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Executive Summary

Poor nutrition is a major problem in older Americans. Inadequate
intake affects approximately 37 to 40 percent of community-dwelling in-
dividuals over 65 years of age (Ryan et al., 1992). In addition, the vast
majority of older Americans have chronic conditions in which nutrition
interventions have been demonstrated to be effective in improving health
and quality-of-life outcomes. Eighty-seven percent of older Americans
have either diabetes, hypertension, dyslipidemia, or a combination of
these chronic diseases (NCHS, 1997). These conditions all have adverse
outcomes that can be ameliorated or reduced with appropriate nutrition
intervention. Yet for the vast majority of Medicare beneficiaries, nutrition
therapy by a nutrition professional is not a covered benefit. Although
varying amounts of basic nutrition services are included in reimburse-
ment payments in hospital, home health, and post-acute care settings,
services have been largely inconsistent or inadequate to meet the needs of
the growing elderly population.

The Medicare program has traditionally not covered preventive ser-
vices. Nutrition therapy in the ambulatory or outpatient setting has been
considered a preventive service and, therefore, given its original intent to
provide only reasonable and necessary services for the diagnosis and
treatment of disease, Medicare has explicitly not covered nutrition
therapy, or any other type of health education or counseling. In 1980
Congress approved its first exception to the exclusion of preventive ser-
vices by approving coverage for the pneumococcal pneumonia vaccine.
In 1997, recognizing the need for education and counseling in the man-

1
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2 NUTRITION AND HEALTH IN THE NATION’S ELDERLY

agement of diabetes, Congress approved Medicare coverage for diabetes
self-management training as part of the Balanced Budget Act.

In addition to the recent coverage for diabetes education, the Bal-
anced Budget Act of 1997 also required that the Department of Health
and Human Services contract with the National Academy of Sciences,
Institute of Medicine to examine the benefits and costs associated with
extending Medicare coverage for certain preventive and other services.
The services specifically targeted for examination included screening for
skin cancer; medically necessary dental services; elimination of time re-
strictions on coverage for immunosuppressive drugs after transplants;
routine patient care for beneficiaries enrolled in approved clinical trials;
and nutrition therapy, including the services of a registered dietitian. This
report addresses the benefits and costs associated with extending Medi-
care coverage specifically for nutrition therapy.

THE COMMITTEE AND ITS CHARGE

In early 1999, the Institute of Medicine appointed an expert commit-
tee charged with the task of analyzing available information, hearing
from other experts, and developing recommendations regarding techni-
cal and policy aspects of the provision of comprehensive nutrition ser-
vices, delineated as follows:

* coverage of nutrition services provided by registered dietitians and
other health care practitioners for inpatient medically necessary parenteral
and enteral nutrition therapy;

* coverage of nutrition services provided by registered dietitians and
other health care practitioners for patients in home health and skilled
nursing facility settings; and

* coverage of nutrition services provided by registered dietitians and
other trained health care practitioners in individual counseling and group
settings, including both primary and secondary preventive services.

In addition, the committee was charged with evaluating, to the extent
data were available, the cost and benefit of such services to Medicare
beneficiaries as well as the research issues needed to provide additional
understanding of the relationship between provision of quality nutrition
services and quality-of-life outcomes.

The expert committee was composed of 14 individuals and repre-
sented the areas of geriatric medicine, clinical nutrition and metabolism,
epidemiology, clinical dietetics, nursing, evidence-based medicine, out-
patient counseling, nutrition services management, nutrition support,
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http://www.nap.edu/catalog/9741.html

alth in the Nation's Elderly: Evaluating Coverage of Nutrition Services for the Medi

EXECUTIVE SUMMARY 3

health economics, and health policy. Committee members held a variety
of science and professional degrees and were representative of a geo-
graphical cross section of the nation.

Although the majority of committee members were medical or nutri-
tion professionals, in order to avoid a potential conflict of interest, com-
mittee members were limited to those who were employed in areas that
would not be directly affected by any changes in legislation with regard
to nutrition services (i.e., management, research, education). One member
of the committee had experience in, but was not primarily responsible for,
the evaluation of reimbursement for nutrition services within the profes-
sional association, the American Dietetic Association. On the other end of
the spectrum, another member had no medical or nutrition background
but rather had experience in legislation associated with Medicare policy
and its statutory limitations.

For the purposes of this report, the committee considered the term
“nutrition services” to consist of two tiers. The first tier of services is basic
nutrition education or advice, which is generally brief, informal, and typi-
cally not the focal reason for the health care encounter. More often than
not, its aim is to promote general health and/or the primary prevention of
chronic diseases or conditions. The second tier of nutrition services is the
provision of nutrition therapy, which includes individualized assessment
of nutritional status; evaluation of nutritional needs; intervention, which
ranges from counseling on diet prescriptions to the provision of enteral
(tube feeding) and parenteral (intravenous feeding) nutrition; and follow-
up care as appropriate. Nutrition therapy generally addresses nutrition
interventions specific to the management or treatment of certain existing
conditions and is usually individualized to meet the food habits of the
patient.

Although the population of Medicare beneficiaries includes individu-
als younger than 65 years of age through its coverage of the disabled and
those with end-stage renal disease, the focus of this report is the examina-
tion of medical evidence for people age 65 and older. However, because
clinical studies focusing solely on individuals older than 65 are limited,
most of the evidence examined to evaluate the extent to which nutrition
therapy affects outcome included studies conducted with subjects or pa-
tients of younger ages. Renal disease has been included in this review, but
with a primary focus on pre-end-stage disease. This focus was taken given
the available data, which suggested that nutrition therapy could slow the
progression of pre-end-stage disease and that Medicare coverage for those
with renal disease now begins only when an individual is classified as
having “end-stage disease.”
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4 NUTRITION AND HEALTH IN THE NATION’S ELDERLY

The Committee’s Approach

In approaching the charge to the committee, three distinct questions
needed to be systematically addressed. The first question was—Is there
evidence that the provision of nutrition services is of benefit to individu-
als in terms of morbidity, mortality, or quality of life? Approximately
two-thirds of the committee’s effort was spent in this initial phase. In
gathering available evidence, systematic searches of online databases were
conducted and the committee reviewed relevant medical literature with a
focus on original research and systematic reviews. This literature was
evaluated and categorized in terms of types of studies and preponder-
ance of the evidence that indicated specific effects of nutrition therapy for
each condition evaluated.

The committee also sought out opinions from experts in various fields.
A workshop was held at which invited professionals were asked to
present on requested topics and engage in discussion with the committee
regarding various aspects of this report. Organizations were also con-
tacted and invited to give both oral and written testimony. In addition,
consultants were used for several fields in order to augment the com-
mittee’s expertise in the areas of cancer, osteoporosis, renal disease, and
heart failure. The names of all workshop speakers, organizations con-
tacted, and consultants to the committee can be found in Appendix C.

For conditions where documentation was found to support nutrition
intervention, a second question asked—Specifically, to what extent are
registered dietitians, as well as other health care professionals, qualified
by training and credentials to provide such services? Credentialing agen-
cies for various health professionals involved in nutrition care were con-
tacted for professional education and training qualifications. Evidence for
nutrition interventions resulting in positive outcomes was evaluated with
regard to type of health provider administering the nutrition interven-
tion. For most conditions, the types of individuals conducting study inter-
ventions were not uniform. In the studies reviewed, although registered
dietitians most often provided the nutrition-based therapy, in some stud-
ies other personnel administered the intervention evaluated, and many
studies did not describe who specifically provided the intervention.

The final question to be answered was—What are the costs and pos-
sible offsets for the provision of such services? The Lewin Group, a quan-
titative analysis consulting firm in the Washington, D.C. area, assisted in
the analysis of estimated overall costs to the Medicare program after be-
ing given the committee’s recommendations on which conditions should
be covered and what assumptions the analyses should be based upon.
The findings of the committee with regard to the three questions follow.
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NUTRITION SERVICES AND TRENDS THAT INFLUENCE
THE DELIVERY OF SERVICES

Health care trends have had a significant impact on the delivery of
nutrition services to Medicare beneficiaries. Nutrition professionals his-
torically have been available primarily to the inpatient hospital popula-
tion, where length of stay allowed some degree of provision of nutrition
therapy. In these traditional settings, outpatient clinics were maintained
as a service to the hospital community and staffed by inpatient depart-
ments. The shift from traditionally delivered inpatient care to ambulatory
care has reduced the number of hospital beds and increased the acuity
level of patients hospitalized. Shorter stays have reduced or eliminated
the ability to provide in-depth nutrition counseling during hospitaliza-
tion. Cost centers without revenue streams, such as routine nutrition coun-
seling, within the hospital have been eliminated. This has resulted in
decreased availability of continued nutrition therapy and monitoring as
an ambulatory service of the hospital. Although the trends in health care
have led to these changes in the availability of services, the change in
practice setting is not necessarily a problem given that nutrition counsel-
ing, for many reasons, is likely to be more effective in the ambulatory or
home health setting than in the complex environment of today’s hospi-
tals. The changes in where the service of nutrition therapy is provided
and how it is financed however, have led to significant barriers to access
for many Medicare beneficiaries.

NUTRITIONAL HEALTH IN THE OLDER PERSON

In reviewing the importance of nutrition to the health of older Ameri-
cans, both malnutrition and the role of nutrition in the management of
health conditions must be considered. As a population, older adults are
more likely than younger ones to have a variety of chronic conditions and
functional impairments that may interfere with the maintenance of good
nutritional status. In turn, lack of attention to dietary intake and poor
nutritional status can impact the progression of many chronic diseases
and contribute to declining health.

Malnutrition as a term is defined more specifically by nutrition pro-
fessionals as poor nutrition; thus, it encompasses not only inadequate in-
take (e.g., lack of adequate calories, protein, and vitamins), but also excess
intake of nutrients (e.g., obesity or conditions caused by taking too much
of a nutrient, such as hypercholesterolemia or hypervitaminosis).

Obesity, a condition of overnutrition, is the most common nutritional
disorder in the U.S. population and in the elderly. In the older population,
obesity often occurs linked with other clinical conditions such as hyper-
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tension, diabetes, and dyslipidemia. In all of these conditions, the treat-
ment of obesity in itself can produce improvements in diagnosis-specific
outcomes. However, in older persons, it has been demonstrated that obe-
sity or excess body fat alone does not necessarily predict mortality and,
indeed, may even be protective against early death. For these reasons, the
committee felt that generalizations regarding weight reduction in the
older population should be individualized and would best be addressed
only as it pertained to other specific conditions examined in this report.

Undernutrition, although much less common than obesity, can be of
significant prognostic importance among older adults. Among hospital-
ized and nursing home patients, undernutrition is especially prevalent.
Many older adults are admitted to hospitals already undernourished;
others become undernourished during hospitalization as a result of poor
nutritional intake and higher-than-normal energy requirements. The com-
mittee found supporting, but limited, data showing that outcomes were
improved by nutrition therapy in the acute care setting. The absence of
data likely reflects the short lengths of hospital stays, which preclude
appropriate efforts to intervene. Nonetheless, the assessment of dietary
intake and the implementation of interventions in such settings are en-
couraged, when possible, if only to prevent further deterioration in the
patient’s nutritional status and to serve as a baseline for interventions to
be initiated in other settings.

In the nursing home setting, undernutrition has received widespread
attention and is particularly complicated. When problems such as chronic
disease, multiple medications, depression, functional limitations, limited
cognitive ability, and self-feeding deficits are superimposed on depen-
dence on institutionalized food service and staffing issues, overt under-
nutrition is likely to occur.

In considering the provision of nutrition therapy across the continuum
of care, the committee examined evidence for specific diseases and condi-
tions that frequently impact Medicare beneficiaries and produce signifi-
cant morbidity and mortality, and for which nutrition interventions have
generally been recommended. In addition, nutrition services in each of
the following distinct patient care settings were evaluated: acute care,
short-stay facilities (hospitals); ambulatory services (outpatient); home
care; and skilled nursing and long-term care facilities.

FINDINGS AND RECOMMENDATIONS FOR
MEDICARE COVERAGE OF NUTRITION THERAPY

Recommendation 1. Based on the high prevalence of individu-
als with conditions for which nutrition therapy was found to be
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of benefit, nutrition therapy, upon referral by a physician,
should be a reimbursable benefit for Medicare beneficiaries.

Although few randomized clinical trials have directly examined the
impact of nutrition therapy, there is consistent evidence from limited data
to indicate that nutrition therapy is effective as part of a comprehensive
approach to the management and treatment of the following conditions:
dyslipidemia, hypertension, heart failure, diabetes, and kidney failure.
Conditions evaluated for which data at this time are lacking or insuffi-
cient to support a recommendation for nutrition therapy included cancer
and osteoporosis. In the case of osteoporosis, although nutrition interven-
tion through calcium and vitamin D supplementation has clearly been
found to improve health outcomes, there is a lack of available evidence to
suggest that nutrition therapy, as opposed to basic nutrition education
from various health care professionals, would be more effective. For can-
cer treatment, however, with the exception of the role of enteral and
parenteral nutrition therapy, a preliminary review of the literature re-
vealed insufficient data at this time regarding the role of nutrition therapy,
specifically nutrition counseling, in the treatment of cancer and the man-
agement of its symptoms. For this reason, only evidence pertaining to
enteral and parenteral nutrition therapy in the management and treat-
ment of cancer was extensively reviewed.

Summaries of the evidence for conditions which were extensively
reviewed can be found in Box ES.1. In addition, a summary of the types of
evidence available for these conditions can be found in Table ES.1. It was
beyond the scope of this report to examine all possible medical conditions
for which nutrition therapy may be indicated. There are likely other con-
ditions that were not specifically reviewed but may warrant coverage.
Likewise, medical conditions which individually might not warrant nu-
trition therapy may well require intervention from a trained nutrition
professional when these conditions occur in combination.

An underlying factor for the recommendation that coverage be in-
cluded for nutrition therapy upon physician referral for any condition,
including those not reviewed in this report, is that 87 percent of Medicare
beneficiaries over 65 years of age have diabetes, hypertension, and/or
dyslipidemia alone. This estimate does not include those individuals with
heart failure, chronic renal insufficiency, or undernutrition. Thus, it may
be administratively more efficient for the Health Care Financing Admin-
istration (HCFA) (the unit of the Department of Health and Human Ser-
vices responsible for administering the Medicare program) to base cover-
age on physician referral rather than on specific diagnoses. In addition,
while physicians may not necessarily be trained in nutrition therapy, they
are trained to gauge which conditions warrant referral to a nutrition pro-
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BOX ES.1 Summary of Evidence Supporting the Use of
Nutrition Therapy in Selected Prevalent Diagnoses

Dyslipidemia Substantial evidence from observational studies and from random-
ized trials supports the use of nutrition therapy as a means to improve lipid profiles
and thereby prevent cardiovascular disease in the elderly. Furthermore, numerous
professional organizations including the American Heart Association, the National
Cholesterol Education Program of the National Heart, Lung, and Blood Institute,
and the Second Joint Task Force of European and Other Societies on Coronary
Prevention advocate nutrition therapy as an integral part of medical therapy for
persons with dyslipidemia. Recommendations for nutrition therapy extend to those
individuals not on cholesterol-lowering therapy as well as persons on medications
such as statins.

Hypertension Available evidence from several trials conducted in the elderly and
from numerous studies conducted in other populations strongly supports nutrition-
based therapy as an effective means to reduce blood pressure in older-aged per-
sons with hypertension. At a minimum, such therapy can be an adjuvant to medi-
cation. In selected individuals, medication stepdown and potentially medication
withdrawal are feasible. Nutrition therapy is recommended as part of the standard
of care by the Joint National Committee on Prevention, Detection, Evaluation, and
Treatment of High Blood Pressure and the National Heart, Lung, and Blood Insti-
tute Working Group report on Hypertension in the Elderly.

Heart Failure Available evidence from several small clinical trials and a few ob-
servational studies supports the use of nutrition therapy in the context of multidis-
ciplinary programs. Such programs can prevent readmissions for heart failure, re-

fessional, just as they are trained to recognize any other conditions which
require referral for sub-specialty care. Additionally, by basing nutrition
therapy on referral from a physician, it will prevent self-referral for condi-
tions for which evidence of efficacy is not available. For these reasons it is
recommended to Congress that reimbursement for nutrition therapy be
based on physician referral rather than on a specific medical condition.
Recommendations regarding the number of nutrition therapy visits
for various conditions, other than for the necessary purpose of producing
cost estimates, were not made because it is within the appropriate role of
HCEFA to establish reasonable limits in accordance with accepted practice.

Recommendation 2. With regard to the selection of health care
professionals to provide nutrition therapy, the registered dieti-
tian is currently the single identifiable group with standard-
ized education, clinical training, continuing education, and
national credentialing requirements necessary to be directly re-
imbursed as a provider of nutrition therapy. However, it is rec-
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duce subsequent length of stay, and improve functional status and quality of life.
Nutrition therapy is recommended as part of the standard of care in guidelines
prepared by the American College of Cardiology-American Heart Association and
by the Agency for Healthcare Research and Quality.

Diabetes Available evidence from randomized clinical trials, including data in sub-
stantial numbers of individuals over the age of 65, supports the use of nutrition
therapy as part of the overall multidisciplinary approach to the management of
diabetes, which also includes exercise, medications, and blood glucose monitor-
ing. Nutrition therapy is also recommended as part of the standard of care by the
American Diabetes Association and the World Health Organization.

Pre-Dialysis Kidney Failure Research findings from a randomized clinical trial
and two meta-analyses suggest that nutrition therapy may have a beneficial effect,
over the long term, in delaying the progression of kidney disease. A National Insti-
tutes of Health consensus conference has recommended nutrition therapy as part
of the management for chronic renal insufficiency.

Osteoporosis Enhanced intake of calcium and vitamin D for both the prevention
and treatment of osteoporosis in the at-risk elderly population is strongly supported
by a considerable body of evidence including multiple randomized controlled trials.
Increased calcium and vitamin D intake is recommended as part of the standard of
care by the National Osteoporosis Foundation as well as the World Health Organi-
zation. Whether or not nutrition therapy by a trained nutritional professional is need-
ed depends on the individual’s desired mode of calcium and vitamin D intake,
specifically supplements versus foods, as well as other potential nutrient restric-
tions or unique meal planning circumstances.

ognized that other health care professionals could in the future
submit evidence to be evaluated by HCFA for consideration as
reimbursable providers.

The congressional language which initiated this study requested not
only an analysis of the extent to which nutrition services might be of
benefit to Medicare beneficiaries but also “an examination of nutritional
services provided by registered dietitians...”. Available evidence regard-
ing the education and training of registered dietitians as well as other
health professionals needed to adequately provide nutrition services was
systematically reviewed (see chapter 13). A summary of this information
can be found in Table 13.1. The committee however, found a paucity of
literature that compared the roles of specific providers of nutrition ser-
vices to patient outcome or efficacy of treatment.

The committee determined that in the spectrum of health care set-
tings and patient conditions, two tiers of nutrition services exist. The first
tier is basic nutrition education and advice, which is generally provided
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incidental to other health services. This type of nutrition service, “nutri-
tion education,” can generally be provided by most health care profes-
sionals who have had basic academic training in food, nutrition, and
human physiology (e.g., physicians, nurses, pharmacists). The second tier
of nutrition services is nutrition therapy, which involves the secondary
and tertiary prevention and treatment of specific diseases or conditions.

The provision of nutrition therapy was found to require significantly
more training in food and nutrition science than is commonly provided in
typical medical, nursing, pharmacy, or chiropractic education curricula.
Nutrition science requires components of biochemistry, biology, medi-
cine, behavioral health, human physiology, genetics, anatomy, psychol-
ogy, sociology, economics, and anthropology. Food science requires
knowledge of food chemistry, food selection, food preparation, food pro-
cessing, and food economics (see chapter 13). In summary, nutrition
therapy involves a comprehensive working knowledge of food composi-
tion, food preparation, and nutrition and health sciences, in addition to
components of behavior change. This broad knowledge base is necessary
to translate complex diet prescriptions into meaningful individualized di-
etary modifications for the layperson.

The committee therefore finds that, with regard to the selection of
health care professionals, the registered dietitian is currently the single
identifiable group of health care professionals with standardized educa-
tion, clinical training, continuing education, and national credentialing
requirements necessary to be a directly reimbursable provider of nutri-
tion therapy. This recommendation is in line with the U.S. Preventive
Services Task Force (1995) rating of professionals to deliver dietary coun-
seling which indicated that, based on available evidence, counseling per-
formed by a trained educator such as a dietitian is more effective than by
a primary care clinician.

It is recommended, however, that other health care professionals
within certain subspecialty areas of practice may be knowledgeable in
particular areas of nutrition intervention through individual training and
experience and should be considered for reimbursement on a case-by-
case basis. Some health professionals may be knowledgeable with regard
to nutrition intervention for specific categories of patients (e.g., certified
diabetes educators). These health professionals serve as excellent rein-
forcers of nutrition interventions and behavior modification following
individualized nutrition therapy by a dietitian. While their involvement
contributes to the nutritional management of diabetes, it is considered
basic nutrition education and should continue to be viewed as incidental
to routine medical care and not specifically reimbursable as nutrition
therapy.

In addition to providing reimbursable nutrition therapy directly to
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clients and patients, a registered dietitian should be involved in educating
other members of the health care team regarding nutrition interventions
and practical aspects of nutrition care. This is of particular importance in
the areas of home care, ambulatory (outpatient) care, and care given in
skilled nursing and long-term care facilities, where basic nutrition advice
or reinforcement of nutrition plans will likely be provided by other health
care professionals.

In the congressional conference report that described the areas to be
reviewed by the requested study, the effectiveness of group versus indi-
vidual counseling was also identified. A lack of scientific data comparing
the effectiveness of individual versus group nutrition counseling sessions
was apparent. While group education can provide elderly individuals
with opportunities for discussion and support, it may be a suboptimal
environment for many elderly individuals with learning barriers such as
vision or hearing loss. Individualized counseling can better take into ac-
count the multiple diagnoses frequently encountered in older individuals
when relating dietary interventions, food preferences, life-style, and cul-
tural factors—all of which are important factors in achieving and sustain-
ing dietary changes. For these reasons, it was concluded that at least one
session of individualized nutrition therapy is necessary and should be in-
cluded for optimal effectiveness. However, given that learning styles vary
among individuals, it may not be possible to generalize as to whether
group or individual counseling is more effective in specific disease states
for the remainder of the educational process.

Recommendation 3. Reimbursement for enteral and parenteral
nutrition-related services in the acute care setting should be
continued at the present level. A multidisciplinary approach to
the provision of this care is recommended.

The provision of enteral and parenteral nutrition in the acute care
setting is currently covered for Medicare beneficiaries as part of the pro-
spective payment system. Medical conditions for which enteral and par-
enteral nutrition regimes may be warranted were reviewed and it was
concluded that their use in preventing complications and overt malnutri-
tion has been shown to be effective for many conditions. A summary of
supporting evidence for various conditions can be reviewed in Table ES.2.

The delivery and oversight of enteral and parenteral nutrition therapy
is best carried out by a multidisciplinary team including a physician,
pharmacist, nurse, and dietitian. Although a multidisciplinary team is
optimal, a variety of formal and informal multidisciplinary models have
utility, and ultimately the composition and administration should de-
pend on the institutional setting and available resources. However, the
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critical involvement of an individual trained in the progression of pa-
tients from enteral nutrition to solid food needs to be ensured.

ADMINISTRATIVE RECOMMENDATIONS REGARDING
THE PROVISION OF NUTRITION SERVICES

Recommendation 4. HCFA as well as accreditation and licens-
ing groups should reevaluate existing reimbursement systems
and regulations for nutrition services along the continuum of
care (acute care, ambulatory care, home care, skilled nursing
and long-term care settings) to determine the adequacy of care
delineated by such standards.

The committee found numerous inconsistencies with regard to regu-
lations and reimbursement systems related to the provision of nutrition
services across the continuum of care. The most pronounced inconsis-
tency is the variation in coverage of nutrition services between the acute
care inpatient setting and the ambulatory care (outpatient) setting. Pa-
tients are often discharged from a short-stay, acute care setting in need of
nutrition therapy. However, although nutrition services are part of the
bundled payment system in the acute care setting, coverage is no longer
available upon discharge to the ambulatory setting. Ironically, it is the
ambulatory (outpatient) setting in which patients may benefit most from
nutrition counseling. In the home care setting, weak regulations with
regard to nutrition therapy result in inadequate services being provided.

HCEFA relies on accrediting agencies to enforce standards of nutrition
care. Although the Joint Commission on Accreditation of Healthcare Or-
ganizations (JCAHO) designates the geriatric population as a high-risk
group and has emphasized nutrition in its on-site inspections during the
past few years, increased attention still has to be drawn to developing and
implementing standards related to the process of assessing the nutritional
and functional status of elders as well as identifying and correcting inad-
equacies of care.

Nutrition services for Medicare beneficiaries in acute care, home care,
and long-term care settings are covered largely through bundled pay-
ment systems. Reimbursement systems must be strengthened to ensure
provision of adequate nutrition care in acute care, home care, dialysis
centers, and skilled nursing and long-term care facilities. It is recom-
mended that HCFA as well as accreditation and licensing groups reevalu-
ate all existing reimbursement systems and regulations for nutrition care
in acute care, ambulatory care, home care, and long-term care settings.
Several areas have been identified that should specifically be addressed
and are included in the following recommendations.
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TABLE ES.2 Hospital Settings: Evaluation of Nutrition Support
Interventions

Observational Consensus Systematic
Studies? Document Review

Intervention Gpb Elderly GP  Elderly GP  Elderly

Gastrointestinal
Short bowel
Enteral
Parenteral
Fistulas
Enteral
Parenteral
Inflammatory
bowel disease
Enteral
Parenteral
Pancreatitis
Enteral
Parenteral
Liver disease
Enteral
Parenteral
HIV/AIDS
Enteral
Parenteral
Cancer Therapy
Chemotherapy
Enteral v
Parenteral v
Radiation Therapy
v
v

N N NN
N N NN
N N NN

I
AN N N S
I
AN N N S
I

AN N N N N SN
I

Enteral
Parenteral
Renal Failure
Acute
Enteral
Parenteral
Chronic
Enteral
Parenteral
Critical Illness
Enteral
Parenteral
Perioperative
Abdominal
Enteral
Parenteral
Hip fracture
Enteral -
Parenteral -

N N NN
N N NN

AN
I
I
I
I
I

< |
'S NN
|
|

2 This category includes case series, case-control studies, cohort studies and nonran-
domized trials of nutrition-based therapies including nonhuman studies.
b GP = general population.
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Some Clinical Extensive Clinical

Trial Evidence Trial Evidence . .
Overall Strength of Evidence Supporting

GP  Elderly GP  Elderly Nutrition Therapy for Elderly Persons

_ _ - - Efficacious

_ — - - Efficacious

_ _ — - Insufficient data
Efficacious

- - - Insufficient data
- - - Not primary therapy

_ - - Insufficient data
- - - Insufficient data

_ _ - Insufficient data
_ - - Insufficient data

_ _ — Insufficient data
_ _ - Insufficient data
_ _ _ Not supported
- - - Not supported
_ — - Not supported
_ _ _ Not supported
_ - - Insufficient data

v - - - Insufficient data

_ — - - Insufficient data
_ _ - - Not supported

_ _ - Insufficient data
_ - - Insufficient data
- - - Selected efficacy

- - - Selected efficacy

_ v - - Efficacious
_ _ - - Insufficient data
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Screening for Malnutrition in Acute Care Settings

Recommendation 4.1. While screening for nutrition risk in the
acute care setting is crucial, the JCAHO requirement that nutri-
tion screening be completed within 24 hours of admission is
not evidence-based and may produce inaccurate and mislead-
ing results. It is recommended that validation of nutrition
screening methodologies as well as the optimal timing of nutri-
tion screening be reviewed.

Although the committee recognizes that the optimal method of iden-
tification of undernutrition in the hospitalized older patient has not been
determined, the current JCAHO requirement of nutrition screening within
24 hours of admission to a hospital lacks sensitivity and specificity.
Though screening within the first 24 hours of admission may help iden-
tify older persons with undernutrition prior to hospitalization, the medi-
cal instability of these patients precludes an accurate assessment of how
well they will be able to meet their nutritional needs in the hospital.
Undernutrition indicators, when available in this time frame, may be al-
tered by acute illness and hence may be inaccurate. Moreover, the acute
illness or procedure precipitating hospitalization may result in a transient
inability to eat.

Screening within 24 hours of hospital admission, when accomplished,
uses resources which may be better utilized helping elderly patients se-
lect food they can eat, helping them to eat, and monitoring food intake. In
addition, with decreased lengths of stay in acute care settings, patients
found to be at risk for malnutrition are often discharged before interven-
tions to improve nutritional status can take place. The most appropriate
and clinically useful method of nutritional screening of hospitalized older
persons remains an unanswered question and should be a high priority
for further research.

Provision of Nutrition Services in the Home Care Setting

Recommendation 4.2. The availability of nutrition services
should be improved in the home health care setting. Both types
of nutrition services are needed in this setting: nutrition educa-
tion and nutrition therapy. A registered dietitian should be
available to serve as a consultant to health professionals pro-
viding basic nutrition education and follow-up, as well as to
provide nutrition therapy, when indicated, directly to Medicare
beneficiaries being cared for in a home setting.
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Medicare beneficiaries are often discharged from hospitals to home
care settings with, or at high risk for, overt malnutrition. Yet there is
currently no HCFA regulation that requires a nutrition professional to
participate in the nutritional management of homebound patients. The
adequate provision of services and the staffing of appropriately creden-
tialed nutrition professionals in home care are essential for the training
and education of home health nurses and nurses aides so that they may
adequately provide appropriate basic nutrition screening and other ser-
vices. In addition, nutrition professionals should provide nutrition
therapy directly to homebound patients when indicated.

Enteral and Parenteral Nutrition in the Ambulatory Care
and Home Health Care Settings

Recommendation 4.3. In ambulatory and home care settings,
the regulation that excludes coverage for enteral and parenteral
nutrition if the gut functions within the next 90 days needs to
be reevaluated.

The committee identified a major gap in the coverage of enteral and
parenteral nutrition for undernourished ambulatory and home care pa-
tients. The current regulation, which excludes coverage for enteral and
parenteral nutrition unless the gut is expected to be dysfunctional for at
least 90 days, needs to be reevaluated. To avoid the complications of
extended semistarvation and possible rehospitalization, reimbursement
for enteral or parenteral nutrition in selected Medicare beneficiaries who
would otherwise be unable to eat or to assimilate adequate nutrition due
to gastrointestinal dysfunction or neurological impairment for longer than
7 days, must be evaluated as a prudent, potentially cost-saving, alterna-
tive. Patients who are already malnourished or highly stressed due to
infection or response to trauma may not even tolerate this duration of
starvation or semistarvation.

In addition, monitoring of patients while on enteral and parenteral
nutrition regimes is crucial to avoid both the under- and the overuse of
this type of expensive therapy. The registered dietitian is an integral mem-
ber of the multidisciplinary team and should be involved in the transition
of feeding from enteral and parenteral therapies to oral or other modali-
ties, when appropriate or indicated by the referring physician.
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Nutrition Services in Skilled Nursing and
Long-Term Care Facilities

Recommendation 4.4. HCFA, as well as accrediting and licens-
ing agencies, should improve requirements and standards for
food and nutrition services in skilled nursing and long-term
care facilities.

As Medicare shifts to a prospective payment system for skilled nurs-
ing and long-term care facilities, the nutrition services provided must not
be compromised, but should be improved beyond the current pattern of
practice. Some states require that long-term care facilities employ dieti-
tians for so little time (8 hours per month) that little can be accomplished
when nutrition problems are identified. Staffing must be adequate, and
staff members should be well trained and professionally supervised by
nutrition professionals so that patients are fed sensitively and appropri-
ately. Efforts to improve quality of care should be aimed at improving
staffing patterns, the quality of food services, the incorporation of appro-
priate feeding techniques into patient services, and the education and
training of staff on feeding techniques for patients with functional limita-
tions. Nutrition professionals should be available to educate and train
nursing staff and aides on the prevention, detection, and treatment of
malnutrition in elderly patients. In addition, registered dietitians, along
with other members of the multidisciplinary team, should also be avail-
able for the provision and monitoring of enteral and parenteral nutrition
regimes.

