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10chemical Assessment of Nutritional Status

Use of Biochemical Measures

Biochemical tests available for assessing nutritional status can be grouped into two

general and somewhat arbitrary categories: static fests. and functional tests,

* These arc sometimes referred to as direct and indirect tests, respectively. Static tests are
also referred to as qualitative and quantitative biochemical indicators.,

* Functional tests are also referred to as biological, functional, and histologic indicators.

Static tests are based on measurement of a nutrient or its metabolite in the blood, urine, or

body tissue—for example, serum measurements of folate, retinol, vitamin B 12, vitamin
1

s These are among the most readily available tests, but they have certain limitations.
Although they may indicate nutrient levels in the particular tissue or fluid sampled, they
often fail to reflect the overall nutrient status of an individual or whether the body as a
whole is in a state of nutrient excess or depletion.

e For example, the amount of calcium in serum can be easily determined, but that single
static measurement is a poor indicator of the body’s overall calcium status or of bone
mineral content.

o Functional tests of nutritional status arc based on the ultimate outcome of a nutricnt
deficiency which is the failure of the physiologic processes that rely on that nutrient for
optimal performance.

o Included among these functional tests are measurement of dark adaptation (assesses
vitamin A status) and urinary excretion of xanthurenic acid in response to consumption of
tryptophan (assesses vitamin B 6 status).

o Although many functional tests remain in the experimental stage, thlS‘ is an area of active
research and one that is likely to be fruitful.

e One drawback of some functional tests, however, is a tendency to be nonspecific; they

may indicate general nutritional status but not allow identification of specific nutrient
deficiencies.

Creatinine Excretion and Creatinine-Height Index

o _ A biochemical test sometimes used for estimating body muscle mass is 24-hour urinary
creatinine excretion.

o Creatinine, a product of skeletal muscle, is excreted in a relatively constant proportion to
the mass of muscle in the body. It is readily measured by any clinical laboratory.

» Lean body mass can be estimated by comparing 24-hour urine creatinine excretion with a
standard based on stature or from reference values of 23 and 18 mg/kg of recommended
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body weight for males and females, respectively. Another approach is using the
creatinine- height index (CHI), a ratio of a patient’s measured 24-hour urinary creatinine
excretion and the expected excretion of a reference adult of the same sex and stature.

* The CHI is expressed by the following formula:
CHI 24-hr urine creatinine (mg) > 100
— Expected 24-hr urine creatinine (mg)

TABLE 9.1
Adult Males* Adult Females'
Height " Creatinine Height Creatinine
(cm) (mg} tem) {mg)
157.5 1288 147.3 830
160.0 1325 149.9 851
162.6 1359 152.4 875
165.1 1386 154.9 000
167.6 1426 157.5 025
170.2 1467 160.0 949
172.7 1513 162.6 977
1733 15355 165.1 1006
177.8 1596 167.6 1044
180.3 1642 170.2 1076
182.9 1691 1141 1109 '
185.4 1739 1753 1141
188.0 1785 177.8 1174
190.5 1831 180.3 1206
193.0 1801 182.9 1240
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Nitrogen Balunee

Nitrogen balance studies involve
nitrogen losses from the body. The following formula is used:

Yoalnees . PRO
N, Balance = 65

Nitrogen balance: PRO) « protein
“urine urea nitrogen (/24 h),

~ UUN -4

where N 2 Balance =
intake (/24 h); and UUN

TasLe 9.2

24-hour measurement of protein intake and an

Serum Proteins ch;l jn NmrimmulAmmcm ¢ i i

estimate of

o it P

Comments*

Serum Protein Hult-Life Functlon

Albuttin 18-20days  Maintains plasma
Normal: 15504, oncitic pressure;
MiId depletion 10344, ;:’r;i’: —
Moderate depletion 242940
Severe depletion: <24 gl

Transferrin K-Y days Hinds sams an plazsina
Normal: 200400 mp/dl, and transpons o
Mild depletion 150200 mg/dl. hone masrw
Munderate depleon; 100149 mp/dl.
Severe depletson: a 100 mg/dl.

Prealbumn (Transthyretin s 23 days Binds Ty and, 10
Normal: 1640 mg/dl, alesser extent. T,
Mild depletion: 10-15 mg/dl. carmcr for seismol-

banding protein
Moderate depletion: 5-9 merdl,
Severe deplevon: < 5 mg/dlL

Retinal-binding 12 hours Transports vitamun
protwin (RBP) 1 plasma; binds
Normal: 21-64 mg/dl. nmcovnl_erliy =

preaibumin

In addition 10 priacin stsus, other facton aifect serum
concentsalyns.

lron defisency wcreases bepats: synthesss a0d plaama
levels. increases duning pregnancy, duning estigpen
therapy. and i acine hepaitss, feducad in prodesndimin
cracropathy and nepnriputhy, cherax mfeciwns, urems

fien awamueed s

anud scute Cabedic siases;
by tistad sron-bindany capacity, Cqpuaions 13 b
predicton shushd be des choped bocalls
Level ssancreased 10 patients with chronre reaa! fasiure o
dualysis due o decreased renal catsbolinm. reduced 1o
acute catsbolic siates. after surpeny i b iypertyroedism,
10 prosein-losing coteropathy. 1ncromed i some cases of
nephrotic svadrome . serum Jevel determined by overall
eneryy balance as well 2s mtrogen balance.
It 1s catabolized in renal provsmal wbular cell. with renal
discase, RBP increases and half-life is proloaged: ko
1 vitamin A deficiency, acute catsbolic ttes, after

surgery. and mn by perthyrosdism,

i

Iron Status

same sex and age.

Anemia is a hemoglobin level below the normal reference ran

ge for individuals of the
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e Descriptive terms such as microcytic, macrocytic, and hypochronic are sometimes used
to describe anemias. Microcytic refers to abnormally small red blood cells d.eﬁgcd bz a
mean corpuscular volume (MCV) < 80 femtoliters (fL), whereas macrocytic describes

unusually large red blood cells defined as an MCV > 100 fL.

: in ¢ by a
* Hypochromic cells are those with abnormally low levels ?f' hcmoglo'bn?Las diﬁnzdmzun
mean corpuscular hemoglobin concentration < 320 g of hemoglobin/L. or by
corpuscular hemoglobin < 27 picograms (pg, 10 7~ grams).
TaBLE 9.3 |
‘ r‘ - lh
Stage of Iron Deficiency Indicator Diagnostic Range
1. Depleted stores Serum ferritin concentration <12 pg/l
Total ron binding capacity > 400 pp/dl.
; < 165
2 Eary functional iron deficiency (without anemia) Transferrin saturation < 16

Free erythrocyte protoporphynin
Serum transferna receplor
3. lron deficicacy ancmia Hemoglobin concentration

Mean corpuscular volume

> 70 peddl enthrocyte
> 85 mefl.
< 130 /L in males

< 120 ¢/L w females

<80 fL

Transferrin saturation is the ratio of serum iron to
TIBC and is calculated using the following formula:

_ Serum iron (p mol/L) |
Irs = TIBC (i mol/L) e

where TS = percent transferrin saturation and TIBC =
total iron-binding capacity.
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Hemoglobin

TasLE 9.4 | Normal Ranges for Hemoglobin

“and Hematocrit

Age Group Hemoglobin (g/dl) Hematocrit (%)
Newbom 14-24 44-64

28 weeks 12-20 39-59

2—6 mionths 10-17 35-50
6-12 months 9.5-14 29.43

1-6 yean 9.5-14 3040

6— 18 years i0-15.5 3244
Adult male 14-18 42-52
Adult female ; 12-16 3747
Pregnant female > 11 >33

TABLE 9.5

Males Females
Hemoglobin (g/dL of blood) 14-18 12-16
Hematocrit (%) 40-54 3747
Red cell count (X [0%/L blood) 47-6.1 4254
Mean corpuscular hemoglobin (pg) 27-33 27-33
Mean corpuscular hemoglobin 31-35 3135
concentration (2/dL of blood)
Mean corpuscular volume (f1) 82-98 82-98
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Assessing Iron Status

TABLE 9.6 | Models for Assessing Iron Status.

