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Significance: Numerous studies have reported associations between declining
nutrition status and risk for pressure ulcers. Oral eating problems, weight
loss, low body weight, undernutrition, and malnutrition are associated with an
increased risk for pressure ulcers. Moreover, inadequate nutrient intake and
low body weight are associated with slow and nonhealing wounds. However,
the biologic significance of deterioration in nutrition status and consistent
methodologies to quantify malnutrition and diminished micronutrient stores
as predictors of skin breakdown remains controversial.
Recent Advances: The Academy of Nutrition and Dietetics (Academy) and the
American Society for Parenteral and Enteral Nutrition (ASPEN) Consensus
Statement: Characteristics Recommended for the Identification and Doc-
umentation of Adult Malnutrition provide a standardized and measureable set
of criterion for all health professionals to use to identify malnutrition. The
Agency for Healthcare Research and Quality identified malnutrition as one of
the common geriatric syndromes associated with increased risk for in-
stitutionalization and mortality that may be impacted by primary and sec-
ondary preventions.
Critical Issues: The purpose of this article is to examine the Academy/ASPEN
consensus statement on characteristics of adult malnutrition in the context of
the National Pressure Ulcer Advisory Panel (NPUAP)/European Pressure
Ulcer Advisory Panel (EPUAP) Guidelines on the Prevention and Treatment of
Pressure Ulcers.
Future Directions: Moreover, clinicians, and in particular, registered dietitians
have the opportunity to integrate the Characteristics of Malnutrition with the
NPUAP/EPUAP 2009 Prevention and Treatment Clinical Practice Guidelines,
into clinical assessment and documentation using the Nutrition Care Process.
Consensus guidelines will provide consistent research criteria yielding more
useful data than presently available.

SCOPE AND SIGNIFICANCE
Meeting macro- and micro-

nutrient requirements form the cor-
nerstone of good health. The point at
which diminished nutrient reserves
impacts skin integrity is undeter-
mined. The National Pressure Ulcer
Long Term Care Study1 reported
that oral eating problems and weight
loss were associated with a higher
risk of developing pressure ulcers.

Moreover, inadequate nutrient in-
take and low body weight are asso-
ciated with slow and nonhealing
wounds.2–8 Pre-existing malnutri-
tion and/or weight loss was a positive
predictive variable for all undesir-
able surgery-related hospital-
acquired conditions (i.e., Centers for
Medicare and Medicaid ‘‘never’’
events), including pressure ulcers.9

The prevalence of malnutrition in
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Abbreviations
and Acronyms

ADRM = acute disease-related
malnutrition

ASPEN = American Society for
Parenteral and Enteral Nutrition

BMI = body mass index

BUN = blood urea nitrogen

bw = body weight

CDRM = chronic disease-
related malnutrition

COPD = chronic obstructive
pulmonary disease

EPUAP = European Pressure
Ulcer Advisory Panel

Hgb A1C = hemoglobin A1C

LBM = lean body mass

NPUAP = National Pressure
Ulcer Advisory Panel

NS = nutrition supplement

NSSRM = nonsevere starva-
tion-related malnutrition

RD = Registered Dietitian

SSRM = severe starvation-
related malnutrition
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acute care settings internationally is estimated to
be 40%10 and up to 30% in nursing homes.11 In
these studies, the criterion for quantifying malnu-
trition was determined independently by the in-
vestigators since a standardized set of diagnostic
characteristics was not available in the literature.

