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Test Your Knowledge Questions
1. The two screening criteria that best predict the

Subjective Global Assessment Score in hospitalized
adult patients are:
A. Reduced appetite and swallowing difficulty
B. Metabolic stress and gastrointestinal symptoms
C. Weight loss and reduced appetite
D. Weight loss and bedridden status

2. Which of the following measurements is the most
reliable indicator of nutritional recovery?
A. Nutritional Risk Index
B. Nitrogen balance
C. Serum albumin
D. Anthropometrics

3. Which of the following techniques should be the
last one employed in a nutrition-focused physical
examination of the abdomen?
A. Inspection
B. Auscultation
C. Palpation
D. Percussion

Test Your Knowledge Answers
1. The correct answer is C . Unintended weight loss

and reduced appetite are the best criteria for pre-
dicting nutritional status using a Subjective Global
Assessment Score. Metabolic stress is somewhat
less predictive followed by bedridden status.

2. The correct answer is D. Anthropometric measure-
ments provide the best evidence of recovery from
uncomplicated malnutrition (as well as evidence
of recovery from illness), particularly serial meas-
urements. Serum albumin concentration refle c t s
i n flammatory metabolism and even in severe cases
of uncomplicated malnutrition such as with anor-
exia nervosa, serum concentration can be normal.
The Nutritional Risk Index is affected by infla m-
mation because it uses serum albumin as well as
body weight. Nitrogen balance requires precise
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Objectives
1. Differentiate between uncomplicated starvation

and disease related malnutrition.
2. Describe methods used to evaluate malnutrition

and the risk for developing malnutrition.
3. Distinguish the effect that disease, trauma, and un-

complicated malnutrition have on methods used
to evaluate malnutrition and the risk of developing
malnutrition.



quantification of exogenous nitrogen intake and
24-hour urine aliquots, making nitrogen balance
calculations diffic u l t .

3 . The correct answer is C . Palpation may disturb 
or distort bowel sounds and is performed last.
Although inspection is generally the first tool used
in a nutrition-focused physical examination, it is
employed throughout the examination, to observe
color, shape, texture, and size. Percussion, or tap-
ping to assess the “sounds” of the body, helps to
determine the borders, shape, and position of
organs. Auscultation, or listening with the ear
and/or a stethoscope, allows the examiner to hear
sounds in the abdomen and intestines.

Background

Nutrition assessment has been defined by the
American Society for Parenteral and Enteral
Nutrition (A.S.P.E.N.) as a comprehensive

approach to defining nutritional status that uses med-
ical, nutrition, and medication histories; physical exam-
ination; anthropometric measurements; and laboratory
data. In addition, A.S.P.E.N. defines any disorder of
nutrition status including those resulting from defi-
ciency of nutrient intake, impaired nutrient metabo-
lism, or over nutrition as malnutrition.1 The distinction
between malnutrition caused by under nutrition (un-
complicated starvation) or over nutrition (obesity),
and malnutrition caused by disease and trauma is
vital to understand because successful treatment of
the latter includes nutritional, medical, and surgical
i n t e r v e ntions—nutritional interventions alone will not
s i g n i ficantly impact metabolic abnormalities associated
with disease and trauma.

This chapter reviews and describes a number of
nutrition assessment parameters that are affected by
refeeding (uncomplicated starvation) or controlling
intake (obesity). This chapter also discusses nutrition
assessment in the context of both uncomplicated mal-
nutrition and disease-related malnutrition because in-
flammatory mediators associated with disease and
trauma affect assessment parameters. Indeed, some
tools of nutrition assessment are principally prognos-
tic indicators, which readers may suppose disquali-
fies these tools as indicators of malnutrition. In fact,
there is an inextricable relationship between nutri-
tional status and severity of disease.1 Alterations in
metabolism and physiology caused by infla m m a t o r y
mediators associated with severe illness and trauma
accelerate loss of lean body mass, alter hepatic protein

metabolism, increase energy expenditure, cause fluid
compartment shifts, cause anorexia, and ultimately
organ dysfunction and failure (Chapters 23 and 24). All
of these alterations mandate consideration in the pro-
vision of nutrition support.

Table 9-1 compares the attributes associated with
uncomplicated malnutrition compared with those
seen in disease and trauma. In Western countries un-
complicated malnutrition exists primarily as a result of
dieting or eating disorders such as anorexia nervosa.
Obesity is the more common nutrition-related prob-
lem in the developed world particularly in the United
States and thus is more ubiquitous among acute care
adult patients (Chapter 35).

Nutrition assessment requires measurement of a
number of parameters and mastery by clinicians of a
number of skilled methods. The clinician should gather
as much historical and clinical data as efficiently possi-
ble for the practice setting. The setting and the skills of
the clinician doing the assessment will direct the spec i fic
methods used to gather this information. In most set-
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TABLE 9-1 Metabolic Responses Associated With Uncomplicated
Malnutrition and With Disease or Trauma

Uncomplicated 
Malnutrition 

Characteristic Finding (Marasmus) Disease or Trauma

Energy requirement Decreased Increased
Primary fuel (RQ) Lipid (0.75) Mixed (0.85)
Insulin production Decreased Increased (resistance)
Ketones Present Absent
Counterregulatory Baseline Increased

hormones
Total body water Decreased Increased
Proteolysis Decreased Accelerated
Glycogenolysis Increased Accelerated
Lipolysis Increased Increased
Body stores

Skeletal muscle Reduced Reduced
Fat Reduced Reduced
Visceral protein Preserved Increased liver/

immune
Refeeding response Net anabolism None (unless 

disease or
injury reversed)

Weight (lean tissue) Gradual Accelerated
loss

Common Anorexia Acutely or critically 
diagnoses nervosa ill, hospitalized

Note: RQ, respiratory quotient; ICU, intensive care unit.
Adapted from Daley BM, Bistrian BR. Nutritional assessment. 
In: Zaloga GP, ed. Nutrition in Critical Care. St. Louis, MO: Mosby; 1994:13,
with permission from Elsevier.



tings, nutrition assessment follows a process of screen-
ing for nutritional risk.

Nutrition Screening

The Joint Commission on Accreditation of Healthcare
Organizations (JCAHO) mandates that hospitals con-
duct nutrition screening within 24 hours of hospital
a d m i s s i o n .2 Nutrition screening is a process that eval-
uates whether a nutritional assessment is required to
determine if a patient is malnourished or at risk for
m a l n u t r i t i o n .2 The nutrition screen identifies risk fac-
tors that mark an individual to be at nutritional risk.3
An effective nutrition screen will improve the ability
to identify malnourished patients and thus begin
treatment earlier toward the goal of improved patient
o u t c o m e .4

Information collected from a nutrition screen varies
depending on the population and setting.3 N u t r i t i o n
screens may solicit a wide range of information includ-
ing height, recent weight history, nutritional interven-
tions, clinical and diagnostic information, medical
interventions, functional status, and psychological and
social status.5 Such information helps clinicians deter-
mine individuals’ nutritional status or the likelihood
that they will develop nutritional deficits during a
course of treatment or hospitalization. A number of nu-
trition screening tools have been described in the liter-
a t u r e .6 –1 3 These tools have a variety of limitations. In
most cases, their effectiveness as measured by sensi-
tivity, specificity, validity, reliability, and/or cost have
not been established. In fact, screening parameters often
utilize clinical judgment and are primarily subjective.1 4

Recently, guidelines for the standardization of research
design for the purpose of validating and testing the reli-
ability of nutrition screening (and assessment) instru-
ments have been published.1 5 , 1 6

Screening tools developed by Elmore et al1 1 a n d
Kovacevich et al1 2 have been validated but are relatively
complex and require a significant amount of time to
conduct. Kudsk et al1 3 argue that for elective surgery pa-
t ients, many of whom undergo procedures on the day
of admission, screening within 24 hours of admission
is too late. Screening in the outpatient setting is proba-
bly more effective for identifying patients for whom
preoperative nutrition support may be benefic i a l .

Ferguson et al1 4 concluded that magnitude of weight
loss and appetite best predicted Subjective Global
Assessment Score in adult patients. The study suggests
that these two simple parameters can effectively identify
patients at nutritional risk. Additional diagnostic infor-
mation associated with severity of illness may assist the

two parameters in identifying those who likely to de-
velop nutritional deficits. Figure 9-1 illustrates an adult
nutrition screening and assessment algorithm devel-
oped by A.S.P.E.N.