Research Agenda

Recommendation 4.5. Federal agencies such as the National In-
stitute on Aging, the Agency for Healthcare Research and Qual-
ity, and HCFA should pursue a research agenda in the area of
nutrition in the older person.

Throughout this study, the committee found a paucity of usable data
with regard to nutritional status of the older person, particularly in the
area of evaluating the success of interventions with regard to treatment of
nutritionally related multiple diseases and conditions. In some instances,
issues had not been studied, and in others, previously conducted research
did not provide definitive answers. The committee identified numerous
areas for research, which can be found at the end of relevant chapters of
this report.
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ECONOMIC POLICY ANALYSIS

Cost to the Medicare program of expanded coverage for nutrition
therapy will be directly determined by the specific design of the reim-
bursement benefit, patient demand, and other factors. Forecasts of these
costs are thus imprecise given currently available data. However, because
of the comparatively low treatment costs and ancillary benefits associated
with nutrition therapy, expanded coverage will improve the quality of
care and is likely to be a valuable and efficient use of Medicare resources.

The committee’s approach to cost estimation used generic practices
consistent with the Congressional Budget Office process (e.g., not dis-
counting estimates to present value). A more detailed description of the
cost estimate process is provided in chapter 14. Data from other cost
studies, current accepted practice guidelines, clinical studies, and Medi-
care cost data were used in the cost estimates. Previous studies show that
from 5 to 20 percent of beneficiaries would likely use a nutrition therapy
service if it were a covered benefit. The Medicare portion of estimated
charges for coverage of nutrition therapy during the 5-year period, 2000
to 2004, is $1.43 billion. However, due to uncertainty about the actual
utilization of a nutrition therapy benefit, two additional scenarios were
calculated to reflect a low utilization estimate and a high utilization esti-
mate. The range is from $873 million (low utilization scenario) to $2.63
billion (high utilization scenario) with diagnosis-specific utilization rates
ranging from 5 to 30 percent. Some of these costs will be passed on to
Medicare beneficiaries through associated premium increases.

Expanded coverage for nutrition therapy is likely to generate eco-
nomically significant benefits to beneficiaries, and in the short term to the
Medicare program itself, through reduced healthcare expenditures. Nu-
trition therapy, in the context of multidisciplinary care, has a potential
short-term cost savings for specific populations such as those with hyper-
tension, dyslipidemia, and diabetes. While these effects have been ex-
pressed in economic terms, detailed budget forecasts of these effects re-
quire a more extensive actuarial analysis that is beyond the scope of this
study. Initial estimates for potential cost avoidance for individuals with
hypertension, elevated lipids, and diabetes have been included. The esti-
mates were provided in ranges corresponding to the utilization scenarios
and are $52 million to $167 million for hypertension, $54 million to $164
million for those with elevated lipids, and $132 million to $330 million for
those with diabetes. It is not appropriate to add these estimates together
since beneficiaries have overlapping diagnosis. Estimates were not made
for the 5.62 million beneficiaries likely to receive nutrition therapy for
other diagnoses such as chronic renal insufficiency and heart failure. Ex-
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panded coverage may be cost saving in these broader patient groups,
although data are inadequate to reliably establish these patterns.

Whether or not expanded coverage reduces overall Medicare expen-
ditures, it is recommended that these services be reimbursed given the
reasonable evidence of improved patient outcomes associated with such
care.

In addition to decreased mortality and morbidity, nutrition therapy
can have an impact on quality of life in less tangible ways that cannot be
measured quantitatively. Meals provide the social context for important
religious and family experiences across the life course. Because food is
central to an individual’s social attachment and role, dietary problems
that require significant behavior change or interfere with long-established
social relationships can have a significant impact on patient well-being
independent of their impact on mortality or morbidity. Nutrition therapy
translates the desired treatment goals into daily life skills such as grocery
shopping, food preparation, and selecting from restaurant menus. Nutri-
tion therapy that assists homebound patients to participate in family meals
may have a greater impact on subjective well-being than many other
interventions that have equal impact on physical health.

CONCLUDING REMARKS

In summary, evidence exists to conclude that nutrition therapy can
improve health outcomes for several conditions that are highly prevalent
among Medicare beneficiaries while possibly decreasing costs to Medi-
care. Basic nutrition advice for healthy living and the primary prevention
of disease can often be provided by a multitude of health care profession-
als who have had less extensive academic preparation in nutrition science
and/or clinical training than a registered dietitian. This is not considered
a service that should be a separately covered benefit to Medicare benefi-
ciaries. However, the provision of nutrition therapy requires in-depth
knowledge of food and nutrition science. Registered dietitians are cur-
rently the primary group of health care professionals with the necessary
type of education and training to provide this level of nutrition service. It
is recognized that there may be others within medical subspecialties who
may have particularly strong levels of expertise and could in the future be
evaluated by HCFA as a certified provider. The committee found numer-
ous inconsistencies in current health care regulations and standards.
Agencies responsible for oversight need to reevaluate regulations associ-
ated with the provision of quality nutrition care to ensure that policies
and standards are based on evidence and represent the best use of re-
sources. In addition, reimbursement policies must be reevaluated to en-
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sure that the nutritional needs of Medicare beneficiaries are met consis-
tently across the continuum of care.
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Introduction

Provision of adequate food, which in turn supplies the needed nutri-
ents and energy, is essential to the health and well-being of all people. In
healthy, independently living adults, this process is based on food avail-
ability, food intake, and life-style choices, and generally results in an
acceptable range of health and nutritional status. The relationship of food,
nutrition, and health often changes with aging; with age-related alter-
ations in nutrient requirements; with the acquisition of acute and chronic
illnesses; and, in many elderly, with the loss of personal and financial
independence.

These age-related changes are in part the basis of the significant nutri-
tional risks associated with the older population of Medicare beneficia-
ries. In the current U.S. health care environment, these personal changes
in age, health, and living status are highly influenced by the availability of
quality health care and health care funding policy. The number of Medi-
care beneficiaries is increasing and the cost of medical care is rising. Yet
there is a recognition that the currently available Medicare coverage may
need to be expanded to include new services previously not covered,
including nutrition services.

Changes in health care since the inception of Medicare in 1965 have
had a significant impact on the delivery of nutrition services to Medicare
beneficiaries. The shift from traditionally delivered inpatient care to am-
bulatory care has reduced the number of hospital beds and increased the
severity of illness in the remaining hospitalized patients. Shorter lengths
of hospital stays have reduced or eliminated the ability to provide in-

25

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/9741.html

alth in the Nation's Elderly: Evaluating Coverage of Nutrition Services for the Medi

26 NUTRITION AND HEALTH IN THE NATION’S ELDERLY

depth nutrition counseling, including life-style change counseling, neces-
sary to prevent or treat chronic diseases during the hospital admission.

Rapid discharge from the acute care hospital setting has created new
dimensions in the continuum of care—transitional or subacute care, home
health, and hospice care. In these settings, the provision of nutritional
services is not required and monitored with the same rigor as in the acute
care setting. The resulting services provided to Medicare beneficiaries
often do not adequately address nutrition and lifestyle issues (Posner and
Krachenfels, 1987). Yet, with careful planning, these non-acute care set-
tings may be better suited, along with the traditional outpatient office
setting, to deliver the nutrition services needed by Medicare beneficiaries.

Scientific advances in medical care have increased the need for a
multidisciplinary team approach to patient care and a shift from the indi-
vidual provider model. The need for medical cost containment has led to
various approaches to managing care, as well as an increased focus on
health promotion, disease prevention, and patient self-management skills
for some conditions. The self-management effort has moved to center
stage with the development of formal self-management programs in sev-
eral settings, particularly for diabetes.

With increasing emphasis on disease prevention, there has been a
proliferation of nutrition-related disease prevention and screening pro-
grams targeted at increasing dietary intake of fiber, fruits, and vegetables;
reducing the fat content of foods; and increasing specific nutrients such as
folate or calcium. In addition, among the fastest-growing areas of the
food, pharmaceutical, and related industries are nutrition supplements
and herbal products. Older consumers are often among the primary tar-
get groups for these companies and are often poorly informed as to the
risks, benefits, and costs of including such products in their health care
plans.

THE COMMITTEE AND ITS CHARGE

In accordance with the Institute of Medicine committee process, an
expert committee was appointed to undertake the congressionally man-
dated study looking at nutrition services for Medicare beneficiaries. Fi-
nancial support for the committee was provided through a contract be-
tween the Institute of Medicine (IOM), National Academy of Sciences
(NAS) and the Health Care Financing Administration (HCFA), as man-
dated in the Balanced Budget Act of 1997.

The committee was charged with the task of analyzing available in-
formation, holding a workshop, and making recommendations regarding
technical and policy aspects of the provision of comprehensive nutrition
services, including the following:
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* coverage of nutrition services provided by registered dietitians and
other health care practitioners for inpatient care of medically necessary
parenteral! and enteral? nutrition therapy;

* coverage of nutrition services provided by registered dietitians and
other health care practitioners, including registered dietitians, for patients
in home health and skilled nursing facility settings; and

* coverage of nutrition services provided by registered dietitians and
other trained health care practitioners in individual counseling and group
settings, including both primary and secondary preventive services.

In addition, the committee was charged with evaluating, to the extent
data were available, the cost and benefit of such services to Medicare
beneficiaries and to identify the research issues needed to provide a better
understanding of the relationship between the provision of quality nutri-
tion services and quality-of-life outcomes. The Lewin Group, a quantita-
tive analysis consulting firm in the Washington, D.C. area, provided an
analysis of the financial impact on the Medicare program given the com-
mittee’s recommendations on coverage for nutrition services under con-
tract with the NAS.

The committee was composed of 14 individuals with expertise in the
areas of geriatric medicine, clinical nutrition and metabolism, epidemiol-
ogy, clinical dietetics, evidence-based medicine, outpatient counseling,
nutrition services management, nutrition support, nursing, health eco-
nomics, and health policy. Committee members held a variety of profes-
sional degrees and represented a geographical cross section of the nation.
A complete roster of committee members, including a description of their
background and expertise, is included in Appendix L

The committee met over a 5-month period to consider its scope of
work; review the relevant scientific evidence; and develop its findings,
conclusions, and recommendations. In all, four meetings were held. One
meeting included a workshop open to the public. Experts in areas se-
lected by the committee were invited to make presentations and discuss
evidence related to particular elements of nutrition services as well as
behavioral considerations in the elderly population. During the work-
shop, a public comment period was held, and interested individuals and
organizations were invited to present both oral and written testimony to
the committee. Several consultants to the committee participated either
through presentations and/or critical review of report sections. The names

1Delivery of nutrients intravenously rather than through the gastrointestinal tract.
2Delivery of nutrients through a feeding tube into the gastrointestinal tract.
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of workshop speakers, organizations contacted, and consultants to the
committee can be found in Appendix C.

Once the committee had completed its initial draft report, a set of
reviewers familiar with the issues under discussion and approved by the
National Research Council’s Report Review committee individually re-
viewed and commented on the draft report. These reviewers remained
anonymous until the report was finalized. The review process is intended
to ensure that the report addresses the committee’s charge, that the con-
clusions and recommendations are based on scientific evidence, and that
the report is presented in an effective and impartial manner.

OVERVIEW OF THE REPORT

In evaluating nutrition services for the elderly, the committee adopted
definitions for common terms which are often referred to in the report.
Nutrition services is a broad term which encompasses varied approaches
to improving the nutritional health of the elderly from informal nutrition
advice and community programs to intensive nutrition counseling and
the provision of intravenous feedings. Nutrition services can be divided
into two levels. The first tier is basic nutrition services, which includes
informal nutrition advice and education. The second tier is more complex
and is referred to as nutrition therapy.

For the purposes of this report, the term nutrition therapy is defined
as the treatment of a disease or condition through the modification of
nutrient or whole-food intake. Nutrition therapy encompasses the assess-
ment of an individual’s nutritional status, the evaluation of nutritional
needs, interventions or counseling to achieve optimal clinical outcomes,
and follow-up care as appropriate. The assessment of nutritional needs
takes into consideration the individual’s medical and dietary histories, as
well as physical, anthropometric, and laboratory data. Nutrition therapy
includes oral, enteral, and parenteral nutrition interventions and takes
into consideration the cultural, socioeconomic, and food preferences of
the individual.

Even though the population of Medicare beneficiaries includes a sig-
nificant number of individuals younger than 65 years of age with disabili-
ties (about 13 percent) and with end-stage renal disease (about 0.8 per-
cent), this report was designed to focus on the examination of evidence
and the role of nutrition services for those age 65 and older. Renal disease
was reviewed, but with a more in-depth focus on pre-end-stage disease.
Since there were often limited clinical studies on individuals older than 65
years, most of the evidence examined includes study subjects of younger
ages.
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The report reviews evidence related to the role of nutrition in several
chronic conditions which significantly impact on the morbidity, mortal-
ity, and quality of life of the nation’s elderly. While there are likely other
conditions for which evidence regarding the role of nutrition exists, it was
beyond the scope of this report to review evidence related to all medical
conditions. The conditions which the committee chose to review in
depth—dyslipidemia, heart failure, hypertension, diabetes mellitus, renal
failure, and osteoporosis—do not imply that other conditions were of less
importance. The conditions chosen were those that the committee felt had
not only a significant impact on morbidity and mortality in this popula-
tion, but also had sufficient data available to evaluate.

In the elderly, obesity is common and most often occurs with other
important clinical conditions for which there is significant scientific litera-
ture, such as hypertension, heart failure, diabetes, and hyperlipidemia.
For reasons discussed in chapter 2, the committee chose to include and
review scientific evidence of nutrition services for obesity only within
each of the associated clinical conditions and chapters where applicable.

This report is organized into four sections:

¢ Section I (chapters 1-3) sets the stage for the report—giving an
overview of the Medicare program, nutritional concerns in older persons,
as well as the methods committee members used to guide them through
their deliberations.

® Section II (chapters 4-8) addresses the conditions reviewed in this
report which can affect elderly individuals in health care settings across
the continuum of care: ambulatory (outpatient care), acute care hospitals
(inpatient care), sub-acute and long-term care facilities, and home care.
For this reason, the efficacy of the role of nutrition in diseases or condi-
tions is independent of particular settings of care. Each of the condition-
specific chapters addresses the strength of the evidence for the efficacy of
the role of nutrition, makes recommendations regarding the provision of
services to Medicare beneficiaries, and addresses research gaps in areas
where evidence is needed.

® Section III (chapters 9-12) addresses the continuum of care: short-
stay acute care facilities (hospitals), ambulatory care (outpatient services),
home care, and skilled nursing and long-term care facilities. It also ad-
dresses the delivery of nutrition support (enteral and parenteral feedings)
which may be needed and provided in any of the above settings.

® Section IV (chapters 13-15) presents the committee’s findings re-
garding providers of nutrition services, cost estimates of providing ser-
vices found to be efficacious to Medicare beneficiaries, and a summary of
the committee’s conclusions and recommendations.
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OVERVIEW OF THE MEDICARE PROGRAM3

Congress created the Medicare program in 1965 to provide health
insurance for Americans age 65 or over. It later extended coverage to
some individuals with disabilities or permanent kidney failure. From the
outset, the program has focused on hospital, physician, and certain other
services that are “reasonable and necessary for the diagnosis or treatment
of illness or injury or to improve the functioning of a malformed body
member” (section 1862 of the Social Security Act). With certain excep-
tions, Congress explicitly excluded coverage for preventive services, out-
patient prescription drugs, dental care, and long-term nursing home care
and other supportive services for people with chronic disabling condi-
tions.

Most sessions of Congress see proposals to expand Medicare cover-
age for one or more of the services that are currently excluded. For ex-
ample, while this report was being drafted, Congress was debating the
addition of outpatient drug benefits, which even under the most limited
proposals would add substantially to the program’s costs. With growth in
Medicare spending and health care costs having far exceeded 1960s’ esti-
mates, the increased cost of additional services has generally discouraged
coverage expansions. Moreover, Congress has set budget rules for itself
requiring that decisions to increase most types of federal spending must
be accompanied by explicit decisions to reduce spending elsewhere or to
raise taxes. These rules underscore the reality that expanding Medicare
coverage involves making trade-offs to face the resource constraints.

In the Balanced Budget Act of 1997 (Public Law 105-33), Congress
called for the Department of Health and Human Services to arrange for
the NAS to analyze “the short- and long-term benefits, and costs to Medi-
care” of extending coverage for certain preventive and other services.
These services were screening for skin cancer; medically necessary dental
services; elimination of time restrictions on coverage for immunosuppres-
sive drugs after transplants; nutrition therapy; and routine patient care
for beneficiaries enrolled in approved clinical trials.

This request from Congress reflects two significant developments
since Medicare’s beginnings: an accelerating pace of technological inno-
vation and—partly as a consequence—a greater than anticipated escala-
tion of program expenditures and overall health care costs. Scientific and
technological advances have clearly led to a multitude of new medical
procedures, drugs, devices, and other services that prolong life, protect
physical and mental functioning, prevent disease, and otherwise improve

3Excerpted and adapted from the companion report Extending Medicare Coverage for Pre-
ventive and Other Services (IOM, 2000).
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people’s health and well-being. Of course, not all innovations perform as
promised. Moreover, most new—and established—technologies have
risks that must be weighed against expected benefits. Cost constraints
also require that trade-offs be made.

Historical Background

When Congress—following years of debate—created Medicare as
Title XVIII of the Social Security Act (SSA), it was responding to the
growing availability of effective medical services and the difficulty faced
by older people in either paying for these services directly or obtaining
private health insurance.* At the same time, Congress also created the
federal-state Medicaid program (Title XIX of the SSA), which provided
health insurance for certain categories of low-income individuals (espe-
cially low-income mothers and children and low-income aged, blind, or
disabled people). Reflecting the needs of these lower-income beneficia-
ries, Medicaid covers a generally broader array of services (e.g., well-baby
visits, extended nursing home care). It also provides states some flexibil-
ity in deciding what to cover (e.g., certain dental services, outpatient pre-
scription drugs). Certain low-income people, called “dual eligibles,”
qualify for full or partial Medicaid benefits as well as regular Medicare
coverage. Their Medicaid benefits cover many of the Medicare program’s
cost-sharing requirements and “fill-in” some of the gaps in Medicare ben-
efits. In 1972, Congress expanded Medicare to cover certain disabled per-
sons and created a unique entitlement to coverage for people who suffer
from end-stage renal disease (ESRD).

Continuing a division that had emerged earlier in private health in-
surance, the Medicare program as initially created had two parts: hospi-
talization insurance, also known as HI or Part A, and supplementary
medical insurance for physician and certain other services, also known as
SMI or Part B.5> Part A, which is financed by payroll taxes (1.45 percent
paid by employers and employees), covers inpatient hospital care subject
to an annual deductible set at $768 in 1999 and a per-day copayment after
60 days. It also covers (subject to various time limitations, cost-sharing

4This discussion draws on Ball, 1995; Feingold, 1966; Harris, 1969; Marmor, 1973; Somers
and Somers, 1961, 1967, 1977a, b; Starr, 1982; Stevens, 1989.

5In 1997, as part of the Balanced Budget Act, Congress created Part C (also known as
Medicare+Choice), which restructured and expanded options for Medicare beneficiaries to
enroll in approved health maintenance organizations and other private health insurance
plans. These plans, which are paid a fixed monthly amount per enrolled beneficiary, must
provide Medicare-covered services but may also offer additional benefits.
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requirements, and other restrictions) services provided by other institu-
tional providers including skilled nursing facilities and hospices. One
rationale for covering these kinds of services has been that such coverage
may encourage the use of alternatives to more expensive hospital care.
Part B covers physician and certain other professional services provided
in the hospital, office, and selected other settings. It also covers a number
of additional services such as outpatient hospital care, outpatient dialysis
services, clinical laboratory tests, durable medical equipment, ambulance
services and, since 1997, most home health care services. For part B cover-
age, beneficiaries pay a monthly premium (set to cover 25 percent of Part
B expenditures or $45.50 per beneficiary in 1999) and coinsurance of 20
percent for most services. Part A coverage is virtually automatic for those
eligible, but enrollment in Part B is voluntary, although nearly all of those
eligible do enroll.

As noted above, the legislation creating Medicare excluded coverage
for services not deemed “reasonable and necessary” for the diagnosis or
treatment of an illness or injury or to improve the functioning of a mal-
formed body member. Preventive services, dental care (except in very
limited situations related to serious medical problems), and outpatient
prescription drugs were among the services categorically excluded in
1965.

One rationale for excluding preventive services from Medicare was
that they did not fit the traditional insurance model of providing cover-
age for expenses that are unpredictable (and thus cannot be budgeted)
and substantial (and thus are a serious financial burden for individuals
and families). When Medicare was created, hospitalization and other
major expenses related to care for acute illnesses fit the model; expenses
for most preventive services then available, outpatient prescription drugs,
and dental care did not. In addition, insurance principles also discour-
aged coverage for “broad and ill-defined” services such as routine physi-
cals and health education or counseling (Breslow and Somers, 1977; OTA,
1990).

Since 1965, Congress has authorized a few exceptions to the coverage
exclusions just described. After rejecting 350 bills to make one or more
exceptions to Medicare’s exclusion of preventive services, Congress ap-
proved its first exception—for pneumococcal pneumonia vaccine—in 1980
(Schauffler, 1993), and more exceptions have followed. Congress has
waived the application of the Part B deductible and coinsurance provi-
sions for some covered preventive services.

Because of gaps in Medicare coverage, about 80 percent of beneficia-
ries purchase or otherwise obtain some form of supplemental coverage to
help pay for certain excluded services, deductibles, and copayments or
coinsurance (HCFA, 1998a). This coverage may be provided through an
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employer-sponsored program, an individually purchased “Medigap”
policy, or a state Medicaid program. Medicare beneficiaries covered by
health maintenance organizations (HMO) may be eligible for additional
preventive and other services, sometimes by paying an additional pre-
mium, but HMOs vary greatly in the extent to which they offer benefits
not required by Medicare (Kaiser Family Foundation, 1998).

Enrollment and Expenditure Trends

Since the program was implemented, the number of Medicare benefi-
ciaries has roughly doubled, from 19.1 million when the program began
in 1966 to approximately 38.4 million for 1997 (about 4.8 million of whom
qualify for Medicare due to disability and about 0.3 million due to ESRD)
(HCFA, 1999a). The growth in Medicare enrollment will accelerate as the
baby boom generation begins to reach age 65 (and becomes eligible for
coverage) in 2011. By 2015, the population age 65 years and over is pro-
jected to reach 56.3 million. Unless age or other eligibility requirements
change, virtually all will be covered by Medicare. Those qualifying be-
cause of disability or ESRD are expected to constitute a somewhat larger
fraction of the total beneficiary population by 2015 (about 16 percent
compared to 13 percent in 1997).

Initial forecasts of program spending proved to be gross underesti-
mates of actual spending. While the number of beneficiaries was dou-
bling, Medicare net outlays grew from $2.7 billion in 1967 (the program’s
first full year) to $174.2 billion in 1996 (U.S. House of Representatives,
1997, 1998). (In constant 1995 dollars, 1967 expenditures would amount to
about $10 billion.)

Current debates about Medicare’s future revolve primarily around
predictions that Part A of the program will become insolvent (spending
will exceed revenues) early in the twenty-first century. Projections of long-
term Medicare program costs—and health care costs more generally—
have many uncertainties (White, 1999), but the predictions of future fund-
ing shortfalls are being taken seriously. Nonetheless, concerns about
federal spending and program solvency have prompted discussions of
major and controversial changes such as raising the age of eligibility,
instituting some kind of means testing, directing more beneficiaries into
capitated managed care plans, and establishing a formula for the gov-
ernment’s contribution to program costs that would shift more of the risk
for continued health care cost escalation to beneficiaries. A major compo-
nent of the Balanced Budget Act of 1997 was a set of measures to slow the
growth in program spending and at least delay the date at which Medi-
care spending is projected to exceed revenues (Kahn and Kuttner, 1999).
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Solvency concerns are also shaping reactions to less comprehensive
changes of the kind considered in this report.

As mentioned earlier, congressional budget rules also require that
certain decisions to increase federal government spending in one area be
offset with actions to reduce spending in other areas or to increase taxes
or other revenues. For example, higher net spending for new nutrition
services benefits would have to be matched by increasing taxes or by
spending reductions either elsewhere in the Medicare program (e.g.,
through lower payment rates for health care providers) or in other areas
(e.g., Medicaid).

MEDICARE COVERAGE DECISIONS®

Medicare coverage decisions range from very broad-based decisions
about whole categories of services to very narrow decisions about whether
a specific service will be covered for a specific individual. In between are
decisions about the general circumstances under which a specific service
will be covered (e.g., that bone marrow transplant will be covered for
certain cancers and not others). In general, these kinds of decisions are
made at three different levels with

¢ Congress making broad decisions about categories of coverage and
coverage exceptions,

¢ HCFA focusing on the circumstances under which a new or estab-
lished service will be covered, and

¢ private contractors that administer Medicare claims for the gov-
ernment deciding whether specific services billed for a specific benefi-
ciary are covered and also establishing more general policies for services
and circumstances for which HCFA has no policy.

Congress

Congress establishes the broad categories of covered and excluded
services. It may also make coverage exceptions for individual services in
otherwise excluded categories. In considering legislative proposals to ex-
tend coverage, Congress may hold hearings to solicit expert advice (in-
cluding assessments of scientific evidence) and the views of patients, fami-
lies, clinicians, health industry manufacturers, administrators, and other
interested groups. Until it was terminated in 1995, the congressional Of-
fice of Technology Assessment (OTA) responded to congressional re-

6Excerpted and adapted from the companion report Extending Medicare Coverage for Pre-
ventive and Other Services (IOM, 2000).
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quests for assessments of clinical preventive measures, immunosuppres-
sive drugs, and other services. The OTA analyses considered scientific
and clinical issues but were also explicitly intended to provide guidance
to policymakers by examining the cost-effectiveness of clinical interven-
tions, possible costs to Medicare of extending coverage, and other policy
issues.

For categories of covered services, Congress has authorized the HCFA
to establish procedures for making more specific coverage decisions about
individual services within the broad categories established legislatively.
It could also authorize HCFA (which is part of the Department of Health
and Human Services) or a quasi-public body either to make coverage
exceptions for services that now fall in the categories of generally ex-
cluded services. For example, the early 1990s discussion of health care
reform saw various proposals for delegating decisions about preventive
services (OTA, 1993).

Health Care Financing Administration

Within the broad coverage categories established by Congress, more
specific determinations about what services are or are not covered are the
responsibility of the Health Care Financing Administration (Bagley and
McVearry, 1998). HCFA also provides detailed guidance to Medicare con-
tractors regarding the application of its coverage rules and the develop-
ment of local contractor medical policies for situations not dealt with by
such rules.

Altogether, HCFA has issued about 700 national coverage policy de-
cisions (John Whyte, Health Care Financing Administration, Baltimore,
Maryland, personal communication, July 1999). These decisions typically
involve either new services and technologies or new indications (clinical
circumstances) for the use of technologies that had previously been cov-
ered for a limited set of indications. Some determinations restrict cover-
age of an already covered service—usually because new evidence sug-
gests the service is unsafe or ineffective.

The coverage determination process may involve reviews of the sci-
entific evidence, consultations with clinical experts, and comparisons with
similar technologies. Some technology assessments are conducted by
HCFA staff, whereas others are referred to different governmental or
private organizations including the federal Agency for Healthcare Re-
search and Quality (AHRQ) and its Evidence-Based Practice Centers
(EPCs). Created by Congress in 1989, AHRQ supports an array of activi-
ties intended to increase and evaluate the evidence base for health care
services. The EPCs—many of which are consortia or partnerships of uni-
versities and other institutions—produce evidence reports and technol-
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ogy assessments on topics as requested. If nongovernmental parties re-
quest a coverage determination from HCFA, they are expected to provide
supporting documentation including reviews and analyses of the scien-
tific evidence, unless they lack the resources to do so.

In making coverage determinations, HCFA must follow federal rule-
making procedures and requirements. After criticism that agency proce-
dures violated federal open government rules, HCFA created a new Medi-
care Coverage Advisory Committee, for which administrative procedures
are being developed and reviewed.” A typical candidate for the commit-
tee review would be a new technology or new use of an established tech-
nology relevant to an existing coverage category. Various gene therapies
are examples of the former and innovative uses of lasers are examples of
the latter.

HCFA has interpreted the congressional requirement that services be
covered only if “reasonable and necessary” for the diagnosis or treatment
of an illness or injury to mean that they must be (1) safe and effective, (2)
provided in an appropriate setting, and (3) not experimental or investiga-
tional (HCFA, 1989). The criteria and processes for determining what
services are medically necessary have been the subject of much debate
and dissatisfaction (e.g., see Anderson et al., 1998; Bergthold, 1995;
Cunningham, 1999; IOM, 1992; NHPF, 1998, 1999).

In January 1989 and as recently as 1996, HCFA proposed to consider
the cost-effectiveness of technologies as part of the coverage review pro-
cess (Health Systems Review, 1997). The proposal provoked considerable
controversy and was never adopted. HCFA should shortly be issuing a
new Federal Register notice proposing national coverage criteria.

Because individual coverage determinations by HCFA are not di-
rectly governed by the “budget neutrality” rules of Congress, new ser-
vices that fit within established coverage categories face different hurdles
to coverage approval than do services that require congressional action.

Administrative Contractors

In practice, many coverage determinations, perhaps 90 percent
(HIMA, 1999), are made not by HCFA but by the 60-plus private contrac-
tors that the agency uses to administer payment of Medicare claims on a
state, substate, or multistate basis. On the Part A side, these organizations

7This committee will operate under the Federal Advisory Committee Act (HCFA, 1998b).
HCFA has also published a notice explaining the new process of making national coverage
decisions (HCFA, 1999¢). A notice on proposed coverage criteria is expected by the end of
1999.
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are called “intermediaries.” For Part B, which generates nearly all of these
coverage questions, they are known as “carriers.” HMOs and other pri-
vate health plans approved by Medicare to serve beneficiaries must fol-
low intermediary and carrier policies, but they also must make their own
coverage determinations in the absence of such policies.

Frequently, it is these private carriers that first encounter questions
about new medical services or services for which coverage is sought be-
yond the uses originally recognized. Their determinations are codified in
the form of local medical review policies. Local medical policies may also
specify more precisely the appropriate indications for established tech-
nologies for which excessive use is suspected. This is consistent with
HCFA'’s description of medical review policy as a “program integrity”
tool intended to protect the program from fraud and abuse (HCFA, 1999b).

Carriers make decisions about payment after services have been pro-
vided. HCFA uses another group of contractors, Peer Review Organiza-
tions (PROs) to conduct prior reviews of certain surgical procedures and
engage in other activities intended to improve the quality of care pro-
vided to Medicare beneficiaries. Contractors administering provider
claims for payment must coordinate with the appropriate PROs to assure
that payments are made consistent with the PROs’ decisions (HCFA,
1999b).

HCFA’s new procedures for national coverage decision making make
clear that local medical policy decisions cannot conflict with a national
decision by HCFA. Other HCFA policies direct carriers to base policies on
the best evidence available, cite the basis and references for local medical
policies, submit the policies to their Carrier Advisory Committees, pub-
lish them in their provider bulletins, and consider comments submitted in
response (HCFA, 1999b). Carriers may conduct their own assessments of
new or established services and technologies, or they may rely on others,
for example, ECRI (originally the Emergency Care Research Institute) or
the Technical Evaluation Center of the Blue Cross and Blue Shield Asso-
ciation (both of which are designated EPCs).