Studies addressing the prevalence and incidence
of malnutrition have provided a mixture of incon-
clusive data because there has not been a consen-
sus on the criterion required to quantify a
diagnosis of malnutrition.12 Historically, the diag-
nosis of malnutrition has been loosely defined
using a range of criterion, including biochemical
test results, anthropometric benchmarks, and
physical assessment findings.10,11,13–25 Many
studies have not differentiated between undernu-
trition (nonsevere malnutrition) and severe mal-
nutrition. The Agency for Healthcare Research and
Quality identified malnutrition as one of the com-
mon syndromes of older adults associated with in-
creased risk for institutionalization and mortality
that may be impacted by primary and secondary
preventions.26 Utilizing the Academy/American
Society for Parenteral and Enteral Nutrition (AS-
PEN) Characteristics of Adult Malnutrition12 in the
context of the National Pressure Ulcer Advisory
Panel (NPUAP)/European Pressure Ulcer Advisory
Panel (EPUAP) Guidelines for the Prevention and
Treatment of Pressure Ulcers27 offers clinicians a
standardized approach to quantify changes in nu-
tritional status and risk for skin breakdown.

TRANSLATIONAL RELEVANCE

The consensus guidelines defining characteris-
tics of malnutrition are vital new tools for clinicians
to use in risk assessment for pressure ulcers and in
the systems approach to nutrition assessment. The
systematic approach to nutrition assessment in-
cludes collecting data from a variety of domains to
guide in the diagnosis of a malnutrition syndrome.
Important components of the assessment process
are indicators of malnutrition and inflammation,
including the medical/surgical history and clinical
diagnosis, clinical signs and physical examination,
anthropometric data, laboratory indicators, die-
tary assessment, and functional outcomes.28–30

CLINICAL RELEVANCE

Incorporation of the diagnostic characteristics of
malnutrition in adults provides a vital tool for cli-
nicians to identify patients at risk for pressure ul-
cers. A standardized approach to diagnose
malnutrition will facilitate an improved correla-

tion between best practice related to the prevention
and healing of pressure ulcers. The Academy and
ASPEN are developing a standardized data col-
lection format and protocol to validate additional
characteristics of malnutrition. Systems are nee-
ded to track comorbid conditions and diseases as-
sociated with malnutrition. The collection,
analyzing, and dissemination of evidence data
supporting malnutrition diagnosis will ensure re-
sources are used efficiently and that the health of
individuals is optimized.

DISCUSSION OF FINDINGS
AND RELEVANT LITERATURE
Nutrition-related evidence-based guidelines
for prevention and treatment of pressure ulcers

NPUAP and the EPUAP collaborated and pub-
lished the NPUAP/EPUAP 2009 Prevention and
Treatment Clinical Practice Guidelines.27 These
guidelines were developed following a systematic,
comprehensive review of peer-reviewed, published
research on pressure ulcers from 1998 to January
2008. The Sackett Level of Evidence Rating System
for Individual Studies was applied to each pub-
lished research evaluated and the strength of evi-
dence supporting each recommendation was
rated.31 Table 1 summarizes the nutrition guide-
lines for prevention and treatment of pressure ul-
cers.27 The revised guidelines, to be published in
2014, will be a combined effort of the NPUAP,
EPUAP, and the Pan Pacific Pressure Injury Ad-
visory Panel (PPPIAP), thus extending the inter-
national influence.

In 2010, the Academy appointed a wound care
expert work group to formulate research ques-
tions addressing the relationship of nutrition for
wound healing. The Wound Care Expert Work
group adapted the NPUAP/EPUAP evidence-
based nutrition guidelines since their methods
met both the Academy and Appraisal of Guide-
lines for Research and Evaluation criteria.32 The
Academy Wound Care Expert Workgroup formu-
lated practice questions that were not addressed
by the NPUAP/EPUAP Nutrition Guidelines for
Pressure Ulcers. Research questions included how
to calculate energy and fluid needs to promote
healing in obese/nonobese adults with acute sur-
gical wounds, the role of indispensable amino ac-
ids for adults with pressure ulcers and renal
disease plus questions on the association of in-
flammation and wound healing. Unfortunately,
there was insufficient scientific evidence to sup-
port any recommendations, but the demand for
research on these topics is significant.