Nutrition Assessment

Nutrition assessment is a global assessment of both
nutritional status and the severity of illness because of
the fundamental relationship between the two.3 D i a g-
noses associated with severe morbidity, such as t r a u m a ,
sepsis, and cancer, significantly affect metabolism and
n utrient ingestion, as mentioned above. Therefore, a
nutrition assessment incorporates a comprehensive
evaluation of a patient1 7 encompassing dietary his-
tory, clinical status, and social history when possible.
C l i nical status encompasses medical history, current
d i a gnostics, and organ-system function. Social history
provides information about resources required to pro-
cure and prepare food as well cultural factors that m i g h t
affect nutritional status, including religious beliefs and
associated dietary practices and approaches to health
c a r e .5

The following sections discuss diet history, body
composition evaluation, and laboratory assays. The
later sections review methods and tools that facilitate
nutrition assessment, such as physical examination,
prognostic indices, muscle strength measurement, and
subject global assessment. These methods and instru-
ments are used in conjunction with accurate clinical
information to establish the nutritional status of an
i ndividual. From this information, appropriate nutri-
tional interventions are implemented, and realistic out-
comes for those interventions can be anticipated.

Diet History

A number of methods are available to clinicians to
assess the dietary status of individuals and populations.
In the clinical setting, patient interview is the principle
method for obtaining dietary information. Table 9-2
summarizes the components of a complete dietary his-
tory. Some of these components are not specific to but
rather related to diet. The clinician’s interviewing skill
and prior knowledge of patient history will guide the
emphasis of a dietary interview.

In some settings, clinicians have the time to use
methods such as the 24-hour recall or a food diary or
even a food frequency questionnaire, although in
most cases, these dietary assessment methods are m o r e
appropriate for research populations. The 24-hour
recall method involves a skilled interviewer asking a
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FIGURE 9-1Adult Screening and Assessment



respondent to recall food and drink intake during a
period of time in the recent past, either 24 hours or
perhaps a longer time period. Information collected
by the interviewer is recorded for subsequent analysis.
The method is relatively efficient, although it requires
good respondent memory. In the food diary method,
subjects record food diaries or records over a period of
1 to 7 days. Most food diaries attempt to capture por-
tion sizes either by estimation or use of scales. While
less dependent on memory, food diaries require time
as well as a literate and cooperative subject. Food
f r equency questionnaires (FFQs) assess energy and
nutrient intake by determining how frequently a sub-
ject consumes a specific or categorized food item over
a specified period of time. FFQs are the most time con-
suming and complicated of dietary assessment meth-
ods, and thus the least likely to be used in the clinical
setting. The FFQ is the principal tool for assessing
dietary intake in large epidemiological studies. A more
detailed discussion of these methods can be found
elsewhere.18

Anthropometric Measurement

Anthropometric measurements use physical mea-
surements to assess the body habitus of an individual
against a standard or use them to evaluate changes in
an individual from usual over a period of time, which

is the most useful way to assess changes in nutritional
status of an individual in the clinical setting. Anthro-
pometrics include measurement of height and weight
and composition of fat and lean body mass. Instru-
mentation includes scales and height measurement
devices, skin fold and arm circumference measurement
devices, bioelectric impedance analysis (BIA) devices,
and more sophisticated imaging technologies. These
latter methodologies are generally too expensive and
time consuming to be relevant in most clinical settings
and are principally used in research settings. Anthro-
pometric measurements will not necessarily differenti-
ate uncomplicated malnutrition body habitus change
from those changes caused by fluid shifts and lean body
mass catabolism that are hallmarks of infla m m a t o r y
metabolism. Indeed, anthropometric measurements
provide evidence of recovery from illness as much as
they do recovery from malnutrition.

Height and Weight

Height is often used to determine ideal or desirable
body weight and is a factor in determining energy
requirements. Actual measurement of height is impor-
tant; estimates are often inaccurate. If a direct meas-
urement of height is not possible, alternative methods
such as arm span, summation of body parts, or knee
height measurement may be used.19 To obtain an arm
span measurement, extend arms straight out to the
sides at a 90! angle from the body. The distance from
the longest fingertip of one hand to the longest fin-
gertip of the other hand is measured. This measure-
ment correlates with height at maturity. The s u m m a t i o n
of body parts involves measurement of the legs, heels,
pelvis, spine, and skull with a flexible tape. The total
of all measurements is an estimate of the individual’s
height. The knee height measurement is taken from
under the heel of the foot to the anterior surface of the
thigh, bent 90! . Height is calculated from the following
e q u a t i o n s1 8:

Weight is one of the best parameters for evaluating a
change in nutritional status when change from the usual
weight of an individual in quantifie d .1 9 , 2 0 The Hamwi
me t h o d2 1 calculates an ideal body weight (IBW) of an

Women: Height cm( ) = 84.88Ð 0.24 " age yr[ ]( )
+ 1.83" knee height cm[ ]( ) .

M en: Height cm( ) = 64.19 Ð 0.04 " age [y r]( )
+ 2.02 " knee height cm[ ]( )
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TABLE 9-2Components of a Dietary History

Weight change
Appetite
Satiety level
Taste changes/aversions
Nausea/vomiting
Bowel habits—diarrhea, constipation, steatorrhea
Alcohol or drug use
Chewing/swallowing ability
Pain when eating
Long-term disease(s) affecting use of nutrients
Surgical resection or disease of GI tract
Diet history—usual meal pattern
NPO
Dietary restrictions
Use of vitamin/mineral or other nutritional supplements
Food allergies/intolerances
Medications
Level of activity/exercise
Ability to secure and prepare food

GI, gastrointestinal; NPO, nil per os (nothing by mouth).
Adapted from Ireton-Jones CS, Hasse JM; Comprehensive nutritional 
assessment. The dietitians contribution to the team effort. Nutrition.
1992;8:75–81, with permission from Elsevier.



individual in the context of a normal population as
f o l l o w s :

For both equations, a range of ±10 lb (4.5 kg) for large
or small frame size is used for interpretation.

Comparison of a patient’s current weight to their
usual weight is generally more useful than comparing
current weight to an “ideal” or desirable weight. It is
also important to establish whether weight loss was
intentional, related to an eating disorder, or un-
i ntended. Guidelines from Table 9-3 may be used, in
conjunction with other parameters, to relate weight
loss or variation from normal body weight to degree of
m a l n u t r i t i o n .

Body weight is affected by fluid shift (intracellular
to extracellular and intravascular to extravascular) and
accumulation caused by inflammation. In addition,
resuscitation and diuretic therapy also conceal real
changes in body weight. Clinicians must consider all

Women: 100 lb 45 kg( )  for the fi rst 5 ft  and add 5 lb 2.3 kg( )  
for each inch 2.54  cm( ) over 5 ft. 

Men:  106 lb  48 kg( )  for the first  5 ft  152 cm( )  and add  6 lb 

2.7 kg( )  for each inch  2.54 cm( )  over  5  ft.

the factors that can affect weight among hospitalized
patients to interpret changes in weight accurately. If
amputation is present, IBW estimation is adjusted to
account for the missing body part(s) as follows2 2:

Refer to Figure 9-2 for percent of body weight con-
tributed by individual body parts.

Body Mass Index

Body mass index (BMI), a weight-stature index, is used
both as a measure of obesity and malnutrition.1 9 , 2 3

Interpretation:

18.5–25 Normal weight
25–29.9 Overweight
30–34.9 Obesity grade I
35–39.9 Obesity grade II
#40 Obesity grade III
17–18.4 Protein-energy malnutrition grade I
16–16.9 Protein-energy malnutrition grade II
<16 Protein-energy malnutrition grade III

The parameters above represent a classification sys-
tem. Although the correlation between BMI and t o t a l
body fat is relatively strong, individual variation is
large, and some patients can be misclassified as u n d e r-
nourished or obese using BMI alone. A comprehens i v e
approach to nutrition assessment minimizes misin-
terpretation based on comparing an individual to a
p o p u l a t i o n .2 4 , 2 5

Body Composition

Triceps skin fold measurement is used to estimate fat
mass. Midarm circumference and midarm muscle cir-
cumference measurements are used to estimate lean
body mass. Although performing these measures is
relatively simple, they have limitations in the clinical
s e tting because standards were developed from non-
hospitalized populations and, therefore, may correlate
poorly with measurements obtained from hospital-
ized patients. On the other hand, clinicians often fin d
following change from a baseline over time useful.
Additional disadvantages include difficulty in access-
ing the arm (particularly in the intensive care setting),
intraobserver error in techniques of measurement and

BMI =
Weight (kg)

 Height2 (m2)

Estimated ideal weight = 100$ percent of amputation( ) 100[ ]
" estimated IBW for original height. 