Model

Measurements Used
Body tron maogdel * Soluble ransfernn receptor (sTIR)
Serum fernun
Ferritin mode!’ Serum ferntin
Transferrin saturation
Erythrocyte protoparphyrin
Mean corpuscular volume MCV
(MCV) model Transferrin saturation

Erytirocyte protoporphynn

Calcium Status

TasLe 9.7 | Normal Values for Calcium

(inBody Fluids .
Normal
Mean Range
Plasma
Total caleum tmmol/L) 15 23-275
fontzed (mmol/l) 1.18 1.1-1.28
Complexed (mmol/1) 0.15-0.30
Proten-bound (mmaol/L.) 093108
Urine
24-hour calcium (mmol/L
Women 453 1.25-10
Men 612 1.25-125
Fasung calcium: creatinine ratio (motar)
Postmenopausal women 0.341 = (L183=
Men

0,169 = 00094

lodine Status
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TABLE 9.9 ’ﬁ rlii Health Organization
Cntc;.urxcs for Median Ul
 Concentrations for Assessing

- Todine Status in Pregnant and’
Lactating Women and Children
Less than 2 Years of Age

lf Median Urinary Catepory
Population Group lIodine (ng/mL.} of Todine Intake
Prcgq'nm Wonen < 150 Insufficient .
' 150-249 Adequite
250499 More than adequate
, 7= 500 Excessive
Lactating Women < 100 Insufficient
! = (0 Adequate
Chaldren < 100 Insufficient
= |00 Adequate

< 2 years of age

Plasma and Erythrocyte
Pyridoxal 5 —Phosphate(PLP)
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TasLE 9.10

Factors AI‘Iu.lllu.. l’l.muu l'l I"“

Cnnccnlmlwm
Fnctors EfMect
Inereased vitamn B, iniake Increases
lm‘r\‘ascd protein ntake Decreases

Increased glucose
Inereased plasma volume
Increased phvsical activiny

Deereased uptake mto nanhe patic tssues

Increased age

Decreases (a)!
Decreases
Increases tad
fncreases

[ecreases

’I‘Aim.r: 9.11

N —— -.:vol'!

Indu:cs for Ev nlunlmg Vitamin B‘

‘Status and Suggested Values for
Adequate Status in Adults

Indices

Suggested Values for

Adequate Status®

Direct
Blood
Plasma pyndoxal
§'.phosphate (PLP)
Plasma pyndoral
Masma total vitamun B,
f':!}!hﬂ VI PLP
L rine
L-pyndovic acid
Indirect
Unine |

3-p methionine load. cystathionine

Onxalate excretton
Diet Intake
Vitamun B, intake, weekly averuge
Vitamn Bg: protein ratio
Other
Electrocacephalogram pattern

> 30 nmol/L.
NV
> 40 nmal/l,

NV

> 3.0 pmol/day

< 350 pmol/day
NV

s 1215
>0.020

mg/day

NV
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STUDENT LEARNING OUTCOMES

*  After studying this chapter, the student will be able to:

1. Name the components of a patient’s medical history
that are relevant to nutritional assessment.

2. Explain the advantages and limitations of
Subjective Global Assessment.

3. Use Subjective Global Assessment to assess a
patient’s nutritional status.

. Differentiate between kwashiorkor and marasmus.

. Calculate and interpret percent weight for height.

. Calculate and interpret percent height for age.

. Describe the body composition changes that result
from lipodystrophy in HIV patients.

8. Discuss the American Psychiatric Association’s

diagnostic criteria for anorexia nérvosa-and bulimia.

- TN

INTRODUCTION

Clinical assessment of nutritional status involves a detailed

hxstory. a thorough physical examination, and thei interpre-

“tation of the signs a and symptoms associated with mal-

nutrition, Tt can be an efficient and effective way for an
experienced and astute clipician to evaluate a patient's

nutritional status without having to depend entirely_on.

laboratory and diagnostic tests that ‘may dctay initia-
tion of nutritional support and increase the time and cost
of hospntahzahon glgns are defined as observations,
made by a quahﬁut‘exammcr. of which the patient is

usually unaware. Symptoms are clinical manifestations -

reported by the patient. This chapter discusses clini-_

cal assessment of nutnuonal status and gives examples

“of chmcal indicators of lmpmred nutritional status. As'a

“dietitian or numnumst. you will likely see some of the
conditions discussed and illustrated in this chapter, For
example, protein-energy malnutrition and severe wast-
ing are common features of certain cancers, acquired
immunodeficiency syndrome (AIDS), and advanced dis-
case of the gastrointestinal tract. However, some of the
other conditions discussed in this chapter, such as clinical
signs of advanced nutrient deficiency, are not often seen

- in developed countries but occur more frequently in less

-353
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LY Nutritionsl Assessment

i jali tions. But given the global nature of the
Tgriszl::::fmﬂ;nm pmfcsssionals. understandinsl how to
evaluate advanced malnutrition and starvation will be of
interest to students and practitioners of nutrition. Because
many of the clinical findings are not specific for a par-
ticular nutrient deficiency, they often must be integrated
with anthropometric, biochemical, and dietary data
before ariving at a definitive diagnosis.

MEDICAL HISTORY

Obtaining a patient’s history is the first step in the clinical
“assessment of fiutritional status.' A good way to begin is
by reviewing the patient's medical record, giving careful
attention to the patient’s medical history.** Components
from the medical history to consider in nutritional assess-
ment are shown in Box 10.1. 7T
Essential components of a patient's history include
pertinent facts about past and current health and use of
‘medications, as well as personal and household informa-
tion."¥ A variety of diseases can affect nutritional status,
Among these are diabetes, kidney disease, various can-
cers, coronary heart disease, stroke, liver disease (e.g.,
hepatitis and cirrhosis), gallbladder disease, AIDS, ulcers,
and colitis, as well as recent or past surgical procedures.

&
@Bﬂ.\' 10.1

* Pastand cument didgnoses of nutritional consequenc
.+ Diagnostic procedures * - - . : .
o ‘Surgeres: - ;. UL
* Chemotherapy and radiation therapy - -
+ - History of nutrition-related problems . -

- Ex js_l_i;!gup'ut'rjenz.dcﬁcien

Other conditions affecting nutritional status also should be
explored: the ability to chew and swallow; appetite; and
the presence of vomiting, diarrthea, constipation, flatu-
lence, belching, or indigestion. An inquiry should be made

- about the patient’s usual weight and any recent changes

(gains or losses) in weight. A systematic approach to the
detection of deficlency syndromes based on findings from
the history is shown in Table 10,1, :
Information on the use of medications will provide
clues about the patient’s actual or perceived medical con-
dition. This will include prescription and over-the-counter
medications, vitamin and mineral supplements, and non-
traditional medications, such as herbal and folk remedies.
This information can also be helpful in identifying drug-

nutrient interactions potentially having an adverse effect

on the patient’s nutritional status.* .
Psychosocial factors include the patient’s age; occu-

- pation; educational level; marital status; income; living
_arrangements; number of dependents; use of alcohol,
“tobacco, and illicit drugs; degree of social and emotional
“support; and access to and ability to pay for health.care.

These factors are summarized in Box 10.2. ;
The necessary detail of the history will vary depending

" on circumstances and will be influenced by the patient’s
. ability to respond to questioning. In some instances, the

necessary information might need to be obtained from

Medications and their nutrient interactions
’sychosocial history—alcohol, smoking, finances,
ocial support . S

;i‘gns or symptoms suggestive of vitamin deficiency
igns or symptoms suggestive of mineral deficiency.