MALNUTRITION AND PRESSURE ULCERS 55



Inflammation-malnutrition connection
Globally, the term malnutrition is associated

with famine secondary to natural disasters or po-
litical unrest. When malnutrition is related to very
low macronutrient intakes and inflammation is not
present, the depleted nutrient status can be trea-
ted successfully with nutrition supplementation.
Yet, in both the developing and developed world,
inflammation plays a role in disease progression
and concurrent deterioration of nutrition status.
Recent evidence suggests that there are varying
degrees of acute and chronic inflammation associ-
ated with injury, infection, and disease that lead to
declining nutrition status and well-being.24,25,28–30

Inflammation is characterized by an acute phase
response that triggers a cascade of reactions lead-
ing to elevated resting energy expenditure, im-
paired utilization of protein, and increased
nitrogen excretion. Moreover, the acute-phase in-
flammatory response is associated with increased
energy and protein requirements in individuals
coupled with anorexia and pathologically altered
utilization of nutrients. Yet, nutrition supplemen-
tation alone is not sufficient to reverse the mobili-
zation of nutrients and other cytokine-related
changes in an organ function. The point at which
the severity or persistence of inflammation leads to
a decrease in lean body reserves linked to impaired
functional status is defined by Jensen as disease-

related malnutrition.28,29 Numerous International
Classification of Diseases, Ninth Revision, Clinical
Modification codes are associated with malnutri-
tion, but there has been a lack of consensus on the
use of a standardized set of characteristics to dif-
ferentiate undernutrition versus malnutrition in
adults and the role of inflammation as a comorbid
condition.

Jensen et al. proposed that malnutrition is a
syndrome driven by different etiologies and varying
degrees of inflammation.28,29 If inflammation is
present, the clinician must determine the degree of
severity (mild, moderate, or severe) and whether it
is transient or sustained. Figure 1 illustrates the
concept of etiology-based malnutrition syndromes.12

For example, an acute illness, such as pneumonia,
may result in a moderate to severe malnutrition.
Adequate nutrients are required to support vital
organ system functions, while acute medical treat-
ment is provided. Resolution of the pneumonia ex-
tinguishes the acute inflammatory response and
normal utilization of nutrients is resumed to re-
plenish depleted reserves. The successful manage-
ment of the medical condition hinges on both the
degree and resolution of the inflammation and
meeting nutrient requirements. Acute illnesses
with cytokine-related anorexia, insulin resistance
and, prolonged bed rest create an ideal environment
for pressure-related skin issues to evolve.

Table 1. Nutrition guidelines for prevention and treatment of pressure ulcers

1. Screen and assess nutritional status for each individual with a pressure ulcer at admission and with each condition change—and/or when progress toward pressure ulcer
closure is not observed. (Strength of Evidence = C )
� Refer all individuals with a pressure ulcer to the dietitian for early assessment of and intervention for nutritional problems. (Strength of Evidence = C )
� Assess weight status for each individual to determine weight history and significant weight loss from usual body weight ( ‡ 5% change in 30 days or ‡ 10% in 180 days).

(Strength of Evidence = C )
� Assess the individual’s ability to eat independently. (Strength of Evidence = C )
� Assess the adequacy of total nutrient intake (food, fluid, oral supplements, enteral/parenteral feedings). (Strength of Evidence = C )

2. Provide sufficient calories. (Strength of Evidence = B )
� Provide 30–35 kcal/kg body weight for individuals under stress with a pressure ulcer. Adjust formula based on weight loss, weight gain, or level of obesity. Individuals

who are underweight or who have had significant unintentional weight loss may need additional kcal to cease weight loss and/or regain lost weight. (Strength
of Evidence = C )

� Revise and modify (liberalize) dietary restrictions when limitations result in decreased food and fluid intake. These adjustments are to be managed by a dietitian or
medical professional. (Strength of Evidence = C )

� Provide enhanced foods and/or oral supplements between meals if needed. (Strength of Evidence = B )
� Consider nutritional support (enteral or parenteral nutrition) when oral intake is inadequate. This must be consistent with the individual’s goals. (Strength of Evidence = C )