168 T H E A . S . P . E . N .  N U T R I T I O N S U P P O R T C O R E C U R R I C U L U M

© 2007 A.S.P.E.N. www.nutritioncare.org

TABLE 9-3Evaluation of Body Weight Data

80% to 90% = mild malnutrition
70% to 79% = moderate malnutrition
0% to 69% = severe malnutrition

85% to 95% = mild malnutrition
75% to 84% = moderate malnutrition
0% to 74% = severe malnutrition

SigniÞcant Weight Severe Weight Loss
Time Loss (%) (%)

1 week 1 to 2 >2
1 month 5 >5
3 months 7.5 >7.5
6 months 10 >10

Adapted from Blackburn GL, Bistrian BR. Nutritional and metabolic assess-
ment of the hospitalized patient. J Parenter Enteral Nutr. 1977;1(1):11–22.

% of recent weight =
usual weight – current weight

usual weight
" 100

% of UBW =
current weight
usual weight

" 100

% of IBW =
weight

IBW
" 100



changes in hydration status. Techniques and standards
for anthropometric measures are published in detail
e l s e w h e r e .2 4 , 2 6

There are a number of methods for estimating fat
mass and lean body mass that utilize both measure-
ment and predictive equations.2 5 The most clinically
feasible of these is BIA. BIA is based on the principle
that lean body tissue has a higher electrical conduc-
tivity and lower impedance relative to fat because of
its higher electrolyte content. Resistance and reactance
(to a weak electrical current) measurements are used
to estimate fat free mass and total body water.2 5 BIA is
noninvasive and relatively inexpensive. Reliability can
be affected by several factors including fever, electrolyte
imbalance, obesity, and edema. As with skin fold meas-
urements, change in measurements from baseline over
time can be clinically useful.

Whole body density using underwater weighing is
based on the concept that the volume of an object sub-
merged in water equals the volume of water the object
displaces. From this information, the density of the

o bject can be calculated from an equation assuming
that lean body mass is denser than water, and fat mass
is less dense than water. The higher the density, the
greater the percentage lean body mass of the object.2 5

Isotope dilution techniques measure total body wa-
ter content which, in turn, predicts fat mass as a per-
centage of total body mass. In this method, total body
water is measured using a tracer (stable isotope). The
isotope is administered orally or parenterally and after
a period of equilibration body fluid samples are t a k e n
to measure the isotope concentration from which total
body water is determined. This information is then
used to calculate total body fat.25

Total body potassium is used as a measure of body
cell mass based on the concept that body cell mass has
a constant concentration of potassium and that a
small yet detectable portion of this potassium is in the
naturally occurring 40K (isotope). A gamma ray detec-
tor measures this isotope, which exists in a known
proportion of total body potassium. This enables a
calculation of lean body mass.25
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FIGURE 9-2Percent of Body Weight Contributed by Individual Body Parts



Neutron activation analysis measures lean body m a s s
and can also distinguish between intra- and extracellu-
lar body compartments by creating unstable isotopes of
calcium (4 9Ca), nitrogen (1 5N), and sodium (2 4Na) and
measuring gamma radiation from the same isotopes as
they revert back to their stable forms.2 5

Magnetic resonance imaging (MRI) and ultrasound
can be used to measure visceral organ and skeletal
weights.27 MRI and computed tomography (CT) can
be used to quantify total body and regional adipose tis-
sue and skeletal muscle.28 These techniques are typi-
cally used only in research settings to measure body
c o m p o s i t i o n .

Dual energy x-ray absorptiometry (DEXA) is a me-
thod in which photons of defined energy are directed at
the subject with a loss of energy occurring as photons
are absorbed. The amount of energy loss depends on the
nature of the tissue through which the photon beam
passes. The changes can be used to quantify the mineral,
fat, and lean tissue compartments of the body.2 9 , 3 0

Generally, these last six methods are not practical in
the clinical setting because they require time, complex
instrumentation, and are too expensive for routine
c l i nical nutritional screening and assessment. They are
more commonly used to measure body composition in
research settings. Refer to the cited general reference for
a more comprehensive discussion of these methods.2 5

Laboratory Assays

Nitrogen Balance

Nitrogen balance is used to evaluate the adequacy of
protein intake (Chapter 5). Nutrition support and phys-
ical therapy, when feasible, may reduce loss of muscle
mass in acutely ill hospitalized patients.3 1 Urea nitrogen
urine concentration increases dramatically in the sickest
of patients reflecting catabolism of protein associated
with systemic inflammation. By increasing exogenous
protein, in theory, loss of endogenous protein will di-
minish. However, nitrogen balance studies reflect the
balance between exogenous nitrogen intake and renal
removal of nitrogen-containing compounds. Nitrogen
balance studies are not protein turnover studies, which
require labeled (stable isotope) protein methods.32

Thus one cannot assume that moving nitrogen in a p o s-
itive direction always means that protein catabolism
has decreased, particularly in inflammatory (disease
and trauma) conditions.

Measurement of nitrogen balance is most accurate in
patients who receive a defined nutrient intake such as
is the case in those receiving enteral or parenteral nutri-
tion. The conversion factor commonly used for dietary

protein is 6.25 g of nitrogen per gram of protein. Spe-
c i fic conversion factors for enteral or parenteral prepa-
rations obtained from the product literature, should be
used when available.

Nitrogen balance studies are difficult to achieve be-
cause valid 24-hour urine collections are difficult to
obtain. In addition, alterations in renal function ( C h a p-
ter 30) frequently occur in patients with infla m m a t o r y
metabolism, making standard nitrogen balance calcu-
lations inaccurate. In these patients, urea kinetics pro-
vides a more accurate estimation of nitrogen balance.

Serum Proteins

The serum transport proteins—albumin, transferrin,
thyroxin-binding prealbumin (PA), and retinol-bind-
ing protein (RBP)—have been used to assess nutrit i o n a l
status, specifically protein nutriture. Despite consider-
able published information to the contrary, these pro-
teins have been assumed to reflect a reservoir of protein
in conditions of adequate nutrition and a deficit of pro-
tein in conditions of inadequate nutrition. However,
they are not directly linked to nutrition deprivation and
should not be relied on as indicators of nutritional
status or recovery.3 3 In fact, inflammatory metabolism
causes a 25% decrease in the synthesis of these four
proteins, which is why they have recently been referred
to as part of a group of similarly affected proteins ( fi-
bronectin and insulin-like growth factor) as negative
acute phase proteins.3 4 In addition to altering hepatic
synthesis, inflammation causes capillary leak (of serum
proteins) and with subsequent resuscitation intravas-
cular concentrations are reduced.

There is an important indirect relationship with
these proteins and nutritional status; they indicate
i n flammatory metabolism, which contributes to lean
body (muscle), and also causes anorexia.3 3 D e c r e a s e d
albumin levels correlate with poor clinical outcomes,

Nitrogen balance
in grams( ) =  

protein intake in grams( )
6.25 or appropriate conversion factor( )

Ð UUN excretion  in grams+3 Ð5g( )

Nitrogen losses= urinary urea ni trogen UUN( )  

+ nonurea urinary ni trogen 1Ð2 g( )+ fecal ni trogen 1Ð2 g( )  

+ miscellaneous losses from desquamation of skin, 

epi thelial surfaces, sweat, etc. ~1 g or 0.1Ð0.5 g/m2( )

Nitrogen intake = protein intake 6.25 
or appropriate conversion factor( ) 

Ni trogen balance = ni trogen intakeÐni trogen losses
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increased length of stay, increased risk for complica-
tions, and death.3 3 , 3 5 – 3 7 Patients with low levels of he-
patic transport proteins are likely to be the sickest and
clinically unstable and, therefore, the most in need of
nutrition intervention that requires careful monitoring
and adjustment. Unfortunately, many past clinical stud-
ies that have correlated serum levels of negative acute
phase proteins to malnutrition did not account for the
contribution of inflammation and erroneously assumed
that low serum protein levels are caused by malnutri-
tion and opposed to inflammatory mediators.3 3 , 3 7