Carrier coverage policies are generally prompted by the need to make
determinations about coverage of a service provided to a specific indi-
vidual rather than by, for example, a request for a policy or by the antici-
pation of claims related to an emerging technology. When the judgments
are negative, such case-by-case negative decisions may readily evoke im-
ages of big, impersonal bureaucracies refusing to pay for innovative treat-
ments that provide the last hope for desperately ill individuals. Contro-
versies about such negative coverage decisions—and conflicting decisions
from different carriers—may then prompt HCFA on its initiative or at the
request of others to develop a uniform national policy. In addition to
revising procedures for national coverage decision making and clarifying
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the role of local organizations in the coverage process, HCFA has a con-
tractor examining variation in local medical policies.

MEDICARE COVERAGE OF NUTRITION SERVICES

A summary of current Medicare coverage of nutrition services along
the continuum of care is presented in Table 1.1. The information is some-
what simplified and does not reflect all possible instances but serves as
the general assumptions of current coverage by the committee.

TABLE 1.1 Medicare Coverage of Nutrition Services

Service General Coverage Nutrition Services Coverage

MEDICARE PART A

Hospital inpatient care Medicare reimburses The hospital conditions of
hospitals a bundled participation require a
payment, based on hospital to have a full-time

diagnosis, for all services  employee who serves as
provided by the facility, director of the food and
including bed and board, dietary service; is

nursing and related responsible for the daily
services, diagnostic and management of the
therapeutic services, dietary services; and is
drugs, and supplies. qualified by experience and

training. There must be a
qualified dietitian, full-time,
part-time, or on a consultant
basis. There must be
administrative and technical
personnel competent in
their respective duties.
Menus must meet the needs
of the patients. Therapeutic
diets must be prescribed by
the practitioner responsible
for the care of patients.
Nutritional needs must be
met in accordance with
orders of the practitioner
responsible for the care of
patients. The facility must
ensure that residents receive
proper treatment and care
for, among other special
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TABLE 1.1 Continued

Service General Coverage Nutrition Services Coverage
Hospital inpatient care services, parenteral and
(continued) enteral fluids. Nutrition

services are included as part
of the hospital’s bundled
payment and are not
reimbursed as a separate

charge.
Skilled nursing facility Medicare pays SNFs a per Conditions of participation
(SNF) care diem payment that covers include the following: “The
bed and board, nursing facility must assure that a
and related services, resident maintains
therapeutic services, acceptable parameters of
drugs, and supplies. nutritional status (unless

the resident’s clinical
condition demonstrates that
this is not possible) and
receives a therapeutic diet
when there is a nutritional
problem.” In addition,
section 483.35 is as follows:
“The facility must provide
each resident with a
nourishing, palatable, well-
balanced diet that meets his
or her daily nutritional and
special dietary needs.” The
subparagraphs of this
section address (a) staffing
(indicates a qualified
dietitian must be employed
or contracted with on a
consultant basis); (b) suffi-
cient dietary staff; (c) menus
and nutritional adequacy;
(d) food; (e) therapeutic
diets; (f) frequency of
meals; (g) assistive devices;
and (h) sanitary conditions.
Nutrition services are
included as part of the SNFs
per diem payment and are
not reimbursed as a
separate charge.

continued on next page
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Service

General Coverage

Nutrition Services Coverage

Home health care

Hospice care

MEDICARE PART B
Health care provider
visits

Medicare Part A covers
up to 100 visits of home
health care following a
3-day hospital stay if
rendered within 14 days
of discharge. Home
health agencies are paid
on a cost basis, up to
certain limits. Beginning
in 2001, home health
services will be paid
under a prospective
payment system. While
each covered home health
service will be bundled
into the rate, each covered
service will appear in the
consolidated billing
provided to patients.

The Medicare hospice
benefit is limited to
patients with a life
expectancy of 6 months
or less. Hospices are
paid per diem rates for
provision of pain relief,
symptom management,
and support services.

Medicare pays physicians
and certain other health
care professionals (e.g.,
dentists, chiropractors,
optometrists, podiatrists,
advanced practice nurses,
physician assistants,
psychologists, social
workers, physical and
occupational therapists)
according to the Medicare
fee schedule. Some
nonphysician practitioners

Although very limited,
administrative costs
associated with the
provision of nutrition
services are included in the
benefit. While home health
agencies are required to
have specialized nutrition
expertise in order to be
Medicare certified,
nutrition services are not
reimbursed as a separate
charge.

Part of the core services that
must be provided by
Medicare certified hospices
is dietary counseling. Rural
hospices may obtain a
waiver, which will allow
hospices to contract out for
counseling. Dietary
counseling is included in
the per diem rate and is not
reimbursed as a separate
charge.

Nutrition services provided
by health professionals
recognized by Medicare as
“certified providers” may
receive reimbursement if
the service is deemed
reasonable and medically
necessary. For example, a
physician may counsel a
patient regarding a diet
and bill for the time

spent with the patient
under an office visit
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Service

General Coverage

Nutrition Services Coverage

Health care provider
visits (continued)

Hospital outpatient
department care

may be reimbursed only
for certain procedures
(e.g., chiropractors may be
reimbursed by Medicare
only for spinal manipula-
tion). Some nonphysician
practitioners may receive
less than the full Medicare
fee schedule amount

(e.g., advanced practice
nurses and physician
assistants receive 85% of
the payment that would
be made to a physician
for the same service).

Medicare has in the past
reimbursed hospital
outpatient departments on
a cost basis. Effective in
2000, hospital outpatient
departments will be paid
on a prospective payment
basis and receive bundled
payments based on the
classification of the
procedure performed.

The payments will cover
all facility costs, diagnostic

“evaluation and
management” code.
Nutrition services

may also be reimbursed

by Medicare when nutrition
services are provided
“incident to” a physician’s
service if deemed
reasonable and medically
necessary. All require-
ments of “incident to”
must be met. The

physician must perform the
initial service and
subsequent services with a
frequency that reflects the
active participation of or
management by the
physician during the course
of treatment. “Incident-to”
services must be provided
by an employee of a
physician or physician
group practice and must be
directly supervised by the
physician billing for the
services. Registered
dietitians in independent
practice are not authorized
by Medicare to receive
reimbursement for
providing nutrition services.

Nutrition services provided
as part of a patient
educational program, such
as a diabetes education or
cardiac rehabilitation
program may be covered
if they are furnished
“incident to” a physician’s
service and if deemed
reasonable and medically
necessary for the
individual patient.
Nutrition counseling by a

continued on next page
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Service

General Coverage

Nutrition Services Coverage

Hospital outpatient
department care
(continued)

Diabetes self-management
training

Routine preventive
services

Home health care

tests, drugs, supplies, etc.,
necessary for the
procedure.

A new benefit effective in
1998. Regulations for
reimbursement and
qualifications of certified
programs are currently
under development.

Medicare covers only
certain preventive
services: flu, hepatitis B,
and pneumonia vaccines;
mammography; pelvic
exams and Pap smears;
colorectal cancer
screening; bone mass
measurements; and
prostate screening.
Payment is made for
professional services or
for laboratory tests

according to the applicable

fee schedule.

Home health services
reimbursed under Part B
include those not related
to an inpatient stay or
visits in excess of 100
following an inpatient
stay. Reimbursement
methods are the same as
for Part A (see above).

qualified dietitian, which
does not meet the “incident
to” medically necessary
requirements for the
individual patient, is not
covered. Payment is made
to the facility for the whole
program.

The nutrition component of
the benefit is reimbursed as
part of the total payment.
Dietitians are required to be
involved with a certified
program; however, they
cannot sponsor a program
or receive Medicare
reimbursement because they
are not recognized
independent providers
under the Medicare
program.

In general, nutrition
services provided for
primary prevention are not
covered.

See home health services
under Part A above.
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Service

General Coverage

Nutrition Services Coverage

Prosthetic device benefit

Outpatient renal
dialysis facilities

Medicare covers reason-
able and necessary
prosthetic devices and
reimburses based on a
fee schedule.

Medicare pays a com-
posite rate for dialysis
services furnished in
outpatient renal dialysis
facilities.

MEDICARE+CHOICE (M+C)

Private health plans

M+C plans are paid
global capitated amounts
by Medicare and must
provide all Medicare-
covered benefits to
enrollees.

Parenteral and enteral
nutrition provided on an
outpatient basis is covered
to a limited degree under
the prosthetic device
benefit.

Nutritional services are
included under the
composite rate. Under the
conditions for coverage,
each facility must provide
dietetic services to meet the
needs of patients; employ or
have a contractual relation-
ship with a qualified
dietitian who, in consulta-
tion with the attending
physician, assesses the
nutritional and dietetic
needs of each patient,
recommends therapeutic
diets, counsels patients and
their families on prescribed
diets, monitors adherence
and response to prescribed
diets, and records findings
in the patient’s medical
record. The full range of
dialysis services, including
personnel services for
dietitians, is covered under
the composite rate.

M+C plans make their own
arrangements for payment
of providers and may
provide nutrition services
over and above Medicare
requirements as an extra
benefit to enrollees.

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/9741.html

alth in the Nation's Elderly: Evaluating Coverage of Nutrition Services for the Medi

44 NUTRITION AND HEALTH IN THE NATION’S ELDERLY

REFERENCES

Anderson G, Hall MA, Smith TR. 1998. When courts review medical appropriations. Med
Care 36:1295-1302.

Bagley GP, McVearry K. 1998. Medicare coverage for oncology services. Cancer 8210:51991—
51994.

Ball RM. 1995. What Medicare’s architects had in mind. Health Aff 14:62-72.

Bergthold LA. 1995. Medical necessity: Do we need it? Health Aff 14:180-190.

Breslow L, Somers AR. 1977. The lifetime health monitoring program: A practical approach
to preventive medicine. N Engl | Med 296:601-608.

Cunningham R. 1999. Perspective. Policymakers grapple with foundations of process for
coverage decisions, appeals. Med Health 53:51-54.

Feingold E. 1966. Medicare: Policy and Politics. San Francisco: Chandler Publishing Com-
pany.

Harris R. 1969. A Sacred Trust. Baltimore: Penguin Books.

HCFA (Health Care Financing Administration, U.S. Department of Health and Human
Services). 1989. Criteria and procedures for making medical services coverage deci-
sions that relate to health care technology. Fed Regis 54:4302-4318.

HCFA (Health Care Financing Administration, U.S. Department of Health and Human
Services). 1998a. A Profile of Medicare: Medicare Chartbook. Baltimore: U.S. Department
of Health and Human Services.

HCFA (Health Care Financing Administration, U.S. Department of Health and Human
Services). 1998b. Medicare program; Establishment of the Medicare Coverage Advi-
sory Committee and request for nominations for members. Fed Regis 63:68780.

HCFA (Health Care Financing Administration, U.S. Department of Health and Human
Services). 1999a. Information clearinghouse: Medicare national enrollment trends,
1966-1998. Available at: http://www.hcfa.gov/stats/stats.htm. Accessed August 17,
1999.

HCFA (Health Care Financing Administration, U.S. Department of Health and Human
Services). 1999b. Medicare and Medicaid program manuals. Available at: http://
www.hcfa.gov/pubforms/htmltochtm. Accessed various dates from June 1, 1999 to
November 1, 1999.

HCFA (Health Care Financing Administration, U.S. Department of Health and Human
Services). 1999¢c. Medicare program; Procedures for making national coverage deci-
sions. Fed Regis 64:22619-22625.

HIMA (Health Industry Manufacturers Association). 1999. Overview of Change in the Na-
tional Medicare Coverage Process. Washington, D.C.: HIMA.

Health Systems Review. 1997. A technology anthology: Recent writings and remarks on the
state of the state-of-the-art. Health Syst Rev 30:58—-62.

IOM (Institute of Medicine). 1992. Guidelines for Clinical Practice: From Development to Use.
Washington, D.C.: National Academy Press.

IOM (Institute of Medicine). 2000. Extending Medicare Coverage for Preventive and Other Ser-
vices. Washington, D.C.: National Academy Press.

Kahn CN, Kuttner H. 1999. Budget bills and Medicare policy. Health Aff 18:37-47.

Kaiser Family Foundation. 1998. Medicare managed care. Available at: http://www kff.
org/content/archive/2052/mngcare.html. Accessed July 9, 1999.

Marmor T. 1973. The Politics of Medicare. Chicago: Aldine Publishing Company.

NHPF (National Health Policy Forum). 1998. Medicare Coverage and Technology Diffusion:
Past, Present and Future. Washington, D.C.: The George Washington University.

NHPF (National Health Policy Forum). 1999. Medical Necessity and Evolving Standards of
Care. Washington, D.C.: The George Washington University.

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/9741.html

alth in the Nation's Elderly: Evaluating Coverage of Nutrition Services for the Medi

INTRODUCTION 45

OTA (Office of Technology Assessment). 1990. Preventive Health Services for Medicare Benefi-
ciaries: Policy and Research Issues. Washington, D.C.: U.S. Government Printing Office.

OTA (Office of Technology Assessment). 1993. Benefit Design in Health Care Reform: Clinical
Preventive Services. Washington, D.C.: U.S. Government Printing Office.

Posner BM, Krachenfels MM. 1987. Nutrition services in the continuum of health care. Clin
Geriatr Med 3:261-274.

Schauffler HH. 1993. Disease prevention policy under Medicare: A historical and political
analysis. Am | Med 9:1226-1230.

Somers AR, Somers HM. 1997a. National health insurance: Criteria for an effective program
and a proposal. Pp. 192-203 in Health and Health Care: Policies in Perspective, Somers
AR, Somers HM, eds. Germantown, Md.: Aspen Systems Corporation.

Somers AR, Somers HM. 1977b. National health insurance: Story with a past, present, and
future. Pp. 179-197 in Health and Health Care: Policies in Perspective, Somers AR, Somers
HM, eds. Germantown, Md.: Aspen Systems Corporation.

Somers HM, Somers AR. 1961. Doctors, Patients, and Health Insurance. Washington, D.C.: The
Brookings Institution.

Somers HM, Somers AR. 1967. Medicare and the Hospitals: Issues and Prospects. Washington,
D.C.: The Brookings Institution.

Starr P. 1982. The Social Transformation of American Medicine. New York: Basic Books.

Stevens R. 1989. In Sickness and in Wealth: American Hospitals in the Twentieth Century. New
York: Basic Books.

U.S. House of Representatives, Committee on Ways and Means. 1997. 1997 Medicare and
Health Care Chartbook. Washington, D.C.: U.S. Government Printing Office.

U.S. House of Representatives, Committee on Ways and Means. 1998. 1998 Green Book:
Overview of Entitlement Programs. Washington, D.C.: U.S. Government Printing Office.

White J. 1999. Uses and abuses of long-term Medicare cost estimates. Health Aff 18:63-79.

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/9741.html

alth in the Nation's Elderly: Evaluating Coverage of Nutrition Services for the Medi

2

Overview:
Nutritional Health in the Older Person

As a population, older adults are more likely than younger ones to be
afflicted with a variety of age-related diseases and functional impair-
ments that may interfere with the maintenance of good nutritional status.
Members of this population are also at increased risk of drug-induced
nutritional deficiencies due to the number of prescription drugs they take.
As a result of these potential risks of malnutrition, the Department of
Health and Human Services has identified nutrition as a priority area in
the health goals for the nation in Healthy People 2010 (USDHHS, 2000).
Although this overview focuses on older persons, other Medicare benefi-
ciaries, particularly those with end-stage renal disease, also have high
rates of nutritional disorders.

When considering the importance of nutrition in the health of Medi-
care beneficiaries, both the primary prevention of malnutrition and the
role of nutrition in the management of health conditions prevalent in this
population (secondary prevention) must be considered. Brief overviews
of these two issues are presented here, and details are discussed in subse-
quent sections.

MALNUTRITION

There is no universally accepted clinical definition of malnutrition
(Klein et al., 1997). In fact, the term “malnutrition” has been used to refer
to a wide range of deficiencies (e.g., protein—energy, vitamins, fiber, wa-
ter) and excesses (e.g., obesity, hypervitaminosis), which may or may not

46
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be clearly associated with adverse health outcomes (Reuben et al., 1995).
The concept of malnutrition among older persons is more complicated
because of the many settings along the continuum of care in which the
elderly receive care.

¢ community dwelling (including those receiving home care and
Programs of All Inclusive Care (PACE),
hospitalized,
* post-acute hospitalization,
e institutionalized (nursing home) long-term care, and
* hospice.

The burden of acute and chronic disease differs across these settings,
and nutritional requirements vary as a result. Moreover, an individual
older person may move through many of these settings over the course of
a single illness. Some measures of nutritional status vary in their degree
of specificity for malnutrition across care settings. For example, changes
in serum proteins among hospitalized older persons may be more reflec-
tive of inflammation and the acute-phase reaction than of malnutrition
per se, whereas such changes may be more likely to indicate protein—
energy undernutrition in community-dwelling persons. In addition, nurs-
ing home residents may have chronic inflammation, which complicates
both the diagnosis and the management of malnutrition. Nevertheless,
changes in these traditional indicators frequently have prognostic and
clinical meaning and are therefore addressed in this chapter.

Obesity

The most common nutritional disorder in older persons is obesity.
Obesity has been defined variably by different organizations. Based on
data from the Second National Health and Nutrition Examination Survey
(NHANES 1I) (1976-1980), the threshold for obesity was defined as hav-
ing a body mass index (BMI)! exceeding 27.8 for men and 27.3 for women
(NIH, 1985). Today, a BMI of 25 to 29.9 is considered to be overweight and
a BMI of greater than or equal to 30 is considered obese (Meisler and St.
Jeor, 1996; Mokdad et al., 1999; NHLBI, 1998).

The prevalence of overweight increases with age between the ages of
22 and 55 years but then stabilizes in women and declines in men (Van
Itallie, 1985). The percentage of overweight and obese persons in the 65 to

1BMI is a ratio of height to weight: BMI = wt(kg)/ ht(cm)2.

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/9741.html

alth in the Nation's Elderly: Evaluating Coverage of Nutrition Services for the Medi

48 NUTRITION AND HEALTH IN THE NATION’S ELDERLY

74 year age range remains substantial however. Data from the Third Na-
tional Health and Nutrition Examination Survey (NHANES III) (1988-
1994) indicate that in the 65 to 74 year age range, approximately 34 per-
cent of women and 44 percent of men are considered overweight (BMI 25
t0 29.9) and an additional 27 percent of women and 24 percent of men are
considered obese (BMI greater than or equal to 30) (NCHS, 1999). Older
African-American and poor women have higher rates of obesity.

An important characteristic of adiposity accompanying aging is the
distribution of fat, which is more likely to be centrally distributed in older
persons. This central obesity is commonly associated with insulin resis-
tance, hypertension, and lipid abnormalities (Schwartz, 1997).

Data on the risks associated with obesity in older persons are less
consistent than for those with undernutrition. A substantial body of evi-
dence links overweight to hypertension, dyslipidemia, heart disease, in-
sulin resistance and diabetes, cholelithiasis, respiratory impairment, gout,
and osteoarthritis (Pi-Sunyer, 1993). However, the relation between obe-
sity and occurrence rates of specific diseases or overall mortality in per-
sons over 65 years has received limited study. There is some evidence that
the obesity-associated relative risk of disease occurrence is less in older
than in younger persons. Although some data support the association of
obesity and premature mortality in older persons (Calle et al., 1999), this
evidence is inconsistent. Several cohort studies have demonstrated that a
high BMI does not predict mortality, and, indeed, may even be protective
against early death in older persons (Diehr et al., 1998; Fried et al., 1998;
Stevens et al., 1998). In addition, overweight has been identified as a
protective factor for hip fracture (independent of its relation to bone den-
sity) (Greenspan et al., 1994). However, other studies indicate that obesity
is related to the development of functional impairment (Galanos et al.,
1994; Vita et al., 1998). Thus, perhaps unique to the geriatric population,
benefits versus risks of weight reduction should be analyzed on an indi-
vidual basis. A recent Institute of Medicine report, Weighing the Options:
Criteria for Evaluating Weight-Management Programs, reviewed the health
benefits of weight loss in obesity (IOM, 1995). For this reason and those
addressed above, obesity is not addressed separately, but only as it relates
to specific conditions (e.g., hypertension, dyslipidemia, diabetes).

Undernutrition

Although energy undernutrition and protein—energy undernutrition
are much less common, these disorders have major prognostic impor-
tance. Conditions of energy undernutrition include adult marasmus (en-
ergy undernutrition), in which normal serum proteins are maintained,
and adult kwashiorkor (protein-energy undernutrition).
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Protein—energy undernutrition (PEU) is defined as the presence of
clinical (physical signs such as wasting, low BMI) and biochemical (albu-
min or other serum protein) evidence of insufficient intake. The most
commonly used threshold to define PEU, albumin less than 3.5 g/dL, was
derived in hospitalized patients (Bistrian et al., 1974). More recently, it has
also been recognized that this threshold may be too high, even among
hospitalized patients (Del Savio et al., 1996). Among outpatients, using
the 3.5 g/dL threshold may miss older persons at substantial risk. For
example, in the Established Populations for the Epidemiologic Studies of
the Elderly (EPESE) cohort, the adjusted relative risk of mortality over 5
years for men who met the traditional criterion (<3.5 g/dL) was 1.9 and
for women 3.7. However, that study also noted significantly increased
relative risks (1.9 for men and 2.5 for women) among persons with more
modest hypoalbuminemia (3.5-3.8 g/dL) (Corti et al., 1994). In the
MacArthur Studies of Successful Aging, which enrolled older persons
who had little or no functional impairment at the study’s onset, those
with albumin levels less than or equal to 3.8 g/dL had an adjusted rela-
tive risk of 3-year mortality of 1.8 (Reuben et al., 1999). Moreover, in the
general population, few older persons (approximately 1 percent) meet the
traditional criterion, whereas approximately 8 percent meet the more lib-
eral criterion of 3.8 g/dL (Reuben et al., 1997). Thus, there is evidence that
this threshold is associated with substantial risk and also is prevalent.

Weight loss has commonly been used to define undernutrition. In
fact, a history of weight loss from middle to old age may be more impor-
tant than actual low body weight per se. An analysis of data from the
EPESE cohort noted that after exclusion of participants who lost more
than 10 percent of their weight after age 50 and adjustment for health
status, the higher risk of death associated with low weight was eliminated
(Losonczy et al., 1995). Objectively determined weight change has prog-
nostic significance. In one sample of elderly persons admitted to a geriat-
ric rehabilitation unit, weight loss (derived from medical records) pre-
dicted whether complications would develop on the unit as well as 1-year
mortality (Sullivan et al., 1990, 1991). A Department of Veterans Affairs
(VA) study of outpatients defined 4 percent or greater weight loss over 1
year as having the best test characteristics (sensitivity and specificity) in
predicting subsequent mortality during a 2-year follow-up period; 28 per-
cent of those with involuntary weight loss died compared to 11 percent of
those without weight loss (Wallace et al., 1995). In that study, the annual
incidence of involuntary weight loss of 4 percent or more was 13.1 per-
cent. Of note, those with voluntary weight loss had no better prognosis
(36 percent had a 2-year mortality) than those who had involuntary weight
loss.

The prevalence of undernutrition is considerably higher among hos-
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pitalized patients. A VA’s case series defined malnutrition as meeting two
of the following four criteria:

. weight-height ratio <90 percent of normal,

. mid-arm muscle circumference (MAMC) <90 percent of normal,
. albumin <3.5 g/dL, and

. transferrin <200 mg/dL.

B W N

Of the 59 male patients age 65 or older in the study, 61 percent met at least
two of these criteria, compared to 28 percent of the 93 younger patients
admitted during the same time period (Bienia et al., 1982). Of those who
met the criteria for malnutrition, 64 percent experienced infections during
their illness (compared to 26 percent of those who were not malnour-
ished), and 28 percent died (compared to 4 percent of those who were not
malnourished). More recently, a VA study found that 21 percent of hospi-
talized older persons consumed less than half of their energy require-
ments; these patients with poor intake had higher in-hospital and 90-day
mortality rates (Sullivan et al., 1999). Numerous studies have associated
low serum albumin in hospitalized older persons (measured at various
times during the hospitalization) with in-hospital complications, longer
hospital stays, more frequent readmissions, in-hospital mortality, and in-
creased mortality at 90 days and at 1 year (Agarwal et al., 1988; Anderson
et al., 1984; Burness et al., 1996; Cederholm et al., 1995; D’Erasmo et al.,
1997; Ferguson et al., 1993; Friedmann et al., 1997; Harvey et al., 1981;
Herrmann et al., 1992; Incalzi et al., 1998; Marinella and Markert, 1998;
McClave et al.,, 1992; Patterson et al., 1992; Sullivan and Walls, 1995;
Volkert et al., 1992). When considering mortality, the lower the albumin
level, the higher is the risk of death. Using Subjective Global Assessment
(see below) as a measure of undernutrition, 40 percent of hospitalized
older persons are moderately (24 percent) or severely (16 percent) mal-
nourished; severely malnourished patients are more likely to die within 1
year of hospital discharge (adjusted odds ratio [OR] = 2.83) and to spend
time in a nursing home during the year after discharge (adjusted OR =
3.22) (Covinsky et al., 1999). However, as discussed in chapter 4, the rela-
tionship between hypoalbuminemia and adverse outcomes may not nec-
essarily be related to nutrition.

Undernutrition in the nursing home is a particularly complex issue
because of the burden of chronic disease and medications affecting nutri-
tional status in this population and logistical difficulties in providing
adequate food intake, in large part due to staffing issues (Kayser-Jones
and Schell, 1997). A review of 14 surveys of nutritional status conducted
among chronically institutionalized older persons concluded that only 5
to 18 percent of nursing home residents had energy intakes below their
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estimated requirement on the basis of body weight, but up to 30 percent
ate less than 0.8 g protein/kg body weight per day; 15 to 60 percent had
substandard MAMC, serum albumin, or both (Rudman and Feller, 1989).
A Canadian study of one nursing home, which used a rating system that
included seven anthropometric measurements, identified severe under-
nutrition in 18 percent of residents, moderate undernutrition in 27 per-
cent, and mild-to-moderate overnutrition in 18 percent (Keller, 1993). Data
from 26 VA nursing homes indicated that 12 percent of residents had
body weights less than 80 percent of standard, and 28 percent had albu-
min levels less than 3.5 g/dL (Abbasi and Rudman, 1993). Several emerg-
ing concepts of nutritional disorders of older persons have been identified
that fall outside the traditional classifications of malnutrition. Among
these have been “failure to thrive” (which carries its own International
Classification of Diseases, 9th Revision [ICD-9] code), cachexia, wasting,
and sarcopenia. Attempts have been made to apply standardized nomen-
clature for these syndromes (Roubenoff et al., 1997; Sarkisian and Lachs,
1996), but there has been little validation research supporting these pro-
posed definitions. Nevertheless, these syndromes incorporate constructs
such as cytokine production, immune defense, and functional status.
Thus, they expand the traditional concepts of nutrition to include patho-
physiologic pathways and physiologic and functional outcomes. These
are described in greater detail in chapter 4.

PREVALENCE OF NUTRITION RELATED CONDITIONS

Nutrition therapy may be a key element in managing many of the
most common and important disorders of older persons including hyper-
tension, congestive heart failure, diabetes, dyslipidemia, coronary artery
disease, osteoporosis, malignancies, and renal failure. These diseases are
particularly common in the elderly population. The estimated prevalence
of certain disorders among persons 65 years of age or older who may
benefit from nutrition therapy can be found in Table 2.1. Moreover, 87
percent of the population 65 years or older has at least one of these condi-
tions (NCHS, 1997). The effectiveness of nutrition therapy for each of
these disorders is described in subsequent chapters.

SCREENING FOR NUTRITION RISK

Over the past several decades, numerous attempts have been made to
develop screening instruments that identify older persons who need more
comprehensive nutritional assessment (Reuben et al., 1995). These can be
categorized as follows:
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TABLE 2.1 Estimated Prevalences of Conditions
Among U.S. Individuals Age 65 Years and Older

Medical Disorder Prevalence (%)
Hypertension” 60.9
Chronic renal insufficiency? 0.6
Diabetes® 9.3

Hyperlipidemia (LDL >130 or on medication)? 62.1

2 Hypertension is defined as having a systolic blood pressure >140
mm Hg and/or diastolic blood pressure 290 mm Hg or taking blood
pressure medication.

b Chronic renal insufficiency includes a creatinine level of >2.5 in
women and >3.0 in men.

¢ Elevated low-density lipoprotein (LDL) cholesterol is defined as
having a serum LDL cholesterol 2130 mg/dl and/or taking cholesterol
lowering medication.

d The prevalence of diabetes was based on self-report.

SOURCE: NCHS (1997).

® brief self-reported screening instruments (e.g., the Nutrition
Screening Initiative’s DETERMINE Checklist, the Mini-Nutritional As-
sessment);

® clinician-determined brief screening instruments (e.g., Subjective
Global Assessment); and

e multimethod techniques (e.g., Prognostic Nutritional Index, Hos-
pital Prognostic Index).

Because few of these are in common usage, the topic is not reviewed
in depth. However, the Nutrition Screening Initiative’s Determine Your
Nutritional Health Checklist has received wide attention and has been
incorporated into screening instruments in many health care settings. The
Mini-Nutritional Assessment and Subjective Global Assessment have also
received increased attention. Accordingly, brief descriptions and discus-
sions of the properties of these instruments are provided.

Nutrition Screening Initiative

The Nutrition Screening Initiative (NSI), a partnership of the Ameri-
can Academy of Family Physicians, the American Dietetic Association,
and the National Council on Aging, Inc., has developed a tiered approach
to nutrition screening. The first tier consists of the Determine Your Nutri-
tional Health Checklist. The Determine Checklist was originally devel-

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/9741.html

alth in the Nation's Elderly: Evaluating Coverage of Nutrition Services for the Medi

OVERVIEW: NUTRITIONAL HEALTH IN THE OLDER PERSON 53

oped as a tool to increase consumer’s nutrition awareness. It is a brief 10-
item questionnaire that can be administered and scored by older Ameri-
cans and/or their caregivers. The Determine Checklist scores range from
0 (lowest risk) to 21 (highest risk). Those found to be at risk of poor
nutritional status based on the checklist are thought to need further
screening.

The second tier consists of the Level I and Level Il screening tools. The
Level I screening tool is designed for use in any setting in which older
Americans come into contact with professionals in the health care and
social service system. It includes height and weight measurement (and
calculated BMI), as well as questions about 10-pound weight gain or loss
within the prior 6 months, eating habits, living environment, and func-
tional status. The Level II screening tool is designed to obtain more diag-
nostic information in clinical settings. It includes anthropometric mea-
surements (BMI, midarm circumference, MAMC, triceps skinfold),
laboratory data (serum albumin and cholesterol), information on thera-
peutic drug use, and information on clinical problems that might affect
eating, eating habits, living environment, functional status, and cognitive
and affective status (Lipschitz et al., 1992).

A study using a stratified random sample of Medicare beneficiaries
age 70 and older living in six New England states was conducted to
calibrate the Determine Checklist. After reviewing the data from the
study, NSI’s technical review committee selected a score of 6 as the thresh-
old for identifying older persons at high nutritional risk. The study esti-
mated that 24 percent of all Medicare beneficiaries would fall into this
high-risk group, and it found that those at high risk were more likely to
have been hospitalized overnight during the prior year (Posner et al.,
1993).

Using a score of 6 as a cut point to predict inadequate nutrition, the
study found that the sensitivity, specificity, and positive predictive value
of the Determine Checklist were 36, 85, and 38 percent, respectively. Us-
ing the same cut point, the sensitivity, specificity, and positive predictive
value for identifying perceived fair or poor health status were 46, 85, and
56 percent, respectively. When examining individual items, the strongest
predictors of inadequate nutrition were “not enough money,” “eating
fewer than two meals per day,” and “eating few fruits and vegetables.”
The only items significantly associated with fair or poor perceived health
were “taking three or more drugs per day” and “having changed one’s
diet because of illness.”