3. Provide adequate protein for positive nitrogen balance for an individual with a pressure ulcer. (Strength of Evidence = B )
� Offer 1.25–1.5 g protein/kg body weight daily for an individual with a pressure ulcer when compatible with goals of care, and reassess as condition changes. (Strength

of Evidence = C )
� Assess renal function to ensure that high levels of protein are appropriate for the individual. (Strength of Evidence = C )

4. Provide and encourage adequate daily fluid intake for hydration. (Strength of Evidence = C )
� Monitor individuals for signs and symptoms of dehydration: changes in weight, skin turgor, urine output, elevated serum sodium, or calculated serum osmolality. (Strength

of Evidence = C )
� Provide additional fluid for individuals with dehydration, elevated temperature, vomiting, profuse sweating, diarrhea, or heavily draining wounds. (Strength

of Evidence = C )
5. Provide adequate vitamins and minerals. (Strength of Evidence = B )
� Encourage consumption of a balanced diet that includes good sources of vitamins and minerals. (Strength of Evidence = B )
� Offer vitamin and mineral supplements when dietary intake is poor or deficiencies are confirmed or suspected. (Strength of Evidence = B )

From National Guideline Clearing House, used with permission.27
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Figures 2 and 3 illustrate the predicted loss of
lean body reserves and its relationship with in-
creased risk for skin breakdown29 in four hypo-
thetical patients. The illustrations assume that the
patients have no pre-existing loss of lean body
mass. In Fig. 2, Patient A has severe starvation-
related malnutrition (SSRM). The solid bold line
represents the linear progression of loss of lean
body mass without nutrition intervention for
SSRM. The dashed bold line represents the con-
tribution of nutrition support to counteract the
depletion of lean body reserves for SSRM with a
nutrition supplement (SSRM + NS). Also, in Fig. 2,
Patient B has nonsevere starvation-related mal-
nutrition (NSSRM) or undernutrition. The solid
thin line represents the linear progression of loss of
lean body mass without nutrition intervention for
NSSRM. The dotted line represents the contribu-
tion of nutrition support to counteract the deple-
tion of lean body reserves with NS (NSSRM + NS).

Figure 3 illustrates the predicted loss of lean
body reserves and its relationship with increased
risk for skin breakdown29 in two hypothetical pa-
tients with inflammation-related malnutrition.
The chart assumes that the patients have no pre-
existing loss of lean body mass and the inflamma-
tory condition is relatively constant with changes
in lean body reserves. Patient C has malnutrition

in the context of an acute disease (acute disease-
related malnutrition [ADRM]). For ADRM, the
solid bold line represents the linear progression of
loss of lean body mass without nutrition interven-
tion. For ADRM + NS, the dashed line represents
the contribution of nutrition support to counteract
the depletion of lean body reserves in the context of
acute illness. Patient D has malnutrition in the
context of a chronic disease (chronic disease-
related malnutrition [CDRM]). For CDRM, the
solid thin line represents the linear progression of
loss of lean body mass without nutrition interven-
tion. For CDRM + NS, the dotted line represents
the contribution of nutrition support to counteract
the depletion of lean body reserves in the context of
a chronic medical condition.

In both Figs. 2 and 3, the hypothetical patients
experience loss of lean body mass and increased
risk of pressure ulcers as the result of malnutrition.
Nutrition supplementation replenishes depleted
reserves in the patient with undernutrition (non-
severe starvation) and SSRM to baseline. Inter-
vention with NSs supports the nutrient needs of
the patient with inflammatory related malnutri-
tion by reducing the rate of lean mass depletion. It
is important to note that nutrition supplementa-
tion alone does not thwart the cytokine-driven
mobilization of lean mass.

Figure 1. Etiology-based malnutrition. Adapted with permission from White.12
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Etiology-based malnutrition
Using an etiology-based approach, the Interna-

tional Guideline Committee working with ASPEN
and the European Society for Parenteral and Ent-
eral Nutrition Congresses and the Malnutrition
Task Force from the Academy have published a
standardized set of diagnostic characteristics to be
used to identify and document adult malnutrition
in routine clinical practice.12 It uses an etiology-
based nomenclature that reflects the current
understanding of the role of the inflammatory re-
sponse on the incidence, progression, and resolu-
tion of adult malnutrition. Moreover, malnutrition
syndromes are defined by patient settings, includ-

ing acute illness or surgery, chronic disease, and
environmental or social circumstances. Additionally,
the presence and degree of inflammation further
differentiates the types of malnutrition as non-
severe and severe. Nonsevere does not mean not
urgent. It is mild to moderate malnutrition or
undernutrition.