A more recent study of the relationship between in-
flammation and malnutrition acknowledged and meas-
ured inflammation (serum C-reactive protein levels) in
an effort to identify an efficient screening tool to predict
malnutrition yet still fell into the trap of confusing
uncomplicated malnutrition and disease-related mal-
n u t r i t i o n .3 8 The investigators compared the serum pro-
teins albumin, PA, and RBP with an existing hospital
screening protocol. PA was a significant predictor of die-
titian determined nutritional status. In addition, 50% of
patients who were not at risk for malnutrition using the
hospital screening protocol were found to be malnour-
ished using PA criteria (PA < 20 mg/dL). The standard
used in the study to classify malnutrition (by dietitians)
were the guidelines set forth by the International Clas-
s i fication of Diseases (ICD) listed in Table 9-4.3 9 T h e
diagnostic codes are designed to promote internation-
ally comparable mortality and associated morbidity
data, and the ICD do not set forth criteria that defin e
diagnoses. Neither did the above study. As such, the
investigators did not distinguish uncomplicated mal-
nutrition from disease and injury-related infla m m a t o r y
conditions that can be associated with any of the ICD
codes in Table 9-4. Kwashiorkor symptoms classically
attributed to severe protein malnutrition may, in fact, be
a condition of low-grade inflammation from gastro-
intestinal pathology4 0 or afla t o x i n4 1 toxicity in a setting
of undernutrition common in Third World pediatric
populations where the condition is prevalent.4 2

Individuals with uncomplicated malnutrition, such
as those with anorexia nervosa, maintain normal serum

negative acute phase protein concentrations.4 3 – 4 5 O t h e r
studies using methods that mimic severe nutritional
d e ficits in the absence of disease or trauma have pro-
duced similar results.4 6 – 4 9 Thus the appropriate use of
serum hepatic protein concentrations in the nutrition
assessment process is as indicators of morbidity and
mortality, or severity of illness. In most settings, the
sickest patients are those who most likely to require
nutritional interventions and indeed nutrition sup-
p o r t .3 3 , 3 7 Diagnostic classifications of malnutrition need
to be revised to accommodate the interface between
uncomplicated malnutrition and that associated with
disease and trauma.

Immune Function

Malnutrition leads to a decline in immune function.
Delayed cutaneous hypersensitivity testing (DH) and
total lymphocyte count (TLC) are two clinical measures
of immune function that have been used as screening
or assessment parameters. DH measures cell-mediated
immunity. This involves intradermal injection of an
antigen to which the individual has probably been
exposed. A healthy person responds with induration
and erythema, indicating intact immunocompetence.
The inability to react to injected antigen is anergy.
Unfortunately, both DH and TLC measures are affected
by inflammatory metabolism and in some cases treat-
ments (eg, chemotherapy and steroids).5 0 , 5 1 Thus they
are useful only in cases of uncomplicated malnutrition
and are rarely used in assessing the nutritional status
of hospitalized patients. The relationship between
nutritional status and immunity in hospitalized pa-
tients remains to be elucidated, although there is s t r o n g
relationship between inadequate energy provision
and increased incidence of infections in critically ill
populations.52,53

Miscellaneous Serum Assays

Assays of serum glucose, electrolyte concentrations,
renal function, hepatic function, blood gases, and vi-
tamin and mineral status are particularly relevant to
nutrition support interventions and, therefore, also
to the nutritional assessment process. They will g u i d e
fluid, energy, protein, electrolyte, and trace element
prescription in nutrition support interventions. High
serum glucose concentration is associated with in-
creased morbidity as is low serum cholesterol co nc e n-
t r a t i o n .5 4 , 5 5 As such, their role as prognostic indicators
can be viewed similarly to that of hepatic proteins.
Hyperglycemia can be effectively treated independent
of its role as a prognostic indicator.5 6 , 5 7 Many of the
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TABLE 9-4ICD-9 CM (Codes)

260.0—Kwashiorkor
261.0—Marasmus
262.0—Other severe protein–calorie malnutrition: nutritional

edema without dyspigmentation of skin and hair
263.0—Malnutrition of moderate degree
263.1—Malnutrition of mild degree
263.8—Other protein–calorie malnutrition
263.9—Unspecified protein–calorie malnutrition



chapters in this text address interventions in condi t i o n s
where glycemic control, altered organ-system funct i o n ,
fluid and electrolyte status, acid/base abnormalities,
and specific nutrient concerns in disease and trauma
are primary problems. In these conditions, specific
serum assays are relevant to the nutrition assessment
process.

Physical Examination

A thorough physical examination, in combination w i t h
other components of the nutrition assessment, brings
a unique perspective to the evaluation of nutrition sta-
tus. The physical examination can provide evidence of
nutritional deficiencies or functional impairments t h a t
can affect nutritional status that may be missed by
interview and review of written records.5 8 – 6 0 P h y s i c a l
examinations proceed systematically through the b o d y
systems including eyes and ear, skin and nails, respi-
ratory tract, blood and lymph nodes, cardiovascular
system, gastrointestinal and hepatobiliary systems,
urinary tract, endocrine, nervous and musculoskeletal
systems. Ideally, a trained clinician will have available
and be able to use the following equipment during
an examination: thermometer, stethoscope, sphygm o-
manometer, penlight or flashlight, wooden tongue
depressor, tape measure, scale, skin calipers, reflex
hammer, and nasoscope. Techniques used for physical
examination include inspection, palpation, percussion,
and auscultation. They are performed in the o r d e r
listed except during the abdominal exam when aus-
cultation is performed before percussion or palpation
so bowel sounds are not disturbed or distorted. Palpa-
tion is performed last during the abdominal exam.4 8

Table 9-5 describes each of these techniques. A systems
approach is used to perform the physical examination,
proceeding from head to toe. Table 9-6 describes nutri-
tional problems associated with abnormal findings of
a physical assessment as well as associated physiologi-
cal and pathological problems.

Muscle Strength

Hand-grip dynamometry and forearm muscle dyna-
mometry measure muscle strength, an important com-
ponent of functional ability, which refers to the ability
of an individual to function in their environment. The
methods are simple to perform, inexpensive, and res ul t s
are readily available. Two studies have correlated hand-
grip and muscle dynamometry measurement with nu-
tritional status, although the contribution of disease
and injury to muscle strength was not measured in
either study.6 1 , 6 2

Prognostic Indices

Prognostic indices incorporating parameters b e l i e v e d
to be associated with nutritional status have been de-
veloped to predict morbidity and mortality.3 In the-
ory, improvement in these parameters brought about
by nutrition support would improve outcome. In f a c t ,
these parameters are more a function of inflamma-
tion than nutritional status. The Prognostic Nutrit i o n
Index (PNI) relates the risk of operative morbidity and
mortality to two hepatic transport proteins, delayed
(skin) hypersensitivity and triceps skin fold as follows:

A PNI > 40% indicates a significantly greater risk for
postoperative complications and mortality, with th e
incidence of complications and death increased with
increases in PNI.6 3 Hepatic protein concentrations are
affected more by inflammation than flu ctuation in nutri-
tional substrate and cutaneous hypersensitivity is absent
during systemic inflammation as well as conditions of

PNI %( ) = 158 Ð16.6 albumin g dL( )
Ð 0.78 triceps skin fold mm( )
Ð 0.20 transferrin mg 100 mL( )
Ð 5.8 delayed hypersensi tivi ty( )
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TABLE 9-5Physical Examination Techniques

Physical Assessment 
Technique Description

Inspection Uses eyes for critical observation; used 
throughout the exam to observe color, 
shape, texture, and size

Palpation Using touch to examine location, texture, 
size, temperature, tenderness, and 
mobility of the body. Learn to use your 
fingers and hands: the tips and pads of 
fingers are used to distinguish texture 
and shape; the fingerpads are used to 
assess tenderness,feel for cracking, and 
examining the abdomen. The back side 
(dorsal) of the hand can feel for 
temperature while the underside 
(ulnar) can feel for vibrations

Percussion Tapping to assess “sounds” of the body to 
determine the borders, shape, and 
position of organs

Auscultation “Listening” with ear or stethoscope to hear
sounds produced by the lungs, heart, 
vasculature, abdomen, and intestines

Reprinted from Hammond KA. The nutritional dimension of physical
assessment. Nutrition. 1999;15:411, with permission from Elsevier.
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TABLE 9-6A Sample Outline for the Nutrition-Focused Physical Examination

What Exam May Reveal in 
Regard to Nutritional/Metabolic Nonnutritional Examples of

System Exam Focus and Attribute Status Similar Findings

General

Vital signs

Skin

Endocrine disorders, osteogenic
disorders, menopausal
changes

Vital signs reflect major disease
or illness factors, and
nutrition actually assists in
preventing or decreasing
severity

Increases with hyperthyroidism,
increased temperature,
anxiety, pain, exercise,
medication decreases with
sleep/rest, organic heart
disease, hypothyroidism, and
medications

Blood loss, heart attack and
heart failure, irregular heart
rate and certain medications
lower blood pressure

Skin pigmentation disorders,
disease of the bone marrow,
hemorrhage, arsenic
ingestion, steroids, low
volume, low perfusion states

Hypersensitivity reactions,
connective tissue disease,
burns, Addison’s disease

Thermal, sun, or chemical
burns; Addison’s disease,
psoriasis

Hematologic disorder, trauma,
liver disease, anticoagulant
disorder, Cushing’s disease