1

Adapted from Phinney SD. 1981. The assessment of protein nutrition in the hosp

Modern rutrition in health and disease, 8ih ed, Philadelphin: Lea & Febiger,

@Imr 102 5 ;

* Weight changes

* Usual meal pattern
* Appetite

* Satiety ¢ G
.+ Discomfort after eifing " -
iyt c_};mﬂyswmawing ability
ST o

Bowel habits—diarrhea, constipation, steatorrhea
Living conditions

‘Snack consumption

:Vitamin/mineral supplement use

lcohol/drug use ..~ -

italized patient, Clinics in Luboratory Medicine 1:767-714; McLaren DS. 1992. A colour

atlas and text of diet-related disorders, 2nd ed. London; Mosby Europe; JeeJeebhoy KN, 1994, Clinical and lunctional assessments. In Shils ME, Olson JA, Shike M (eds.),

~C

")

3

. ;-\.-ir'—-dlh—:‘w:--'!wv-un—,‘w..w-' i,
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CuapTER 10 Clinical Assessment of Nutritional Status 355

Mechanism of

Deficiency If History Of Suspect Deficiency OF
Inadequate Alcoholism Energy, protein, thiamin, niacin, folate, pyridoxine, riboflavin
Intake - Avoidance of frult, vegetables, grains Vitamin C, thiamin, niacin, folate
Avoldance of meat, dairy products, eggs Protein, vitamin B,y
Constipation, hemorrhoids, diverticulosis Dietary fiber
Isolation, poverty, dental disease, food idiosyncrasies Various nutrients
Weight loss Energy, other nutrients o )
Inadequate Drugs (especially antacids, anticonvulsants, cholestyramine, Various nutrients, depending on drug/nutrient interaction
absorption laxatives, neomycin, alcohol) .
Malabsorption (diarrhea, weight loss, steatorrhea) Vitamins A, D, K; energy; protein; ealcium; magnesium; zinc
Parusites Tron, vitamin By, (fish tapeworm)
Pernicious anemija Vitamin B3
Surgery
! Gastrectomny Vitamin By, iron :
; Small bowel resection Vitamin B,s, (if distal ileum), others as in malabsorption
Decreased Drugs (especially anticonvulsants, antimetabolites, Various nufrients, depending on drug/nutrient interaction
utilization oral contraceptives, isoniazid, alcohol)
P Inborn errors of metabolism (by family history) Various nutrients
Increcsed losses Alcohol abuse Magnesium, zinc
‘ Blood loss . Iron
Centesis (ascitic, pleural taps) Protein
P Diabetes, uncontrolled Energy
Diarthea Protein, zinc, electrolytes
' Draining abscesses, wounds Proteln, zinc
: Nephrotic syndrome Protein, zinc
: Peritoneal dialysis or hemodialysis Proieki. wilar BN e
Increased Fever Energy
requirements  Hyperthyroidism Energy

Physiologic demands (infancy, adolescence, pregnancy, lactation)

Surgery, trauma, burns, infection
Tissue hypoxia
Cigarette smoking

Various nutrients

Energy, protein, vitamin C, zinc
Energy (inefficient utilization)
Vitamin C, folic acid

a surrogate (a parent, a companion, a sibling, or another
person knowledgeable about the patient’s life habits).
Much of this information can be obtained from the his-
tory and physical examination performed by the admit-
ting physician, from the notes of nurses or social workers,
and from previous medical records, Remember that this
. and all information about the patient should be dealt with

in a confidential and strictly professional manner.

DIETARY HISTORY

Included with the dietary history is information about the
patient’s eating practices. This includes a wide range of
information about usual eating patterns (timing and loca-
tion of meals and snacks), food preferences and aversions,
intolerances and allergies, amount of money available for -
purchasing food, ability to obtain and prepare food, eligi-
bility for and access to food assistance programs, and use

of vitamin, mineral, and other supplements. These and
other factors are included in Box 10.2.

For example, when inquiring about appetite, sati-
ety, or discomfort, it is important to ask if the patient
has experienced any changes in desire for food, if he or
she experiences satiety earlier or later than usual, and if
there is any pain or discomfort associated with eating.
Questions about the ability to chew and swallow food are
important. Are there dental or oral problems making it
difficult to chew certain foods or to consume adequate
energy to support normal body weight? If the patient
wears dentures, are they well fitting? If swallowing is
painful or difficult, for what foods?

'Questioning the patient about bowel habits can often
provide information pertinent to the diagnosis of gas-
trointestinal disease. The patient should be asked about
changes in bowel habits, such as constipation, diar-
rhea, or unusual amounts of flatus (gas), and about stool

CHREFEIIN | B I
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as6 Nutritlonal Assessment

consistency and color. Obviously, the presence of bright
red blood in the stool is an important finding. Stools con-
taining digested blood (e.g., from a bleeding peptic ulcer)
may appear black or tarry. The finding of frothy, watery,
and foul-smelling stools suggests the possibility of fat
malabsorption. Table 10.2 gives a listing of clinical tind-
ings and links their presence with either an excess or a
deficiency of various nutrients.

SUBJECTIVE GLOBAL ASSESSMENT

Subjective Global Assessment (SGA) is a clinical tech-
nique for assessing the nutritional status of a patient based
on features of the patient’s history and physical exami-
nation. Unlike traditional methods that rely heavily on
objective anthropometric and biochemical data, SGA is
based on four elements of the patient’s history (recent
loss of body weight, changes in usual diet, presence of
significant gastrointestinal symptoms, and the patient’s

functional capacity) and three elements of the physical -

examination (loss of subcutaneous fat, muscle wasting,
and presence of edema or ascites).* Information obtained
from the history and physical éxamination can be entered
into a form, such as the one shown in Figure 10.1, to
arrive at an SGA rating of nutritional status. '

Elements of the History

The first of the four elements of the SGA history is the
percent and pattern of weight loss within 6 months prior to
examination. A weight loss < 5% is considered small. A 5%
to 10% weight loss is considered potentially significant. A
weight loss > 10% is considered definitely significant. The
patter of weight loss is also important. A patient who has
lost 12% of his or her weight in the past 6 months but has
recently gained 6% of it back is considered better nourished
than a patient who has lost 6% of his or her weight in the
past 6 months and continues to lose weight. Information
about the patient’s maximum weight and what it was 6
months ago can be compared with the patient’s current
weight, Questions about changes in the way clothing fits
may confirm reports of weight change. Information about
changes in body weight in the past 2 weeks (increase, no
change, decrease) should be elicited as well. These data can
be entered or noted in the approptiate, places in Figure 10.1.

Dietary intake, the second element of the history, is -

classified as either normal (i.e., what the patient usually eats)
or abnormal (i.c., a change from the patient’s usual die). If
intake is abnormal, the duration in weeks is entered, and the
appropriate box is checked to indicate the type of dietary
intake abnormality (i.e., increased intake, suboptimal solid,
full-liquid, IV or hypocaloric liquids, or starvation). The
- patient can be asked if the amount of food consumed has

changed and, if so, by how much and why. If the patient .

is eating less, it would be valuable to know what happens

when he or she tries to eat more. Ask for a description of a -

W

I’

typical breakfast, Junch, and dinner and how that compares
with what the patient typically ate 6 or 12 months ago.
Information about any gastrointestinal symptoms
persisting more than 2 weeks (the third history_ element)
should be elicited and noted on the form. Diarrhea or
occasional vomiting lasting only a few days is not con-
sidered significant. The presence of absence of any dys-

* function in the patient’s ability to attend to activities

of daily living (the last history element) shm-lld also.bc -
noted on the form. If a dysfunction is present, 1ts duration
and type should be noted.