A longitudinal study found that several individual items of the Deter-
mine Checklist predicted 8- to 12-year mortality, but the summary score
for the entire instrument had a considerably lower predictive value than
the individual items (Sahyoun et al., 1997).
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The Determine Checklist has been criticized for having poor test char-
acteristics, retaining items that are not significantly associated with out-
comes of interest, and using outcomes that are not well-defined patho-
logic states and do not have proven treatments (Rush, 1993). In addition,
the methodology of the validation study by Posner et al. (1993) is ques-
tioned for relying on a single 24-hour recall as the criterion of validity
(Rush, 1993), which assumes that stability in dietary intake is greater than
is likely (Thompson and Byers, 1994).

Mini-Nutritional Assessment

The Mini-Nutritional Assessment (MNA) is an 18-item instrument,
requiring 20 minutes to complete, which incorporates several anthropo-
metric measures, dietary intake questions, and health and functional sta-
tus questions (Vellas et al., 1999). The developers used discriminant analy-
sis techniques applied to several cross-sectional samples to establish cut
points for being “at risk” of malnutrition and being undernourished. The
instrument has been validated against clinical judgment of nutritional
status, dietary intake, and biochemical measures (Guigoz et al., 1994).
Predictive validity for weight loss, the occurrence of acute disease, and
the need for assistance have been demonstrated in a Danish study (Beck
and Ovesen, 1997). The most recent validation study conducted by Azad
et al. (1999) however, indicated poor sensitivity and specificity compared
to a nutritionist’s assessment. These studies indicate that the MNA has
potential, but more extensive validation is needed before this instrument
can be recommended for widespread use.

Subjective Global Assessment

The Subjective Global Assessment (SGA) combines weight change,
dietary intake, gastrointestinal symptoms, functional capacity, and physi-
cal examination findings to classify individuals as well nourished, moder-
ately malnourished or severely malnourished (Detsky et al., 1987b, 1994).
The SGA has demonstrated predictive validity in the identification of
patients at risk for postoperative complications (Detsky et al., 1987a; VA
TPN Cooperative Study Group, 1991). Personnel who administer the SGA
must be trained to achieve acceptable interobserver reliability. A recent
study of 369 patients who were at least 70 years of age and admitted to a
general medical service in a tertiary care hospital found that those pa-
tients classified as severely malnourished by SGA were more likely than
well-nourished patients to die within 12 months of discharge (OR = 2.83,
95 percent confidence interval [CI] = 1.47-5.45), to be dependent in activi-
ties of daily living 3 months after discharge (OR = 2.81, CI = 1.06-7.46),
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and to spend time in a nursing home during the 12 months after discharge
(OR = 3.22, CI = 1.05-9.87) (Convinsky et al., 1999).
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Methods

For this report, the committee reviewed the published medical litera-
ture to determine whether nutrition-based therapies have a beneficial
impact in preventing or treating diseases among Medicare beneficiaries
(i.e., predominantly older-aged persons). The fundamental question was
one of efficacy: For the disease or condition under study, does manipula-
tion of diet in older persons have beneficial effects? To answer this ques-
tion, the committee reviewed the published medical literature with a fo-
cus on original research and systematic reviews. To identify relevant
literature, systematic searches of online databases were conducted and
key references were elicited from committee members, other experts (in-
vited speakers and consultants), and the reference lists of publications.

Early in the course of this study, the committee developed and agreed
upon the literature search strategy. The initial focus was a comprehensive
search of relevant online databases. The online database Medline was
selected because it offers an effective and efficient means of searching the
medical literature. Medline was accessed through Ovid, a commercial
database vendor, and through Grateful Med of the National Library of
Medicine (NLM). The search strategy was individualized by topic area or
disease state. Searches were limited to human subjects, age 265 and/or
the entire population, the English language, and 1976-present. Searching
also incorporated standardized terminology found in NLM’s Medical
Subject Headings (MeSH) and the MeSH tree structures.

All retrieved citations were reviewed to determine whether the cita-
tion was relevant to this report and if relevant, whether to obtain the full
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paper. All citations were entered into the study’s bibliographic database,
which at the conclusion of the study contained approximately 850 refer-
ences to abstracts, journal articles, books, congressional reports, and con-
ference proceedings.

EVIDENCE AVAILABLE

Description

The evidence reviewed was heterogeneous (i.e., the types of nutri-
tion-based therapies varied as did the types of outcomes reported). The
latter included both “clinical” outcome variables (e.g., number of hip frac-
tures, hospital admissions) and “intermediate” outcome variables (e.g.,
bone mineral density, blood pressure). The vast majority of studies report
the effects of nutrition-based therapy on intermediate outcomes. The com-
mittee also evaluated the full spectrum of nutrition-based therapies. For
example, for common outpatient conditions such as hypertension, the
therapies included behavioral interventions that involved counseling,
feeding studies that controlled food intake, and trials of dietary supple-
ments. Multidisciplinary interventions were also evaluated as long as
there was a nutritional component to the program. The type of individu-
als who conducted the study interventions and thus provided the nutri-
tion therapy was not uniform: whereas a registered dietitian provided the
nutrition-based therapy in most instances, there were several studies in
which other personnel (e.g., nurses) administered the intervention. The
setting for interventions varied as well (e.g., outpatient versus home-
based, group versus individual counseling).

Although research conducted among the elderly was of primary in-
terest, evidence from studies in non-elderly population groups, as well as
evidence from studies that covered a broad age range of individuals—
both non-elderly and elderly—was also considered. In many instances,
fewer studies were conducted in elderly population groups than in the
non-elderly. In this setting, the committee considered studies in non-eld-
erly populations as relevant to its deliberations as long as the evidence
appeared consistent across the adult lifespan.

Quality

In preparing this report, the committee evaluated and then classified
the type and quality of available evidence for each of the diseases or
conditions under study. Several classification schemes are available (NIH,
1998; USPSTEF, 1995; Yusuf et al., 1998). For this report, the committee
adapted the approach used by the National Institutes of Health (NIH)
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task force on the identification, evaluation and treatment of overweight
and obesity (NIH, 1998). The only substantive difference between the
approach in this report and that of the NIH task force is in the committee’s
classification of systematic reviews. In addition to meta-analyses, other
types of systematic reviews were considered as long as the review in-
volved a comprehensive search of the medical literature. A separate cat-
egory, “systematic review,” was also created—rather than having to com-
bine these reports with randomized trials. The classification scheme,
ordered from lowest to highest quality of evidence, is summarized below:

o Consensus reports and guidelines. In many instances, expert panels
convened by professional societies or government agencies evaluated and
synthesized the available evidence. In addition to describing the available
data, these reports have the advantage of proposing clinical management
strategies, which integrate nutrition-based therapy in the overall manage-
ment of patients.

® Observational studies. In contrast to consensus reports and guide-
lines, this category pertains to original research and includes both obser-
vational studies (i.e., case series, case-control studies, cohort studies) and
nonrandomized trials of nutrition-based therapies. Because individuals
were not randomly allocated to the treatment under study, the potential
for bias exists. Hence, this grade of evidence is less persuasive than ran-
domized, controlled trials.

® Systematic reviews. In recent years, systematic approaches have
been used to identify, evaluate, and synthesize evidence. This report in-
cludes meta-analyses of clinical trials as well as other systematic reviews
as long as these reviews performed a comprehensive search of the medi-
cal literature. Systematic reviews are considered more complete and less
subject to bias than expert opinion and previous types of reviews.

® Some evidence from randomized, controlled trials. For several condi-
tions, clinical trials were conducted; however, the number or size of the
trials was small and/or the data were somewhat inconsistent.

* Extensive evidence from randomized, controlled trials. This category
applies to those nutrition-based therapies for which there are several clini-
cal trials documenting a clinically meaningful health benefit from the
therapy. Furthermore, the data from these trials had to be generally con-
sistent. Overall, this is the strongest category of evidence supporting nu-
trition-based therapy.

COMMITTEE DELIBERATIONS

At its initial meeting, the committee identified common medical con-
ditions for which nutrition-based therapy was generally recommended,
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as well as other conditions for which the evidence appeared much less
persuasive. The committee then assigned working groups to review and
summarize the published medical literature. The committee also sought
expert advice from people who were not committee members, primarily
through presentations at subsequent committee meetings. At several
points, the working groups presented their assessments to the entire com-
mittee. These presentations included an overall assessment of the efficacy
of nutrition-based therapy in the elderly, as well as practical aspects of
implementation (e.g. Who is qualified to implement the therapy—a highly
skilled professional or a variety of general health professionals? What is
the appropriate setting? What number of contacts is required; and so
forth). The committee then considered the costs of nutrition-based therapy
and identified potential cost offsets. Methods pertaining to the cost analy-
ses are presented separately in chapter 14.
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Section 11

The Role of Nutrition in the
Management of Disease
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Undernutrition

As new markers of poor nutritional status have been identified, the
definition of undernutrition has been considerably refined. Most notably,
better methods of measuring body composition and biochemical mea-
sures of inflammation and nutritional health have led to refined classifica-
tion systems of undernutrition. Concurrently, there has been increasing
recognition of clinical syndromes that appear to have a major nutritional
component (e.g., failure to thrive). This report considers several aspects of
undernutrition including the following:

1. Markers of Undernutrition
* Weight loss and morphometric measures of undernutrition
* Poor nutritional intake
¢ Biochemical markers of malnutrition (albumin, transferrin, ret-
inol binding protein)
2. Syndromes of Undernutrition
Body composition changes with aging or sarcopenia
Cachexia
Wasting
Protein—energy undernutrition
Failure to thrive

e o o o o N

None of these markers or syndromes (except poor nutritional intake)
are specific for malnutrition, and it must be recognized that the interfaces
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between nutrition, energy requirements, and disease are complex. More-
over, approaches to diagnosis and management usually have not fol-
lowed these definitions. Finally, despite global research efforts, there are
still many gaps in the understanding of undernutrition in older persons.

For each of these markers and syndromes, the following topics are
addressed where information is available:

¢ commonly used definitions,

* clinical importance in different settings (e.g., frequency, increased
risk for adverse events),

* potentially treatable contributing factors and assessment methods
(including current practice and a more optimal approach), and

® approaches to treatment and treatment outcomes.

There is considerable overlap across conditions with respect to as-
sessment, contributing factors, and treatments. Although this chapter fo-
cuses on markers and syndromes of undernutrition, it must be recognized
that undernutrition may affect the course of specific acute (e.g., pneumo-
nia [Riquelme et al., 1996]) and chronic diseases (e.g., congestive heart
failure, chronic obstructive pulmonary disease, pressure sores). In some
instances, the treatment of these diseases (e.g., congestive heart failure)
may lead to dietary restrictions that compromise nutritional status
(Reuben et al., 1997). In others, the burden of the disorder may lead to
increased energy requirements. Finally, some disorders (e.g., stroke with
dysphagia, malabsorption) may precipitate undernutrition because of the
inability to ingest or absorb nutrients. Although the recognition of these
potential influences is important and may guide management, undernu-
trition accompanying specific diseases will eventually be expressed
through the markers and syndromes described below.

MARKERS OF UNDERNUTRITION

Weight Loss

Several definitions of clinically important weight loss have been de-
scribed. These vary according to the amount of weight lost and the dura-
tion of the weight loss. In outpatient settings, commonly employed defi-
nitions include more than 10 pounds in 6 months, 4 to 5 percent of body
weight in 1 year, or 7.5 percent in 6 months.

In the nursing home, the definition of weight loss has usually fol-
lowed that included in the Omnibus Budget Reconciliation Act (OBRA)
regulations of 1987. This legislation mandated implementation of the
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Minimum Data Set (MDS) and Resident Assessment Protocols (RAPs) in
Medicare-certified nursing homes to ensure prompt identification and
response to problems in nursing home residents. (The MDS is a function-
ally based assessment tool; RAPs utilize MDS assessment information to
flag potential problem and risk areas in nursing home residents.) The
OBRA MDS considers weight loss as greater than or equal to 5 percent of
body weight in the past month or greater than or equal to 10 percent in
the last 6 months.

Clinical Importance

A 4-year cohort study determined that the annual incidence of invol-
untary weight loss (defined as loss of more than 4 percent of body weight)
among veterans followed in an outpatient setting was 13.1 percent. Over
a 2-year follow-up period, those with involuntary weight loss had an
increased risk of mortality (relative risk [RR] = 2.4, 95 percent confidence
interval [CI] = 1.3—4.4), which was 28 percent among those who lost weight
and 11 percent among those who did not. Individuals with voluntary
weight loss had a 36 percent mortality rate during this time (Wallace et
al., 1995). In a study of Alzheimer’s patients followed for up to 6 years,
greater than or equal to 5 percent weight loss in any year before death
predicted mortality (RR 1.5, 95 percent CI = 1.09-2.07); 22 percent of
Alzheimer’s patients experienced such weight loss (White et al., 1998).

Two longitudinal studies also suggest that weight loss in later life
predicts mortality. In the Established Populations for Epidemiologic Stud-
ies of the Elderly (EPESE) cohort, older persons who lost 10 percent of
their body weight or more between ages 50 and 70 years had higher
adjusted risks of mortality (men: RR = 1.69, 95 percent CI = 1.19-1.65;
women: RR = 1.62, 95 percent CI = 1.45-1.97) (Losonczy et al., 1995). The
Iowa Women’s Health Study demonstrated that women greater than or
equal to 55 years of age who had an episode of unintentional weight loss
(19 percent of the study participants) had an adjusted OR of 1.45 (95
percent CI = 1.24-1.70) for all-cause 5-year mortality (French et al., 1999).
Although the time spans utilized in these latter definitions are impractical
for clinical purposes, they do provide evidence of an association between
weight loss and subsequent mortality.

For the nursing home population, there are fewer prevalence data.
One study found that 5 percent of residents at one nursing home met
these criteria (Blaum et al., 1997). Weight loss may be an insensitive mea-
sure of malnutrition because nursing home residents may stop eating for
several weeks between weight measurements.
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Potentially Treatable Contributing Factors and Assessment Methods

Many of the causes of weight loss (e.g., depression, type 2 diabetes,
hyperthyroidism, gastrointestinal diseases, cancer) are treatable with ef-
fective therapies supported by randomized clinical trials (Blaum et al.,
1995; Morley and Kraenzle, 1994; Wilson et al., 1998).

Among nursing home residents, reversible factors such as poor oral
intake, feeding dependency, chewing problems, depressive symptoms or
behavior, medications, and swallowing disorders were related to ob-
served weight loss in two cross-sectional studies (Blaum et al., 1995;
Morley and Kraenzle, 1994).

In hospital settings (defined here as short-stay, acute care hospitals),
the current approach to assessment of causes of weight loss and undernu-
trition is generally haphazard. Although many nursing intake forms in-
clude questions on weight loss, functional status related to nutrition, and
special dietary needs, staff complete these forms in an inconsistent man-
ner. At many institutions, dietary technicians spend significant amounts
of time collecting data, which may have little clinical value, in order to
meet the Joint Commission for Accreditation of Healthcare Organizations
(JCAHO) mandate of nutritional assessment data collection of all hospi-
talized persons.

Usually nursing home residents are weighed once a month. When the
RAP for malnutrition is triggered by any of the MDS nutrition criteria,
there must be documentation of responses by the health care team, in-
cluding an assessment of feeding as well as investigation, when appropri-
ate, for medical disorders that can cause weight loss.

The assessment of weight loss is guided by other associated symp-
toms (e.g., gastrointestinal, cancer-related, depression, diabetes) if they
are present. In addition, other potential contributors to weight loss or
any of the other undernutrition disorders are evaluated for potentially
remediable conditions. This assessment may include some or all of the
following:

¢ assessment of food security, if the older person is community
dwelling (e.g., specific questions about financial status, referral to social
worker);

¢ assessment of food-related functional status (e.g., specific ques-
tions about shopping, meal preparation, and feeding);

¢ assessment of appetite and documentation of dietary intake (e.g.,
dietitian referral, 72-hour calorie count);

¢ assessment of depressive symptoms (e.g., dietitian referral, 72-hour
calorie count);
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¢ assessment of dental and chewing status (e.g., documented oral
examination or referral to a dentist);

* assessment of swallowing ability (e.g., bedside swallowing study,
referral for swallowing study, or videofluoroscopy);

* assessment of medications that might be associated with decreased
appetite (e.g., digoxin, fluoxetine, anticholinergics);

¢ assessment of cognitive impairment (e.g., screening for dementia
with the Mini-Mental State Examination); and

* assessment of disease-related dietary restrictions (e.g., low salt,
low protein).

Approaches to Treatment and Treatment Outcomes

Treatment of specific identified causes of weight loss such as cancer
or thyroid disease is supported by clinical trials. However, to date, no
randomized clinical trial data have evaluated the ability of consultation
by a dietitian or the use of nutritional supplements to provide clinical or
health utilization benefits for older persons other than in situations fol-
lowing recovery from pneumonia or hip fracture (Schiirch et al., 1998;
Woo et al., 1994).

Among homebound elderly with involuntary weight loss or baseline
low body mass index (BMI), a case series of 12 weeks of dietary supple-
ments (500 kcal per day) demonstrated increases in weight, total lympho-
cyte count, and general well-being score (Gray-Donald et al., 1994). A
subsequent randomized clinical trial using the same intervention demon-
strated increases in weight (2.1 kg in the supplemented group compared
to 0.6 kg in the control group, p < 0.01) but no changes in functional status
(Gray-Donald et al., 1995). A case-series of persons who had lost at least
20 percent of their body weight or at least 10 percent in 3 months demon-
strated improvement in nutritional parameters, including serum albu-
min, after being hospitalized in a nutritional support unit and receiving
enteral nutrition via a nasogastric tube which provided approximately
three times the measured energy expenditure for 4 weeks (Hébuterne et
al., 1995).

In nursing home settings, many residents who sustain weight loss do
so because they are not adequately fed, in part due to limitations of nurs-
ing resources (see discussion of “poor nutritional intake” below) (Kayser-
Jones and Schell, 1997). Although no studies are available to suggest that
nursing home staffing or behavioral changes can improve dietary intake,
these problems are potentially correctable. A case-control study of nurs-
ing home residents who were receiving oral supplements at least twice
daily for weight loss or poor appetite demonstrated that most of these
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residents regained weight back to their admission weight over a period of
9 to 10 months (Johnson et al., 1993). In a nonrandomized study that
provided increased nutritional support to nursing home residents, under-
nourished residents (defined by BMI, weight loss, and anthropometric
measurements) who gained weight over 10 months had fewer recurring
infections and were less likely to die. They had a 17 percent mortality rate,
compared to a 45 percent mortality rate among those who were under-
nourished but lost weight during the follow-up period, and a 35 percent
mortality rate among those who were undernourished and maintained
their weight (Keller, 1995).

Anthropometric Measurements

Anthropometric measures are used in research and in some clinical
settings to identify older persons with malnutrition. Some of the more
common measurements include: triceps skinfold thickness (TSF), which
is measured on the upper arm, halfway between the inferior border of the
acromion process and the tip of the olecranon process, and mid-arm
muscle circumference (MAMC) (Bienia et al., 1982; Shenkin et al., 1996).
The MAMC is calculated using the mid upper-arm circumference (AC)
and the standard formula: MAMC = AC - 3.14 (TSF) (Bienia et al., 1982).

Clinical Importance

Because TSF thickness spans a wide range among normal individu-
als, sequential changes in the same individual may be more valuable than
one-time measurements (Shenkin et al., 1996). However, measurement
error increases with size of skinfold, and inter- and intraobserver varia-
tion may be large (Fuller et al., 1991). Moreover, these anthropometric
measurements suffer from poorer reliability in elderly compared to
younger subjects, in part because of difficulties in accurately locating ana-
tomic landmarks (Sullivan et al., 1989) and because of age-related changes
in skin elasticity. For example, a TSF measurement taken at the level of
the midarm may vary by as much as 150 percent from a measurement
taken only 1 to 2 centimeters above or below this point (Sullivan et al.,
1989). With aging, a smaller proportion of total body fat is subcutaneous;
therefore, skinfold thickness is less likely to indicate total body fat in older
compared to younger persons.

Nevertheless, in community-dwelling older persons, low corrected
arm muscle area and low TSF predict subsequent 40- to 46-month age-
adjusted mortality. For example, in a prospective cohort study, having a
corrected arm muscle area below the 5th percentile was associated with a
RR of 3.5 (95 percent CI = 1.6-8.2), and having a corrected arm muscle
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area between the 5th and 10th percentiles was associated with a RR of 2.2
(95 percent CI = 1.0-4.9). In the same study, having a TSF below the 5th
percentile was associated with a RR of 4.9 (95 percent CI = 2.1-11.1). BMI
did not remain in the logistic model and the authors noted that BMI
determinations can be inaccurate in the elderly due to difficulties in ob-
taining accurate heights and the effects of edema or dehydration on
weight (Campbell et al., 1990).

Potentially Treatable Contributing Factors and Assessment Methods

The contributors to anthropometric abnormalities have not been for-
mally studied but are not likely to differ substantially from those contrib-
uting to weight loss or low BMI. Assessment methods for abnormal an-
thropometric measures are similar to those used for weight loss.

Approaches to Treatment and Treatment Outcomes

Anthropometric measures have been used as entry criteria in some
clinical trials of nutritional supplementation in hospitalized older persons
(Bastow et al., 1983; Gariballa et al., 1998). A randomized clinical trial
studied the administration of a 600 kcal and 20 g protein supplementation
twice daily to patients who had sustained a stroke and who had anthro-
pometric evidence of undernutrition by TSF and MAMC. Subjects in the
supplemented group demonstrated a smaller decrease in serum albumin
than those in the control group (mean decrease 1.5 g/L compared to 4.4
g/L, p = 0.025) and a nonsignificant reduction in 3-month mortality (10
percent in the supplemented group versus 35 percent in the control group,
p = 0.12) (Gariballa et al., 1998). Another clinical trial of women hospital-
ized for hip fracture who were classified as thin or very thin based on arm
circumference and TSF studied the effect of overnight supplementary
nasogastric tube feedings of 1,000 calories, which were continued until
discharge or death. Rehabilitation time to independent mobility (median
16 days in the treated group compared to 23 days in the control group, p
= 0.02) and hospital stay were shortened (median 29 days in the treated
group compared to 38 days in the control group, p = 0.04), particularly
among the very thin (Bastow et al., 1983).

Low Body Mass Index

Low BMI (weight [kg] versus height [m?]) is considered definitive for
chronic protein—energy undernutrition (PEU) if less than 17 and for being
consistent with but not diagnostic of PEU if between 17 to 20 (Shenkin et
al., 1996).

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/9741.html

alth in the Nation's Elderly: Evaluating Coverage of Nutrition Services for the Medi

72 NUTRITION AND HEALTH IN THE NATION’S ELDERLY

Clinical Importance

Among community-dwelling older persons, BMI has been shown to
demonstrate a U-shaped relationship to functional impairment, with in-
creased risk among those at the lowest and highest BMIs (Galanos et al.,
1994). However, change in BMI may be more important than actual value.
In the EPESE study, persons who were in the lowest quintile of BMI at age
50 were not at increased risk of mortality during old age (Losonczy et al.,
1995).

Potentially Treatable Contributing Factors and Assessment Methods

There are two population groups of older persons who have low BMI:
those who have always been thin and those whose BMI has declined.
Among the latter group, the causes of low BMI are not likely to differ
substantially from the causes of weight loss. Assessment methods for low
BMI are similar to those used for weight loss.

Approaches to Treatment and Treatment Outcomes

A randomized clinical trial of nutritional supplements for demented
patients with low BMI (15.1-19.9) who were admitted to a psychiatric
hospital and who received a 600 kcal oral supplement demonstrated sig-
nificant increases in weight (3.7 versus 0.6 kg), MAMC (0.5 cm versus no
change), and TSF (1.5 versus 0.5 mm) at 12 weeks compared to the pla-
cebo group (Carver and Dobson, 1995).

Other studies have included low BMI, in addition to weight loss or
abnormal anthropometric measurements, as an entry criterion (see dis-
cussion of weight loss above).

Poor Nutritional Intake

Generally, poor nutritional intake has been defined as average or
usual intake of servings of food groups, nutrients, or energy below rec-
ommended amounts. Estimates for energy needs may be obtained from
published references (WHO/FAO/UNU, 1985) or calculated using re-
gression equations (e.g., Harris-Benedict). Many of the regression equa-
tions in use take into account age, height, and/or body weight. The en-
ergy needs are then adjusted for the estimates of activity level and the
effects of disease and treatment.

A threshold percentage used to define poor nutritional intake has
been 66 or 75 percent of the Recommended Dietary Allowance (RDA)
(IOM, 1994). This is not an appropriate use of the RDA as the numbers are
derived in multiple ways from available data (IOM, 1997; NRC, 1986).
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While some of these recommended intakes are based on the minimum
average amount most individuals are thought to need to prevent defi-
ciency, plus additional amounts to account for decreased absorption or
bioavailability of the nutrient and for individual variation in require-
ments, others are based on what appear to be average intakes of healthy
groups of people (IOM, 1994).

Newer methodology indicates that a more appropriate reference in-
take for use in assessing adequacy for a specific nutrient in a group of
people is the Estimated Average Requirement (IOM, 1994, 1997). How-
ever, these reference intakes are not yet available for all nutrients of inter-
est (IOM, 1997, 1998). Some recent studies conducted in hospital settings
have used less than or equal to 30 and 50 percent of estimated energy
requirements as a threshold (Incalzi et al., 1998; Sullivan et al., 1999). The
MDS uses less than 75 percent of food provided as the threshold to trigger
the malnutrition resident assessment protocol. These are subjective as-
sessments frequently conducted by nursing staff.

Prior to implementation of the MDS, the RDA was used as a goal for
monitoring nutritional intake and is still used as a standard by many
dietitians working in nursing home settings. Subsequent to OBRA imple-
mentation in 1987, the specific MDS items for poor nutritional intake are
the following:

* The resident complains about the taste of many foods.

¢ The resident regularly or repeatedly complains of hunger.

¢ The resident leaves 25 percent or more of his or her food uneaten at
most meals.

The unreliability and subjective nature of accurately assessing these
measures have been raised. Two studies have documented that nursing
home staff significantly overestimate nutritional intake of nursing home
residents (Kayser-Jones et al., 1997; Pokrywka et al., 1997).

In summary, efforts to develop assessment tools for use with elderly
have not yet been able to identify aspects of health and status that can be
monitored and evaluated objectively in older individuals with varying
stages of functional capability that will accurately discriminate between
those at risk and those not.

Clinical Importance

Although older persons under-report energy intake (Goran and
Poehlman, 1992; Sawaya et al., 1996; Tomoyasu et al., 1999), community
surveys estimate that between 37 to 40 percent of elderly men and women
(those age 65 and over) report energy intakes less than two-thirds of the
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RDA (Ryan et al.,, 1992). A recent study identified poor nutrient intake
(less than 50 percent of calculated maintenance energy requirements) in
21 percent of hospitalized older persons (Sullivan et al., 1999). These per-
sons had higher rates of in-hospital (RR = 8.0, 95 percent CI = 2.8-22.6)
and 90-day mortality (RR = 2.9, 95 percent CI = 1.4-6.1). Another prospec-
tive observational study demonstrated that low caloric intake (less than
30 percent of estimated need) during the first 3 days of hospitalization
could predict in-hospital mortality independently of serum albumin,
lymphocytopenia, and activities of daily living impairment on admission
(Incalzi et al., 1998).

A review of 14 surveys of nutritional status conducted among chroni-
cally institutionalized older persons concluded that 5 to 18 percent of
nursing home residents had energy intakes below their recommended
average energy expenditure (Rudman and Feller, 1989). In one study, 26
percent of nursing home residents met the MDS criterion for poor oral
intake and 9 percent met the criterion for hunger (Blaum et al., 1997).

Potentially Treatable Contributing Factors and Assessment Methods

In hospitalized older persons, diagnostic testing and other reasons for
a “nothing by mouth” restriction may contribute to poor nutritional in-
take beyond the burden of their acute illness. However, in hospital set-
tings, nurses and aides can routinely observe dietary intake and thus offer
the potential for inexpensive detection of potential nutritional disorders
among hospitalized older persons. In addition, dietetic staff also fre-
quently monitor nutritional intake of older hospitalized patients to meet
JCAHO requirements. In general though, the methods for communicat-
ing poor dietary intake observed by nursing staff and dietary technicians
to physicians have been informal and haphazard. Whether formal calorie
counts obtained by food records provide additional value beyond nurse
and aide observations has not been established. One report documented
that among hospitalized patients, a 1-day calorie count corresponded very
closely to the values obtained by a 3-day calorie count for energy and
protein intake (Breslow and Sorkin, 1993).

In a qualitative study at two community nursing homes, the follow-
ing problems with nursing home feeding were identified, largely due to
an inadequate number of qualified staff (Kayser-Jones and Schell, 1997):

lack of personal care,

residents being served their meals in bed,
residents being poorly positioned at mealtimes,
trays being poorly positioned at mealtimes,
poor quality of care at mealtimes,
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staff-enhanced dependency,

residents being fed quickly and forcibly,

solid food being mixed with liquids,

dysphagia being undiagnosed and unrecognized, and
some residents receiving little or no food.

In addition, many of the medical contributing factors mentioned above
(see weight loss) are also applicable to poor intake in the nursing home.

Approaches to Treatment and Treatment Outcomes

There is a large body of literature supporting the value of providing
inpatient parenteral and enteral nutrition to older persons who have in-
adequate intake in the hospital. In addition, there is anecdotal evidence of
appetite stimulation and resulting increased energy intake among older
persons following administration of large doses of megesterol acetate, an
appetite stimulant (Castle et al., 1995). Although evidence supports the
use of this appetite stimulant in acquired immune deficiency syndrome
(AIDS) and cancer patients (Loprinzi et al., 1994; Oster et al., 1994; Von
Roenn et al., 1994), randomized clinical trials indicating benefit in older
persons have not been published and toxicity in older persons remains a
concern.

Biochemical Markers of Malnutrition

Visceral Proteins

Although the relationship between serum albumin and nutritional
intake is not well established, hypoalbuminemia is commonly considered
a sign of malnutrition. However, low serum albumin levels may be a
better measure of inflammation and associated decrease in albumin syn-
thesis, increase in albumin degradation, and transcapillary leakage than
of malnutrition (Rothschild et al., 1988). Thus, the relationship between
hypoalbuminemia and adverse outcomes may not necessarily be directly
related to nutrition. Hypoalbuminemia is considered in greater detail be-
low in the discussion of PEU. Other proteins, particularly prealbumin and
transferrin, are also considered nutritional markers. These proteins have
shorter half-lives (prealbumin’s half-life is 48 hours; transferrin’s is 7 to 10
days). Accordingly, they may reflect more recent intake and may be valu-
able in monitoring response to treatment and like serum albumin, are also
affected by inflammation. They are also considered in greater detail be-
low in the discussion of PEU.
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Other Biochemical Markers of Undernutrition

Several biological markers of nutritional disorders are being actively
investigated in research protocols. They are mentioned only briefly here
because many of these are nonspecific markers of inflammation (e.g., C-
reactive protein [CRP] and cytokines) and because research on these mark-
ers, especially with respect to assessment and treatment, is limited.
Cytokines are discussed briefly below under “cachexia.” Low or falling
serum cholesterol has been explored as another nutritional marker. In a
case-control study of older persons with normal cholesterol levels on ad-
mission to the hospital (=160 mg/dL), those whose cholesterol levels fell
to less than or equal to 120 mg/dL during hospitalization (9 percent of
admissions among persons =65 years) had more infectious and noninfec-
tious complications, and their length of stay was nearly three times as
long as those who maintained normal cholesterol levels. Inpatient mortal-
ity rates were higher in the acquired hypocholesterolemia group, although
not significantly so (Noel et al., 1991). Another study indicated that at
their hospital discharge nutritional assessment, 26 percent of hospitalized
older persons had serum cholesterol less than 150 mg/dL (Sullivan et al.,
1995). However, acquired hypocholesterolemia may not be nutritionally
mediated. Ongoing inflammation and proinflammatory cytokines, par-
ticularly interleukin-6 (IL-6), may be responsible for acquired hypocholes-
terolemia (Ettinger et al., 1995).