Diabetes, use of steroids,
acquired immunodeficiency
syndrome (AIDS), malignancy

Heart failure, kidney disease,
liver disease

Using inspection:
Body weight for height,

alertness
Any general wasting of muscle or

fat stores, coordination,
speech, growth, body
movements

Temperature

Respirations

Pulse

Blood pressure

Inspect and palpate: Color

Lesions, pigmentation

Petechiae, ecchymosis

Wound-healing degree, pressure
ulcers

Moisture, turgor

Lack of calories and protein,
ability to independently feed
or degree of vitamin, mineral,
or trace element deficiency

Increased temperature—
increase in energy and fluid
requirements

Increase rate, labor intense—
influences calorie and protein
requirements along with
quantity of food eaten at one
time and type of foods 
(eg, calorically dense)

Heart rate increases with
anemia

Diet modification such as
calculated sodium used for
high blood pressure

Dehydration lowers blood
pressure

Pallor—iron, folate, or 
B12 deficiency

Dermatitis—essential fatty acid,
zinc, niacin, or riboflavin
deficiency

Pellagrous dermatitis—niacin,
tryptophan

Flaky paint dermatitis—
hyperpigmented areas on
thighs, buttocks—protein

Vitamin C deficiency, vitamin K
deficiency

Poor wound healing—zinc,
vitamin C, protein deficiency

Poor skin turgor—poor fluid
status

Sweat may influence
temperature and fluid status

Edema—generalized (anascara)
with accumulation of serum
in connective tissue

(continued)
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Nails

Scalp/Hair

Face (general)

Hypothyroidism, dermatitis,
hygiene, uremia, psoriasis,
environmental factors, aging

COPD, heart disease, aortic
stenosis

Infection, congenital systemic
lupus erythematosus

Hydrocephalus

Chemical effects,
hypothyroidism,
chemotherapy, psoriasis,
color treatment

Chemically processed or
bleached hair

See skin assessment

Usually affected by a
neuromotor dysfunction or
disease

Cranial nerves are not usually a
direct cause of nutrition
deficiency but once injured
affects nutritional status
indirectly

Neuromuscular disorder,
paralysis

Bell’s palsy, paralysis

Texture

Temperature

Inspect and palpate: shape,
color, angle contour, lesions

Inspect and palpate: shape and
symmetry of scalp, masses

Hair distribution, color, and
texture

Inspect and palpate: shape and
symmetry

Color, temperature, lesions,
texture

Cranial nerves (really part of the
neurological exam, but more
practical at this point)

CN V (trigeminal)—assess mus-
cles of mastication—test by
clenching teeth and feeling
masseter and temporal
muscles

CN VII (facial)—test by raising
eyebrows, frown, smile, show
upper and lower teeth

Scaly, dry—vitamin A deficiency
or essential fatty acid
deficiency

Little lumps (or nodules) on
elbows or eyelids present in
those with high cholesterol
levels

Warmth will influence
temperature status, and
hence fluid and energy

Cold will influence temperature
status and energy demands

Spoon-shape (koilonychia)—
iron deficiency

Lackluster, dull—protein
Mottled, pale, poor blanching—

vitamin A, C

Softening or craniotabes—
vitamin D deficiency. Open
anterior fontanel (usually
closes by %18 months of age)

Dull, lackluster, thin, sparse—
protein, iron, zinc, or
essential fatty acids deficiency

Easily pluckable—protein
deficiency

Alternating bands of light and
dark hair in young children
(Flag sign)—protein deficiency

May influence ability to eat if
masses are present.

Moon face—protein-calorie
deficiency

Bilateral temporal wasting—
protein-calorie deficiency

Review skin assessment pallor—
iron, folate, or B12 deficiency

Control main muscles of
chewing

Note asymmetry in jaw
movement or pain clenching
teeth

Weakness, asymmetry affects
chewing and holding food

TABLE 9-6A Sample Outline for the Nutrition-Focused Physical Examination (continued)

What Exam May Reveal in 
Regard to Nutritional/Metabolic Nonnutritional Examples of

System Exam Focus and Attribute Status Similar Findings
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Eyes

Nose

CN IX (glossopharyngeal)— gag
reflex

CN X (vagus)—tickle back of
throat—gag reflex, phonates
“ahh” and watch movement
of soft palate and pharynx,
voice quality

CN XI (accessory)—test by shrug-
ging shoulders and moving
chin to left and right against
resistance

CN XII (hypoglossal)—test by
sticking tongue out and wiggle
side to side

Inspect and palpate: adjustment
to night any vision
impairments

Skin color and texture, cracks,
brows, lids

Sclerae

Conjunctiva

Cornea

Inspect and palpate external
and internal structures:

Supplies nerve stimulation to
muscle in throat, provides
intervention to parotid glands
that secrete saliva to assist
with digestion, and stimulates
the back 1/3 of tongue with
taste and touch

Provides impulses to throat to
allow movement and
swallowing, peristalsis motion
of the gut in digesting food;
note any dysphagia, fluids
regurgitating through nose
(important to note gag reflex
if placing tube because
postpyloric placement needed
if absent to prevent aspiration)

Moves trapezius and
sternomastoid muscle

Movement of tongue improper
alignment and movement may
influence the ability to chew
properly

Night blindness—vitamin A
deficiency

Affects ability to shop, 
cook, eat, etc

Cracked and reddened corners
of eyes (angular palpebritis)—
Riboflavin, niacin deficiency
dry, grayish, yellow or white
rings of whitish-yellow
cholesterol deposits around
edges of eye

Foamy spots on eyes (Bitot’s
spots)—vitamin A deficiency
dull, dry rough appearance—
Vitamin A deficiency pallor—
iron, folate, or B12 deficiency

Dull, dry rough appearance to
inner lids (conjunctival
xerosis)—vitamin A deficiency

Dull, milky, or opaque (corneal
xerosis)—vitamin A deficiency

Softening (keratomalacia)—
vitamin A deficiency

Influences decision of nasal tube
placement if polyps,

Brain stem tumor, neck injury,
lesion on cranial nerve, vocal
cord weakness

Neck injury, torticollis

Lower motor neuron lesions
bilateral upper motor neuron
lesion

Tapetoretinal degeneration,
status post panretinal
photocoagulation, photic
exhaustion (all day in bright
sun; short-term effects),
advanced glaucoma

Infection, foreign objects,
allergic reaction, seborrheic
dermatitis

Pterygium, Gaucher’s disease

Chemical, environmental

Chemical, environmental

Rule out cataracts, or any other

TABLE 9-6A Sample Outline for the Nutrition-Focused Physical Examination (continued)

What Exam May Reveal in 
Regard to Nutritional/Metabolic Nonnutritional Examples of

System Exam Focus and Attribute Status Similar Findings

(continued)
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TABLE 9-6A Sample Outline for the Nutrition-Focused Physical Examination (continued)

What Exam May Reveal in 
Regard to Nutritional/Metabolic Nonnutritional Examples of

System Exam Focus and Attribute Status Similar Findings

Oral Cavity

Lips

Mucosa

Tongue

Teeth

Gums

shape, septum, nares,
mucosa, discharge

Skin

CN I (olfactory)

Inspect and palpate: color,
temperature, texture,
cracking, lesions, symmetry

Inspect and palpate: color,
texture, lesions, integrity,
moisture

Inspect and palpate: color

Texture, moisture, lesions,
symmetry

Distorted taste (dysgeusia),
diminished taste (hypogeusia)

Inspect and palpate: state of
repair, missing, dentures,
color

Inspect and palpate: lesions,
integrity

Moisture

obstruction, prior surgery
present. Redness of sinus tract
should also be noted. Size of
nare to use when inserting
tube (may choose larger one)

Scaly, greasy, with gray or
yellowish material around
nares (nasolabial seborrhea)—
riboflavin, niacin, pyridoxine
deficiency

Identify smell that influences
food eaten—favorable smells
assist with enhancing appetite

Bilateral cracks, redness of lips
(angular stomatitis)—
riboflavin, niacin, pyridoxine
deficiency

Vertical cracks of lips
(cheilosis)—riboflavin, niacin
deficiency

Pallor—iron, B12, or folate
deficiency

Dryness—hydration status
Cracking—vitamin C deficiency

General inflammation—B
complex, Fe, C deficiency

Magenta color—riboflavin
deficiency

Beefy red color and atrophied
taste—niacin, folate,
riboflavin, iron, B12 deficiency

Smooth, slick, loss of papillae—
folacin, niacin, iron,
riboflavin, B12 deficiency