‘Elements of the Physical Examination

‘The first of the three elements of the physical examina-
tion is loss of subcutaneous fat. The four anatomic areas
listed in Figure 10.1 (shoulders, triceps, chest, and hands)
should be checked for loss of fullness or loose-fitting _
skin, although the latter may appear in older persons
who are not malnourished. Tlustrations of subcutaneous

- fat loss in the arm, chest wall, and hands are shown in

Figure 10.2 and Figure 10.3. Loss of subcutaneous fat -
should be noted as normal (0), mild loss (1+), moderate
loss (2+), or severe loss (3+).

.According to Detsky, the presence of muscle wast-

-ing (the second element of the physical examination) is

best assessed by examining the deltoid muscles (located |
at the sides of the shoulders) and the quadriceps femoris
muscles (the muscles of the anterior thigh).* Loss of sub-
cutaneous fat in the shoulders and deltoid muscle wasting
gives the shoulders a squared-off appearance, similar to
that shown in Figure 10.4. These areas can be assessed as
being normal or mildly, moderately, or severely wasted.
The presence of edema at the ankle or sacrum can also
be assessed as absent, mild, moderate, or severe. The pres- -
ence of “pitting” edema can be checked by momentarily
pressing the area with a finger and then looking for a per-
sistent depression (more than 5 seconds) where the finger

_was. Ankle edema and ascites can be assessed as absent,

mild, moderate, or severe. When considerable edema or
ascites are present, weight loss is a less important variable.
The final step in SGA is arriving at a rating of
nutritional assessment. Instead of an explicit numerical
weighting scheme SGA depends on the clinician’s sub-
jectively combining the various elements to arrive at -
an overall, or global, assessment. Patients with weight
loss > 10% that is continuing, poor dietary intake, and
severe loss of subcutaneous fat and muscle wasting fall
within the severely malnourished category (class C rank).
Patients with at least a 5% weight loss, reduced dietary
intake, and mild to moderate loss of subcutaneous fat and

_muscle wasting fall within the moderately malnourished

category (class B rank). Patients are generally ranked as
well nourished when they have had a recent improve-
ment in appetite or the other historical features of SGA.
A class A rank would be given to patients having a recent

i
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TABLE 10,2’ ¥
Clinical Findings Consider Deficlency Of : Consider Excess Of Frequency
Hair, Nails
Flag sign (traverse depigmentation of hair) Protein S
Easily pluckable hair Protein Comman
Sparse hair Protein, biotin, zinc Vitamin A SR
Corkscrew hairs and unemerged coiled hairs Vitamin C Comrrtnn
Traverse ridging of nails Protein Occasional
Skin
_— Vitamin A, zinc, essential Vitamin A Ocvasionsl
fatty acids _
Cellophane appearance Protein Occasional
Cracking (flaky paint or crazy pavement dermatosis) Pmtei'n Rare .
Follicular hyperkeratosis Vitamins A, C . Oceasionst
Petechiac. (especially perifollicular) Vitamin C Occasional
Purpura Vitamins C, K Crmmmen
Pigmentation, desquamation of sun-exposed arcas Niacin wp e B . Rare
Yellow pigmentation-sparing sclerae (benign) h Carotené Common
Eyes
Papilledema Vitamin A Rare
Night blindness Vitamin A Rare
Perioral
Angular stomatitis ) Riboflavin, pyridoxine, niacin Occasional
Cheilosis (dry, crucking, ulcerated lips) Riboflavin, pyridoxine, niacin Rare
Oral 5 '
Atrophic lingual papillae (slick tongue) Riboflavin, niacin, folate, Common
vitamin B4, protein, iron »
Glossitis (scarlet, raw tongue) Riboflavin, niacin, pyridoxine, Occasional
folate, vitamin B,
Hypogeusesthesia, hyposmia Zinc Occasional
Swollen, retracted, bleeding gums (if teeth are Vitamin C Occasional
present) :
Bones, Joints
Beading of ribs, epiphyseal swelling, bowlegs Vitamin D Rare
Tenderness (subperiosteal hemorrhage In child) Vitamin C Rare
Neurologic
Headache Vitamin A Rare
Drowsiness, lethargy, vomiting . Vitumins A, D Rare
Dementia Niacin, vitamin B, Rare
Confabulation; disorientation Thiamin (Korsakoff's ‘ _ Occusional
) psychosis)
Ophthalmoplegia . Thiamin. phosphorus Occasional
Peripheral neuropathy (e.g., weakness; pmn‘hem: Thiamin, pyridoxine, vitamin B,, Pyridoxine Oceasional
ataxia: decreased 1endon reflexes; fine tactile sense,
vibrutory sense, and position sense)
Tetany Calcium, magnesium Baasil
Other
Parotid enlargernent Protein (also consider bulimia) Occasional
Hean failure Thiamin (wet beriberi), phos i
» phosphorus Occasional
Sudden heant fallure, desth Viamin C
P Proteln ' Vitamin A I;::
Edema Protein, thiamin c
wound healin ommon
Poor L. pressure ulcers Protein, vitamin C, zinc
J Common

o b
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e e et e LT,
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kL) Nutritional Assessment

HISTORY
{. Welght Change _ we months ago - current Wt 46
Maximum body weight VAT wi 6 mos ago
Waelght 6 months ago
Current welght e
Overall weight loss In past 8 months
Percent weight loss In past 6 months
Change In 2 past weeks: Increase no change decrease
2. Diletary Intake (relative to normal) '
g e : . No change ok L 3
Change Duration: Weeks
Type: Increased intake
Suboptimal solld diet -
Full tiquid diet
IV or hypocaloric liquids
Starvation
3. Gastrolntestinal Symptoms (lasting > 2 weaks)
—— None
Nausea _ ~——— Vomiting Diarrhea Anorexla - i
4. Functional Capacity
No dysfunction
Dysfunction Duration: weaks
Type: Works suboptimally :.
Ambulatory : Al
Bedridden .
PHYSICAL EXAMINATION

(For each trait specify: 0 = hormal; 1+= mild; 2+ = moderate; 3+ =severe)

Loss of subcutaneous fat (shoulders, triceps, chest, hands)
Muscle wasting (quadriceps, deltoids)

Ankle edema’

Agcitas

Subjective Global Assessment Rating (select one) - i

A = wel! nourished
B = moderately (or suspected of being) malnourished i
C = severely malnourished - L

Figure 10,1 Form for rating nutritional status based on Subjective Global Assessment. : )
Source: Adapted from Detsky AS, McLaughlin JR, Baker JP, Johnston N, Whittaker S, Mendelson RA, Jecjeebhoy KN, 1987, What is Subjective
Global Assessment of nutritionul status? Journal of Purenteral and Enteral Nutrition 11:8-1%; Detsky AS, Smalley PS, Change J. 1994, Is this patlent
malnourished? Journal of the American Medical Assuclation 271:54-58. :

1
i

of a series of 109 patients.* The method has also been
shown to be a powerful predictor of postoperative compli-

i_ncrea:se in weight (that is not fluid retention), even
if their net loss for the past 6 months was between 5%

and 10%. Using 'this approach, very few well-nourished
pa'ums. are classified as malnourished, but some patients
with S\;:d malnutrition may be missed.*
pite this subjective nature, clinicians (n
) ' 4 urses and
_ :els:'denl:) u.'iuned to use SGA were shown to have arrived
ery |'m| ar rankings when comparing their evaluations

cations.*> SGA has been shown to be a simple, safe, effec-
tive, and inexpensive tool for clinicians to identify patients
who are malnourished or at risk of malnutrition.. It is
regarded by many as the most reliable and efficient method

* to assess nutritional status at the bedside and is considered
the gold standard for bedside assessment tools.®
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Figure 10.2 Subcutaneous tissue loss from the arm
and chest wall.

Source: The McGraw-Hill Companies, Inc./Mark Dierker, photographer.

Figure 10.3 _ _
Loss of subcutaneous tissue can be clearly seen in the hand
on the left, compared with the hand of a healthy person on
the right.