A variety of demographic and nutrition-related variables were con-
sidered as potential predictors of 1-year mortality in a prospective cohort
study at a Department of Veterans Affairs nursing home (Rudman and
Feller, 1989). In multivariate analysis, only serum cholesterol and hemat-
ocrit remained statistically significant. The authors reported a “mortality
risk index” (MRI) using the equation: 0.1 (serum cholesterol in mg/dl) +
(hematocrit in %) = MRIL. When MRI was less than 60, patients were
classified as at high risk of dying (when MRI = 60, specificity was 85
percent and sensitivity was 90 percent). Another study found that total
cholesterol was predictive of pressure ulcers among tube-fed residents of
a long-term care facility (Henderson et al., 1992).

SYNDROMES OF UNDERNUTRITION

Body Composition Changes with Aging

The aging process affects multiple organ system functions that may
impact on nutritional assessment and intervention. For example, changes
in the skin may alter anthropometric measures. Changes in cardiac and/
or renal functions may necessitate fluid restrictions that alter feeding pre-
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BOX 4.1 Factors Affecting Changes in Body Composition

Reduced physical activity or sedentary lifestyle
Changes in trophic hormonal or neurologic functions
Chronic disease

Medications

Diet

Genetics

scriptions. The degree of change observed in organ function varies con-
siderably among older individuals. Individualized assessment and inter-
vention are therefore necessary.

The aging process is associated with notable changes in body compo-
sition. Therefore, well-standardized nutrient requirements for younger or
middle-aged adults may not be applicable to older persons. With aging, a
gradual decline in lean body mass (LBM) and an increase in body fat
occur (Baumgartner et al., 1995) (see Box 4.1). A reduction in LBM results
in a lower basal metabolic rate, thus reducing the energy needs of older
persons. Novak (1972) studied 500 men and women, aged 18 to 85 years,
and observed that body fat was increased, respectively, from 18 to 36
percent in younger versus older men and from 33 to 44 percent in younger
versus older women. As total body fat increases with aging, intra-
abdominal fat stores often increase. Abdominal adiposity has been linked
to the development of insulin resistance, coronary artery disease, dys-
lipidemia, hypertension, and type 2 diabetes mellitus (Poehlman et al.,
1995).

Sarcopenia

Age-related loss of skeletal muscle mass is referred to as sarcopenia
(Rosenberg, 1989). Biopsy studies reveal a reduction in the number and
size of type Il muscle fibers with aging, while type I fibers are spared
(Lexell, 1995).

Clinical Importance

There has been considerable interest in studying sarcopenia because
of its possible relationship to loss of strength and functional decline (Evans
and Campbell, 1993). Two recent major symposia have summarized cur-
rent knowledge regarding sarcopenia and have highlighted limitations in
understanding it (Kehayias and Heymsfield, 1997; Lexell and Dutta, 1997).
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The prevalence of clinically relevant sarcopenia is unknown (Baumgartner
et al., 1998); moreover, the relationship between sarcopenia and undernu-
trition has not been established. It is not clear whether sarcopenia is an
inexorable part of aging, or is more a reflection of sedentary lifestyle or as
yet unrecognized factors. The role, if any, of nutritional intervention
awaits further clarification. It is clear, however, that assessment of energy
needs for many older persons must take into consideration a decline in
lean body mass and reduced physical activity.

Potentially Treatable Contributing Factors and Assessment Methods

Possible causal factors for sarcopenia include age-related accelerated
muscle loss or changes in muscle accretion or responsiveness to trophic
hormonal or neurologic factors. Decline in endogenous growth hormone
production, altered cytokine regulation, decreased androgen and estro-
gen production, and loss of alpha motor neurons in the spinal column
have been suggested as factors (Roubenoff et al., 1997). Changes in di-
etary intake, protein metabolism, or disuse atrophy resulting from a sed-
entary lifestyle may also be contributors (Bortz, 1982; Dutta and Hadley,
1995; Evans and Campbell, 1993).

Major difficulties in the study of sarcopenia include the lack of valid
methods for routine assessment of skeletal muscle mass and function in
humans. Current high-technology standards for the measurement of
muscle mass include total body counting of the naturally occurring potas-
sium isotope (*°’K), dual-energy x-ray absorptiometry, computed tomog-
raphy, and magnetic resonance imaging (Chumlea et al., 1995; Heymsfield
et al., 1990; Selberg et al., 1993; Sjostrom, 1991).

Approaches to Treatment and Treatment Outcomes

Potential approaches to treatment of sarcopenia include administra-
tion or modulation of trophic factors (Rudman et al., 1990) or resistance
strength training (Evans and Cyr-Campbell, 1997). Growth hormone (GH)
levels may be 29 to 70 percent lower in elderly compared with younger
men (Corpas et al., 1993). Papadakis and coworkers (1996) randomized 52
men to 6 months of GH replacement versus placebo, and found that LBM
increased by an average of 4.3 percent in men who received GH, in com-
parison to a decrease of 0.1 percent in those receiving placebo. Fat mass
also declined in the treatment group (down 13.1 percent with therapy
versus 0.1 percent with placebo). Despite favorable improvements in body
composition, there were no statistically significant improvements in
muscle strength, systemic endurance, or functional status. Insulin-like
growth factor I (IGF-I), which is released by the liver in response to GH,
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also declines with age. Rudman et al. (1990) randomized 21 healthy men
aged 61 to 81 with low plasma IGF-Ilevels into GH treatment for 6 months
or a no-treatment group. At follow-up, the treatment group exhibited an
8.8 percent increase in LBM, a 14.4 percent decrease in total body fat, a 7.1
percent increase in skin thickness, and a recovery of IGF-I to levels usu-
ally observed in younger people. The no-treatment group exhibited little
change in outcome variables.

Testosterone also declines in aging men. When six elderly men with
reduced testosterone concentrations were administered testosterone by
injection for 4 weeks to achieve serum concentrations comparable to
younger men, increased fractional synthetic rate of muscle protein and
increased muscle strength (hamstring and quadriceps) were observed
(Urban et al., 1995). Since increased mRNA concentrations of IGF-I were
detected, it was suggested that IGF-I might mediate the observed re-
sponse to testosterone. A prospective, randomized trial of testosterone
versus placebo injection in 32 older men over a 12-month period found
significant improvement in hand-grip strength and increased hemoglo-
bin and lowered leptin levels in the treatment group in comparison to
placebo (Sih et al., 1997). A more recent prospective, randomized trial of
testosterone versus placebo by cutaneous patch in 108 older men over a
36-month period found a significant increase in LBM and a decrease in
total body fat, but no increase in strength of knee flexion and extension in
the treatment group in comparison to placebo (Snyder et al., 1999). Serum
IGF-I concentrations fell significantly in both groups during study, but
significantly less in the treatment group.

Skeletal muscle mass is responsive to changes in physical activity.
Fiatarone and colleagues (1994) conducted a randomized, placebo-con-
trolled trial of resistance exercise and/or multinutrient supplementation
for over 10 weeks in 100 frail nursing home residents. Participants who
received resistance exercise training had significant improvements in
muscle strength, gait velocity, and stair-climbing power. Cross-sectional
thigh muscle area increased in exercisers but declined in nonexercisers.
Nutrient supplementation alone or as a supplement to exercise had no
beneficial effect on primary outcome measures.

Cachexia

Cachexia and wasting, in which body cell mass is diminished, occur
in illness, injury, or disease and are not part of the normal aging process.
Because these are newly defined conditions, research on their clinical
importance, assessment, and treatment is limited. Although the terms
“cachexia” and “wasting” have often been used interchangeably in the
clinical setting to describe patients with severe weight loss and compro-
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mised nutrition intake, Roubenoff and coworkers (1997) have recently
suggested distinct syndrome definitions based on the presence or absence
of cytokine-mediated response to injury or disease. Although patients
may exhibit components of both inflammatory or injury response and
semistarvation, this framework serves as a useful conceptual approach.
Patients with components of both cachexia (cytokine-mediated inflam-
matory/injury response) and wasting (semi-starvation) are particularly
challenging to treat successfully.

Cachexia is characterized by increased cytokine production as a re-
sult of underlying inflammatory disease or critical illness or injury. The
inflammatory cytokines (tumor necrosis factor [TNF], IL-1, and IL-6) may
mediate changes in metabolism indirectly by altering the secretion of
hormones and directly by affecting target organs (Roubenoff, 1997). The
resulting hormonal milieu favors a catabolic state. It is noteworthy that
TNF was originally called “cachectin” because of its suspected role in
cachexia (Beutler et al., 1985). These three cytokines are believed to play
key roles in triggering the acute-phase metabolic response to inflamma-
tion or injury. Manifestations of this response may include elevation in
resting energy expenditure, a net export of amino acids from muscle to
liver, an increase in gluconeogenesis, a shift toward the production of
acute-phase proteins, and a decline in the synthesis of albumin (Kushner,
1993). Despite the loss of body cell mass, observable weight loss may be
modest or nonexistent because of an increase in the extracellular fluid
compartment.

Clinical Importance

Although the acute-phase metabolic response may be an appropriate
adaptive response for acute injury or inflammation, it can be associated
with increased complications and mortality if severe or protracted. Life is
not sustainable when body cell mass falls below 60 percent of usual levels
(Kotler et al., 1989; Winick, 1979).

Potentially Treatable Contributing Factors

Diseases or injury states in which cachexia is present at varying de-
grees include rheumatoid arthritis, congestive heart failure, chronic ob-
structive pulmonary disease, human immunodeficiency virus (HIV) in-
fection without serious opportunistic infection, and critical injury with
adequate nutrition support (Roubenoff et al., 1997). Patients with rheu-
matoid arthritis who had adequate nutritional intakes evidenced reduced
body cell mass in comparison to weight-matched controls (Roubenoff et
al., 1992, 1994). Rheumatoid patients with the highest levels of catabolic
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cytokines had the lowest lean body mass (Roubenoff et al., 1992). Conges-
tive heart failure patients may suffer appreciable loss of body cell mass
with concomitant increase in extracellular water, resulting in net weight
gain. Elevated levels of TNF and its soluble receptors have been detected
in patients with heart failure (Anker et al., 1997). Decline of body cell
mass in HIV patients without severe weight loss was found to identify
individuals with subsequent risk of mortality (Kotler et al., 1989). Severe
burn injury can elicit a profound cytokine-mediated catabolic response
that may result in negative nitrogen balance even in the face of aggressive
nutrition support (Cannon et al., 1992; Wolfe, 1996).

Approaches to Treatment and Treatment Outcomes

Anticytokine agents and anabolic hormones offer potential to modu-
late response to inflammation or injury, but have been applied in limited
settings (e.g., rheumatic diseases) to date. Adjunctive nutrition support
may serve to blunt semistarvation and associated wasting.

Wasting

Wasting has been differentiated from cachexia by its loss of body cell
mass without increased cytokine production (Roubenoff et al., 1997).
Semi-starvation results in obvious nonvolitional weight loss without
manifestations of the acute-phase metabolic response. In pure wasting
syndrome, resting energy expenditure may well be reduced and visceral
proteins preserved. Increased extracellular fluid is not observed. The com-
mon feature of wasting conditions is poor dietary intake that results in
weight loss.

Potentially Treatable Contributing Factors

Disorders in which wasting is a clinically observable component in-
clude marasmus, cancer, advanced AIDS with opportunistic infection,
critical illness without nutrition support, and chronic organ failure syn-
dromes (i.e., renal, hepatic, lung) (Roubenoff et al., 1997). Many patients
with these disorders may have evidence of inflammation as measured by
cytokine and CRP stimulation. Thus, the distinction between wasting and
cachexia may not be as clear as previously thought. Marasmus is the
classic syndrome of semistarvation with loss of subcutaneous fat and
skeletal muscle that may be readily detected by change in body weight
and upper-arm anthropometry. Among cancer, AIDS, and organ failure
syndrome patients, observed weight loss determined to be due to wasting
carries a poor prognosis.
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Approaches to Treatment and Treatment Outcomes

Interventions for wasting syndromes have generally focused on in-
creasing nutrient intake through nutritional supplementation and appe-
tite stimulation via drug therapy. However, outcome and ability to accrue
lean body mass appear largely to be determined by the underlying dis-
ease process.

Protein-Energy Undernutrition

PEU is defined by the presence of both clinical (physical signs such as
wasting, low BMI) and biochemical (albumin or other protein) evidence
of insufficient intake. The most commonly used threshold to define PEU,
albumin less than 3.5 g/dL, was derived in hospitalized patients (Bistrian
et al., 1974). More recently, this threshold has been questioned as in-
creased risk of adverse outcomes has been identified among hospitalized
patients with higher levels of serum albumin (Del Savio et al., 1996).

Clinical Importance

The prevalence of PEU varies widely across settings. Using a thresh-
old of less than or equal to 3.5 g/dL, 25 to 53 percent of elderly patients
meet this criteria among hospitalized older persons (Bienia et al., 1982;
Constans et al., 1992), as do 35 percent of geriatric rehabilitation unit
patients (Sullivan et al., 1995). Among community-dwelling older per-
sons sampled in the first National Health and Nutrition Examination Sur-
vey (NHANES), 1 percent of persons 55 to 74 years of age had albumin
levels less than 3.5 g/dL, but 8 percent had values of less than or equal to
3.8 g/dL (Reuben et al., 1997). The prevalence of hypoalbuminemia rises
with age as a result of the increased burden of diseases and probably a
slight physiological decrease in albumin level with aging. Among those
90 years of age or older in the EPESE cohort, 10 percent had values less
than 3.5 g/dL (Salive et al., 1992). Community-dwelling older persons
who are homebound appear to be at particular risk for hypoalbuminemia;
19 percent had serum albumin levels less than 3.5 g/dL in one survey
(Ritchie et al., 1997). In the nursing home setting, approximately 28 per-
cent of residents have albumin levels less than 3.5 g/dL (Abbasi and
Rudman, 1993).

Numerous studies have associated low serum albumin in hospital-
ized older persons (measured at various times during hospitalization)
with in-hospital complications, longer hospital stays, more frequent read-
missions, in-hospital mortality, and increased mortality at 90 days and at
1 year (Agarwal et al., 1988; Anderson et al., 1984; Burness et al., 1996;
Cederholm et al., 1995; D’Erasmo et al., 1997; Ferguson et al., 1993;
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Friedmann et al., 1997; Harvey et al., 1981; Herrmann et al., 1992; Incalzi
et al.,, 1998; Marinella and Markert, 1998; McClave et al., 1992; Patterson et
al., 1992; Sullivan and Walls 1995; Sullivan et al., 1995; Volkert et al.,
1992). When considering mortality, the lower the albumin level, the higher
the risk of death. Among nursing home residents who were hospitalized,
one prospective cohort study found that severe hypoalbuminemia pre-
dicted mortality (Ferguson et al., 1993).

Low serum albumin has been predictive of 1-year mortality in male
nursing home residents (Rudman et al., 1987). Similarly, a prospective
cohort study found that hypoalbuminemia predicted 3-month mortality
among long-term care residents receiving tube feedings (Henderson et
al., 1992).

In community-dwelling populations, hypoalbuminemia predicts
higher mortality rates at 3, 5, and 9 to 10 years (Agarwal et al., 1988; Corti
et al., 1994; Klonoff-Cohen et al., 1992; Sahyoun et al., 1996) and in
healthier older persons (Reuben et al., 1999). The magnitude of this risk is
most pronounced in those who meet the classic hypoalbuminemic crite-
rion of less than 3.5 g/dL. In the EPESE cohort, the adjusted RR of mortal-
ity over 5 years for those who met this criterion was 1.9 for men and 3.7
for women. That study also noted significantly increased RR (1.9 for men
and 2.5 for women) among persons with more modest hypoalbuminemia
(3.8 g/dL). In the MacArthur Studies of Successful Aging, which en-
rolled older persons who had little or no functional impairment at the
study’s onset, those with albumin levels less than 3.8 g/dL had an ad-
justed RR of 3-year mortality of 1.8 (Reuben et al., 1999).

Prealbumin has also been shown to provide long-term prognostic
value of mortality for patients admitted to a geriatric assessment unit
(Miihlethaler et al., 1995). Low prealbumin and transferrin levels pre-
dicted short-term (3 month) mortality among nursing home residents
(Woo et al., 1989).

Potentially Treatable Contributing Factors and Assessment Methods

Using data from the first NHANES, 14 risk factors for hypoalbumin-
emia were identified (Reuben et al., 1997). These included age greater
than or equal to 65 years; receipt of welfare; having a condition that inter-
feres with eating; vomiting greater than or equal to 3 days per month;
prior surgery for gastrointestinal tumor; having heart failure; having re-
curring cough attacks; feeling tired, worn out, or exhausted; loss of teeth
or having poor dentition; getting little or no exercise; being prescribed a
low salt diet; currently smoking cigarettes; trouble chewing firm meats;
and having albuminuria, glycosuria, or hematuria. Those who had be-
tween three and five of these conditions had an odds ratio of 2.73 for
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having an albumin level less than or equal to 3.8 g/dL, and those with six
or more risk factors had an odds ratio of 6.44. Many of these risk factors
are modifiable; however, the link between modifying risk factors and
reduction of hypoalbuminemia and subsequent consequences has not yet
been established.

The assessment of hypoalbuminemia includes tests of liver and renal
function to exclude cirrhosis and nephrotic syndrome. Other assessment
methods are similar to those used to evaluate weight loss and are de-
scribed above.

Approaches to Treatment and Treatment Outcomes

Among hospitalized older persons, the most relevant research has
been that aimed at poor nutritional intake (summarized above and in
chapter 2). There have been no randomized clinical trials of specific treat-
ments for PEU or hypoalbuminemia in community-dwelling older per-
sons, but a small case-series indicated that a nurse-administered, in-home
assessment may uncover remediable problems that contribute to hypoal-
buminemia (Reuben et al., 1999).

Failure to Thrive

This term was originally coined to describe infants who failed to
achieve height, weight, or behavioral milestones consistent with popula-
tion-based normative data. It was later adapted to describe older persons
who lose weight, decline in physical and /or cognitive function, and dem-
onstrate signs of hopelessness and helplessness (Braun et al., 1988). In
1991, the National Institute on Aging described failure to thrive as “a
syndrome of weight loss, decreased appetite and poor nutrition, and inac-
tivity, often accompanied by dehydration, depressive symptoms, im-
paired immune function, and low cholesterol” (Lonergan, 1991). Some
people have advocated abandoning this term as a disease construct in
favor of four treatable contributing domains: (1) impaired physical func-
tioning, (2) malnutrition, (3) depression, and (4) cognitive impairment
(Sarkisian and Lachs, 1996). Because failure to thrive has not been ap-
proached systematically, prevalence data are not available. Specific treat-
ments have not been developed or tested. Accordingly, the approach to
failure to thrive is not considered separately.

LIMITATIONS OF CURRENT EVIDENCE

The detection of undernutrition in older persons in all settings is
limited by the lack of valid and reliable detection methods. Other than in
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specific situations (e.g., after hip fracture), the treatment of undernutri-
tion is more empirical than evidence based.

SUMMARY

Undernutrition is exceedingly common among hospitalized older
persons. Some are undernourished at the time of admission; others be-
come undernourished during the hospitalization as a result of poor nutri-
tional intake and high energy requirements. The treatment for undernu-
trition depends on the underlying cause. Although there are limited data
supporting nutritional intervention in this setting, efforts to assess dietary
intake and intervene should be encouraged. The JCAHO has designated
the geriatric population as being at high risk and has required screening
within 24 hours. Although the details of this screening are not specified,
in practice, substantial amounts of dietitian and dietary technician time
are spent in attempting to meet JCAHO requirements with little evidence
that this actually benefits the care of patients.

Undernutrition among nursing home residents is also common. Inad-
equate numbers of qualified staff and resulting feeding problems are
major contributors. Treatable acute and chronic medical problems may
also be important contributing factors.

Most markers (i.e., weight loss, body composition, and biochemical)
that are used to indicate undernutrition are not specific for this disorder
and may be affected by both acute and chronic illness. Nevertheless, all
convey valuable prognostic information.

Newly defined syndromes, such as sarcopenia, cachexia, and wast-
ing, may occur singly or in combination. The contributions of nutritional
components as well as age-related changes and disease must be consid-
ered. The role(s) for nutritional therapy in the treatment of these syn-
dromes awaits clarification.

There is a pressing need for research on undernutrition in older per-
sons. In many instances, key issues have not been formally studied. In
other instances, the research previously conducted does not provide de-
finitive answers.

RECOMMENDATIONS

¢ Although the optimal method for identifying undernutrition in
hospitalized older persons has not been determined, the currently em-
ployed methods are time consuming and insufficient. The current stan-
dards for screening for risk of malnutrition in hospitalized Medicare
beneficiaries must be revised and standardized. While additional re-
search is being conducted, it is rational to focus on assessments that
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have prognostic value (e.g., weight loss, serum proteins) or which indi-
cate that patients are not receiving adequate intake in the hospital,
particularly patients whose hospitalization exceeds 72 hours. If poten-
tial undernutrition is identified, it is imperative that this information
be communicated formally to the physician responsible for the patient’s
care.

e Community-dwelling older persons and nursing home residents
who have experienced weight loss should be evaluated by a dietitian
for potentially reversible causes as part of their Medicare benefits. This
evaluation should include some or all of the following:

— food security

— food-related functional status

— appetite and dietary intake

— depressive symptoms

— swallowing ability

— medications that might be associated with decreased appetite
— cognitive impairment

— disease-related dietary restrictions.

* Adequacy of feeding assistance in nursing home and hospital
settings should be a performance standard for licensing.

* The federal government, through agencies such as the National
Institute on Aging, the Agency for Healthcare Research and Quality,
and the Health Care Financing Administration, should support clinical
research on nutrition in older persons. Some of the most important
research questions include the following;:

— Which body composition and biochemical measures are most spe-
cific for undernutrition?

— What are the best methods for identifying older persons with un-
dernutrition in hospital settings?

— What are the benefits of provision of nutritional supplements
among older persons who have experienced decreased appetite during
hospitalization?

— What are the benefits of provision of nutritional supplements
among older persons who have lost weight for which an identifiable cause
has not been found?

— What are the most appropriate methods for providing nutritional
intake for older persons who will not or cannot safely ingest sufficient
nutritional intake?
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— What are the best methods to ensure that nursing home residents
are adequately fed?

— What are the most effective combinations of nutrition therapy, ex-
ercise, trophic factors, and appetite stimulants that lead to optimal out-
comes among those with undernutrition?

— What is the role of nutrition therapy among older persons who
have evidence of sarcopenia, cachexia, or wasting syndromes?
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Cardiovascular Disease

Cardiovascular diseases are the leading cause of death and major
contributors to medical utilization and disability (Havlik et al., 1987). In
1996, a total of 959,227 deaths occurred from cardiovascular diseases
(CVD)}, including 476,227 deaths from coronary heart disease (CHD)?
and 159,942 from stroke (AHA, 1998). Table 5.1 displays mortality rates
for heart disease by age, gender, and race or ethnicity from 1989 to 1991. It
is evident from this table that heart disease afflicts both men and women,
independent of race or ethnicity. Furthermore, there is a striking age-
related rise in mortality from heart disease such that the vast majority of
deaths due to heart disease occur in persons age 65 and older.

The costs associated with CVD are enormous. According to data com-
piled by the American Heart Association (AHA, 1998), the estimated di-
rect costs of health care for CVDs in 1999 will be $178.2 billion. An addi-
tional $108 billion in costs will occur as a result of indirect expenses. In
view of the high prevalence and incidence of CVDs in the elderly, a sub-
stantial fraction of Medicare expenditures are related to these conditions.
For instance, in 1995, Medicare spent $24.6 billion for hospital expenses

LCVD refers to stroke and any disease pertaining to the heart and/or blood vessels.

2CHD refers to conditions such as myocardial infarction and angina which result from an
insufficient blood supply to the heart, typically from atherosclerotic changes in coronary
arteries.
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TABLE 5.1 Death Rate due to Heart Disease per 100,000 Population,
1989 to 1991

Men Women
Age (years) White Black Hispanic White Black Hispanic
15-24 3 7 — 2 4 —
24-44 25 58 — 8 2 28
45-54 171 340 111 50 156 58
55-64 518 838 346 193 445 149
65-74 1,234 1,645 840 584 1,023 435
75-84 2,959 3,115 1,988 1,877 2,289 1,294
>85 7,515 6,343 4,861 6,550 5,767 4,488

SOURCE: Adapted from Srinath et al. (1995). Data for the age groups between 15 and 44
years were obtained from NCHS (1993). Data for the groups over age 45 were obtained
from NCHS (1994).

related to CVDs, an amount that corresponds to 33 percent of its hospital-
ization expenditures.

Through well-accepted risk factors (i.e., dyslipidemia, hypertension),
dietary factors have a prominent role in the genesis of athersclerotic CVDs
(i.e., CHD, stroke, heart failure®). Although atherosclerosis is a chronic
process beginning in youth, there is abundant evidence that therapies
initiated in older-aged persons can prevent or delay clinical events. Fur-
thermore, because of the high incidence of CVD events in older age, even
relatively small improvements in risk factors (i.e., small reductions in
blood pressure and low-density lipoprotein [LDL] cholesterol through
diet), should be of substantial benefit to the general population. However,
there is a lag period, likely 2 or more years, between the onset of therapy
and a reduced risk of clinical events, such as CHD and stroke. The situa-
tion is quite different for heart failure, in which case adherence to dietary
and medication therapies can lead to early benefits, such as reduced rate
of hospitalization and reduced length of stay.

The following sections discuss the role of diet as a means to improve
cardiovascular risk factors (dyslipidemia and hypertension) and as a
means to treat heart failure.

DYSLIPIDEMIA

Dyslipidemia is a powerful risk factor for atherosclerotic diseases,
particularly CHD. The term dyslipidemia applies to a high blood level of

3Heart failure refers to a clinical condition in which the heart becomes weakened or stiff
and pumps blood inefficiently.
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total cholesterol, as well as other abnormalities in blood lipid levels in-
cluding an elevated LDL cholesterol level, a decreased high-density lipo-
protein (HDL) cholesterol level, and an elevated triglyceride level. Each
of these conditions increases the risk of atherosclerotic disease. Still, the
primary focus of treatment has been on reducing total and LDL choles-
terol (NCEP, 1994), each of which is amenable to nutrition therapy.

Dyslipidemia is commonplace among the elderly. According to the
Third National Health and Nutrition Examination Survey (NHANES III)
(NCHS, 1997), approximately 28 percent of men and 43 percent of women,
ages 65 to 74, have elevated total cholesterol defined as a total cholesterol
greater than or equal to 240 mg/dL. A somewhat lower percentage of
persons, ages 75 and older, have an elevated total cholesterol level (i.e., 19
percent of men and 39 percent of women). Such data underestimate the
prevalence of dyslipidemia, which would include persons with an el-
evated LDL cholesterol level, a low HDL cholesterol level, or a high tri-
glyceride level despite a total cholesterol level of less than 240 mg/dL.
Furthermore, the actual prevalence is also underestimated by the number
in these age groups under treatment for dyslipidemia. Current treatment
guidelines advocate aggressive treatment of persons with less severe lipid
abnormalities who have other risk factors for atherosclerotic disease or
who have had prior CVD (NCEP, 1994).

The relationship of blood levels of total and LDL cholesterol to subse-
quent CHD events has been documented in several major observational
studies (e.g., Kahn et al., 1984; Martin et al., 1986; MRFIT, 1996; Shekelle et
al., 1981) and in pooled analyses across 20 or more cohorts (Jacobs et al.,
1992; Manolio et al., 1992). In general, the risk of CHD increases progres-
sively as the blood levels of serum total and LDL cholesterol rise. The
association of total mortality with total serum cholesterol is similar, ex-
cept that total mortality may increase in the group of persons with the
lowest levels of total cholesterol, perhaps as a result of the association of
very low total cholesterol with serious noncardiovascular illnesses (Jacobs
etal., 1992). Although it is generally recognized that LDL and total choles-
terol are directly related to CHD risk, it is noteworthy that an increasing
body of evidence has linked dyslipidemias to the occurrence of stroke
(Ross et al., 1999). Also, a large body of evidence indicates that an el-
evated triglyceride level is at least a marker, if not an independent risk
factor, for heart disease (Hokanson and Austin, 1996).

In the elderly, the risk of CHD also increases with increasing blood
levels of total and LDL cholesterol (Grundy et al., 1999; Manolio et al.,
1992). Previous studies have questioned the importance of elevated cho-
lesterol as a risk factor for CHD in the elderly. In part, such uncertainties
resulted from the presentation of risk estimates (i.e., the ratio of CHD risk
in high versus low cholesterol groups [risk ratio] conveys a different im-
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pression than the absolute difference in CHD risk between groups with
high and low cholesterol). Because CHD is commonplace in the elderly,
even among persons with lower levels of serum cholesterol, the ratio of
risks in high- versus low-cholesterol groups among the elderly is typi-
cally less than that observed in middle-aged persons. In fact, because of
the high risk of CHD in the elderly, a reduction in blood cholesterol levels
should prevent more CHD events than a comparable reduction in blood
cholesterol in younger persons.

Evidence that a Change in Risk Factors
Affects Morbidity and Mortality

Reduction of plasma cholesterol levels by dietary and/or pharmaco-
logical means has been shown to prevent CHD events both in persons
with and without prior CHD. Effective interventions include several types
of medications (bile acid sequestrants, niacin, and statin medications as
prescribed by physicians) and dietary intervention. As a result of the
inherent difficulties of conducting long-term dietary intervention trials,
evidence tends to be stronger for drug therapies than for diet therapy
(Muldoon et al., 1990). The health benefits from cholesterol reduction
therapies occur without evidence of deleterious effects on noncardiovas-
cular mortality. The magnitude of the reduction in CHD has been defined
for people with initial serum cholesterol levels in the 250 to 300 mg/dL
range. For each 1 percent reduction in the serum cholesterol level, a 2
percent reduction in the incidence of CHD is expected (Lipid Research
Clinics Program, 1984).

The benefits of cholesterol-reducing therapy extend to the elderly
(Grundy et al., 1999). Both dietary therapies and pharmacologic therapies
favorably affect lipid levels in the elderly (LaRosa et al., 1994) and can
prevent CVD events. Of particular interest is the Los Angeles Veterans
Administration domiciliary study that involved older men, average age
66 years, who were free of signs of definite CHD (Dayton et al., 1969). In
this dietary intervention trial, moderate cholesterol reduction was
achieved and sustained in the active intervention group by institutional
feeding of a fat-modified diet, low in saturated fat and cholesterol and
high in polyunsaturated fat. A significant 31 percent reduction in the
incidence of severe atherosclerotic events (coronary, cerebral, peripheral)
occurred over 8.5 years of follow-up. These findings lend strong support
to the judgment that risk factor modification in the elderly can prevent
CVD.

In large-scale trials that enrolled persons without prior atheroscle-
rotic cardiovascular disease (ASCVD) (Downs et al., 1998; Shepherd et al.,
1995) and in other trials that enrolled persons with prior ASCVD (Sacks et
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al., 1996; Scandinavian Simvastatin Survival Study Group, 1994), choles-
terol lowering medication significantly reduced cardiovascular morbidity
and mortality, and in several instances reduced total mortality. Addi-
tional aspects of these trials are noteworthy. First, in subgroup analyses
restricted to older-aged enrollees, significant reductions in cardiovascular
end points were documented. Second, in each trial, the effects of the medi-
cations were tested in individuals who were also being given nutrition
therapy.