Zinc deficiency

influence ability to chew and
texture of food able to handle
teeth vary in shades of white

Excess caries—excess sugar
White or brownish patches

(mottled)—fluoride excess
Spongy, bleeding receding—

vitamin C deficiency

Dry—fluid status

Poor fitting dentures, herpes,
syphilis

AIDS (Kaposi sarcoma),
environmental exposure

Side effects of medications

Infection, trauma, dryness with
aging, autoimmune disorders,
cancer therapy, irritants, drug
therapy

Crohn’s disease, infection white
overgrowth may be a sign of
fungal infection

Cancer therapy, aging, dryness
of mouth, influenza, multiple
medications, diabetes
mellitus

Trauma, syphilis, aging, poor
dental hygiene, improper
fitting dentures, eating
disorders, xerostomia,
radiation, poor dental
hygiene

Enamel hypoplasia, erosion

Phenytoin and other
medication, poor hygiene,
lymphoma, polycythemia,
thrombocytopenia
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TABLE 9-6A Sample Outline for the Nutrition-Focused Physical Examination (continued)

What Exam May Reveal in 
Regard to Nutritional/Metabolic Nonnutritional Examples of

System Exam Focus and Attribute Status Similar Findings

Neck

Thorax and Lungs
Thorax (General)

Lungs

Cardiovascular

Color

Inspect and palpate: vasculature
appearance

Range of motion

Symmetry, midline structures
(trachea, thyroid)

Parotid gland

Inspect and palpate: muscle and
fat, accessory muscle usage
(use of abdominal muscles,
some of muscles between ribs,
and some neck muscles
besides the diaphragm)

While assessing this region also
note any vascular access
devices present

Inspect and palpate: rate and
depth of respiration

Percuss: chest wall
Auscultate: breath sounds

Inspect and palpate: neck vein
distention edema

Pale—iron deficiency

Distended neck veins—fluid
status (overload)

Influence ability to coordinate
mechanics of eating

Enlarged thyroid—iodine
deficiency

Located anterior to earlobe—
bilateral enlargement—
protein deficiency or bulimia

Prominent bony skeleton with
muscle and fat wasting—
calorie and protein depletion
respiratory muscle mass and
strength decrease with calorie
protein depletion

Assessment should be noted to
ensure that access device is
intact without redness or
drainage or swelling so that
nutrition therapy can be
continued without risk of
complications

Increased and labor intense uses
more energy

Fremitus (usually assessed by
having patient say “99” and
can feel the vibration in your
hand is decreased when fluid
has filled the space between
lung and chest wall also
influences acid-base status

Assess fluid collections
Abnormal breath sounds such as

rales (crackles) present with
fluid overload

rhonchi also increases the work
of breathing and present
when fluid is in the airways

Neck vein distention, edema
influences fluid status:

Pitting edema—condition
resulting from accumulation
of interstitial fluid may occur
in protein malnutrition and is
thought to result from
decreased venous colloid
pressure exerted from low
serum albumin levels 
(<2.5 mg/dL)

Disease or illness processes

Cancer, allergy, cold, infection

Cysts, tumor,
hyperparathyroidism

Most causes are non-nutritional
but influence nutrition
therapy: by noting fluid status
may influence fluid
requirements and nutrition
regimen such parenteral
nutrition fluid volume

Edema can be systemic or local
in etiology:

Systemic causes include heart
failure, hypoalbuminemia,
salt and water retention; local
causes include venous stasis,
lymphatic stasis, or prolonged
dependency

(continued)



178 T H E A . S . P . E . N .  N U T R I T I O N S U P P O R T C O R E C U R R I C U L U M

© 2007 A.S.P.E.N. www.nutritioncare.org

TABLE 9-6A Sample Outline for the Nutrition-Focused Physical Examination (continued)

What Exam May Reveal in 
Regard to Nutritional/Metabolic Nonnutritional Examples of

System Exam Focus and Attribute Status Similar Findings

Abdomen

Irregular rhythm may be related
to potassium excess or
deficiency, calcium deficiency,
magnesium deficiency or
excess, phosphorus deficiency

Increased rate (tachycardia)—
thiamin, fluid (dehydration)

S3 presence (with edema,
dyspnea, loud crackles that do
not disappear with cough)—
fluid excess

scaphoid appearance—loss of
subcutaneous fat—caloric
deprivation

Rounded to protuberant—gas
distention, obesity

Rounded with tight, glistening
skin, fine veins able to be
seen, everted umbilicus
(ascites)—fluid, sodium
concerns

Poor muscle tone or wasting
muscle—poor activity or
nutritional depletion

See skin assessment
Poor wound healing—protein,

calorie inadequacy, vitamin C
or zinc depletion

Feeding devices and ostomies
should be assessed at this
time—intact without
drainage, erythema, swelling
and without odor

Surrounding skin should also be
pink without drainage,
redness, tenderness

No sounds/hypoactive—
influences the decision of
what route of feeding should
be used

Hyperactive—influences what
type of feeding route can be
used and even the enteral
substrate used if diarrhea is
present

Tympany should be present
because the air in the
intestines rises when supine

Check liver, which is solid organ
and sounds dull (combine

Rhythm/rate

Auscultate: rate, sounds

Inspect: color, contour

Muscle development

Texture
Wounds

Feeding devices, ostomies

Auscultate: bowel sounds

Percuss: for tympany

Percuss: for tympany, dullness,
density of abdominal
contents, and liver span (takes
practice to acquire this skill)

Heart failure, pregnancy,
immobilization, and varicose
veins

Cardiopulmonary conditions or
influences

Organic heart disease, severe
chronic lung disease,
respiratory insufficiency, drug
toxicity, excess alcohol
ingestion

Pregnancy

Postpartum, neuromuscular
decline, surgery

Bowel obstruction, post surgery,
trauma injury, or other
diseases of the bowel

Peritonitis, paralytic ileus

Gastroenteritis high pitched
tinkling—early obstruction

Neoplastic disease, cirrhosis,
infections, hematologic
disorders, AIDS, megaloblastic
anemia
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TABLE 9-6A Sample Outline for the Nutrition-Focused Physical Examination (continued)

What Exam May Reveal in 
Regard to Nutritional/Metabolic Nonnutritional Examples of

System Exam Focus and Attribute Status Similar Findings

Kidneys

Musculoskeletal

with palpation to check for
hepatomegaly)—protein
deficiency

Warm to touch as with rest of
body—temperature that
increases calorie and fluid
requirements

Dark concentrated urine—could
be a sign of dehydration

Light dilute urine—could be a
sign of overhydration

Craniotabes (<1 year of age),
softening of occipital, parietal
area—vitamin D deficiency

Frontal or parietal bossing
(infants), swelling or
thickening of front and sides
of head—vitamin D deficiency

Open anterior fontanelle
(persistent at >18 months of
age)—vitamin D deficiency
inability to flex, extend, and
rotate neck influences
nutrition by interfering with
ability to feed or make hand-
to-mouth contact

Fat and muscle wasting in
temporal regions, thorax,
deltoid muscle, fine muscles
of hand,

Decreased range of motion,
swelling, impaired joint
mobility, or other of upper
extremities—protein and
calorie deprivation

Swollen painful joints—vitamin
C deficiency 

Epiphyses at wrist—vitamin C or
D deficiency

Assess range of motion of upper
extremities to evaluate ability
to feed independently

Hand-to-mouth coordination
Assess finger manipulations for

assistive devices for feeding
Muscle wasting noted on

buttocks, gastrocnemius
muscle of legs, prominent
body skeleton—calorie

Palpate: texture, temperature,
specific organs such as liver

Inspect: color and clarity

Inspect: size, shape, symmetry,
deformity, involuntary
movements

Inspect and palpate: head and
neck movement, arms,
fingers, wrists, elbows, and
shoulders for strength, range
of motion, and fluid, swelling,
and pulses

Inspect and palpate: legs for hip
strength and edema, hair
distribution, pulses

Note: from a nutritional
standpoint, if the patient
complains of any discomfort
or pain then palpation or
percussion should be done
only by a physician or
physician-appointed attendee.