Source: The McGraw-Hill Companies, Inc./Mark Dierker, photographer.

PROTEIN-ENERGY
MALNUTRITION

Clinical Signs

In its most severe states, protein-energy malnutrition
(PEM) takes the form of kwashiorkor or marasmus.
Kwashiorkor is predominantly a protein deficiency,
whereas marasmus is mainly an energy deficiency.®
Kwashiorkor (Figure 10.5) is characterized by a relatively
normal weight, generally intact skeletal musculature, and
decreased concentrations of serum proteins.* " A com-
mon feature is soft, pitting, painless edema in the feet
and legs, extending into the perineum, upper extremities,

AT § s -

Figure 10.4 o
Thg squared-off appearance of the shoulders indicates the loss
of subcutaneous tissue and wasting of the deltoid muscle_. Loss
of subcutaneous fat and muscle wasting is also apparent in the

upper arms.
Source: The McGraw-Hill Companies, Inc./Mark Dierker, photographer.

and face in severe cases. The hair can become dry, brittle,
dull, and easily pulled out without pain. The marasmic
patient typically presents with significant loss of body
weight, skeletal muscle, and adipose tissue mass but with
serum protein concentrations relatively intact. Patients
are often seen at 60% or less of their expected weight
for height, and marasmic children have a marked reduc-
tion in their longitudinal growth. Patients are described
as having a “skin and bones” appearance. General char-
acteristics of kwashiorkor and marasmus are outlined in
Table 10.3.

Although such obvious cases of kwashiorkor and
marasmus as illustrated in Figure 10.5 will not often be
seen in developed countries, severe cases of protein- -
energy malnutrition and wasting still occur, especially
as a result of AIDS, certain cancers, some gastrointes-
tinal diseases, and alcoholism and other instances of
substance abuse. The emaciated condition of the body
and general ill health resulting from these and other dis-
eases is also called cachexia. Many patients presenting
with protein-energy malnutrition and wasting will have
diagnostic features in common with either marasmus
or kwashiorkor, For example, Figure 10.6 illustrates a
case o.f severe protein-energy malnutrition having sev-
er:_al diagnostic features common to marasmus. When
gl;f l?cgl?:::{g_:.? {:::ls?dprcielmted for treatment (A and
by, iderable skeletal muscle, adipose
. ’I:han dy ‘Welght There was no edema pres-
s::ul deisw:;:;ng is particularly apparent in the neck,

» and upper arm in A and B. After 3 months
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360 Nutritional Assessment

Kwashlorkor

Hair changes

Misery Moon face

Normal hair

Thin muscles
Fat present

Marasmus

Old man's face

Thin muscles i
Thin fat !

No edeina

Undarwalght

Very underwelght

Figure 10.5 Differences in clinical signs between kwashiorkor and marasmus.
Source: Adapted from Jellife DB. 1968. Clinical nutrition i developing countries. Washington, DC: U.S. Depaniment of

Health and Human Services.

* of nutritional support (C and D), there was an obvious

increase in skeletal muscle, adipose tissue, and body
weight. The face became fuller and there was consider-
ably less wasting apparent in the neck, shoulders, and
upper arm.

An example of severe protein-energy malnutrition is
illustrated in Figure 10.7. As is the case with kwashior-
kor, edema can be clearly seen, especially in the legs and
feet of this 46-year-old male (A and B). Some wasting
can also be seen in the neck, shoulders, and upper arms.
After 3 months of treatment (C and D), there was a fuller
appearance to the face, neck, shoulders, and upper arms
and no apparent edema, C

R A 5 )

#

%

Kwashlorkor Marasmus

Skeletal muscle No major losses Significant losses
Serum protelns Significantly decreased Relatively normal
Adipose tissue ‘Preserved - Significant Joss
Body weight Relatively normal Significant loss
Edema Pitting edema common Absent
Predisposing Ample energy with Starvation, lack of

factors little or no protein’ both protein and

total energy

* failure to utilize nutrients, ing

~ to-height

Other clinical signs of PEM include the *“flag sign”
and growth failure. In the flag sign, there are alternating
bands of depigmented and normal-colored hair produced

by alternating periods of poor and relatively good protein

intake, Hair grown during periods of poor protein intake
can become depigmented and turn a dull brown, red, or
even yellowish white. Hair grown during periods-of more
adequate protein intake returns to its normal color. The
flag sign is especially noticeable in persons with long,

dark-colored hair, An example of the flag sign is shown
Figure 10.8.

Growth fuilure (or failure to thrive) is the most com.-
mon sign of malnutrition in children, It is a failure to gain
weight and height at the expected rate. Growth failure
can result from one or any combination of factors, such
as inadequate nutrient intake, nutrient malabsorption,
. ‘ reased nutrient losses, and
Increased nutrient requirements, Major contributing fac-
tors to growth failure include poverty, inadequate emo-
tional and social nurturing, and infections, especially
parasitic gut infestations, Figure 10.9 lllustratos growth -
failure, :I'he ages of the children in this pleture are, from
left to right, 2, 4.5, and 5.5 years. The child on the left -
and the child in the center are of normal size for their age.
However, the child on the right has a markedly reduced
height for age and weight for age, although his weight-

: ratio is normal and there appear to be no other
signs of clinical malnutrition, Although he is 3.5 years

older than the child on the left, he is less than 5 cm taller.
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Figure 10.6 Marasmic-like severe protein-energy
malnutrition In a 29-year-old male before treatment
(A and B) and after 3 months of nutritional support (C and D).

Source: From McLaren DS. 1992. A colour atlas and rex: of dier-related
disorders, 2nd ed. London: Mosby Europe.

Classifying Protein-Energy Malnutrition

The severity of PEM in children and adolescents can
be classified using records of age and measurements
of weight and height or length.* From these, weight for
height (or length) and height for age can be calculated.
Weight for height is a convenient index of current nutri-
tional status, while height for age better represents past
nutritional status. In this context of classifying the sever-
ity of PEM, wasting has been suggested as a term for a
deficit in weight for height, and the term stunting has
been suggested for a deficit in height for age. Patients
with PEM can be placed in one of four categories: nor-
mal; wasted but not stunted (indicating acute PEM);
wasted and stunted (indicating acute and chronic PEM);
or stunted but not wasted (indicating past PEM with ade-
quate nutrition at present).’ The severity of wasting can

CHAPTER 10 Clinjcal Assessment of Nutritional Status 361

Figure 10,7 Kwashlorkor-like protein-energy
malnutrition in a 46-year-old male before treatment
(A and B) and after 3 months of nutritional support (C and D).

Source: From McLaren DS. 1992. A colour atlas and text of diet-related
disorders, 2nd ed. London: Mosby Europe.

be determined by calculating weight as 1 percentage of
the reference median weight for height using the follow-
ing equation:

Actual body weight

T wcightiorhelgt = Reference weight for height

X100

where reference weight for height = the median (or
50th percentile) weight for height for the subject’s age
and sex. To determine the severity of stunting, calculate
the height as a percentage of the reference height for age
using the following equation:

Actual height or length
Reference height for age

% height for age =

where reference height for age = the median (or 50th per-
centile) height for the subject’s age and sex. The values
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Figure 10.6 Marasmic-like severe protein-energy
malnutrition in a 29-year-old male before treatment
(A and B) and after 3 months of nutritional support (C and D).