There is no single parameter that defines mal-
nutrition. The Consensus Guidelines identify six
characteristics of malnutrition.12 From these, the
clinician must identify a minimum of two charac-
teristics that relate to the context of the concurrent
medical condition for a nutrition diagnosis of mal-
nutrition. The characteristics of nonsevere mal-

Figure 2. Hypothetical patient with starvation-related malnutrition. LBM, lean body mass; NS, nutrition supplement; NSSRM, nonsevere starvation-related
malnutrition (undernutrition); SSRM, severe starvation-related malnutrition. Adapted with permission from Jensen et al.29

Figure 3. Hypothetical patients with inflammation-related malnutrition. ADRM, acute disease-related malnutrition; CDRM, chronic disease-related malnu-
trition (undernutrition). Adapted with permission from Jensen et al.29

58 LITCHFORD ET AL.



nutrition are described in Table 2, while those of
severe malnutrition are listed in Table 3.12–14,33–39,41,44

Each of the characteristics has a defined criterion to
meet either nonsevere or severe malnutrition in the
context of acute illness, chronic disease, or environ-
mental circumstances. Characteristics specific to re-
duced energy intake and weight loss have both time
and percentage benchmarks to meet. Please refer to
Academy/ASPEN publications for specifics.12

It is important to note that laboratory test re-
sults for albumin and prealbumin, used for decades
as biomarkers of malnutrition, are not included as
characteristics of malnutrition due to lack of evi-
dence-based research. Albumin is a negative acute-
phase reactant with a long half-life. Cytokine
mediators, interleukin 1-beta, interleukin 6, and
tumor necrosis factor, redirect the liver to synthe-
size positive acute-phase reactants rather than
negative acute-phase reactants resulting in a lower
albumin synthesis. Since the concentration of al-
bumin is far greater in the extravascular com-
partment than in the plasma, albumin moves from
the extravascular compartment to the plasma via
osmosis. The literature is inconclusive on the rela-
tionship between the changes in albumin and pre-
albumin as predictors of changes in nutrition

status.12–14,25,34,35,45–48 For these reasons, labora-
tory test results for albumin, prealbumin, and other
serum proteins are not considered to be sensitive
measures of protein status and were not included as
characteristics of malnutrition. In addition, in-
flammatory biomarkers, C-reactive protein and
other positive acute-phase reactants, are excluded
because the literature is inconclusive on the rela-
tionship between the changes in these biomarkers
and changes in nutrition status.12,17–23,45–48

The Academy/ASPEN Characteristics of Mal-
nutrition serve as an evidence-based framework
for use in identifying individuals at nutritional risk
for pressure ulcers. Individuals with pressure
ulcers may also have malnutrition as defined by the
new Consensus Guidelines.12 Utilization of the
new evidence-based guidelines will help clarify
the role of nutrition supplementation in preventing
skin breakdown and in promoting healing.

Systems approach to nutrition assessment
The clinician primarily responsible for the nu-

trition assessment is the registered dietitian (RD)
who collects the data with the assistance of the
interprofessional team. For example, as the RD
gathers historical data and reviews the admission

Table 3. Characteristics of severe malnutrition

Characteristic Acute Illness/Injury Chronic Illness Social/Environmental

Insufficient energy intake33–35,40 £ 50% for > 5 days £ 75% for ‡ 1 month £ 50% for 1 month

Interpretation of weight loss13,14,36,37 > 1–2%/1 week > 5%/1 month > 5%/1 month
> 5%/1 month > 7.5%/3 months > 7.5%/3 months
> 7.5%/3 months > 10%/6 months > 10%/6 months

> 20%/1 year > 20%/1 year

Changes in body composition: loss of body fat13,38 Moderate depletion Severe depletion Severe depletion

Changes in body composition: loss of muscle mass13,38 Moderate depletion Severe depletion Severe depletion

Changes in body composition: accumulation of fluid13,38 Moderate to severe Severe Severe

Grip strength13,39,41,44 Markedly reduced Markedly reduced Markedly reduced

Adapted from White,12 used with permission.