Infection, sepsis, hematuria

Diabetes insipidus

Muscular dystrophy, deep vein
thrombosis, arthritis,
malignancy, paralysis, renal
dysfunction, liver dysfunction,
trauma, osteomalacia,
hyperparathyroidism

Connective tissue disease

Trauma, deformity, or
congenital causes

Trauma, congenital deformity,
renal disease, deep vein
thrombosis, arthritis chronic
renal failure, pituitary tumor,

(continued)
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Neurological

protein deficiency; also may
be thiamine deficiency,
vitamin C deficiency,
phosphorus deficiency,
calcium deficiency rickets,
knock knees, bowleg—
vitamin D, calcium,
phosphorus epiphyseal
enlargement—vitamin D
(painless), vitamin C (painful)
swollen, painful joints—
vitamin C dwarfism—zinc

Cranial nerves (see face) motor
weakness (lower
extremities)—thiamin
deficiency

Mental confusion,
hyperirritability, apathy—
protein

Peripheral neuropathy,
thiamine, B12, B6 deficiency

Vibratory sense decrease, loss of
position sense, loss of ankle or
knee jerks bilaterally—
thiamin, B12

Hyperactive reflexes—
hypocalcemia

Hypoactive reflexes—
hypokalemia

Hypoactive Achilles, patellar
reflexes—thiamin, B12

Inspect: alertness, orientation,
gross and fine motor skills (in
conjunction with
musculoskeletal system),
paresthesias, tremors,
weakness, dementia,
coordination, reflexes

Tests: alertness: general
conversation and asking basic
questions such as time, date,
year, name, family

Muscle tone: feeling muscle’s
resistance to passive stretch
by, for example, taking
patient’s hand with yours and
while supporting elbow flex
and extend patient’s fingers,
wrist, and elbow, and putting
the shoulder through range of
motion. For legs support the
patient’s thigh with one hand,
grasp foot with other, and flex
and extend knees and ankles.

Muscle strength: have patient
place hands (right then left)
against yours and push as
hard as they can and for lower
extremities have them place
right and then left foot in
your hand and push against
your hand

Coordination: observe patient
touch finger to nose and
mouth and even raising eating
utensils to mouth

Reflexes: detect central nervous
system disturbances using a
reflex hammer with the
pointed end to strike small

idiopathic hypopituaritism,
growth hormone deficiency

Polyneuropathy of diabetes mel-
litus, weakness due to myo-
genic disorders

Lyme disease, polyneuropathy of
diabetes mellitus, collagen
vascular disease

Hypothyroidism, sarcoidosis,
amyloidosis, uremia,
malignancy

Tetanus, upper motor neuron
disease

Neurological disorders

Neurological disorders

TABLE 9-6A Sample Outline for the Nutrition-Focused Physical Examination (continued)

What Exam May Reveal in 
Regard to Nutritional/Metabolic Nonnutritional Examples of

System Exam Focus and Attribute Status Similar Findings
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TABLE 9-6A Sample Outline for the Nutrition-Focused Physical Examination (continued)

What Exam May Reveal in 
Regard to Nutritional/Metabolic Nonnutritional Examples of

System Exam Focus and Attribute Status Similar Findings

This table is not intended to be a complete list of nutritional or nonnutritional causes for presenting physical signs and symptoms. This table serves only as an
example and may need to be modified using clinical judgment.
Reprinted from Hammond K. The nutritional dimension of physical assessment. Nutrition. 1999;15:412–417, with permission from Elsevier.

Neurological disorders,
respiratory alkalosis

Deep vein thrombosis,
peripheral neuropathy of
other causes

Head trauma, cardiac arrest,
cerebral hemorrhage, brain
tumor, degenerative brain
diseases

Tetany—lips, tongue, fingers,
feet, generalized muscle
aching, spasm—calcium,
vitamin D, or magnesium
deficiency

Calf tenderness bilaterally—
thiamin deficiency

Dementia—niacin, B12

areas and the larger, flatter
end used in larger areas
(patellar or brachioradialis)

Reflexes usually tested—biceps,
triceps, brachioradialis,
abdominal, patellar, ankle,
and plantar (graded 0–4+)

morbidity and mortality using serum albumin and
the ratio of current weight to usual weight.65

NRI score of > 100 indicates no risk; 97.5 to 100,
mild risk; 83.5 to 97.5, moderate risk, < 83.5, severe risk.
A recent study of patients in Geneva and Berlin found
that higher NRI score was associated with increase
length of stay.6 6 The cause for increased length of stay
cannot be distinguished as a function of nutrition or of
i n fla m m a t i o n .

Subjective Global Assessment

Subjective global assessment (SGA) is a clinical tech-
nique or method to assess nutritional status that uses
elements of a patient’s history and physical examina-
tion to make the assessment. Table 9-7 displays the
SGA tool developed by Detsky et al.67 SGA diverges
from objective anthropometrics and laboratory data,
relying instead, as displayed in Table 9-5, on the four
elements of a patient’s history and the four elements
listed under physical examination. Measurement of
these elements is subjective or categorical rather than
objective continuous or ratio measurements such as
are obtained from laboratory assays, scales, or devices.
Patient nutritional status is rated globally based on
these historical and physical elements.6 7 , 6 8

NRI = 1.519" Alb g L( )[ ] +
41.7" present usual BW 
body weight, kg( )

&

'
(

)

*
+

uncomplicated malnutrition. Only skin fold m e a s u r e-
ments can be viewed as dependent upon nutritional
status. While PNI may predict mortality, the PNI score
may not be significantly affected by nutrition support
in malnutrition complicated by disease or trauma.

The Prognostic Inflammatory and Nutritional Index
(PINI) includes two positive acute phase proteins
(alpha-1-acid glycoprotein and C-reactive protein), and
two negative acute phase proteins (albumin and preal-
bumin) can be used to predict infectious complications
and death in patients.6 4

Higher PINI values are associated with morbidity and
higher mortality.3 5 , 6 5 The use of the word “nutritional”
is somewhat of a misnomer because positive acute
phase protein concentrations increase during inflam-
mation, and negative acute phase proteins decrease
during infla m m a t i o n .3 4 While prealbumin increases
moderately subsequent to nutritional interventions
post fasting, it does not increase at the magnitude
that the positive acute phase proteins increase during
inflammation.34,48

The Nutritional Risk Index (NRI), used in the Vet-
erans Administration Cooperative Group study of
p r eoperative parenteral nutrition, stratified operative

PINI =

Alpha-1-acid glycoprotein mg dL( )
" C-reactive protein mg dL( )

Albumin g L( )" Prealbumin mg L( )



Patient With Anorexia Nervosa

Clin ical presentation: A 19-year-old woman arrived at
the Emergency Department (ED) upon referral from
her family physician. She had a history of anorexia ner-
vosa and hyponatremia due to excessive water con-
sumption. She complained of lightheadedness but
denied chest pain, shortness of breath, or diaphoresis.
Examination in the ED revealed a very thin young
woman, with a temperature of 36.1! C, heart rate of 
42 beats per minute, and blood pressure of 97/40. Her
medical history was positive only for a 13.6-kg voli-
tional weight loss over the preceding 9 months, with 
9 kg of that lost in the last 4 months. She did not smoke
or use alcohol. She took sertraline HCl and a multivit-
amin. She walked and lifted weights three or four times
weekly. Physical examination revealed the following:
height, 5 ft 11 in. (181 cm); weight, 100 lb (45.7 kg);

skin—smooth, cool, without edema; oral—normal;
abdomen—scaphoid, with hyperactive bowel sounds.
The ED physician noted that she was “cachectic.”

Laboratory data were as follows:

Laboratory Value 
(Normal range) Admission Day 2 Day 5

Glucose (mg/dL) (70–140) 89 92 95
Albumin (g/dL) (3.9–5.0) 4.7 4.5 4.3
Hemoglobin (g/dL) (12–16) 10.2 10.5 10.3
Hematocrit (%) (0.36–0.5) 0.32 0.33 0.32
Blood urea nitrogen (mg/dL) 0.32 4 5

(7–21)
Creatinine (mg/dL) (0.7–1.4) 0.2 0.3 0.3
Phosphorus (mg/dL) (3.5–5.0) 3.0 3.7 4.0
Potassium (mg/dL) (3.8–5.0) 3.2 3.5 3.8
Sodium (mg/dL) (135–145) 121.00 127.00 131.00
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TABLE 9-7Features of Subjective Global Assessment

Select appropriate category with a checkmark, or enter numerical value where indicated by #.
A. History

1. Weight change
Overall loss in past 6 months: amount = # __________ kg; % loss = # __________
Change in past 2 weeks: __________ increase, _________ no change, __________ decrease.

2. Dietary intake change (relative to normal)
__________ No change __________ Change __________ duration = # __________ weeks. __________ Type: ________
suboptimal solid diet, ________ full liquid diet, _________ hypocaloric liquids, _______ starvation.

3. Gastrointestinal symptoms (that persisted for >2 weeks) ________ none, _______ nausea, ________ vomiting, _________ 
diarrhea, ________ anorexia.

