMS) in the U.S. which sets reimbursement
rates and pays for healthcare services, contracts
with DM organizations to implement programs,
and ensures the quality and effectiveness of
each program. In addition, the Ministry of
Health could develop specific requirements of
a DM program and provide accreditation to
organizations contracting to fulfill this role.

Physicians

Reimburses Health Funds via
Risk-Adjusted Capitation

Hospitals

Figure 1. A proposed system-wide approach for implementing disease management
in Israel

The role of HMOs

Having only four health funds in the Israeli system that offer
an identical basket of services at the same price to nearly the
entire population is an advantage over other systems in that it
affords tighter control over equity of access to health services.
HMO reimbursement from the NII covers all primary, secondary,
and tertiary services, excluding long-term and mental healthcare.
As a result, HMOs could play a central role in coordinating and
implementing DM.
In this model, health funds would choose to either contract
with a vendor to provide DM services (similar to the U.S.
Medicare system), or build a program based on internal compt
petencies and coordination with providers within the network
[26]. As shown in Figure 1, the HMOs would be tasked with
identifying patients suitable for the program, persuading them
to participate, overseeing coordination and continuity of care for
each patient within the network of service providers, funding the
program (through reimbursement from the NII), and measuring
the program’s clinical and economic effectiveness.

the patient and encouraging their enrollment into the program.
Upon enrollment the participant’s disease burden or health status
should be assessed and used to determine the type and level of
intervention the patient will require. There are two avenues that
DM must pursue to achieve program success. First, patients must
receive timely and appropriate care for their condition. As the
DM program staff will be in regular communication with patients,
any noticeable change in health status or presentation of acute
symptoms should trigger an immediate referral to the appropriate
healthcare provider.
Second, patients must be taught self-management techniques.
This requires behavior modification and health education. It is
extremely important that DM staff who consult with patients be
trained in psychosocial behavioral models in order to facilitate
that learning and behavioral change process [27,28]. At the most
fundamental level, a program’s success is heavily dependent on
the patient’s interest and ability to better manage his/her own
disease processes.
The role of the healthcare provider

HMO = health management organizations

One of the foremost barriers to successful implementation of any
DM program is lack of provider involvement and support [29-31].
Doctors, pharmacists, and other healthcare specialists represent
the patient’s physical point of contact with the system. Providers
not only have the ability to identify suitable participants for the
program that other systematic methods may not catch, but they
also have tremendous influence in persuading patients to enroll
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The role of a DM program

Once patients are identified, either by the HMO or as a referral
from a care provider, the DM program is tasked with contacting
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in the program. The reverse is also true. Unsupportive providers
can dissuade patients from participating in DM programs; moreot
over, even well-intentioned providers who are not knowledgeable
about effective behavior change strategies can actually cause
resistance to appropriate health-related behaviors [32,33].
As the provider ultimately holds the responsibility for patient
care, a DM program must elicit the support and involvement of
the provider network. This involvement can manifest as providerdriven development of practice guidelines, choice of therapies
and alternatives, and operational flows to ensure coordination
and continuity of patient care throughout the system. Moreover,
during face-to-face contact with the patient, providers are in the
best position for assessing patient compliance with the interventt
tion and encouraging their continued commitment.
Evaluating program effectiveness

Evaluating the effectiveness of disease management is essential
to ensure that the economic and clinical goals of the program
are achieved. In the U.S., programs implemented for private
payers are typically evaluated by the DM program administrators
and validated by either the payer or an independent third party.
Programs implemented for Medicare are evaluated on their behalf
by a contracted third party.
The type of research design used in the evaluation is extt
tremely important and is the subject of ongoing debate in the
U.S. Historically, the most widely used method in the disease
management industry for evaluating program effectiveness is
referred to as the “total population approach” in which the entire
population’s healthcare cost experience is measured for the year
prior to program implementation and then again after each progt
gram year. This model is a pretest–posttest design, with the most
basic limitation being that, without a control group, there may be
sources of bias and/or competing extraneous confounding factors
that offer plausible alternative explanations for the change from
baseline [34]. Alternatively, more rigorous evaluation designs have
recently been proposed to supplant the weaker total population
approach [35-39].
In the proposed Israeli system, there are several options availat
able regarding who would conduct the program evaluation. First,
the HMOs could conduct the evaluation and present the results
to the Ministry of Health. Second, the DM program could conduct
the evaluation, providing results to both the HMO fund and the
Ministry. Thirdly, the Ministry could conduct the evaluation. Since
all of these parties (Ministry, HMO, and DM program) have a
vested interest in the outcomes, there will be concerns of bias in
the results favoring the organization conducting the assessment.
The preferred route would be to have an independent third party
evaluate the outcomes and present the overall results in a public
forum to ensure transparency of the process. It is obvious that
the more stringent research designs should be built into each
DM program.

Conclusions
While the U.S. and Israel have very similar chronically ill populatt
tions, the U.S. healthcare system has positioned disease managemt
670
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ment as one of the primary means of providing care to this
population. The Israel healthcare system has an organizational
structure that is much better suited to implementing DM on a
population-wide basis than the U.S. That is not to say that barrt
riers do not exist in embracing the concept of DM. The system
in Israel has many diverse and competing forces, such as strong
unions and professional associations among healthcare worket
ers, political affiliations among health funds, and the changing
importance in the role of the Ministry of Health and healthcare
in Israel as a function of the political parties in power. Both
Germany [25] and the Netherlands [40] have similar healthcare
systems to that of Israel and serve as good models for how these
barriers can be overcome in order to implement a system-wide
approach to chronic disease management. Whether Israel is ready
to embrace DM as a concept for improving health status of the
chronically ill now remains a matter of discussion for policy-maket
ers and stakeholders in the healthcare system.
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Patience is also a form of action
Auguste Rodin (1840-1917), French sculptor, best known for his works
The Kiss, The Thinker, The Gates of Hell, and The Burghers of Calais

Capsule
Bacterial attack and cancer
A functional no-nribosomal peptide polyketide synthase (pks)
gene cluster on a genomic island has been discovered in
Escherichia coli that induces DNA double-strand breaks in the
infected host-cell DNA and in turn causes a block in mitosis.
Nougayrede and co-workers found that the pks island is widely
distributed in commensal E. coli strains and is even found in
a strain used as a probiotic agent. The genotoxic effect may
be exploited by the bacteria to slow the rate of renewal of
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the intestinal epithelium by blocking the cell cycle. Thus, the
relation between pathogenicity and commensalism may be
more complicated than has been assumed. These findings
may provide clues about the role of microorganisms in the
development of colonic cancers.
Science 2006;313:848
Eitan Israeli
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