Table 2. Characteristics of nonsevere malnutrition

Characteristic Acute Illness/Injury Chronic Illness Social/Environmental

Insufficient energy intake33–35 < 75% for > 7 days < 75% for ‡ 1 month < 75% for ‡ 3 months

Interpretation of weight loss13,14,36,37 1–2%/1 week 5%/1 month 5%/1 month

5%/1 month 7.5%/3 months 7.5%/3 months
7.5%/3 months 10%/6 months 10%/6 months

20%/1 year 20%/1 year

Changes in body composition: loss of body fat13,38 Mild depletion Mild depletion Mild depletion

Changes in body composition: loss of muscle mass13,38 Mild depletion Mild depletion Mild depletion

Changes in body composition: accumulation of fluid13,38 Mild Mild Mild

Grip strength13,39,41,44 Not applicable Not applicable Not applicable

Adapted from White,12 used with permission.
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diagnosis, the physician and pharmacist maybe
consulted and advised against prescribing medi-
cations that promote anorexia. A careful nutrition-
focused physical examination should include
determining the degree of body fat and muscle
mass loss and the evaluation of any fluid accumu-
lation. Weight loss is often masked by the presence
of edema. Accurate anthropometric measurements
and documentation are an important piece of the
assessment process. Since weight loss is the most
validated assessment parameter, the interprofes-
sional team should ascertain the individual’s his-
torical weights. As noted, laboratory data should be
interpreted with caution. The RD relies on the in-
terprofessional team to assist in the collection of
current food/fluid consumption. In addition to de-
termining muscle loss, a practical measure of the
functional outcome is hand-grip strength using a
hand-grip dynamometer. Research indicates that
decreased hand-grip strength is linked to prema-
ture mortality, declining nutrition status, and in-
creased disability.41–44 Timed gait speeds and chair
stands are additional methods of measuring func-
tional outcomes.49,50 Based on the data documented
on the nutrition assessment, the interprofessional
team and the individual/patient should collaborate
and formulate an action plan with the goal of pre-
venting or healing pressure ulcers.

CASE STUDIES
Pressure ulcer prevention

A 65-year-old woman is admitted to acute care
with a diagnosis of hip fracture, obesity, rheuma-
toid arthritis, and diabetes mellitus. She lives
alone and her neighbor found her on the floor 12 h
after she fell. The duration of time spent in one
position causes ischemia as a result of deformation
of the tissues leading to hypoxia thus increasing
the risk of pressure ulcer development. Her ad-
mission weight was 325 pounds (147.7 kg), height
60 inches (152.4 cm), and body mass index (BMI)
63.6 kg/m2. Medications included oral hypoglyce-
mic, diuretic, and non-steroid anti-inflammatory
drugs. Following surgery, her intake for the last 6
days was 50% of her estimated energy require-
ment. She stated that her usual diet was micro-
wave meals, chips, and snack food. She lost 7
pounds (2% unintended weight loss) in a week,
which was attributed to edema. Her biochemical
data included hemoglobin A1C (Hgb A1C), 9%
( < 6%); fasting glucose, 195 mg/dL (70–100 mg/dL);
serum albumin, 2.6 g/dL (3.5–5.0 g/dL); hemoglo-
bin, 10 g/dL (12–16 g/dL); hematocrit, 32% (37%–
42%); C-reactive protein, 18 mg/L ( < 1 mg/dL). Poor

hand-grip strength measurements were docu-
mented using the hand-grip dynamometer. She has
poor endurance and exhibits great difficulty ambu-
lating during her physical therapy sessions and
prefers to spend a major portion of the day in bed,
refusing to change positions or elevate her heels
because she is not able to see the television when she
is repositioned. Her prolonged time spent in one
position places her at risk for pressure ulcers.