Modifying Risk Factors Through Nutrition Therapy

The mainstays of dietary counseling for dyslipidemia have been ad-
vice to reduce saturated fat and dietary cholesterol intake and to increase
polyunsaturated fat intake (NCEP, 1994). Such approaches reflect obser-
vational studies that have linked these aspects of diet with lipid levels as
well as clinical trials that tested the effects of modifying these nutritional
factors on CHD. Although reductions in total fat have also been recom-
mended, particularly for weight reduction or weight control, the empha-
sis of nutrition therapy for dyslipidemia has been a reduction in saturated
fat. In general, diets high in unsaturated fat have been considered more
successful than low-fat diets in lowering serum cholesterol levels and
decreasing the risk of coronary artery disease (Sacks, 1998).

Preliminary evidence suggests that other dietary strategies may also
be effective. For instance, a diet rich in alpha-linolenic acid led to a signifi-
cant reduction in the risk of subsequent coronary events in patients with
previous CVD, even though cholesterol levels did not change (de Lorgeril
et al,, 1994, 1999). Also, Burr et al. (1989) demonstrated that advice to eat
two fish meals weekly significantly decreased the risk of total mortality
and coronary mortality in patients with previous myocardial infarction.

To date, the impact of vitamin supplementation (i.e., either antioxi-
dant vitamins or those given to reduce homocysteinemia) on CHD is
uncertain. Evidence primarily from observational studies suggests that
certain vitamin supplements, particularly folate and vitamin E, may de-
crease the risk of ASCVD in some population groups. For vitamin E, a few
clinical trials have been completed. One trial demonstrated a reduction in
ASCVD morbidity but not mortality from supplemental vitamin E among
persons with preexisting CHD (Stephens et al., 1996). In another trial, a
comparatively low dose of vitamin E had no benefit on ASCVD outcomes
in approximately 20,000 Finnish male smokers (Alpha-Tocopherol, Beta
Carotene Cancer Prevention Study Group, 1994). In a large secondary
prevention trial, vitamin E had no significant benefit in preventing
ASCVD (GISSI-Prevenzione Investigators, 1999). Overall, data are insuffi-
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cient for recommendations pertaining to vitamin E as a means to prevent
ASCVD. For folate supplements, evidence predominantly from retrospec-
tive observational studies (Boushey et al., 1995) indirectly suggests that
an increased dietary intake of folate may prevent ASCVD; however, no
clinical trials of supplemental folate have been completed. Hence, avail-
able evidence is insufficient to recommend either vitamin E or folate
supplements as a means for preventing ASCVD.

The Step I diet proposed by the National Cholesterol Education Pro-
gram (NCEP, 1994) has been shown to decrease plasma total cholesterol
by 7 to 9 percent compared with the average American diet (Stone et al.,
1996). A Step 1l diet has been shown to decrease total cholesterol and LDL
cholesterol by 10 to 20 percent (Stone et al., 1996). Short-term studies
typically demonstrate greater effects than long-term studies, and feeding
or metabolic studies achieve greater reductions than studies conducted in
free-living persons (Kris-Etherton and Dietschy, 1997).

Thirty-seven intervention studies published between 1981 and 1997
were analyzed by Yu-Poth et al. (1999). Some were sequential studies, but
most were randomized, parallel-arm studies. The dietary interventions
ranged from vegetarian diets providing less than 10 percent of energy as
fat, less than 6 percent of energy as saturated fat, and less than 100 mg
cholesterol to a Step I diet providing less than or equal to 30 percent of
energy as fat, less than 10 percent of energy as saturated fat, and less than
or equal to 300 mg cholesterol per day. Average reductions in LDL choles-
terol were 12 percent with a Step I diet and 16 percent with a Step II diet.
Changes in plasma total cholesterol, LDL cholesterol, and HDL choles-
terol were significantly correlated with changes in dietary total fat and
saturated fatty acids.

Several studies utilized registered dietitians in their intervention pro-
grams. In a study of patients aged 22 to 79 with hypercholesterolemia
(>5.20 mmol/L [>201 mg/dL]), assignment to a dietitian for nutrition
therapy led to a mean reduction in serum cholesterol level of 9 percent. In
a study by Katzel et al. (1995), a Step I isocaloric diet was sequentially
compared to a Step I hypocaloric diet for 3 months in elderly men with
silent myocardial ischemia. The sequential interventions decreased trig-
lyceride levels by 44 percent, LDL cholesterol by 18 percent, and the LDL
to HDL ratio by 19 percent. Reduction in total serum cholesterol levels
correlated with increased time spent with a dietitian.

A group of hypercholesterolemic patients (mean age 61) took part in
an 8-week nutrition intervention program provided by registered dieti-
tians before initiating treatment with a cholesterol-lowering medication
(Sikand et al., 1998). The nutrition part of the intervention lowered total
cholesterol by 13 percent (p > 0.001), LDL cholesterol by 15 percent (p >
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0.0001), triglyceride by 11 percent (p = 0.05), and HDL cholesterol by 4
percent (p = 0.05). After dietary counseling, 34 of 67 (51 percent) subjects
were no longer candidates for drug therapy (per NCEP guidelines). The
magnitude of LDL cholesterol reduction increased with greater time spent
with the dietitian. A similar finding was also reported by McGehee and
colleagues (1995), whose research documented that a minimum of two
visits was required.

HMG-CoA Reductase Inhibitors (Statins)

B-Hydroxy-B-methylglutaryl-coenzyme A (HMG-CoA) reductase in-
hibitors (statins) are medications that have potent effects on blood lipid
levels. Through such effects (i.e., reductions in LDL cholesterol of 17-54
percent and total cholesterol of 6-21 percent), these medications have
been shown to reduce total mortality by 24 percent, fatal heart attacks by
39 percent, nonfatal heart attacks by 31 percent, fatal stroke by 23 percent,
and nonfatal stroke by 31 percent (Ross et al., 1999). The populations
studied have included persons with prior heart attacks, persons without
prior heart attacks but at high risk for CVD, and older-aged persons. The
impressive impact of statin medications on lipid levels and clinical car-
diovascular events has led some to reconsider the role of nutrition therapy
in the management of persons with dyslipidemia.

Still, there is a strong rationale to advocate nutrition therapy as initial
therapy in persons not on statins and as adjunctive therapy in persons on
medication. First, it is important to emphasize that the reductions in lipid
levels and CVDs documented in trials of statin therapy were achieved in
the context of concomitantly administered nutrition therapy. Second,
through nutrition therapy, many persons can reduce their lipid levels to
the point that they do not need or no longer require medication. A report
from the National Cholesterol Education Adult Treatment Panel suggests
that if all patients who are eligible for nutrition therapy experienced a 15
percent drop in LDL cholesterol, the number of patients who need drug
therapy could be cut in half (Carleton et al., 1991). Third, as documented
by Hunninghake et al. (1993) and others, the effects of medication and
dietary therapies appear additive. Finally, dietary changes may provide
additional benefits beyond that of lipid-lowering alone.

Dyslipidemia: Summary and Recommendations

Substantial evidence from observational studies and from random-
ized trials supports the use of nutrition therapy as a means for improving
lipid profiles and thereby preventing or delaying CVD in the elderly.
Furthermore, numerous professional organizations including the Ameri-
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can Heart Association, the National Cholesterol Education Program of
the National Heart, Lung, and Blood Institute, and the Second Joint Task
Force of European and Other Societies on Coronary Prevention (Wood et
al., 1998) advocate nutrition therapy as an integral part of routine medical
therapy for persons with dyslipidemia. Recommendations for nutrition
therapy extend to those individuals not on cholesterol-lowering therapy
as well as persons on medications such as statins. Although the number
and frequency of visits with a nutrition professional is uncertain, data
suggest that at least two visits would be required. Additional research is
needed to identify behavioral strategies that can accomplish and sustain
long-term changes in dietary intake, the impact of different health care
providers on lipid levels, and continued research on the optimal dietary
pattern that reduces cardiovascular risk.

Summary of Evidence—Nutrition Therapy for Dyslipidemia

Consensus statements: =~ Recommended as part of the standard of care
in guidelines prepared by the American Heart
Association (Krauss et al., 1996) and the Na-
tional Heart, Lung and Blood Institute (LaRosa
et al., 1990; NCEP, 1994)

Observational studies: Strong evidence (e.g., Martin et al.,, 1986;
Shekelle et al., 1981)
Randomized trials: Strong evidence (e.g., Dayton et al., 1969;

Downs et al., 1998; Lipid Research Clinic Pro-
gram, 1984; Sacks et al., 1996; Shepherd et al.,
1995)

Systematic reviews: Several (e.g., Grundy et al., 1999; Jacobs et al.,
1992; Ross et al., 1999; Stone et al., 1996; Yu-
Poth et al., 1999)

HYPERTENSION

Elevated blood pressure is among the most common and important
risk factors for ASCVD in the general population and among older-aged
persons. According to NHANES III data, approximately 50 percent of the
more than 30 million persons age 65 or older have hypertension (defined
as a systolic blood pressure 2140 mm Hg, a diastolic blood pressure 290
mm Hg, and/or the use of antihypertensive medication) (Burt et al., 1995).
In certain groups, the prevalence of hypertension is almost ubiquitous;
for example, nearly 80 percent of black women age 60 and older have
hypertension (Burt et al., 1995).

The evidence that elevated blood pressure is causally related to
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ASCVD (both CHD and stroke) and to kidney disease is strong and
consistent. Such data include the results of numerous longitudinal stud-
ies that assessed the occurrence of clinical ASCVD outcomes by blood
pressure level. These studies were summarized in an analysis in which
the relationship between blood pressure and both stroke and CHD was
direct, progressive, and graded throughout the range of blood pressure
(MacMahon et al., 1990). The relationship of end-stage renal disease to
blood pressure is likewise direct and progressive (Klag et al., 1996).
Although both systolic and diastolic blood pressure predict risk, systolic
blood pressure tends to be a stronger predictor than diastolic blood
pressure.

More than 20 major clinical trials have assessed the impact of blood
pressure-reducing pharmacologic therapy on clinical ASCVD events, in-
cluding several studies conducted exclusively in older-aged persons
(MRC Working Party, 1992; SHEP Cooperative Research Group, 1991;
Staessen et al., 1997). The totality of evidence suggests that a typical dia-
stolic blood pressure reduction of 5 to 6 mm Hg prevents approximately
40 percent of strokes and 15 percent of CHD events (Hebert et al., 1993). It
is assumed that blood pressure reductions from nonpharmacologic inter-
ventions would likewise prevent ASCVD events, although direct evidence
from clinical trials is unavailable, primarily because of the difficulty in
conducting such trials.

The contemporary approach to preventing blood pressure-related
ASCVD includes nonpharmacologic blood pressure-reducing therapy
(also termed lifestyle modification), as well as pharmacologic approaches.
In individuals with hypertension, nonpharmacologic therapies can serve
as initial therapy in Stage 1 hypertension* before the addition of medica-
tion and as an adjunct to medication in persons already on drug therapy.
In hypertensive patients with controlled blood pressure, nonpharma-
cologic therapies can facilitate medication stepdown or even withdrawal
in certain individuals. In nonhypertensive individuals, nonpharmacologic
interventions have the potential to prevent the onset of hypertension and,
more broadly, to reduce blood pressure and thereby lower the risk of
ASCVD in the general population (National High Blood Pressure Educa-
tion Program Working Group, 1993).

The Sixth Report of the Joint National Committee on the Detection,
Evaluation and Treatment of High Blood Pressure (JNC VI, 1997) con-
cluded that several dietary approaches effectively lower blood pressure
(i.e., reduced sodium intake, weight loss, reduced alcohol consumption,
increased potassium intake, and adoption of an overall healthy diet, such

4 Stage 1 hypertension refers to either a systolic blood pressure of 140 to 159 mm Hg or a
diastolic blood pressure of 90 to 99 mm Hg.
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as the Dietary Approaches to Stop Hypertension Trial [DASH] diet). The
evidence supporting these recommendations comes from observational
studies as well as controlled clinical trials.

Reduced Sodium Intake

The preponderance of available evidence indicates that a high intake
of salt (sodium chloride) adversely affects blood pressure. Such data in-
clude results from observational studies of diet and blood pressure
(Intersalt Cooperative Research Group, 1988; Khaw and Barrett-Connor,
1990) and clinical trials of reduced salt intake. In three meta-analyses of
randomized trials (Cutler et al., 1997; Graudal et al., 1998; Midgley et al.,
1996), a reduced sodium intake lowered both systolic and diastolic blood
pressure in hypertensive patients (range of pooled effects, 3.9-5.9 mm Hg
for systolic blood pressure and 1.9-3.8 mm Hg for diastolic blood pres-
sure); lesser reductions occurred in normotensive individuals. Many
older-aged persons and African-Americans of all age groups appear par-
ticularly sensitive to the effects of salt on blood pressure. Recent trials
show that behavior change interventions can reduce intake by approxi-
mately 30 to 50 mmol per day in the elderly (Whelton et al., 1998) and in
other population groups (Neaton et al., 1993; TOHP Collaborative Re-
search Group, 1992, 1997).

Weight Loss

A persuasive and consistent body of evidence from both observa-
tional and experimental studies indicates that weight is positively (di-
rectly) associated with blood pressure and hypertension (Stamler, 1991).
The importance of this relationship is reinforced by the high and increas-
ing prevalence of overweight in the United States (Kuczmarski et al.,
1994). According to NHANES III data, the combined prevalence of over-
weight and obesity (a body mass index of >25 kg/m?) is 59 percent in men
and 51 percent in women (NIH, 1998). All but one of the 16 clinical trials
that examined the influence of weight loss on blood pressure in hyperten-
sive individuals have documented a substantial and significant reduction
in blood pressure from weight loss interventions (NIH, 1998). Reductions
in blood pressure occur before (and without) attainment of desirable body
weight. In one study that aggregated results across 11 weight loss trials,
the average systolic and diastolic blood pressure reduction per kilogram
of weight loss was 1.6/1.1 mm Hg (Staessen et al., 1989). Recent lifestyle
intervention trials have uniformly achieved short-term weight loss. In
several instances (Neaton et al., 1993; Whelton et al., 1998), substantial
weight loss has also been sustained over the long term (3 or more years).
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Reduced Alcohol Intake

The relationship between high alcohol intake (typically three or more
drinks per day) and elevated blood pressure has been reported in a large
number of observational studies (Klatsky et al., 1977; MacMahon, 1987).
A few trials have also demonstrated that reductions in alcohol intake
among heavy drinkers can lower blood pressure in normotensive and
hypertensive men (Puddey et al., 1985, 1987). In the Prevention and Treat-
ment of Hypertension Study, a reduction in alcohol intake among non-
dependent moderate to heavy drinkers also reduced blood pressure to a
small, nonsignificant, extent (Cushman et al., 1998).

Increased Potassium Intake

In contrast to the direct relationship of sodium intake with blood
pressure, the relationship between potassium intake and blood pressure
is inverse (i.e., high levels of potassium are associated with low blood
pressure). Whereas observational data have been reasonably consistent,
the data from clinical trials have been less consistent and persuasive.
However, a recent meta-analysis has documented a significant impact of
potassium supplements on blood pressure (Whelton et al., 1997). On aver-
age, supplementation of the diet with a typical dose of 60 to 120 mmol of
potassium per day reduced systolic and diastolic blood pressure, respec-
tively, by 4.4 and 2.5 mm Hg in hypertensives and by 1.8 and 1.0 mm Hg
in normotensives. This analysis also documented greater blood pressure
reduction from potassium supplementation at higher levels of salt intake.
Because a high intake of potassium can easily be achieved through diet
and because potassium derived from foods also comes with a variety of
other nutrients, the preferred strategy for increasing potassium intake is
via foods rather than supplements.

Healthy Dietary Pattern

Certain dietary patterns have been associated with low blood pres-
sure. For instance, in observational studies, vegetarian diets have been
associated with lower blood pressure even after controlling for other fac-
tors known to affect blood pressure (Sacks et al., 1974). In clinical trials,
vegetarian diets also reduced blood pressure (Margetts et al., 1986; Rouse
et al., 1983). Such findings spawned efforts to identify the nutrients re-
sponsible for blood pressure reduction, especially since vegetarian diets
are not widely followed in the general population.

The nutrients responsible for the blood pressure-lowering effects of
these diets have remained elusive. Attention has focused on macronutri-
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ents (particularly the type and amount of fat), potassium, magnesium,
calcium, and fiber. Modification of fat intake, particularly saturated and
total fat intake, has been tested in several trials, but the results have gen-
erally been disappointing (Morris, 1994). Trials of other nutrients have
likewise been inconclusive. For instance, trials of magnesium supplemen-
tation have been inconsistent. The effects of calcium on blood pressure
have likewise been equivocal. In a meta-analysis of 23 observational stud-
ies, Cappuccio et al. (1995) documented an inverse association between
blood pressure and dietary calcium intake (as measured by 24-hour di-
etary recalls or food frequency questionnaires). However, the effect size
was relatively small, and there was evidence of publication bias and het-
erogeneity across studies. Subsequently, meta-analyses of randomized
trials have determined that calcium supplementation (typically 1-1.5 g
per day) may reduce systolic blood pressure by approximately 1 mm Hg
but not diastolic blood pressure (Allender et al., 1996). A high intake of
potassium, as discussed above, may be partially responsible for the blood
pressure-lowering effects of vegetarian diets.

In view of these perplexing data, the Dietary Approaches to Stop
Hypertension (DASH) study was designed to test the impact of modify-
ing whole dietary patterns (Appel et al., 1997). DASH was a controlled
feeding study demonstrating that a healthy dietary pattern can substan-
tially reduce blood pressure. This dietary pattern emphasized fruits, veg-
etables, and low-fat dairy products. It included whole grains, poultry,
fish, and nuts, and reduced fat red meat, sweets, and sugar-containing
beverages. Among 326 nonhypertensive individuals, this dietary pattern
reduced systolic and diastolic blood pressure by 3.5 and 2.1 mm Hg,
respectively. The corresponding blood pressure reductions in 133 hyper-
tensive patients were 11.4 and 5.5. African Americans had greater blood
pressure reductions than non-African Americans (Svetkey et al., 1999).
The blood pressure reductions observed in hypertensive patients have
obvious clinical significance and are similar in magnitude to the blood
pressure reductions from drug monotherapy. Still, because DASH was
a feeding study, additional research in free-living persons is clearly
warranted.

Effects of Lifestyle Modification on Blood Pressure in the Elderly

Although most trials of lifestyle interventions were conducted in
middle-age persons, several have been conducted in older-age people.
The Trials of Nonpharmacologic Interventions in the Elderly (TONE) was
a randomized, controlled trial that tested the effects of three lifestyle in-
terventions (sodium reduction, weight loss, and combined weight loss
and sodium reduction) on blood pressure control in the elderly over 18 to
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30 months (Whelton et al., 1998). Participants were 975 adults, ages 60 to
80 years, with a systolic blood pressure less than 145 mm Hg and a dias-
tolic blood pressure less than 85 mm Hg on one medication. Medication
withdrawal was attempted 3 months after the start of interventions. The
primary outcome variable was the need to resume drug therapy. Regis-
tered dietitians conducted the interventions, which consisted primarily of
group sessions (weekly for 3 months, then biweekly for another 3 months,
then monthly) supplemented by individual counseling. Over 2.5 years,
those assigned to a sodium reduction intervention achieved and sustained
an average reduction in sodium intake of nearly 40 mmol per day. Like-
wise, those assigned to a weight loss intervention achieved and sustained
an average reduction in weight of nearly 10 pounds. Mean net reductions
in systolic and diastolic blood pressure, prior to medication withdrawal,
were 2.6/1.1 mm Hg from sodium reduction, 3.2/0.3 mm Hg from weight
loss, and 4.5/2.6 mm Hg from the combination of reduced sodium and
weight loss (each p < 0.001). Compared to controls, among the 585 obese
participants, there was a 40 percent reduction in the need for medication
from reduced sodium intake alone, 36 percent from weight loss alone,
and 53 percent from the combination of reduced sodium and weight loss
(each p < 0.05). Among the 390 nonobese participants, there was a 25
percent reduction in the need for medication from a reduced sodium
intake. Results from this trial indicate that reduced sodium intake and
weight loss are feasible, effective, and safe nonpharmacologic interven-
tions in older persons.

In a pilot study that preceded the TONE trial, Applegate et al. (1992)
tested the effects of a multifactorial lifestyle intervention of sodium re-
duction, weight loss, and physical activity on blood pressure control in 56
individuals with a mean systolic blood pressure of 144 and a diastolic
blood pressure 87 mm Hg. After 6 months, the intervention group
achieved a net reduction in systolic blood pressure/diastolic blood pres-
sure of 4.2/4.9 (each p < 0.05). In a separate trial of 47 elderly persons (18
who were normotensive and 29 hypertensive), a reduction in salt intake
of 83 mmol/day was associated with significant reductions in supine
systolic blood pressure/diastolic blood pressure of 7.2/3.2 (each p < 0.05)
(Cappuccio et al., 1997). The results of these trials, each of which included
sodium reduction, are consistent with observational studies indicating
that the blood pressure of older-aged persons is particularly sensitive to
changes in salt intake (Law et al., 1991).

Although the above trials document the feasibility and efficacy of
lifestyle modification in the elderly, the available data are limited in other
respects. First, none of these trials compared different providers, settings,
and intensities of intervention. Most interventions consisted of a combi-
nation of group and individual sessions, and most were implemented by
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skilled interventionists, typically registered dietitians. A corollary issue is
that none of the trials explicitly tested a dietitian-based intervention simi-
lar to what would be provided in routine clinical practice. Also, no trial
has tested the impact of reduced alcohol intake, increased potassium in-
take, or adoption of the DASH diet in the elderly. Finally, no trial has
tested the feasibility and efficacy of an intervention that simultaneously
implements all lifestyle modifications.

Nonetheless, the results of above trials, as well as numerous studies
conducted in younger adults, provides the basis for clinical algorithms
that incorporate lifestyle modifications as part of routine standard of care
of hypertensive patients. According to JNC VI (1997), lifestyle modifica-
tion (salt reduction, weight loss, exercise, reduced alcohol intake, and
desirable dietary pattern) should be the initial therapy for 6 to 12 months
in persons with uncomplicated hypertension and an adjunctive therapy
in other individuals.

Hypertension: Summary and Recommendations

Available evidence from several trials conducted in the elderly and
from numerous studies conducted in other populations strongly supports
nutrition-based therapy as an effective means to reduce blood pressure in
older-aged persons with hypertension. At a minimum, such therapy can
be an adjuvant to medication. In selected individuals, medication step-
down and potentially medication withdrawal are feasible. Although avail-
able data are insufficient to determine the qualifications of persons who
should provide nutrition-based therapy, as well as the intensity of such
therapy, the complexity of dietary changes suggests that providers skilled
in behavioral change should implement nutrition-based therapies. The
intensity of therapy required to affect life-style changes is also unknown.
Despite these uncertainties, the reductions in blood pressure from nutri-
tion-based therapies should lower blood pressure and thereby have a
substantial benefit in reducing the occurrence of blood pressure-related
complications (CHD, stroke, and renal failure) in the elderly.

Summary of Evidence—Nutrition Therapy for Hypertension

Consensus of opinion: Recommended as part of standard of care
(INC VI, 1997) and the Working Group Report
on Hypertension in the Elderly (National High
Blood Pressure Education Program Working
Group, 1994)
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Observational studies: Strong evidence (e.g., Intersalt Cooperative
Research Group, 1988; Khaw and Barrett-
Connor, 1990)

Randomized trials: Several consistent trials in the elderly
(Applegate et al., 1992; Cappuccio et al., 1997;
Whelton et al., 1998) as well as numerous tri-
als in other populations

Systematic reviews: Several (Cutler et al., 1997; Graudal et al., 1998;
Midgley et al., 1996; NIH, 1998)

HEART FAILURE

Heart failure is a major public health problem. According to the Na-
tional Heart, Lung, and Blood Institute, more than 2 million Americans
have heart failure, about 400,000 new cases occur annually, and about
200,000 people die each year of this disease. Heart failure is the most
frequent cause of hospitalization among Medicare beneficiaries, account-
ing for more than 1 million hospitalizations per year. Heart failure is now
considered the most costly cardiovascular illness in the United States
(Rich and Nease, 1999).

Heart failure is a clinical syndrome resulting from several conditions
that damage the heart (e.g., uncontrolled hypertension; myocardial in-
farction; viral, alcohol-related, or idiopathic cardiomyopathies). In these
instances, the heart becomes weakened or stiff and pumps blood ineffec-
tively. Although heart failure can occur at any age, the vast majority of
heart failure patients are elderly. The symptoms and signs of heart failure
reflect volume or fluid overload (fluid in the lungs, abdomen, or legs
[edema]) and/or inadequate perfusion of tissues, resulting in fatigue and
poor exercise tolerance. Clinically, it is characterized by intermittent, acute
exacerbations of symptoms. Between these acute episodes, patients are
either in a state of well-compensated heart failure, which is virtually
asymptomatic, or in a clinical state characterized by chronic symptoms of
leg swelling (edema), fatigue, and/or shortness of breath. During the
acute exacerbations, severe shortness of breath from accumulation of fluid
in the lungs and/or excessive edema are the typical symptoms that
prompt hospitalization.

In addition to pharmacologic therapy for heart failure, nonpharma-
cologic therapies are commonly recommended as standards of care. The
goals of therapy, both pharmacologic and nonpharmacologic, are to con-
trol symptoms, improve the quality of life, prolong survival, and prevent
acute exacerbations that prompt hospitalization. Previously, digoxin and
diuretics had been the mainstay of drug therapy. Recently, medical
therapy has improved considerably. Specifically, angiotensin-converting
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enzyme inhibitors and beta-blockers have been shown to increase sur-
vival and improve quality of life (Garg and Yusuf, 1995; Rich and Nease,
1999). The primary, diet-related nonpharmacologic therapy is sodium re-
striction, which should reduce the extent of fluid overload and potentially
lower the dose of diuretic therapy. Water restriction is also recommended
for patients with severe heart failure, who are at risk of hyponatremia.

Interestingly, no trial has specifically tested the effects of dietary rec-
ommendations alone in the management of heart failure. The absence of
such data does not reflect uncertainty over this aspect of heart failure
treatment. Rather, sodium restriction has been and remains a widely ac-
cepted component of standard medical care for heart failure patients.
Presently, joint guidelines from the American College of Cardiology and
the American Heart Association (Packer and Cohn, 1999) and guidelines
from the Agency for Healthcare Research and Quality (formerly the
Agency for Health Care Policy and Research (AHCPR, 1994) recommend
diet therapy as a component of the standard management of patients with
heart failure.

The factors leading to exacerbations of heart failure include nonad-
herence to medication or diet, inadequate therapy, social or environmen-
tal issues, abnormal heart rhythms, and intercurrent noncardiac condi-
tions. In one case series from an urban medical center, the most common
factor associated with hospital admissions for heart failure was noncom-
pliance with the medical regimen (diet and/or drugs), and was present in
64 percent of patients admitted with heart failure (Ghali et al., 1988).
Other common factors were cardiac arrhythmias (29 percent), social or
environmental issues (26 percent), inadequate therapy (17 percent), and
pulmonary infections (12 percent) (many persons had several problems
simultaneously). In view of the diversity of these precipitating factors,
subsequent studies have evaluated the effects of multidisciplinary pro-
grams designed to improve several aspects of care, rather than unidimen-
sional programs (e.g., nutrition therapy alone).

In a comprehensive review of the medical literature on nonpharma-
cologic treatments for heart failure, Dracup et al. (1994) concluded that
counseling and education can improve medical outcomes and decrease
hospitalizations. At the time of that publication, only one study had dem-
onstrated reduced numbers of hospitalizations from such interventions.
Specifically, in a nonrandomized trial (Rosenberg, 1971), a group-based,
behavioral intervention program designed to improve compliance with
diet and medications reduced hospital admissions compared to the previ-
ous year (46 versus 12 percent) and compared to patients at another hos-
pital (31 versus 17 percent).

Subsequent studies that used stronger research methods have cor-
roborated the above findings. As part of a larger trial examining the ef-
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fects of a single, postdischarge home intervention visit across a broad
population of hospitalized patients in Australia, Stewart et al. (1999) re-
ported the effects of this visit on 97 heart failure patients. The post-dis-
charge visit included measures to optimize medication management,
identify early clinical deterioration, and intensify medical follow-up and
caregiver vigilance. In comparison to the control group, the group that
received the postdischarge visit (by a nurse and pharmacist) had fewer
unplanned readmissions (64 versus 125, p = 0.02) and outpatient deaths (2
versus 9, p = 0.02) over 18 months.

In another randomized controlled trial, Rich et al. (1995) tested the
effects of an intensive intervention (with both inpatient and home care
components) in older-aged patients (aged 70+) who were hospitalized for
heart failure and were at risk for readmission. The intervention team
included a cardiovascular research nurse, registered dietitian, social
worker, and cardiologist. During the inpatient phase of the intervention,
the dietitian completed a dietary assessment and provided individual-
ized instruction on sodium reduction that subsequently was reinforced
by the study nurse. Over a follow-up period of 90 days, the intensive
intervention compared to control led to fewer patients who were readmit-
ted (29 versus 42 percent of patients, p = 0.03), fewer days of hospitaliza-
tion (556 versus 865, p = 0.04), and fewer readmissions for heart failure (24
versus 54, p = 0.04).

In a randomized, controlled clinical trial conducted in Sweden, Cline
et al. (1998) evaluated the effects of a nurse-directed intervention that
provided patient education and promoted adherence and self-monitoring
to patients hospitalized for heart failure. The nurse provided the counsel-
ing during the hospitalization and in an outpatient clinic. Compared to
control participants at 1 year, patients assigned to the intervention group
had a longer mean time to readmission (141 versus 106 days, p < 0.05),
trends toward fewer hospitalizations (0.7 versus 1.1, p = 0.08) and read-
missions per patient (39 versus 54 percent, p = 0.08), a shorter length of
hospital stay (4.2 versus 8.2 days, p = 0.07), and lower mean annual health
costs (U.S. $2,294 versus $3,594 per patient, p = 0.07). One-year mortality
rates and quality of life did not differ between the two groups.

Kostis et al. (1994) tested the effects of a multidimensional, intensive
nonpharmacologic approach (a 12-week outpatient program of diet, exer-
cise, and cognitive-behavioral therapy, presented in a group format) in
comparison to two other treatments (digoxin alone and placebo). The
dietary component of the program, which focused on reducing salt intake
and reducing weight (among overweight participants), was conducted by
a dietitian who led weekly meetings. The study population consisted of
20 outpatients (mean age 65 years) with moderate heart failure. In the
digoxin group, the ejection fraction improved (as measured by echocar-
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diography) but without corresponding changes in exercise tolerance or
quality-of-life. In contrast, the nonpharmacologic approach improved ex-
ercise tolerance, improved mood, and reduced weight.

In response to such studies, multidisciplinary “heart failure teams”
have been established at many medical centers as a means to reduce
morbidity and mortality from heart failure, as well as prevent hospitaliza-
tions and their attendant costs. Typically, the team is overseen by a cardi-
ologist and directed by a nurse experienced in the management of pa-
tients with heart failure. Dietitians and exercise counselors are often
members of such teams. The structure, content and setting of the pro-
grams also vary. Component activities include education about heart fail-
ure and its treatment; medication adjustment; efforts to improve adher-
ence to diet and medication and to increase physical activity; discharge
planning in the setting of hospitalizations; telephone follow-up; and self-
monitoring. In a recent review by Rich and Nease (1999), such multi-
disciplinary programs are cost-effective and potentially cost saving.

Some heart failure programs have reported their experience. At the
University of Nebraska, a multidisciplinary team has reduced hospital
days by 42 percent, hospital admissions by 30 percent, and length of stay
by 17 percent (Chapman and Torpy, 1997). Pezzella et al. (1997) reported
on an ambulatory program designed to reduce readmissions in high-risk
heart failure patients. Each patient received comprehensive education
provided by a primary care nurse in collaboration with a registered dieti-
tian. The nutrition component consisted of a 45-60 minute group session
in which the nutrition professional used participatory, problem-solving
strategies to implement dietary recommendations, and individual coun-
seling sessions as needed on referral by the primary care nurse. Prelimi-
nary data indicate a 1-day reduction in length of stay and a decrease of 60-
day readmission rate by 1.1 percent (using historical utilization data).