Source: From McLaren DS. 1992. A colour atlas and rext of diet-related
disorders, 2nd ed. London: Mosby Europe,

Classifying Pfoteln-Enefgy Malnutrition -

. The severity of PEM in children and adolescents can

be classified using records of age and measurements
of weight and height or length.® From these, weight for
height (or length) and height for age can be calculated.
Weight for height is a convenient index of current nutri-
tional status, while height for age better represents past
nutritional status. In this context of classifying the sever-
ity of PEM, wasting has been suggested as a term for a
deficit in weight for height, and the term aﬁmﬁng‘ has
been suggested for a deficit in height for age. Patients
- with PEM can be placed in one of four categories: nor-
mal; wasteﬂfﬁ':ﬁﬁ‘s_ﬁn'ted (indicating acute PEM);
“Wasted and stunted (indicating acute-and chronic PEM);

CHAPTER 10 Clinical Assessment of Nutritional Status 361

Cc

Figure 10.7 Kwashiorkor-like protein-energy
malnutrition in a 46-year-old male before treatment
(A and B) and after 3 months of nutritional support (C and D).

Source: From McLaren DS. 1992. A colour atlas and 1ext of diet-
disorders, 2nd ed. London: Mosby Europe, i

be determined by calculating weight as a percentage of

the reference median weight for height using the follow-
ing equation:

Actual body weight

% weight for height = h
Reference weight for height

X100

where reference weight for height = the median (or
S0th percentile)*weight for height for the subject’s age
and Sex. To determine the severity of stunting, calculate
the height as a percentage of the reference height for age
using the following equation:

Actual height or length

% height for age =
& 8° = Reference hei ght for age

where reference height for age = the median (or 50th per-

—or stunted but not wasted (indicating past PEM with ade-

guiate nutition at p ). § The severity of v wis_ﬁ_ng_ggn centile) height for the subject’s age and sex. The values

R e
e > -
. .y : 4.__-—'_"'-’{"
W i Rzt Ran g o s oo e s s g et - e
'.__._...-—-—“-—_M ladii ’ ] g g < 4‘_‘_,_/"‘
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Height for Age'

CuapTER 10 Clinical Assessment of Nutritional Status 363

‘ Weight for Height'

Clansification (Deflelt = Wasting) (Deflcit = Stunting)

Normal 90% to 110% 95% to 105% Subject Age Body Mass Index PEM

Mild deficit 80% to 89% 90% to 94% ;

Mocderate deficit 75% to T9% 85% to 89% 18 years and older <16.0 Severe
Severe deficit <75%orwithedema  <85% 16.0-16.9 Moderate

17.0-18,4 Mild

Adapied from Torun B. 2006. Protein-energy malnutrition. In Shils ME, Shike = 18.5 Not Present
M, Ross AC, Cabellero B, Cousins R] (¢ds.), health

disease, 100 od. Philadelphi: Lippincon Williama & Wilkior 851900 14-17 years old =18 Present

*Relerence values for classifying the severity of deficits in weight for height
(wasting) are derived using the percentage o?rcrereru median weight for
height, and deficits in height for age (stunting) arc derived using the percentage
of reference median height for age, Median weight for height and median height
for age are derived from the growth charts (see Chapter 6). .

"Percentage calculated from equations discussed in the tex,

enhance physical and social functioning, and enrich the
quality of life of people with AIDS.'"'** Although HIV
wasting is a multifactorial condition, the causes can be
categorized under three general headings: decreased food
intake, increased nutrient requirements, and nutrient mal-
absorption. These are outlined in Table 10.6. .
With the introduction of protease inhibitors in 1996
and even newer antiretroviral therapies in more recent
years, the number of patients dying from AIDS in devel-
oped countries has decreased by 67%, the prognosis of
HIV-infected patients in these countries has dramatically
improved, and HIV wasting syndrome is no longer the
AIDS terminal phase.'* Despite these dramatic improve-
ments, some people with AIDS experience marked
changes in body fat distribution (referred to as lipodys-
trophy) and certain metabolic alterations, such as hyper-
lipidemia, insulin resistance, and diabetes mellitus.'>1316
These changes in body fat distribution include fat accu-
mulation (lipohypertrophy) in the abdominal region (trun-
cal and visceral obesity), in the axillary pads (bilateral
symmetric lipomatosis), and in the dorsocervical pads at
the posterior base of the neck (referred to by some as “‘buf-
falo hump” or “bull neck™) and loss of fat (lipoatrophy) in
the arms, legs, and nasolabial and cheek pads (peripheral
lipodystrophy).'* An example of increased adiposity in the
- dorsocervical pads of a patient receiving protease inhibitor

2
K!/] Loy i

< 14.5 Sev:
11-13 years old ket ATy ek ;- _ :

<135 Severe

ed from Torun B, 2006. Protein-cnergy malnutrition. In Shils ME, Shike
M, Ross AC, Cabellero B, Cousins RJ (eds.), Modern nutrition in health and
disease, 10th ed. Philadelphia: Lippincott Williams & Wilkins, 881-908.

therapy for AIDS is shown in Figure 10.10. It appears that
these alterations in body fat distribution are due, at least
in part, to certain metabolic changes brought about by the
multiple drugs used to treat HIV infection.'*'® The so-
called buffalo hump is also a clinical feature of Cushing's
syndrome, a combination of symptoms and signs resulting
from a persistent elevation of serum glucocorticosteroids.
Unlike the loss of facial fat seen in patients presenting
with peripheral lipodystrophy, a characteristic feature of
Cushing’s syndrome is a fullness or roundness of the face,
which is referred to as “moon face.”

Because changes in the distribution of body fat and
increased adiposity can occur at the same time as decreased
fat-free mass in patients with HIV/AIDS, changes in
weight and BMI alone may not be suitable indicators of
nutritional status. Approaches to assessing body fat dis-
tribution, somatic muscle status, and body composition
will be required in some instances to evaluate a patient’s
nutritional status and response to HIV/AIDS therapy and
nutritional support.'>'%'% Approaches that can be used to
monitor changes in body fat distribution include waist cir-
cumference, waist-to-hip ratio, skinfold measurements,
dual-energy X-ray absorptiometry (DXA), and computed
tomography. ‘Somatic or skeletal muscle status can be
assessed using mid-arm circumference, arm muscle area,

" 1. Tnvoluntary weight loss of more than 10% ofwe:ght i

2. Chronic diarthea (at least two loose stools a day for 30+ -

days or more) or chronic weakness - - e

4 : -"E_.‘i._",:Consta_ht oriﬂtcm:ittént fever for 30 days or more -
~4. " Absence of a condition or an illness other than HIV
-+ infection that might cause symptoms

Adapted from Kunizweil P. 1995, Warding off HIV wasting syndrome. FDA Consumer 20(3):16-20.
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364 Nutritional Assessment

Causes Contributing Factors
Decreased Food Intake .

. , such as tissue
Loss of appetite Nausea, vomiting, medications, altered taste; anorexia caused by the effects of cytokines, su

i i in ileum and
necrosls factor, interleukin-1, and interferon; the presence of undigested micronutrients in |
colon may also depress appetite =
isti didiasis and herpes
Difficulty chewing and Mouth and throat sores from Kaposi's sarcoma and opportunistic infec.ﬂc_m..‘l. suchlzs iccazi s
swallowing ’ simplex; esophageal ulcers of viral, mycobacterial, and neoplastic origin; neurolog

Decreased interest in eating Depression, ostracism, isolation, loneliness . .
Inability to prepare meals Lack of access to food, poverty, profound weakness, AIDS-induced dementia
Increased Nutrient Requirements * ¢
Hypermetabolism Resting metabolic rate is generally increased in persons with AIDS unless severe wasting is present; I”fdo,
) adipose tissue and negative nitrogen balance are exacerbated by near-normal serum levels uf the thyroi .
hormone triiodothyronine (Ty) that ordinarily fall below normal in the presence of malnutrition and wasting
Fever Opportunistic infections of viral, mycobacterial, and neoplastic origin
Nutrient Malabsorplion .
Diarrhea

Océurs in > 50% of persons with AIDS; many cases apparently caused by protozoal infections

Protozoal infections (cryptosporidiosis and microsporidiosis) appear to result in malabsorption apart from

diarrhea; deficiency of lactase and disaccharidase activity seen; HIV alone may affect the structure and
function of the small bowel

Inflammation of bowel mucosa

Data from Oster MH, Enders SR, Samuels SJ, Cone LA, Hooton TM, Browder HP, Flynn NM. 1994, Megestrol acetate in patients with AIDS and cachexia. Annals
of Internal Medicine 121:400-408; Von Roenn JH, Armstrong D, Kotler DP, Cohn DL, Klimas NG, Tchekmedyian NS, Cone L, Brennan PJ, Weitzman SA. 1994,

Megestrol acetate in patients with AIDS-related cachexia. Arnnals of Internal Medicine 121:393-399; Hecker LM, Kotler DP, 1990. Malnutrition in Faﬁcma with AIDS,
Nutrition Reviews 48:393-401; Singer P, Katz DP, Dillon L, Kirveld O, Lazarus T, Askanazi J, 1992, Nutritional aspects of the acquired immunodeliciency syndrome.
American Journal of Gastroenterology 87:265-273, )

Figure 10,10 Increased adiposity {n the dorsocervical fat pads of a patient recelving protease inhibitor therapy for AIDS.