Clinical malnutrition. Acute injury-associated
malnutrition (hip surgery) and chronic disease-
associated malnutrition:

� History and clinical diagnosis: Longstanding
obesity and chronic inflammation associated
with diabetes mellitus and arthritis plus
current compromise in food/fluid intake and
historical diet of poor quality per interview.
Hip surgery associated with acute inflamma-
tory response compounded by comorbidities.

� Anthropometric data: BMI consistent with
obesity.

� Laboratory data: Fasting glucose and Hgb
A1C consistent with diabetes mellitus and
poor control. The elevated C-reactive protein
characteristic of inflammation observed with
surgery. Low hemoglobin and hematocrit are
characteristics of blood loss from surgery,
however, may reflect a pre-existing nutri-
tional anemia. Historic data are unavailable.

� Dietary intake: Her current intake and his-
tory confirms the poor nutritional quality of
her diet. Nutrient analysis of her oral intake
suggests that her usual diet is low in high-
quality protein, vitamins A, C, B12, and D,
calcium, and iron. Intakes of fat, sodium, and
carbohydrate exceed recommended levels.

� Functional outcome: An interprofessional as-
sessment of her functional status indicates
poor endurance and physical performance
during therapy sessions. Grip strength is
significantly reduced for age and gender. The
loss of muscle mass is difficult to determine,
but Dual-energy X-ray Absorptiometry could
confirm sarcopenic obesity.

� Nutrition diagnosis: Severe malnutrition in
the context of acute injury as evidenced by
significantly reduced energy intake for more
than 5 days and reduced grip strength for age
and gender.

Nutrition intervention. Consultations with the
RD to determine a menu plan to achieve estimated
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energy needs and provide consistent carbohy-
drates at each meal to improve glucose control. A
daily multivitamin with minerals is recommended.
Since she is at risk for pressure ulcers, a mixed
(protein, carbohydrate, vitamin, and minerals)
oral nutritional supplement is recommended in
the evening to avoid any reduction in intake at
mealtime. Follow up laboratory tests are recom-
mended to assess for potential vitamin mineral
deficiencies.

Pressure ulcer treatment
A 75-year-old resident was admitted to a skilled

nursing facility 6 months ago following hospitali-
zation for a cerebrovascular accident. Additional
diagnoses included hypertension, chronic obstruc-
tive pulmonary disease (COPD), and pressure
ulcers. Current medications control his hyperten-
sion. He has a stage IV pressure ulcer on his coccyx
measuring 3.2 cm · 1.7 cm and a stage III on his
right hip measuring 2.5 cm · 3.0 cm. His admission
height was 67 inches (170.1 cm) and weight was
155 pounds (70.4 kg) with a BMI of 24.3 kg/m2. His
wife stated his appetite has declined in the last few
years. His weight 6 months ago, before the cere-
brovascular accident, was 176 pounds, BMI of 27.6.
This indicates a 12% unintended weight loss.
Currently, his intake is < 75% of his estimated
energy and protein requirements and he has diffi-
culty chewing. A physical examination revealed a
moderate loss of subcutaneous fat, a moderate loss
of muscle mass, and a generalized decline of
physical strength. He was unable to rise from a
sitting position without assistance and his hand-
grip strength was poor. Laboratory test results
include fasting glucose, 108 mg/dL (70–100 mg/dL);
blood urea nitrogen (BUN), 22 mg/dL (10–20 mg/
dL); serum albumin, 4.2 g/dL (3.5–5.0 g/dL); pre-
albumin, 15 mg/dL (15–36 mg/dL); creatinine,
1.0 mg/dL (0.6–1.2 mg/dL); sodium, 147 mEq/L
(136–145 mEq/L); potassium, 4.0 mEq/L (3.5–
5.3 mEq/L); C-reactive protein, 19 mg/L ( < 1 mg/
dL). He is on a mechanical soft diet with nectar
thick liquids. Water intake from foods and bever-
ages is estimated to be less than 1,000 mL/day.