Heart Failure: Summary and Recommendations

Available evidence from several small clinical trials and a few obser-
vational studies supports the use of nutrition therapy in the context of
multidisciplinary programs. Such programs can prevent readmissions for
heart failure, reduce subsequent length of stay, and improve functional
status and quality-of-life. The programs often include both inpatient pre-
discharge counseling and outpatient components that may even be home
based. Evidence is unavailable to separate the effects of nutrition therapy
from other aspects of these programs and to compare the effectiveness of
different types of counselors (dietitians versus nurses). In view of the
high costs of managing heart failure, particularly admissions for heart
failure exacerbations, and the rapid response to therapies, there is a real
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potential for cost savings from multidisciplinary heart failure programs
that include nutrition therapy. The high morbidity, mortality, and costs
associated with heart failure and the paucity of data on the effects of
nutritional therapies in this condition provide a strong rationale for addi-
tional research.

Summary of Evidence—Nutrition Therapy for Heart Failure

Consensus statements: ~ Recommended as part of standard of care in
guidelines prepared by the American College
of Cardiology (Packer and Cohn, 1999), Ameri-
can Heart Association (AHA, 1999), and by the
Agency for Health Care Policy and Research
(AHCPR, 1994)

Observational studies: Consistent evidence from diverse types of
studies (Chapman and Torpy, 1997; Ghali et
al., 1988; Rosenberg, 1971)

Randomized trials: Consistent evidence from a few small clinical
trials (Kostis et al., 1994; Rich et al., 1995;
Stewart et al., 1999) that tested the effects of
programs that included nutrition therapy

Systematic review: Dracup et al. (1994); Rich and Nease (1999)

RESEARCH RECOMMENDATIONS

Available evidence strongly supports the efficacy of nutrition
therapy as a means to improve lipid profiles, reduce blood pressure and,
in the context of multidisciplinary programs, treat heart failure. Still, there
are numerous unresolved issues that include the following:

* What is the optimal diet that reduces cardiovascular risk? For in-
stance, although there is a broad consensus that the diet should be low in
saturated fat, it is unclear what type of nutrient (protein, carbohydrate, or
unsaturated fat) should replace saturated fat as the source of calories.

* Does supplementation of diet with specific nutrients have a
cardioprotective role? For instance, preliminary studies suggest that cer-
tain nutrients (e.g., folate or other B vitamins) may reduce the risk of
CVD. However, clinical trials are needed to confirm the efficacy and safety
of diet supplementation with any nutrient.

* What are the optimal public health strategies that accomplish fa-
vorable dietary changes? In view of the high prevalence of hypertension
and dyslipidemia, efficient and effective strategies need to be developed
and tested in a rigorous fashion.
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¢ What is the optimal intervention strategy for use in the clinic set-
ting? Corollary issues are to determine the number of provider contacts
required to accomplish dietary change, the impact of different types of
nutrition providers, and the impact of individual-based versus group-
based interventions.

¢ What dietary changes other than sodium reduction (e.g., weight
loss, DASH diet) favorably affect the course of congestive heart failure?
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Diabetes Mellitus

Diabetes mellitus type 1 is an autoimmune disease that destroys the
beta cells of the pancreas, leading to insulin deficiency. The resulting
hyperglycemia can lead to microvascular and macrovascular disease. The
microvascular complications include retinopathy, nephropathy, and neu-
ropathy. The macrovascular complications include coronary artery dis-
ease, peripheral vascular disease with amputation, stroke, and renal dis-
ease. The disease usually manifests early in life, although it can also occur
in adulthood.

Diabetes mellitus type 2 is a familial hyperglycemia that occurs pri-
marily in adults but can also occur in children and adolescents. It is caused
by an insulin resistance whose etiology is multiple and not totally under-
stood. The net result of the insulin resistance is to initially cause a com-
pensatory hyperinsulinemia. Subsequently, the beta cells of the pancreas
fail to meet the compensatory need, less insulin secretion occurs than is
required for the adequate elimination and utilization of glucose, and hy-
perglycemia results. Dyslipidemia and hypertension are common in pa-
tients with type 2 diabetes, and about 80 percent of patients with type 2
diabetes are obese (LaPorte et al., 1995). The complications arising from
this condition are the same as those described for type 1 diabetes mellitus.
Because of the later age of onset in persons with type 2 compared to type
1 diabetes, evidence of clinically significant microvascular complications
is less.

Estimates of prevalence have increased over the years in part due to
more stringent diagnostic criteria as well as the continued rise in obesity.
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In 1997, the diagnostic criterion for a diagnosis of diabetes was lowered
from a fasting glucose tolerance test result of 140 mg/dL to 126 mg/dL
(American Diabetes Association, 1997). Based on the diagnostic criteria of
a fasting glucose tolerance test of 110 to 126 mg/dL as impaired glucose
tolerance and greater than or equal to 126 mg/dL as diabetes, 18.4 percent
or 6.3 million people age 65 or older have diabetes. Approximately 40 to
45 percent of persons age 65 years or older have either type 2 diabetes or
impaired glucose tolerance. Diabetes is the seventh leading cause of death
in the United States, and more than 187,000 persons died from the disease
and its complications in 1995 (HCFA, 1999).

Individuals with diabetes mellitus, regardless of type, typically have
several risk factors associated with increased morbidity and mortality.
The risk factors include abnormal fasting glucose, postprandial glucose,
hemoglobin A,  (HbA, ), low-density lipoprotein cholesterol, high-den-
sity lipoprotein cholesterol, triglycerides, microalbuminuria, blood pres-
sure, a procoagulant state, and abdominal obesity.

EVIDENCE THAT A CHANGE IN RISK FACTORS CHANGES
MORBIDITY AND MORTALITY

A series of long-term, randomized, controlled trials shows the effect
of tight glucose and HbA, _ control on complications of the disease and are
described below.

Diabetes Control and Complications Trial

Investigators in the Diabetes Control and Complications Trial (DCCT),
a randomized controlled trial, followed 1,400 patients with type 1 diabe-
tes, between the ages of 15 and 39 years, for 7 years to determine what
effect normalizing blood glucose and HbA,. had on chronic complica-
tions of the disease (DCCT Research Group, 1993). The study showed a
sustained difference in the levels of glucose and HbA, between the con-
ventionally treated group and the tightly controlled experimental group.
The trial was stopped after 7 years because of the significant lowering of
microvascular complication rates in the experimental group compared to
the conventionally treated control group. Microvascular disease was de-
fined as retinopathy, neuropathy, and urinary albumin excretion. All three
end points showed a significant difference. Macrovascular disease events
in diabetes usually include myocardial infarction, sudden death, stroke,
and peripheral vascular disease. While the DCCT study lacked the statis-
tical power to detect a difference in macrovascular disease in this rela-
tively young population with type 1 diabetes, a trend toward a lower
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incidence of macrovascular end points was suggested in the tightly con-
trolled group.

Stockholm Diabetes Intervention Study

This small randomized clinical trial of 102 patients with type 1 diabe-
tes included a group that was treated intensively and a group with usual
care (Reichard et al., 1993). The patients” age at baseline was 30 + 8 years
in the intensive group and 32 + 7 years in the standard group. The inten-
sive group had extensive educational intervention, including blood glu-
cose monitoring, and most of the patients (82 percent) took at least three
insulin injections daily. The standard treatment group continued with
routine diabetes care. The patients were followed for 7.5 years. As in the
DCCT, intensive glucose control led to a decreased incidence of microvas-
cular complications (retinopathy, nephropathy, and neuropathy).
Macrovascular end points were not assessed.

Kumamoto Study

This randomized controlled trial in Japan (Ohkubo et al., 1995) stud-
ied the effect of multiple insulin injections versus conventional insulin
injections in 110 middle-aged patients with type 2 diabetes. The appear-
ance and progression of retinopathy, nephropathy, and neuropathy were
evaluated every 6 months over a 6-year period. The group with the tight
control had significantly lower HbA,_ values and developed fewer mi-
crovascular complications. Although the study lacked the statistical power
to measure the effect on macrovascular disease, the trend was for fewer
events in the tightly controlled group.

Veterans Affairs Diabetes Feasibility Trial

Investigators in this pilot study randomized 153 men with type 2
diabetes to either conventional or intensive insulin therapy (Abraira et al.,
1997). The mean age was 60 + 6 years and the length of diagnosis of non-
insulin-dependent diabetes mellitus was 7.8 * 4.0 years. While the stan-
dard treatment was one injection each morning, intensive insulin therapy
was a stepped plan with up to multiple insulin injections as necessary to
attain near normal glycemia. Despite a 2 percent absolute HbA, _ differ-
ence in glycemic control between the two groups, which were followed
for an average of 27 months, the trial reported no significant difference in
cardiovascular events (when adjusted for baseline characteristics). Car-
diovascular events were defined as myocardial infarction, stroke, and
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sudden death. This pilot study did not have the statistical power to come
to a definite conclusion concerning macrovascular end points.

United Kingdom Prospective Diabetes Study

The United Kingdom Prospective Diabetes Study (UKPDS) was a
large, multicenter randomized control trial in which 3,867 patients with
type 2 diabetes were followed for 10 years (UKPDS Group, 1998). The
median age of patients was 54 years at baseline, with a range of 48 to 60
years. The study compared the effects of intensive blood glucose control
with either sulfonylureas, insulin, or conventional treatment on both mi-
crovascular and macrovascular complications. Treatment for all groups
included a standard diet, exercise prescription, and/or drugs as needed
to attain the designated level of blood glucose control for each group. The
aim in the intensive group was a fasting plasma glucose (FPG) of less than
108 mg/dL. The aim in the conventional group was the best achievable
FPG with diet or exercise alone. Drugs were added in the conventional
group only if there were hyperglycemic symptoms or FPG of at least 270
mg/dL. To assess differences between conventional and intensive treat-
ment the study focused on three aggregate end points:

1. any diabetes-related end point (sudden death, death from hyper-
glycemia or hypoglycemia, fatal or nonfatal myocardial infarction, an-
gina, heart failure, stroke, renal failure, amputation, vitreous hemorrhage,
retinopathy requiring photocoagulation, blindness in one eye, or cataract
extraction);

2. diabetes-related death (defined as death from myocardial infarc-
tion, stroke, peripheral vascular disease, renal disease, hyperglycemia or
hypoglycemia, and/or sudden death); and

3. all-cause mortality.

All analyses included the intention-to-treat model, where all patients as-
signed to a particular protocol are followed to the end as part of that
group, whether they carry out the intervention or not. Over 10 years,
HbA, was 7.0 percent in the intensive group and 7.9 percent in the con-
ventional group. Compared to the conventional group, the risk in the
intensive group was 12 percent lower for any diabetes-related end point,
10 percent lower for any diabetes-related death, and 6 percent lower for
all-cause mortality. There was a 25 percent reduction in microvascular
end points in the intensive compared to the conventional group (p =
0.0099). Tighter control significantly reduced the development of retin-
opathy and nephropathy, and was borderline with regard to neuropathy.
Epidemiological analysis of the UKPDS data showed a continuous rela-
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tionship between the risk of microvascular complications and glycemia.
For every percentage point decrement in HbA,_(e.g., 9 to 8 percent), a 35
percent reduction in the risk of microvascular complications occurred.
The effect of tighter control on macrovascular disease resulted in a non-
significant trend, with a 16 percent reduction in the risk of combined fatal
or nonfatal myocardial infarction and sudden death in the intensively
treated group. Tight control of blood pressure (<134/82 mm Hg) had a
profound effect on both micro- and macrovascular complications in both
the intensive and the conventional treatment groups, significantly reduc-
ing strokes, diabetes-related deaths, heart failure, microvascular compli-
cations, and visual loss. This landmark study confirms that for inpatients
with type 2 diabetes, lowering blood glucose is definitely beneficial in
reducing macrovascular complications and reemphasizes the importance
of blood pressure control in patients with diabetes mellitus.

THE ROLE OF NUTRITION INTERVENTION IN THE
MANAGEMENT OF DIABETES

Nutrition intervention is considered an essential component in the
management of diabetes. For this reason, it has been provided to partici-
pants in both control and intervention groups of studies designed to
evaluate the impact of improved glycemic control on the development of
diabetic complications in both patients with type 1 and 2 diabetes (DCCT
Research Group, 1993; UKPDS Group, 1998). While there are few studies
in which nutrition intervention is the only variable (Bitzen et al., 1988;
Franz et al., 1995; Kulkarni et al., 1998), many studies have demonstrated
the effectiveness of multidisciplinary patient education which includes a
nutrition component on glycemic control (Agurs-Collins et al., 1997;
Garcia and Sudrez, 1996; Gilden et al., 1989; Glasgow et al., 1992).

While these studies demonstrate improved outcomes, it is difficult to
tease out benefits specifically attributable to the nutritional component of
the education. Researchers have studied diabetes patient education exten-
sively. Three meta-analyses have shown that patient education is effec-
tive in improving knowledge, skills, psychosocial adjustment, and meta-
bolic control (Brown, 1988, 1990; Padgett et al., 1988). Overall, evidence
from many types of studies involving nutrition therapy in the manage-
ment of diabetes is supportive of nutrition intervention. The American
Diabetes Association has recognized the value of medical nutrition
therapy and considers it an essential component of diabetes management
(American Diabetes Association, 1999b).

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/9741.html

alth in the Nation's Elderly: Evaluating Coverage of Nutrition Services for the Medi

DIABETES MELLITUS 123

Nutrition Intervention in Trials of Intensive Management

In the DCCT study, the control and intervention groups both received
counseling by a dietitian. However, while the control group received nu-
trition counseling every 6 months, the intensive management group re-
ceived nutrition counseling every month. In the DCCT, several behaviors
were shown to be associated with lower HbA,_ levels among patients
with type 1 diabetes randomized to intensive insulin therapy (Delahanty
and Halford, 1993). Within the intensively managed group, those who
reported following their prescribed diets had average HbA,_ levels 0.9
percent lower than those who did not follow their meal plan. Adjusting
food and/or insulin resulted in significantly lower HbA,_ levels. This
substudy on 687 patients provides evidence that dietary behaviors posi-
tively alters indicators of glycemic control when used in combination
with appropriate insulin management (Delahanty and Halford, 1993).

In the UKPDS study, all treatment and control groups received nutri-
tional advice from a dietitian every 3 months. Initial monthly clinic visits
resulted in an average weight loss of 5 kg after 3 months (UKPDS Group,
1995).

Nutrition Intervention as a Component of Diabetes Education

Garcia and Sudarez (1996) described a continuing interactive educa-
tional model for elderly patients with diabetes. Elderly individuals who
had previously attended the Diabetes Basic Information Course at the
National Institute of Endocrinology in Havana, Cuba were invited to par-
ticipate in small interactive groups (<15 participants) with no more than
two health professionals over a period of 5 years. The health professionals
included an endocrinologist, health educator, teaching nurse, dietitian,
podiatrist, and social worker. A total of 148 elderly individuals (mean age
72 years) along with many spouses attended the monthly sessions. Data
showed a significant increase in diabetes self management knowledge
and skills (p < 0.001), a reduction in body weight (p < 0.01), and a reduc-
tion in the need for medication (p < 0.05). Overall, mean levels of HbA,_
declined from 12.4 percent to 7.9 percent after 5 years (p < 0.02). The need
for emergency services declined from 97 percent in the year before the
course to less than 2 percent after 5 years (p = 0.000). In addition, the social
support and education received through this interactive model overall
resulted in patients feeling “less sick, depressed and isolated” (Garcia and
Suarez, 1996).

Gilden and colleagues (1989) demonstrated improvement in quality
of life outcomes for older patients and their spouses. They evaluated the
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outcomes of 45 older male patients who ranged in age from 65 to 82 years
(mean age 70 years) following 6 weeks of diabetes education (one session
per week). A multidisciplinary team including a diabetologist, nurse-edu-
cator, dietitian, psychologist, podiatrist, and social worker administered
the program. Results indicated a reduction in stress that correlated with
their increase in knowledge (p < 0.05) and their improved diet-related
quality of life (p < 0.02). The decrease in stress level was still apparent 6
months later (p < 0.01). Their perceived quality of life with regard to life-
style modifications such as diet and exercise increased (p < 0.01) and was
still evident after 6 months (Gilden et al., 1989).

The Diabetes Care for Older Adults Project was a 3-year randomized
clinical trial that compared an intensive team care program to conven-
tional therapy in 103 participants with a mean age of 70 years. Diabetes
education and social support were provided by an interdisciplinary team
consisting of a clinical nurse specialist, a dietitian, both of whom were
certified diabetes educators (CDE), and a social worker. Glycosylated he-
moglobin dropped an average of 3.2 percentage points in the treatment
group versus 1.0 percentage point in the control group after an 18-month
intervention period in which groups met 12 times (Funnell et al., 1997;
Halter et al., 1993).

Glasgow and colleagues (1992) studied 102 patients over the age of 60
with type 2 diabetes in a crossover intervention using a multidisciplinary
team that included a registered dietitian. Results demonstrated a signifi-
cantly greater reduction in caloric intake and percent of calories from fat
in the intervention group compared to the control group who received
delayed intervention. In this crossover study, the intervention resulted in
a decline in HbA, _ from 6.8 percent to 6.3 percent. The HbA, rebounded
to 6.7 percent during the subsequent control period. When control pa-
tients crossed over to the intervention, their HbA,_declined from 7.4 per-
cent to 6.4 percent (Glasgow et al., 1992).

In a randomized control trial, researchers randomly assigned 64 over-
weight African-American patients (55-79 years) with type 2 diabetes to
one of two groups. Subjects participated in either one individual and
eighteen group sessions given by a registered dietitian or in a “usual”
care program, which included one group meeting and two follow-up
mailings. Topics focused on nutrition and exercise interventions. The in-
tensive intervention participants had significantly greater decreases in
HbA, . (-1.6 compared to —2.4 percent, p < 0.01) and an average of 2 to 2.5-
kg reduction in weight (p = 0.006) compared to controls (Agurs-Collins et
al., 1997).
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Impact of the Intensity of Nutrition Intervention
on Glycemic Control

Franz and associates (1995) completed a randomized trial in 179 per-
sons, 38 to 76 years of age, with type 2 diabetes, comparing the usual
nutrition care of one visit to a more intensive nutrition intervention of at
least three visits led by a dietitian. The results demonstrated that any
nutrition intervention provided by dietitians resulted in significant im-
provements in medical and clinical outcomes, with FPG decreasing by 50
to 100 mg/dL and HbA, dropping by 1 to 2 percentage points. Both
groups demonstrated improvement in diabetes control, with the more
intensive nutrition intervention reducing FPG by 10.5 percent and the
usual care by 5.3 percent. A similarly treated but nonrandomized control
group who had no contact with a dietitian resulted in HbA,_levels show-
ing no improvement during the same 6-month period of study (8.2 versus
8.4 percent) (Franz et al., 1995). In a prospective randomized trial, Kulkarni
et al. (1998) also compared the use of a more intensive nutrition interven-
tion in patients with type 1 diabetes to a control group who received
standard nutrition intervention. At 3 months, the HbA, improved in 88
percent of the participants who had received the more intensive nutrition
intervention and in 53 percent of those receiving the standard nutrition
intervention. The patients who received the more intensive nutrition in-
tervention also achieved greater decrements in HbA, _levels than the usual
care patients (-1.00 versus —0.33, p < 0.05). Both of these studies demon-
strate that regardless of the intensity of the nutrition intervention, im-
provements in blood glucose levels can be achieved with nutrition
therapy. In addition, these studies indicate that when practice guidelines
are used, increasing the intensity of the nutrition therapy by both time
spent and the number of visits, greater improvements in glycemic control
result.

Bitzen and colleagues (1988) studied the effect of dietary intervention
in 38 hyperglycemic patients who had never been treated by diet or medi-
cation (insulin or oral hypoglycemic agents). The participants had a mean
age of 63 years. Each received a standardized meal plan by a nurse and
weight reduction was advocated for all participants who were above ideal
body weight (36 of 38 participants). The education was reinforced at 2- to
3-week intervals over a 10-week period. Each participant also received at
least one home visit during the study period. After 10 weeks, 82 percent
of participants were found to have significantly reduced both fasting
blood glucose (148 mg/dL to 117 mg/dL, p < 0.001) and HbA,_ (7.6 per-
cent to 6.7 percent, p < 0.001).
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PROVIDERS OF NUTRITION THERAPY FOR DIABETES

In the studies cited above, the formats for interventions varied from
multiple individualized visits with dietitians to group sessions with an
interdisciplinary team that included a nutrition professional. The DCCT
clearly demonstrated the value of a multidisciplinary team in the care of
patients with diabetes. Health professionals who contribute to the man-
agement of patients with diabetes include physicians, nurses, dietitians,
pharmacists, podiatrists, exercise specialists, and social workers. In the
management of care for elderly persons, the inclusion of a health profes-
sional with particular expertise in the care of elderly persons would be
optimal (Fonseca and Wall, 1995).

Prior to results of the DCCT in 1992, data had been less clear regard-
ing the impact of specific nutrition interventions. This, in part, was due to
the role of the dietitian in diabetes management intensifying given the
demonstrated need for dietary adherence in the DCCT. Since this land-
mark trial, dietitians have become more focused on individualizing nutri-
tion therapy for patients with diabetes (Delahanty et al., 1993).

The individualized approach requires changes in the lifestyle and
goals of each patient and can result in complex dietary interventions.
Individualization involves a knowledge of food as it relates to culture,
nutrient composition, and meal preparation. For this reason, the Ameri-
can Diabetes Association (1999b) has recommended that a registered di-
etitian, knowledgeable and skilled in implementing nutritional interven-
tions, be the team member providing nutrition education. In addition, the
American Diabetes Association (1999¢) has also recommended that edu-
cation be conducted in the outpatient or home setting because of less
frequent and shorter acute care admissions for patients with diabetes.

MEDICARE REIMBURSEMENT FOR DIABETES
SELF-MANAGEMENT TRAINING

Prior to July 1, 1998, Medicare Part B covered diabetes education only
if provided to registered patients of hospital outpatient departments.
These diabetes education programs were required to address diet, exer-
cise, and blood glucose self-monitoring; establish treatment plans for in-
sulin-dependent patients; and motivate patients to manage their condi-
tions. Services could be provided in group or individual sessions. Like
other hospital outpatient services, reimbursement was on a “reasonable
cost” basis.

Section 4105(a) of the Balanced Budget Act of 1997 added a new ben-
efit to the Medicare program for diabetes self-management training ser-
vices. This legislation provided coverage for educational and training
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services furnished in an outpatient setting by qualified personnel to pa-
tients with diabetes, if a physician certifies that such services are needed
as part of a comprehensive plan of care. The services are paid under the
Medicare physician fee schedule in amounts determined by the Secretary
of Health and Human Services. The law specifies that payment may be
made to “certified providers” who meet quality standards as determined
through regulation, and who also are eligible to receive payment for pro-
viding other services to Medicare beneficiaries.

The new benefit has been partially implemented since July 1, 1998.
Final implementation is expected early in 2000. In the interim, diabetes
self-management training programs that meet the National Standards for
Diabetes Self-Management Education Programs and are recognized by the
American Diabetes Association, or programs that were receiving reim-
bursement, are considered to meet the requirements for Medicare cover-
age. As of October 1999, nationwide there were a total of 978 diabetes self-
management education programs sites recognized by the American
Diabetes Association. There are, however, widespread rural areas in
which access to approved diabetes self-management training is severely
limited.

To be an approved provider of diabetes self-management training
services, a program must meet certain quality standards. Standards pro-
posed by the Health Care Financing Administration include, among other
things, that training be conducted by a team consisting of at least a regis-
tered dietitian and a CDE (although for an initial 3-year period a nurse
may substitute for the CDE) (HCFA, 1999). Training must address 15
subject areas, including nutrition and the relationships among nutrition,
exercise, medication, and blood glucose levels.

The proposed regulations would allow reimbursement for 10 hours
of training during a 12-month period and one follow-up training session
in each subsequent year. In general, training is to be in group sessions,
although individual sessions would be allowed under certain circum-
stances (e.g., when no group session is available) or with certification that
the patient has special needs (e.g., physical impairments, severe language
challenges). Patients eligible for the initial 10 training sessions would
include those who, within a year before referral, (1) experienced new
onset diabetes, (2) had poor glycemic control, (3) experienced a change in
medication or use of insulin, (4) had high risk for complications from poor
glycemic control, or (5) had experienced certain complications of the foot,
eye, or kidney.

Under the proposed rule, entities eligible to provide diabetes self-
management training programs include settings such as hospitals, renal
dialysis facilities and clinics, and certain independent practitioners who
by current law are eligible to receive Medicare reimbursement. These
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health professionals include physicians, advanced practice nurses, clini-
cal social workers, psychologists, nurse midwives, and pharmacists. Ironi-
cally, at present, the current regulation does not allow the specific health
professionals who are required to provide the service (dietitians and
CDEs) to bill and receive reimbursement for their services.

Payment for diabetes self-management under the Medicare physi-
cian fee schedule is proposed to be $32.62 for group sessions and $55.41
for individual sessions in 1999 (adjusted for geographic variation accord-
ing to Medicare fee schedule rules). Medicare deductible and coinsur-
ance requirements would apply; thus beneficiaries would pay 20 percent
of the proposed amounts, if they had satisfied the $100 annual Part B
deductible.

There is a distinct need for repeated training throughout the life of a
person with diabetes. The DCCT showed that the diet adherence of a
patient occurs in peaks and valleys (DCCT Research Group, 1993). The
ability to attain adequate control to prevent costly complications requires
continued attention to changes in the severity of the disease, weight, life
style, and age. Corrective nutritional education is often necessary.

LIMITATIONS OF DATA AND FUTURE RESEARCH NEEDS

Although a number of studies support the usefulness of nutrition
therapy in helping patients attain better control of diabetes and improv-
ing outcomes, the number of randomized, controlled trials that specifi-
cally explore this question are few. In addition, most of these studies
involve nutritional intervention as part of an overall team approach to
diabetes education. Therefore, it is not possible to dissect out the specific
benefit of the nutritional intervention as a single component of therapy. In
addition, it is seldom clear from the studies what type of provider is
needed to effect a positive nutritional intervention in patients with diabe-
tes. It is important to extend these studies so that the best provider mix
and intensity of intervention can be determined. Additional studies fo-
cusing on special populations, such as the elderly and cultural minorities,
are also indicated. There is a need for more definitive research on group
versus individual formats, the number of encounters and methods needed
to achieve improved clinical outcomes in weight, HgA, levels, lipid lev-
els, blood pressure, and patient satisfaction.

SUMMARY

Diabetes mellitus is one of the most prevalent diseases among the
U.S. population. This is especially true in the elderly, where nearly 18.4
percent of persons older than 65 have diabetes (American Diabetes Asso-
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ciation, 1997). There is reasonable evidence from randomized clinical tri-
als that nutrition intervention as part of overall diabetes education im-
proves blood glucose and HbA, _levels in persons with diabetes, includ-
ing data in substantial numbers of individuals over age 65. Although
nutrition therapy is best carried out when a patient is first diagnosed, it
appears to be effective at any time during the disease process and re-
fresher therapy may be of value.

The American Diabetes Association, other national diabetes organi-
zations, and the World Health Organization all support a recommenda-
tion for nutrition therapy in patients with diabetes mellitus.

RECOMMENDATIONS

The committee recommends that individualized nutrition therapy,
provided by a registered dietitian, be a covered benefit as part of the
multidisciplinary approach to the management of diabetes which includes
diet, exercise, medications, and blood glucose monitoring. This recom-
mendation is consistent with that of the American Diabetes Association
(1999a).

Summary of Evidence:
Nutrition Therapy for Diabetes

Consensus statements: ~ Recommended as part of the standard of care
by the American Diabetes Association (1999a)
and the World Health Organization (1994)

Observational studies: Supportive evidence (Agurs-Collins et al., 1997;
Bitzen et al., 1988; Delahanty and Halford, 1993;
Franz et al., 1995; Garcia and Sudrez, 1996;
Gildenetal., 1989; Glasgow et al., 1992; Kulkarni
et al., 1998)

Randomized trials: Reasonable (DCCT Research Group, 1993;
UKPDS Group, 1998)

Meta-analyses of trials: ~ Supportive evidence (Brown, 1988, 1990;
Padgett et al., 1988)

Systematic reviews: Several
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Renal Disease

In the past, the development of severe renal disease signaled certain
death within a short period of time. With the launch of hemodialysis for
the management of end-stage renal disease (ESRD) in 1960 and subse-
quent developments such as peritoneal dialysis, home hemodialysis, and
renal transplantation, the survival period for persons with severe renal
disease has markedly increased. While the prognosis for persons with
ESRD has improved, the number of patients continues to grow. As of
December 31, 1995, the point prevalence of ESRD was 257,266 individuals
(USRDS, 1997). As of December 31, 1997, the point prevalence grew to
304,083 (USRDS, 1999). Table 7.1 provides the demographic distribution
of new cases of ESRD in 1997.

The above estimates indicate that the future economic burden will be
great. In 1999, the total cost of care for patients with ESRD was approxi-
mately $15.64 billion (USRDS, 1999). This cost includes federal, state, and
private sources of payment but does not include the cost of disability or
Social Security monthly benefits. The estimated cost per person per year
is $43,000 (USRDS, 1999).

Patients with ESRD experience significant morbidity and mortality
and consume considerable health care resources. In 1995, dialysis patients
over the age of 65 spent an average of 11.4 days per year in the hospital
(USRDS, 1997). Medicare patients in general spent a mean of 7.1 days in
the hospital per year (HCFA, 1999). Despite recent improvements in sur-
vival rates, the expected lifetime of a dialysis patient still ranges between
16 and 37 percent of the age-, gender-, and race-matched U.S. population

132
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TABLE 7.1 Renal Disease Population as of December 31, 1997

End-Stage Renal

Disease Patients Dialysis Patients

Number Percent Number Percent
Total 304,083 100 221,596 100
Age Group
0-19 5,480 2 1,768 1
20-44 76,018 25 39,398 18
45-64 117,865 39 81,904 37
65-74 63,197 21 57,316 26
>75 41,523 14 41,210 18
Race
Native American 4,614 2 3,663 2
Asian/Pacific Islander 10,795 4 7,885 4
African American 97,503 32 82,624 37
Caucasian 186,341 61 123,269 56
Other 4,830 2 4,155 2
Gender
Male 165,176 54 115,902 52
Female 138,907 46 105,694 48
Cause of ESRD
Diabetes 100,892 33 84,076 38
Hypertension 72,961 24 61,673 28
Glomerulonephritis 52,229 17 29,433 13
Other 78,001 26 46,414 21

SOURCE: USRDS (1999).

(USRDS, 1997). The high morbidity and mortality among dialysis patients
has stimulated research into potentially correctable factors that are associ-
ated with increased risk of death. The search for antecedent factors re-
quires consideration of earlier stages of chronic renal disease.

Renal disease is marked by a decrease in the ability of the kidney to
excrete metabolic waste and a subsequent build up of urea and other
nitrogenous waste in the blood. For the purpose of this report, three stages
of chronic renal disease are considered: chronic renal insufficiency, ESRD,
and post-renal transplantation. Chronic renal insufficiency (CRI) is de-
fined as the stage of renal disease associated with a reduction in renal
function not severe enough to require dialysis or transplantation (glom-
erular filtration rate [GFR] 13-50 ml/min/1.73 m?). ESRD is defined as
chronic renal disease that necessitates treatment by dialysis or renal trans-
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plantation. Lastly, patients who have received a renal transplant are con-
sidered. Although many transplant recipients also have CRI, since the
level of renal function usually remains subnormal after transplantation,
for the purpose of this report, these patients are considered separately
from those who have CRI, without a history of renal transplantation.