Thi_‘ is referred to by some as “buffalo hump” or “bull neck™ and is one of the alterations in body fat distribution seen in AIDS
patients presenting with lipodystrophy syndrome. : i

Source: Reproduced with permisalon of Canadian J

1of Plastic Surgery. 1999; 7:129-131, A ;
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the creatinine-height -index, and computed tomography.
Changes in body composition can be assessed using skin-
fold measurements, bioelectrical impedance analysis,
DXA, and computed tomography,*'*1?

EATING DISORDERS

Anorexia nervosa and bulimia nervosa are conditions in
which a disturbance in eating behavior is seen. Both have
clinical signs aiding in their diagnosis. Anorexia nervosa
is‘ characterized by a refusal to maintain a minimally

’ ar
@Bm‘ 10.4

minimally normal weight for age and hclghl (e g o
weight loss leading to maintenance of bodyw 1ghtle _
.than 85% of that expected or failure to make ted

a;mnwd with petmtmon from
Association.

[ E————
i rexia
| Figure 10.11 Sevére wasting seen in a8 person with ano |
| | o FdemDS.lm.A mwaﬂumdnuddm-nhuddwdm _ : ; .
i .ﬂlﬂ- ez
1 Ry it 52 SR i s oo et oo - /‘-‘_‘—“

e - "admxmstrauon——e g cstrogen)

the Diagnostic and Statistical Manual of Mental Disorders,

CuaprTeER 10 Clinical Assessment of Nutritional Status 365

normal body weight, an intense fear of gaining weight
that is not alleviated by losing weight, and a distorted per-
ception of body shape or size in which a person feels over-
weight (either globally or in certain body areas) despite
being markedly underweight. The American Psychiatric

Associntion's diugnostic criteriu for anarexia nervoss Hie
shown in Box 10.4. A prominent clinical feature of per-

sons with anorexia nervosa is marked we1ght loss, which
in some instances can become extreme and life threaten-
ing. Figure 10.11 gives an example of the severe wasting

commonly seen in persons with anorexia nervosa.

: cyc]es‘(a woman is considered to have amcnmhea i
if her periods occur only following hormone

Fourth Edition, Text Revision, (Copyright 2000). American Psychiatric

'
)
|
|
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366 Nutritional Assessment

Bulimia nervosa is characterized by episodes of
binging (eating unusually large amounts of food In a dis-
crete period of time), followed by some behavior to pre-
vent weight gain, such as purging (usually self-induced
vomiting but also including misuse of laxatives, diuret-
ics, enemas, or other medications), fasting, or excessive
exercise.”>* The American Psychiatric Association's
diagnostic criteria for bulimia nervosa are shown in
Box 10.5. Persons with bulimia nervosa are usually
within the normal weight range, although some may be
slightly underweight or overweight, Recurrent vomiting
may erode the teeth, especially the lingual surfaces of the
front teeth, and increase the incidence of dental caries.
An example of dental erosion in an 18-year-old female

‘A:Reciirrent episodes of binge eating. An episode of

* . .period), an amount-of fodd'tha: is definitely lar
than most people would

Association.

Figure 10,12 Dental

erosion in an 18-year-old female
"ho had been vomiting to control her weight Prom the age

of 15 years; note that her top incisors are markedly eroded,

Source: From McLaren DS, |
disorders, 2nd ed, London: M?::;m;f (rlas and textof die.relased

s of . 1" \.D, Self-evaluation is unduly influenced by body shape and
. binge eating is characterized by both of the followinig: . ... .7 i:weigh ' :
. (1) -Eatirig; in a discrete period (¢.g., within any 2-hour * -~

‘eat during a similar period: -

Reprinted with permission [rom the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition,

e 15 years, used vomiting as a purg-
xior::g'nflr?:s:iwn i: Figure 10.12.. There may also
be noticeable enlargement of the salivary glands, par-
ticularly the parotid glands. An e:sample of asymmetrical
hypertrophy of the parotid gland in a 20-year-olfi female
who developed bulimia nervosa at age 17 years is shown
in Figure 10.13. _ '

A third category of disordered cating recognized
by the American Psychiatric Association is called eat-

+ ing disorder not otherwise specified. This category is for

eating disorders that fail to meet the criteria for either
anorexia nervosa or bulimia nervosa.'®'” Examples of
disordered eating that fall under this category are out-
lined in Box 10.6.

:weight . ) S 5 1
The disturbance does not occur exclusively during - -
‘episodes of anorexia nervosa - f g O

Figure 10.13 Asymumetrical parotid gland enlargement
In a 20-year-old female who developed bulimia nervosa at

- the age of 17 years; she was vomiting four times each day.

Source: From McLaren DS. 1992, A colour arlas and text of diet-related
disorders, 2nd ed, London: Mosby Europe. ti

Scanned with CamScanner
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1. For females, all of the criteria for anorexia nervosa are
met except that the individual has regular menses - *

current weight is in the normal range -

4. The rcgulﬁr use of 1nappropdafé Eompcnsat"ory

| 2. Allof the criteri for anorexin nervoss are met exoept 1
thet, despite significant welght loss, the Individual's " .

_behavior by an individual of normal body weight
after eating small amounts of food (e.g., asifsindueed
~ yomiting after the consumption of two cookies)

 Repeatedly chewing and spitting out, but not

Reprinied with permission from the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, Text Revision, (Copyright 2000). American Psychiatric
Association.

1. The first step in the clinical assessment of
nutritional status is obtaining a patient's history.
This includes pertinent facts about past and
current health and use of medications, as well
as personal and household information. Sources
include the patient’s medical record and data

obtained directly from the patient or those familiar
with the patient.

2. A diet history is valuable in understanding
a p‘a‘ﬁﬁ's’ﬁ%hitional status. This includes
information about a patient’s usual eating pattern,
food likes and dislikes, and intolerances and
allergies, as well as money available for purchasing
food, ability to obtain and prepare food, eligibility
for and access to food assistance programs, and use
of vitamin, mineral, and other supplements,

3. Subjective Global Assessment is a clinical
technique for assessing the nutritional status of a
patient based on features of the patient's history and

- physical examination, rather than relying on more
. Objective measures of nutritional status, such as
anthropometric and biochemical data,

4. In severe PEM, the conditions known as
kwashiorkor and marasmus are seen. Kwashiorkor
©1s predominantly a protein deficiency characterized
. by a relatively normal weight, generally intact
| skeletal musculature, decreased concentrations of =
serum proteins, and edema. Marasmus is mainly
an encrgy deficiency characterized by significant
. loss of body weight, skeletal muscle, and adipose

. Ussue mass, but with serum protein concentrations
.- relatively intact and no edema.

" 5. Severe cases of PEM and wasting can result from

AIDS, certain cancers, some gastrointestinal
diseases, and alcoholism and other drug abuse.
The emaciation and general ill health seen in these
diseases is sometimes called cachexia.