4. Functional capacity _____________ No dysfunction (eg, full capacity),
_____________ Dysfunction ________ duration = # __________ weeks.
_____________ Type: ___________ working suboptimally,

___________ ambulatory,
___________ bedridden.

5. Disease and its relation to nutritional requirements 
Primary diagnosis (specify)______________________________________________ 
Metabolic demand (stress): ___________ no stress, ___________ low stress, 
moderate stress, ___________ high stress.

B. Physical (for each trait specify: 0 = normal, 1+ = mild, 2+ = moderate, 3+ = severe)
# __________ loss of subcutaneous fat (triceps, chest)
# __________ muscle wasting (quadriceps, deltoids)
# __________ ankle edema
# __________ sacral edema
# __________ ascites

C. SGA rating (select one)
__________ A = Well nourished
__________ B = Moderately (or suspected of being malnourished
__________ C = Severely malnourished

Reprinted from Detsky AJ, McLaughlin JR, Baker JP, et al. What is subjective global assessment of nutritional status? J Parenter Enteral Nutr. 1987;11:9.

Case Presentations and Discussion



The patient reported that, on orders from her fam-
ily physician, she had increased her intake of food and
salt and had reduced her water intake. She was to be
admitted to the general medicine unit with diagnoses
of bradycardia and hyponatremia.

Question: What is the patient’s nutritional status?

C o m m e n t : At 61% of “ideal” weight for height, she
has a BMI of 14 kg/m2, which is consistent with s e v e r e
malnutrition. (She is 77% of her usual weight for
height, at which her BMI was 18 kg/m2). Her malnu-
trition does not seem to be complicated by disease or
trauma because her albumin is within normal limits,
and she has no signs or symptoms of acute or c h r o n i c
illness. Cachexia is not appropriate terminology to
describe her nutritional status. Cachexia describes a
loss of cell mass with underlying inflammatory con-
ditions such as occur in cancer,6 9 chronic pulmonary
d i s e a s e s ,7 0 or cardiac failure.7 1 Hepatic transport pro-
tein concentrations are decreased, and body cell m a s s
loss occurs despite nutritional support. The patient’s
severe weight loss is due to undernutrition only.

Q u e s t i o n : What additional information would be
useful in establishing the nutrition diagnosis?

C o m m e n t : A nutrition history would provide informa-
tion about types and amounts of food recently con-
sumed. Physical examination may reveal a variety of
clues, including: scaly, dry skin; spoon-shaped nails;
thinning, lackluster hair on the head and increased hair
growth on the extremities; pale oral mucosa; scaphoid
abdomen; muscle wasting particularly in the buttocks
and gastrocnemius muscles of the legs consistent with
slow starvation.

Q u e s t i o n : Would a nutrition screening protocol iden-
tify this person as “at risk”?

Comment: Nutrition screening protocols vary widely.
A protocol that is based on positive responses to a trig-
ger of # 15-lb (6.8-kg) weight loss in 6 months would
identify this patient as one requiring follow-up for a
nutrition assessment. Screening protocols based pri-
marily upon admission diagnosis, laboratory gener-
ated list of serum albumin concentrations, or reduced
appetite would not.

Critically Ill Patient Posttrauma

Clin ical presentatio n: A 27-year-old man ran his
motorcycle off the track at a competitive event. He was
traveling 120 mph at the time of the crash, which
resulted in a traumatic amputation of his right arm. He
was brought to the ED by ambulance for evaluation of

reimplantation of the arm, and treatment of his injuries.
He was hypotensive (85/45) and in respiratory distress
and was intubated and ventilated after appropriate seda-
tion and chemical paralysis. Chest x-ray showed pneu-
mothorax; placement of a chest tube was followed
in a “gush of air” and 200 mL of dark blood. Hypo-
tension required treatment with 7 units of packed red
blood cells, 2 units of fresh frozen plasma, and several
ampuoles of calcium chloride. A plastic surgeon pro-
nounced the arm nonimplantable because of the extent
of the injury and recommended a guillotine amputa-
tion, which was later performed by an orthopedic sur-
geon. CT scans results were as follows: cervical spine:
negative, brain: diffuse parenchyma hematoma, diffuse
edema; chest: multiple rib fractures, clavicular fracture;
abdomen/pelvis: diffuse small bowel ischemia, no
spleen or liver laceration. Glasgow Coma Score was 15.

The patient’s wife reported that he had been working
very hard over the last 6 months to quit drinking beer
(three 6-packs during the week, at least one 12-pack
over a weekend), with excellent success. He lost about
25 lb during this time, which she attributed only to the
change in beverage choice. The patient ate three “good”
meals each day, with a preference for fried or grilled
meats and starchy vegetables and bread. He was not
fond of most fruits, although he drank orange juice,
and he did not eat desserts. He occasionally ate a salad,
collard greens with fatback, or field peas with bacon.
Once he stopped drinking beer, he drank lemonade,
regular cola, and coffee with cream.

He had no medical history and took no medications.
Diabetes and heart disease “run in the family.” His wife
reported that he is 5 ft 11 in. tall and currently weighs
187 lb. In the previous year, he weighed about 210 lb.

Physical examination in the ED revealed the fol-
lowing: skin—good turgor; heart—regular rate and
rhythm; abdomen—no masses or organomegaly; 
general appearance—well-developed, well-nourished
male in acute distress .

Laboratory data were as follows:

N U T R I T I O N S C R E E N I N G A N D A S S E S S M E N T 183

© 2007 A.S.P.E.N. www.nutritioncare.org

Laboratory Value 
(Normal range) Admission Day 3 Day 10

Glucose (mg/dL) (70–140) 200 140 165
Albumin (g/dL) (3.9–5.0) 2.3 1.7 2.0
Hemoglobin (g/dL) (13.7–17.3) 7.4 9.2 10.4
Hematocrit (%) (0.39–0.49) 0.22 0.28 0.30
Blood urea nitrogen (mg/dL) 11 9 12

(7–21)
Creatinine (mg/dL) (0.7–1.4) 1.2 0.7 0.8
Phosphorus (mg/dL) (2.3–4.3) 3.9 4.1 4.0
Potassium (mmol/L) (3.2–4.8) 3.4 3.7 3.9
Sodium (mmol/L) (135–145) 138 139 135



Q u e s t i o n : How would you describe the patient’s
nutritional status?

C o m m e n t : Before his weight loss, the patient’s BMI
was 30.5 kg/m2, which classified him as obese. If his
wife’s estimate of his weight is correct, BMI before the
crash was 25.9 kg/m2, or overweight. Serum albumin
at admission was low because of capillary leak (and
resuscitation) caused by inflammatory mediators a s s o-
ciated with severe trauma (Chapters 23 and 24). Furt h e r
decrease in albumin concentrations reflect continued
i n flammation and altered hepatic (acute phase) prot e i n
metabolism. Although he consumed adequate energy
he may have residual thiamin and B vitamins defi-
ciencies related to his previous beer intake. The sever-
ity of his trauma (fractures, amputation) as refle c t e d
low serum albumin concentration put him at risk for
a long admission and potentially poor outcome. Me-
chanical ventilation and severe trauma requiring a long
recovery period make him a candidate for nutrition
s u p p o r t .

Q u e s t i o n : What is the value of an admission body
weight to the nutrition assessment in a trauma patient?

Comment: The admission weight may not reflect real
weight because of capillary leak, edema, and anasarca.
A significant other may be able to provide a reason-
able approximation of actual weight before injury.
Alternatively, a driver’s license or other medical record
may provide information. Preinjury weight may often
remain unknown. In this case, the patient’s body
weight must be adjusted (Figure 9.2) for the absence
of his arm.

Trauma patients invariably receive a large volume
of resuscitative fluid in the immediate post trauma
stages as well as later in critical care settings. Therefore,
body weight is not valuable as an indicator of nutri-
tional status. During recovery from trauma (or critical
illness in general) fluid is remobilized and removed
assuming adequate renal function. Such mobilization
and diuresis of fluid is a sign of general recovery from
critical illness.

Question: How should laboratory data be used in re-
assessment of a trauma patient, assuming he is receiv-
ing nutritional support?

C o m m e n t : Maintain serum glucose concentration 
, 110 mg/dL to avoid exacerbating morbidity (Chap-
ter 34). Monitor electrolyte profile (potassium, magne-
sium, phosphorus) during recovery for possible need
for supplementation. Use serum electrolyte concen-
trations to help evaluate acid/base status along with

arterial blood gases, which will also help evaluate suc-
cess of weaning from mechanical ventilation (energy
and nonprotein substrate provision) (Chapters 7 and
26). Improvement in hepatic (negative acute phase)
protein levels indicate recovery, although not neces-
sarily nutritional recovery.
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