As described below, three key findings suggest that nutrition therapy
may substantially lessen or delay the burden of chronic renal disease.
First, dietary protein restriction in CRI may slow the onset of ESRD. Sec-
ond, malnutrition during CRI is a major risk factor for death after the
onset of ESRD. Third, patients at all stages of chronic renal disease are at
high risk of cardiovascular disease, which may be prevented, in part, by
treatment of traditional cardiovascular disease risk factors, such as hyper-
tension, hyperlipidemia and diabetes.

CHRONIC RENAL INSUFFICIENCY

CRI can be detected and treated prior to the onset of ESRD. An eleva-
tion in serum creatinine concentration of approximately 1.5 mg/dL or
greater indicates this stage of CRI. Diagnostic coding for individuals with
CRlI is not uniform and for this reason, the cost of providing care for these
patients has not been analyzed.

Debate surrounds the question of the effectiveness of dietary protein
restriction as a treatment for patients with moderate or early renal disease
and as a method to delay the onset of ESRD. While convincing evidence in
rats with reduced renal mass shows that deterioration is slowed with
restriction of dietary protein (Ibels et al., 1978; Kleinknecht et al., 1979;
Laouari et al., 1982), human studies have been less certain. During the
past decade, a number of clinical trials on protein restriction in patients
with CRI have been carried out.

Studies Including Patients with Diabetes

While more extensive experience is available in patients with non-
diabetic renal disease, a few trials have been performed in patients with
type 1 diabetes. Zeller and colleagues (1991) conducted a randomized
trial in patients with type 1 diabetes (n = 35) who had greater than 1.0 g/
day urine protein excretion. Results demonstrated a slower decline in
GFR in patients randomized to a low protein diet. Walker and colleagues
(1989) also demonstrated a similar slowing in GFR decline in a sequential
(non-randomized) trial of patients with type 1 diabetes (1 = 19). Pedrini et
al. (1996) performed a meta-analysis including these two studies, plus
three others, which demonstrated a uniform finding of reduced progres-
sion of renal disease in patients assigned to dietary protein restriction.
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Despite the results, the authors recommended caution because of the small
number of patients included in the clinical trials and because of variation
in study design and endpoints.

Modification of Diet in Renal Disease Study

Implemented in 1989, the Modification of Diet in Renal Disease
(MDRD) Study was the largest clinical trial designed to determine the
effects of a reduced protein and phosphorus diet on the progression of
renal disease. While the multicenter, randomized trial included some
persons over 65, the average age was 52 years (range 18-70 years). The
MDRD Study was the first randomized clinical trial designed to deter-
mine the effects of a reduced protein and phosphorus diet on the progres-
sion of renal disease. It included two studies related to nutrition and the
progression of renal disease:

* Study A assessed low protein diets (0.58 g/kg body weight per
day) combined with low phosphorus intakes (5 to 10 mg/kg body weight
per day) in comparison to usual protein diets (1.3 g/kg body weight per
day) combined with low phosphorus intakes (16 to 20 mg/kg body weight
per day).

¢ Study B assessed very low protein diets (0.28 g/kg body weight
per day) combined with a low phosphorus intake (4 to 9 mg/kg body
weight per day) in comparison to low protein diets (0.58 g/kg body
weight per day) alone. The very low protein diet was supplemented with
ketoacids, raising the total equivalent protein intake to 0.58 g/kg body
weight per day.

In Study A, 585 patients with moderate renal disease, defined as a
baseline GFR ranging from 25 to 55 mL/min per 1.73 m? were randomly
allocated to a low protein diet or a usual protein diet. Study B included
255 patients with advanced renal disease and a GFR of 13 to 24 ml/min
per 1.73 m? randomly assigned to a low protein diet or a very low protein
diet. The primary outcome measure was the rate of change in GFR (Klahr
et al., 1994).

This trial allowed careful monitoring of dietary potassium, sodium,
and calcium intakes as well as corresponding biological indicators. For
maximum patient adherence, participants were asked to record protein
intake alone (MDRD Study Group, 1994). If phosphorus intakes were
found by the dietitian to be out of range, he/she suggested changes in
types of foods to reduce elevated levels. When other nutrient levels re-
quired adjustment, the nutritionist used laboratory values and food record
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intakes to help patients change their types of foods in order to bring
nutrient values back to normal ranges (Milas et al., 1995).

Initial results of the study showed that low protein dietary interven-
tion was not conclusive in delaying the progression of renal disease (Klahr
et al., 1994). For patients in Study A, the rate of decline in GFR over 36
months was not significantly different between the diet groups. It is pro-
posed that this might be attributed to a nonlinear decline in GFR and a
follow-up period that ended too quickly for dietary effects to be observed.
For many patients, the MDRD diet was initially very difficult to follow.
Many patients needed several months to acclimate to major changes in
dietary habits. Data in Figure 7.1 show that patients in the low protein
group demonstrated a faster rate of GFR decline in the first 4 months than
those in the usual protein group. On the other hand, after 4 months the
mean decline in GFR was slower in the low protein group compared to
the usual protein group.

One of the limitations of the MDRD Study was the exclusion of sub-
jects with diabetes. Presently, 38 percent of all ESRD patients have diabe-
tes. A second limitation of the Study was its short duration, with an
average intervention time of only 2.2 years.

Many have interpreted the failure of the MDRD Study to demonstrate
a beneficial effect of protein restriction over a 2- to 3-year period as prov-
ing that low protein diets do not slow renal disease. Levey and coworkers
(1999) state that this is an incorrect view and a result of misinterpretation
of the inconclusive result as evidence in favor of the null hypothesis.
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FIGURE 7.1 Estimated mean (+SE) decline in the glomerular filtration rate from
base line (B) to selected follow-up time (F).
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Following the initial analysis of MDRD Study data, secondary analy-
ses have clarified the effect of protein restriction on the rate of decline in
renal function, urine protein excretion, and onset of ESRD (Levey et al.,
1999). Early analyses of patients in study B had showed a trend (p = 0.07)
toward a slower progression of renal disease in the very low protein diet
group versus the low protein group. Levey and colleagues (1996) con-
ducted a secondary analysis of those Study B patients with advanced
renal disease and demonstrated a correlation between achieving low pro-
tein intake and rate of decline in GFR. In this study, patients who com-
plied very well with the diet were compared to those who had lower
adherence. As described earlier, dietary intervention in MDRD included
individualized counseling using feedback from dietary self-monitoring
and laboratory data, modeling with low protein products, and dietitian
support (Gillis et al., 1995).

More recently, a meta-analysis of five studies (Pedrini et al., 1996),
which included the MDRD Study A, reported a beneficial effect of a low
protein diet on the incidence of renal failure or death (relative risk [RR] =
0.67, 95 percent confidence interval [CI] = 0.50-0.89, p < 0.01). All studies
had a follow-up of more than 1 year, and information about the number
of patients who died or developed renal failure was available. The pre-
scribed protein intake in the low protein diet arms of these studies ranged
from 0.4 to 0.6 g/kg per day. These results are consistent with those from
an earlier meta-analysis (odds ratio [OR] = 0.54, 95 percent CI = 0.37-0.79,
p < 0.002) (Fouque et al., 1992).

In a third meta-analysis, Kasiske and colleagues (1998) focused spe-
cifically on the rate of decline in renal function. In results pooled from 13
randomized, controlled trials along with 11 other nonrandomized, con-
trolled trials, the effect of dietary protein restriction on rate of decline in
renal function (GFR decreases in treatment subjects minus decrease in
control subjects) was significantly less (p < 0.05) in randomized versus
nonrandomized trials (regression coefficient 5.2 mL/min per year, 95 per-
cent CI = -7.8 to —2.5 mL/min per year), relatively greater among patients
with diabetes than those without (5.4 mL/min per year; 95 percent CI =
0.3-10.5 mL/min per year, p < 0.05); and although not statistically signifi-
cant, demonstrated a trend toward greater effect with each additional
year of follow-up (2.1 mL/min per year, 95 percent CI = —0.05 to 4.2 mL/
min per year, p > 0.05) (Kasiske et al., 1998).

Meta-analysis of randomized trials of protein restriction has both ad-
vantages and disadvantages. One advantage is the larger number of pa-
tients compared to results from a single clinical trial. Use of outcome
measures such as ESRD or death can be used as a primary outcome mea-
sure, thus avoiding the problems of using surrogate outcomes based on
the rate of decline in measures of renal function (Levey et al., 1999). Lastly,

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/9741.html

alth in the Nation's Elderly: Evaluating Coverage of Nutrition Services for the Medi

138 NUTRITION AND HEALTH IN THE NATION’S ELDERLY

using a time-to-event analysis may have more statistical meaning than
comparisons of the rate of decline in renal function (Greene et al., 1995).

Potential disadvantages also exist in meta-analyses that use the onset
of ESRD or death as the primary outcome. The disadvantage is that the
analysis gives weight to patients with advanced renal disease or rapidly
declining renal function. This occurs because these patients will develop
ESRD more quickly during the relatively short follow-up times of these
studies. A second disadvantage is that patients who are randomized to
the low protein intervention group may be diagnosed with ESRD later
than persons assigned to the usual protein intervention group. This re-
sults because the low protein intervention masks the symptoms of uremia
or because of investigator bias in these unmasked studies. Finally, two
well-recognized disadvantages of meta-analysis result from the possibil-
ity of non-uniformity of studies and publication bias (Levey et al., 1999).

Based on secondary analyses of the MDRD study results in conjunc-
tion with data from other randomized trials, it has been recommended
that a protein intake of 0.6 g/kg/day for patients with chronic renal dis-
ease should be recommended (Levey et al., 1999). Because older individu-
als make up a large fraction of those with renal insufficiency and because
there is motivation to follow this rather restricted diet because of the
negative quality of life associated with dialysis treatment, older adults
with renal insufficiency should be included in dietary treatment recom-
mendations.

Nutritional Management of Chronic Renal Insufficiency
Consensus Recommendations

In 1994, a conference in Bethesda, Maryland, supported by the Na-
tional Institutes of Health, was held for the purpose of developing man-
agement recommendations for chronic renal disease. Panels of nephrol-
ogy experts from around the world reviewed literature and developed
practical recommendations for the prevention of progression of various
stages of chronic renal disease. Recommendations for the nutritional man-
agement of CRI were as follows (Striker, 1995):

Nutritional Management, GFR 25-55 mL/min/1.73 m?

The evidence that the prescription of a low-protein diet slows the
progression of renal failure in this group of patients is still inconclusive.
Data from an additional year’s follow-up of the MDRD cohort shows
even stronger trends in the direction of the benefit of a low-protein in-
take. However, until definitive information is available from longer-term
studies, further group analysis of the MDRD or additional data from
other studies, a standard protein intake should be prescribed (>0.8 g/kg
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per day). If there is evidence of the progression of renal insufficiency or
the development of uremic symptoms, an intake of 0.8 g/kg per day is
appropriate.

Nutritional Management, GFR 13-25 ml/min/1.73 m?

Those who adhere to a diet containing 0.6 g/kg per day of protein
have a reduced rate of loss of renal function, and the time to reach ESRD
is prolonged. In addition, dietary protein restriction delays the onset of
the uremic syndrome.

Nutritional Status during Chronic Renal Insufficiency

As will be discussed later, protein-energy undernutrition is a well-
described important risk factor for morbidity and mortality in patients
maintained on dialysis. Many studies have demonstrated a high preva-
lence of protein—energy undernutrition in patients beginning dialysis,
suggesting that this disorder begins during the stage of CRI.

The causes of protein—energy undernutrition in patients with CRI are
similar to those in ESRD (reviewed later). Of particular importance is
decreased protein and energy intake. A recent cross-sectional analysis of
the large number of patients enrolled in the MDRD Study baseline cohort
clearly demonstrated reduced protein and energy intake in patients with
GFRs as high as 50 ml/min per 1.73 m?, which became progressively
impaired with further reduction in GFR (Kopple et al., in press). Progres-
sive reduction in parameters of nutritional status including body weight,
serum albumin and transferrin concentrations, skinfold thickness, arm
muscle area, and urinary creatinine excretion accompanied these changes.
These findings are particularly important because patients with type 1
diabetes and severe cardiovascular disease were excluded from this study.
Thus, decreased nutrient intake and nutritional status did not appear to
be the result of other coexisting conditions.

These data suggest that protein and energy intake, as well as nutri-
tional status, begin to decline early during the stage of CRI, and worsen
progressively as patients approach ESRD. It is reasonably hypothesized,
but not yet proven, that preventing the development of malnutrition dur-
ing this phase of CRI may reduce the consequences of malnutrition dur-
ing ESRD. Thus, attention to diet in CRI is essential, not only to slow the
progression of renal disease, but also to maintain nutritional status. Re-
striction of dietary protein, while maintaining adequate intakes of quality
protein and total energy requires appropriate dietary prescription, coun-
seling, and follow-up by a trained dietitian.
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Renal Insufficiency as a Risk Factor for Cardiovascular Disease

Cardiovascular disease is the leading cause of death in patients with
ESRD. In the general population, cardiovascular disease morbidity and
mortality have declined substantially over the past three decades through
risk-factor identification and reduction and more effective treatment of
coronary artery disease. In 1997, the National Kidney Foundation con-
vened a task force, consisting of experts in cardiovascular disease epide-
miology, clinical trials, clinical cardiology, and nephrology, to consider
whether strategies for the prevention and treatment of cardiovascular
disease in the general population were applicable to patients with chronic
renal disease. The task force considered four target populations of pa-
tients with chronic renal disease: patients with CRI, patients with ESRD
treated by hemodialysis, patients with ESRD treated by peritoneal dialy-
sis, and renal transplant recipients. Recommendations of the task force
(Levey et al., 1998) especially relevant to consideration of nutrition therapy
for Medicare beneficiaries with chronic renal disease follow:

Epidemiology of Cardiovascular Disease in Chronic Renal Disease

Patients with chronic renal disease should be considered in the high-
est risk group for subsequent cardiovascular disease events. They have a
high prevalence of coronary artery disease and left ventricular hypertro-
phy, which are precursors of cardiovascular disease mortality and mor-
bidity. They also have a high prevalence of congestive heart failure,
which is an independent predictor of death in chronic renal disease.
Treatment recommendations based on cardiovascular disease risk strat-
ification should consider the “highest risk status” of patients with chron-
ic renal disease.

Risk Factors

The excess risk for cardiovascular disease in chronic renal disease is
caused, in part, by a higher prevalence of conditions that are recognized
as risk factors for cardiovascular disease in the general population, such
as older age, hypertension, hyperlipidemia, diabetes, and physical inac-
tivity. The excess risk may also be caused, in part, by hemodynamic and
metabolic factors characteristic of chronic renal disease, including pro-
teinuria, increased extracellular fluid volume, electrolyte imbalance, ane-
mia, and higher levels of thrombogenic factors and homocysteine than
in the general population. Strategies for risk factor identification and
reduction should target both the traditional coronary risk factors and
specific factors related to chronic renal disease.

Recent studies have highlighted the excess risk of cardiovascular
disease in patients with CRI, as well as in ESRD. A prospective study of
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246 patients with CRI in France determined that the coronary artery
disease event rates were three times higher than in the general popula-
tion (Jungers et al., 1997). A cross-sectional study of 175 patients showed
that the prevalence of left ventricular hypertrophy was inversely corre-
lated with the level of renal function. The prevalence of left ventricular
hypertrophy was 27 percent, 31 percent, and 45 percent, respectively,
among patients with creatinine clearance of greater than 50, 25 to 50, and
less than 25 ml/min (Levin et al., 1996). These studies suggest that CRI
is a risk factor for both coronary artery disease and left ventricular
hypertrophy.

CRlI is also a risk factor for cardiovascular disease mortality. Second-
ary analysis of the Hypertension Detection and Follow-Up Program (a
randomized clinical trial of two levels of blood pressure control in essen-
tial hypertension) found that an elevated serum creatinine concentration
was an independent risk factor for total and cardiovascular disease mor-
tality (Shulman et al., 1989). In that study, cardiovascular mortality was
almost three times higher than mortality due to renal disease. Similar
findings were reported in secondary analyses of the Program on the Sur-
gical Control of the Hyperlipidemias (a randomized controlled trial of
partial ileal bypass surgery versus medical therapy for hypercholester-
olemic survivors of myocardial infarction) (Matts et al., 1993), and the
Cardiovascular Health Study (a community-based observational study of
factors associated with cardiovascular disease) (Fried et al., 1998). Pre-
liminary data from the Framingham Study (a community-based observa-
tional study of factors associated with cardiovascular disease) also docu-
ment an increased risk of fatal and nonfatal cardiovascular disease events
in participants with elevated serum creatinine concentration, although
the relationship was strongly related to age and coexisting cardiovascular
disease risk factors (Culleton et al., 1999). Interpretation of these second-
ary analyses is limited by the diverse study populations, and the possibil-
ity of unique effects of the underlying disease on serum creatinine con-
centrations. Nonetheless, there appears to be consensus that an elevated
serum creatinine concentration is a risk factor for cardiovascular disease.

Nutrition therapy is widely recommended as part of the medical regi-
men for the secondary prevention of cardiovascular disease in patients
with hypertension, hyperlipidemia, and diabetes. The above data provide
a strong basis for targeting patients with CRI for similar secondary pre-
ventive measures.

Chronic Renal Insufficiency:

Summary and Recommendations

Overall the findings from the above randomized, controlled clinical
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trial in adults suggest that there may be a beneficial effect over the long
term from nutrition therapy in delaying the progression of renal disease.
Two meta-analyses also support the benefits of nutrition therapy for these
patients. Dietary interventions for patients with moderate renal disease,
however, have not been widely adopted.

The committee recommends that dietary interventions be used in pa-
tients who are at risk for progression of renal failure in diabetic as well as
in non-diabetic renal disease. Trained renal nutrition specialists are
needed as part of the renal team and should be involved in the education
and the monitoring of nutritional status for these patients. In addition,
nutrition therapy is necessary to maintain adequate energy intake to pre-
vent the onset of malnutrition, which is a risk factor for death after the
onset of ESRD. Finally, nutrition therapy is necessary to address risk
factors for cardiovascular disease which are highly prevalent in patients
with CRI and ESRD.

Summary of Evidence—Nutrition Therapy for Chronic Renal
Insufficiency (Pre-End Stage Disease)

Consensus statements: =~ Recommended by 1994 consensus conference
(Striker, 1995)
Observational studies: Supportive evidence in animal studies (3 stud-

ies: Ibels et al., 1978; Kleinknecht et al., 1979;
Laouari et al., 1982)

Randomized trials: Supportive evidence (2 large studies: Klahr et
al. 1994; Zeller et al., 1991; and numerous small
studies)

Meta-analysis of trials: ~ Supportive evidence (3 studies: Fouque et al.,
1992; Kasiske et al., 1998; Pedrini et al., 1996)

Systematic reviews: Supportive recent evidence (Levey et al., 1999)

END-STAGE RENAL DISEASE

ESRD requires complex nutritional management, which may include
the modification of dietary intake of protein, sodium, potassium, phos-
phorus, magnesium, calcium, vitamin D, several other vitamins, trace
minerals, and fluid (Renal Dietitians Dietetic Practice Group of the Ameri-
can Dietetic Association, 1993). Because many ESRD patients have under-
lying diabetes, hypertension, or cardiovascular disease, modification of
calorie, carbohydrate, and fat intake is often required as well. Thus, the
dietary interventions for ESRD patients are complex and are challenging
for most to learn and follow. The consequences of dietary noncompliance
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include increased frequency and duration of dialysis, increased morbid-
ity, and possibly mortality.

The nutritional needs of patients may change as ESRD progresses and
thus modifications of the diet prescribed are frequently required. For
example, predialysis patients may need to restrict protein. On the other
hand, patients who are stable on dialysis will require almost twice the
amount of protein as predialysis patients. Depending on the adequacy of
dialysis, underlying medical conditions, and patient compliance issues,
protein intake may need to be adjusted periodically over the course of
dialysis. Adjustments may also be necessary for other nutrients (e.g., so-
dium and potassium). Because of the complexity of the diet, each change
in the dietary prescription requires reeducation of the patient and family.
Patients dependent on dialysis may also need adjustments in nutrition
therapy for other nutrition-related problems such as anemia, aluminum
toxicity, and interactions between nutrients and medications. A number
of complex interactions between medications and nutrients require close
monitoring of medication administration and nutrition therapy (Sanders
et al., 1994).

Undernutrition is common among patients with renal disease, espe-
cially those who are dependent on dialysis (Schoenfeld et al., 1983; Young
et al., 1991). Several possible etiologies of undernutrition in renal failure
have been explored, including the low protein diet restrictions (MDRD
Study Group, 1994), altered taste in uremia resulting in anorexia (Atkin-
Thor et al., 1978), and reduced energy intake (Monteon et al., 1986). The
elevated risk of undernutrition may be related to losses of protein (Ikizler
etal., 1994; Wolfson et al., 1982), carbohydrate (Gutierrez et al., 1994), and
vitamins (Wolfson, 1988) during the dialysis procedure.

It has been suggested that dialysis is itself a catabolic process contrib-
uting to undernutrition (Borah et al., 1978). This hypothesis is supported
by the work of Kopple and colleagues (1969, 1986) who found increased
protein and possibly energy needs in dialysis patients compared to the
normal population. Others have suggested that metabolic acidosis in re-
nal failure may be associated with protein catabolism and that correction
of the acidosis may reduce protein breakdown (Reaich et al., 1993).

Undernutrition has been identified as a predictor of mortality for
patients dependent on dialysis. The prevalence of undernutrition in ESRD
patients is appreciable. In a prospective study of 15,245 ESRD patients,
5,177 patients with a serum albumin concentration of less than 3.5 mg/dL
on initiation of dialysis died within 91 days. A death rate of 29 percent has
been reported for patients with a serum albumin concentration of less
than 3.0 mg/dL (Soucie and McClellan, 1996). Although this is the largest
study of this type, several smaller studies have reported similar findings
(Canada-USA Peritoneal Dialysis Study Group, 1996; Iseki et al., 1993).

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/9741.html

alth in the Nation's Elderly: Evaluating Coverage of Nutrition Services for the Medi

144 NUTRITION AND HEALTH IN THE NATION’S ELDERLY

(Chapter 4 documents the limited utility of albumin as a nutritional status
indicator. Since albumin is a strong proxy indicator of disease, inflamma-
tion, and injury, it is not surprising that dialysis patients with lower se-
rum albumin concentrations face greater mortality risk.)

Dietitians have played a role in the nutritional management of ESRD
patients since the inception of dialysis programs. As the knowledge re-
garding the effectiveness of nutrition intervention during dialysis has
evolved, nutrition therapy has become increasingly complex. The advent
of urea kinetic modeling has further contributed to the complexity of
nutritional assessment and monitoring. Dietitians have also taken on roles
as physician extenders in monitoring iron status, response to medication,
and dosing of calcium, trace element supplements, and erythropoietin.

The expanding role of the dietitian has not always been accompanied
by increased time to perform these tasks. A review of data submitted to
the Health Care Financing Administration (HCFA) showed a decline in
dietitian hours per renal patient from 0.315 to 0.245 (a decrease of 22
percent) from 1982 to 1987 (Held et al., 1990).

There are limited data concerning nutrition therapy providers for
ESRD patients. Since the need for the involvement of dietitians in the
provision of nutrition therapy to patients with ESRD was recognized be-
fore current reimbursement for services was implemented, there has been
little incentive to study the provision of nutrition therapy. In one uncon-
trolled report, however, patients seemed to respond positively to indi-
vidualized nutritional intervention by a dietitian (Hoover and Connelly,
1985). There are also small studies suggesting that counseling for appro-
priate protein intake may result in improved nutritional status (Borah et
al., 1978; Kopple, 1994). Further studies are needed to identify the most
appropriate diet for patients with ESRD, and to determine the frequency,
type, and duration of nutrition therapy. Until further data are available, it
is recommended that nutrition services be continued at their present level
and that surveillance efforts continue to ensure that there are adequate
numbers of trained renal nutrition specialists available to meet the needs
of ESRD patients.

Enteral! and Parenteral? Nutrition in Dialysis Patients

Supplemental essential amino acids are available for dialysis patients,
however limited data are available to support their use. One study found
improved plasma amino acid levels in a small series of patients who

IDelivery of nutrients through a feeding tube into the gastrointestinal tract.
2Delivery of nutrients intravenously rather than through the gastrointestinal tract.
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received essential amino acid supplementation, but the study did not
control for the protein intake of subjects (Phillips et al., 1978). A later
study found no advantage to supplementing a 1 g/kg protein diet with
essential amino acids (Hecking et al., 1978). More recently, liquid meal
replacement formulas with lowered electrolyte levels have been marketed.
Like essential amino acid supplements, these products are too expensive
for many ESRD patients to purchase. No randomized trials of their use in
augmenting the nutrition intake of undernourished patients with renal
disease were available to review. Such trials should be conducted before
use of these products is recommended.

Although undernourished ESRD patients should be candidates for
enteral nutrition, this therapeutic modality has largely been ignored. Since
no trials of enteral feeding in patients with ESRD were found, it is recom-
mended that randomized, controlled trials of this therapy be conducted.
The use of parenteral nutrition for acute renal failure patients in the acute
hospital setting is discussed in chapter 10.

Intradialytic parenteral nutrition (IDPN) has been subject to prelimi-
nary study for use with ESRD patients receiving hemodialysis. A concen-
trated solution containing modest amounts of amino acids, dextrose, fat,
electrolytes, vitamins, and minerals is typically administered several times
weekly by infusion during hemodialysis treatments. The rationale for its
development and use was to supplement the nutrient intake of patients at
risk of undernutrition due to inadequate nutrient intake. Prospective case
series suggest that there is opportunity for improved nutritional status in
patients receiving IDPN, but none of these series include more than 21
patients, none were adequately controlled, and all were of short duration.
One nonrandomized, retrospective review of 81 patients found improved
survival (RR = 1.34, p < 0.01) in 50 patients receiving IDPN (Capelli et al.,
1994). A large, retrospective analysis of 1,679 chronic hemodialysis pa-
tients (Chertow et al., 1994) found a decreased risk of death (OR for death
= 3.14 in the IDPN group versus 4.93 in the untreated group, p < 0.01) in
undernourished hemodialysis patients receiving IDPN. Prospective, ap-
propriately randomized trials of IDPN in carefully selected patients
should be conducted before Medicare reimbursement for IDPN is consid-
ered.

Economic and Regulatory Considerations

Presently, nutrition services for dialysis patients are provided by
qualified dietitians who are employed by, or in a contractual relationship
with, the ESRD facility. HCFA currently specifies that in consultation
with the attending physician, the dietitian is responsible for assessing the
nutritional needs of each ESRD patient, recommending therapeutic diets,

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/9741.html

alth in the Nation's Elderly: Evaluating Coverage of Nutrition Services for the Medi

146 NUTRITION AND HEALTH IN THE NATION’S ELDERLY

counseling patients and their families on prescribed diets, and monitor-
ing adherence and response to diets. Dietitians are not currently reim-
bursed for services; rather, they are included through the monthly capita-
tion payment. Medicare considers the provision of nutritional services to
ESRD patients a “minimal services requirement,” which is a condition for
coverage as part of comprehensive interdisciplinary care.

End-Stage Renal Disease:
Summary and Recommendations

It is recommended that nutrition therapy for dialysis patients be con-
tinued at the present level and that surveillance continue to document
that ESRD patients receive adequate nutrition therapy provided by a
trained renal nutrition specialist.

NUTRITION THERAPY AFTER TRANSPLANTATION

There are many situations following kidney transplantation in which
patients may benefit from nutrition therapy. The need for complex nutri-
ent modifications is not always ameliorated with renal transplantation.
Although individuals who have had a successful kidney transplant need
encouragement to eat a normal diet, recommendations for nutrient in-
take will vary according to the posttransplant duration. The acute
posttransplant phase lasts for 1 to 2 months. The chronic posttransplant
phase follows. No difference in nutritional management is described;
however, if graft failure occurs, further diet modifications are likely to be
needed. In addition, several nutrition-related complications may occur
in patients following transplant. These include obesity, hyperlipidemia,
hypertension, hyperkalemia, and steroid-induced diabetes mellitus as
well as bone disease and possibly hypervitaminosis (Rosenberg, 1986).
Protein requirements also may change with adjustments in steroid dos-
ing (Cogan et al., 1981; Seagraves et al., 1986). Corticosteroid medications
(usually prednisone) cause decreases in lean body mass (due to increased
gluconeogenesis) and increases in body fat deposition, glucose intoler-
ance, hyperlipidemia, osteoporosis, hyperphagia, and steroid-induced
diabetes.

Most posttransplant patients are at risk for excessive weight gain. In a
study of 263 patients following transplant, Merion and colleagues (1991)
found that each experienced weight gain. Results showed that in the 6 to
12 month period following transplant, the net 1-year weight gain was 14.2
+ 2.2 kg for obese patients (defined as > 120 percent of ideal body weight)
and 8.9 £ 0.6 kg for nonobese patients.

Hyperlipidemia following kidney transplantation has been described
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(Kritchevsky, 1987). In a survey of 500 patients treated with cyclosporine,
38 percent had hypercholesterolemia (> 250 mg/dL) and 15 percent had
hypertriglyceridemia (> 300 mg/dL) (Rosenberg, 1986). The hyperlipi-
demia is thought to be steroid induced, but the withdrawal of steroids
was not shown to change the total cholesterol-high-density lipoprotein
(HDL) cholesterol ratio in a 2-month study (Hricik et al., 1992). A small
trial by Shen and colleagues (1983) showed that diet modification may be
helpful in decreasing cholesterol and triglyceride levels. Total cholesterol,
but not HDL cholesterol or low-density lipoprotein cholesterol, was
changed in another small study. Clearly, larger studies are needed to
confirm the value of nutrition therapy, as are studies comparing dietary
management with drug therapy.

As many as 19 percent of 173 posttransplant patients developed dia-
betes (Boudreaux et al., 1987). This observation was confirmed by Sumrani
and colleagues (1991). It has been noted that the incidence of diabetes was
greater in obese patients (Holley et al., 1990).

In patients who have been on dialysis for a long period of time before
receiving a kidney transplant, dietary restrictions have become habitual
and patients must re-establish normal eating patterns during the post-
transplantation period. Given the short length of hospital stay following
kidney transplantation (3 days), it is generally not feasible to adequately
address nutrition counseling during the hospitalization. In addition, the
need for nutrition interventions following transplantation often necessi-
tates access to a nutrition professional for in-depth nutrition counseling.

Nutrition Therapy after Transplantation:
Summary and Recommendations

The potential for nutrition-related complications following renal
transplant, as well as the potential change in nutritional needs, makes this
patient population a candidate that would likely benefit from nutritional
therapy. Given the complexity of combined dietary modifications, nutri-
tion therapy should be provided by a trained renal nutrition specialist.
Insufficient data are available at this time to determine the appropriate
type and frequency of nutritional intervention to maximize the nutri-
tional status in these patients.

FUTURE AREAS OF RESEARCH

Randomized, controlled clinical trials designed to test interventions
to maintain optimal nutrition status in predialysis, dialysis, and posttrans-
plant patients are needed. Also necessary are prospective, randomized
trials of IDPN in carefully selected undernourished patients before cover-
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age for IDPN can be considered further. Specific research subjects to be
addressed include the following:

¢ although the calorie and protein needs of dialysis patients have
been studied, there are gaps in knowledge about the optimum amounts of
these and other nutrients in the diet of patients with renal disease;

¢ the development of undernutrition as ESRD progresses in patients
highlights the priority for further investigation of the underlying causes;
the optimum type and frequency of nutrition intervention for these pa-
tients should be investigated;

¢ the appropriate roles of oral nutritional supplements and enteral
nutrition have not been defined and should be the focus of well-con-
ceived clinical trials; and

* large-scale, randomized trials of parenteral nutrition as a compo-
nent of treatment for renal disease with clearly defined outcomes should
be conducted.
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