6. Growth failure and flag sign are two conditions
seen in severe PEM. The flag sign is characterized
by alternating bands of depigmented and normal-
colored hair produced by altemating periods of poor
and relatively good protein intake. Growth failure, a
failure to gain weight and height at the expected rate,
is the most common sign of malnutrition in children.

_7. The severity of PEM in children and adolescents can

be assessed by calculating weight as a percentage

of reference median weight for height and by
calculating height as a percentage of reference
height for age. These two values can then be
compared with published guidelines. The severity of
PEM in an adult can be assessed by comparing body
mass index (kg/m?) with the reference values.

8. Prior to the development of HIV antiretroviral
drugs for treating HIV infection, HIV wasting was
a common feature of patients with AIDS. Although
advances in HIV/AIDS drug treatment have led

- to decreased incidence of HIV wasting syndrome,
altered metabolism and body fat distribution remain
common in HIV patients, particularly those treated
with protease inhibitors. Metabolic alterations
include hyperlipidemia, insulin resistance, and
diabetes mellitus. Changes in body fat distribution
include fat accumulation in the abdominal region
(truncal and visceral obesity) and in the dorsocervical
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Dietary Methods

Food and nutrient intake data are critical for investigating the relationships between diet
and these diseases, identifying groups at risk for nutrient deficiency or excess, and formulating
food and nutrition policics for discase reduction and health promotion.

In general, however, there are four major uses of dictary intake data: assessing and

monitoring food and nutrient intake, formulating and evaluating government health and
agricultural policy, conducting cpidemiologic rescarch, and using the data for commercial
purposcs.

Methods in Measuring Diet

Measurement of dietary intake usually is conducted for one of three purposes: to compare

average nutrient intakes of different groups, to rank individuals within a group, and to estimate
an individual’s usual intake.

Dietary measurement techniques can be categorized as daily food consumption methods

(food record and 24-hour recall) and recalled “usual” or average food consumption methods (diet
history and food frequency questionnaire).

These techniques have also been catcgorized as meal-based (food record and 24-hour
rccall) and list-based (food frequency questionnairc).

24-Hour Recall

" In the traditional dietary recall method, a trained interviewer asks the respondent to recall
in detail all the food and drink consumed during a period of time in the recent past. -

The interviewer then records this information for later coding and analysis. (In coding, a
number is assigned to each kind of food, allowing it to be identified easily for computer
analysis.) In most instances, the time period is the previous 24 hours.

Thus, the method is most commonly known as the 24-hour recall . Occasionally,

however, the time period is the previous 48 hours, the past 7 days, or, in rare instances, even the
preceding month.

However, memories of intake may fade rather quickly beyond the most recent day or two,

so that loss in accuracy may exceed gain in representativeness.

In addition to recording responses. the interviewer helps the respondent remember all that
was consumed during the period in question and assists the respondent in estimating portion
sizes of foods consumed.

A common technique of the 24-hour recall is to begin by asking what the respondent first

ate or drank on last awakening. The recall proceeds from the morning of the present day to the
current moment.
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' od R 1 the Weighed Food
Comparison of the Fstimated Food Regord and the b g o
wiricuen Foop RECORD

Fstivian o Foon Recorn
Amounts of food and leftovers are measured in household
meatures (cups, tablespoons, teaspoons) or estimated using

Food and leflovers arc weighed using scales af

: . rest
computerized wechaiques suppllcd by fcsearc S
Considered more accurate than the estimated

such measures as coffec cups, bowls, plasses. and dippers .
e thering data on
{ The researchers then quantily these measures by volume Preferred by some researchers for ga 2
| and werght individuals )
[ subject cooperation than the
| Considered less accurate than the weighed food recond Requires a greater degree of :utuctl A ’ .
' c estimated food record and thus is likely to have a gred

| Considered an acceptable method for collecting group X s

f intake data d . impact on eating habits than the estimated road record_ i
| Puis less bunden on the respondent than the weighed food - Cast of scales may be prohibitive in some instances

| record and thus cooperation rates are likely to be higher,

| especially over long recording periods 3

| As effective in ranking subjects into thinds and fifthsas

( weighed records

Food Record, or Diary

.

..

-

—

2o e o S

In this method, the respondent records, at the time of consumption, the identity and
amounts of all foods and beverages consumed for a period of time, usually ranging from 1 to 7

days. An example of a food record form,
Food and beverage consumption can be quantified by estimating portion sizes, using

household measures, or weighing the food or beverage on scales. In many instances. household
measures such as cups. tablespoons, and (caspoons or measurements made with a ruler are used
to quantify portion size.

_ ('cr!am items. such as eggs, apples. or 12-0z cans of soll drinks, may be thought of as
It)mus and simply counted. This method is sometimes referred to as the estimated food record
ccausc portion si ' is, i '

portion sizes are estimated (that is, in terms of coffee cups, dippers, bowls, glasses, and

S0 on), or household measures arc used.
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Strengths and Limitations of the Foud Record

Lisiranions

| SR sains
;‘{ Docs pot depend on memory Requires high degree of cooperation
[ Can provide detailed intake data Response hurdcq can result in Kow response rates when
[ Can Provide dala about cating habits used in large national surveys
Multiple-day data more representative of usual Intake Subject must be llwrate |
Takes more time (o obtain data
Act of recording may alter dicl J

Reasonably valid up to § days

|

Amalysis is labor intensive and expensive

Food Frequency Questionnaires
Food frequency questionnaires assess energy and/ or nutrient intake by determining

how frequently a person consumes a limited number of foods that are major sources of nutrients
or of a particular dietary component in question.

The questionnaires consist of a list of approximately 150 or fewer individual foods or
food
groups that are important contributors to the population’s intake of encrgy and nutrients.
Respondents indicate how many times a day. week, month, or year that they usually consume the

foods.
In some food frequency questionnaires, a choice of portion size is not given. These
generally use “standard” portion sizes (the amounts customarily eaten per serving for various

age/sex groups) drawn from large-population data.

Livuvarions
May not represent usual foods or poruon sizes chosen by

STRENGTHS
Can be self-administered

Machine readable

Modest demand on respondents

Relatively inexpensive for large sample sizes

May be more representative of usual intake than a few days

respondents
Intake data can be compromised when multiple foods are
grouped within single listings

Depend on ability of subject to describe diet

of diet records

Design can be based on largo population data : £
- Considered by some a5 the method of choice for research i
- ondieldiscase relationships T B frit
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Dict History
jetary intake overan cxtended period
the diet history approach has bcen

Diet history is used to assess an individual’s usual d
| dict developed by B. S. Burke

of time, such as the past month or year. Tradlthnally.
associated with the method of assessing a respondent's Usud
ct general information about the

during the 1940s.
(1) colle :
is or her usual cating pattern, (3)

Burke's original method involved four stcps: i
C ’ ' esti espondent abou
respondent’s health habits, (2) question the resp she Eespandent it S 3-day

perform a cross-check on the data given in step 2, and (4) have
t the number of meals

food record. |

A trained nutritionist begins the interview by asking questions abou Sl :

eaten per day; appetite; food dislikes; presence or absence of nausca and vomiting, use Od
; an

nutritional supplements; cigarette smoking; habits related to sleep, rest, \.vnrff, and exercise
so on. This allows the interviewer to become acquainted with the respondent in ways that may be

helpful in obtaining further information.

'3 Strengths and ‘I:.imilmirms of the Diet History Method

Lamrranions

STRENGTHS
Assesses usual nutrient intake Leagthy interview process
Can detect seasonal changes Requires highly trained interviewers
Data on all nutrients can be obtained DifTicult and expensive to code
Can correlate well with biochemical measures May tend to overestimate nutrient intake
Requires cooperative respondent with abllity to recall
usual diet
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