Clinical malnutrition. Chronic disease-associated
malnutrition:

� History and clinical diagnosis: Declining nu-
trition status based on an intake of less than
75% of estimated energy and protein re-
quirement plus an unintended weight loss of
12% in 6 months. He also has COPD and
several pressure ulcers, which are conditions,
associated with a chronic inflammatory re-

sponse of mild to moderate degree. He devel-
oped a stage IV pressure ulcer on his coccyx
measuring 3.2 cm · 1.7 cm and a stage III on
his right hip measuring 2.5 cm · 3.0 cm since
admission.

� Clinical signs/physical examination: A nu-
trition-focused examination noted a moderate
loss of subcutaneous fat, a moderate loss of
muscle mass, and poor handgrip strength.

� Anthropometric data: Unintended weight loss
of more than 10% in 6 months in the absence
of edema.

� Laboratory values: Laboratory test results,
including elevated BUN, serum sodium, and
albumin, suggest suboptimal water intake.
The C-reactive protein level is consistent with
inflammation.

� Dietary intake: The suboptimal water intake
and diet is inadequate in energy and protein.

� Functional outcomes: Grip strength is signif-
icantly reduced for age and gender. Physical
performance consistent with functional im-
pairment.

� Nutrition diagnosis: Severe malnutrition in
the context of chronic illness as evidenced by
intake of < 75% of estimated energy and
protein requirement for more than 1 month,
unintended weight loss of more than 10% in 6
months, and significantly reduced grip
strength for age and gender.

Nutrition intervention. Physician orders consul-
tation with the speech language therapist to de-
termine the appropriate diet texture to improve
intake. Based on the NPUAP/EPUAP pressure
ulcer treatment guidelines,27 the RD assesses en-
ergy requirements to be between 2,113 and
2,465 kcal/day (30–35 kcal/kg body weight [bw])
and estimates protein requirements to be between
87.5 and 105 g/protein/day (1.25–1.5 g/kg bw). A
high-calorie/protein oral nutritional supplement is
recommended twice a day between meals. A mul-
tivitamin with minerals is recommended and fluids
are encouraged to achieve a goal of 2,000–2,200 mL
daily. The interprofessional team will initiate
weekly weights and monitor the daily intake to
ensure the individual is ingesting the desired cal-
ories to meet nutrient needs. The nutrition plan
will be reviewed weekly and adjusted to reflect
progress toward the outcome of improving nutri-
tional status and healing. Renal function will be
assessed to ensure that high levels of protein are
appropriate and tolerated.
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SUMMARY

The goal for implementation of clinical practice
guidelines in all health care settings is to improve
clinical outcomes. The NPUAP Clinical Practice
Guidelines include nutrition recommendations for
individuals at risk for pressure ulcers and with pre-
existing pressure ulcers. Recently published Con-
sensus Guidelines for Identification of Malnutrition
are a companion tool to assist clinicians in risk as-
sessment using evidence-based criterion.

Malnutrition is a major contributor to decreased
functionality, quality of life, and increased morbidity
and mortality. Depleted lean body mass is a predic-
tor of adverse events among the elderly and those at
risk for pressure ulcers. Clinicians should utilize the
standardized approach described to diagnose mal-
nutrition and select diagnostic descriptors to docu-
ment its presence in individuals. This approach will
facilitate better correlation between best practices
related to nutrient needs and the prevention and
treatment of pressure ulcers. Integrating the re-
commended diagnostic characteristics for malnu-
trition into practice centers care on the individual
and a nutrition intervention designed to promote
positive outcomes. Early nutrition intervention that
supports lean body reserves during a period of in-
flammatory stress can serve to prevent or delay
protein and energy deficits and their impact on
pressure ulcer risk and healing.
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