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ABSTRACT 

VALIDITY AND RELIABILITY TESTING OF A SUBJECTIVE 
NUTRITIONAL ASSESSMENT TOOL FOR ADULT 

LIVER TRANSPLANT CANDIDATES 

JEANETTE HASSE 
MAY 1989 

Three transplant dietitians reviewed a "Subjective 

Global Assessment" (SGA) tool which was developed for use 

with adult liver transplant candidates. After "post-review" 

changes were made, two dietitians assessed 20 liver trans

plant candidates using 25 SGA parameters based on patient: 

history, physical appearance, nutrient deficiency symptoms, 

and existing clinical conditions. Fifteen percent of the 

patients were found to be well nourished, 70% were moderate

ly malnourished, and 15% were severely malnourished. Raters 

agreed on the nutritional status 80% of the time, showing a 

positive correlation (r=0.91, p<0.01) between the raters and 

their overall SGA. Sixteen SGA parameters showed high 

interrater reliability (p<0.01), whereas nine showed high 

degrees of association to the final SGA rating (p~0.05). 

Muscle wasting, presence of ascites or edema, nausea, and 

weight change were determined to be the strongest predictors 

of SGA (r2=0.79, p~0.05). Because of low interrater 

reliability and difficulty in diagnosis of nutrient 

deficiencies, this section could be removed from the tool. 
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CHAPTER I 

INTRODUCTION 

Numerous studies have shown that liver transplant 

patients are generally malnourished. This information is 

important in the treatment of these subjects since 

malnutrition could increase their morbidity and mortality 

rates. Therefore, routine nutritional assessment of liver 

transplant candidates by a Registered Dietitian (RD) in 

order to determine their nutritional needs would be 

beneficial. 

Many traditional assessment parameters which are often 

used to establish nutritional requirements of hospitalized 

patients are of little value when establishing needs of 

patients with end-stage liver disease. Invalid assessment 

parameters include: weight loss, anthropometric 

measurements, creatinine-height index, nitrogen balance, 

three-methylhistidine excretion, delayed cutaneous 

hypersensitivity, total lymphocyte count, and serum 

determinations of albumin, transferrin, pre-albumin, and 

retinal-binding protein (1-4). 

Nutritional assessment parameters which can be used 

with hospitalized patients are those which are based on 

clinical criteria including the patient's medical history 

and current physical examination. More specifically, Detsky 
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et al. (5) showed that a technique called "Subjective Global 

Assessment" (SGA) is of value in the nutritional assessment 

of this population and is reproducible and easily taught to 

clinicians. The SGA method involves the elicitation of five 

features of the patient's medical history. This history 

includes the collection of information regarding changes in 

patient: weight, dietary intake, gastrointestinal symptoms, 

functional capacity, and disease as related to nutritional 

requirements. Physical findings ·are also part of the SGA 

method and include symptom changes such as: loss of 

subcutaneous fat, muscle wasting, ankle and sacral edema, 

and ascites development. After this data is collected, the 

patient is classified as being either well nourished, 

moderately (or suspected of being) malnourished, or severely 

malnourished. 

When the SGA method was utilized to assess 202 

hospitilized patients, multivariate analysis showed that 

loss of subcutaneous tissue, muscle wasting, and weight loss 

had the greatest effect on the patient's rating. In this 

study, a high degree of agreement was found when two 

observers independently completed assessments on each 

patient (5). 

In the present study, a three-component nutritional 

assessment tool for use with adult liver transplant 

candidates was developed based on the SGA method of 

assessment. The first component involved the patient's 
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nutritional history, the second evaluated the patient's 

physical appearance, and the third considered other existing 

medical conditions. 

To obtain information for the evaluation tool, 

Registered Dietitians conducted interviews with candidates 

as well as their families. The patients' medical records 

were then reviewed to gain additional data. All of the data 

was considered in this process; however, data from parts I 

and II were weighted most heavily due to their direct effect 

on nutritional status. Parameters in part III were shown to 

indirectly influence nutritional status by affecting 

metabolism and nutrient needs. 

After gathering all of the necessary data, a subjective 

assessment of the patient's nutritional status was made by 

the Registered Dietitians. Candidates were classified as 

either: well nourished, moderately (or suspected of being) 

malnourished, or severely malnourished. This categorization 

was then used to help determine the level of nutritional 

support required before and after transplantation. This 

assessment was done quickly and at low cost. 

The primary purpose of this study was to evaluate the 

validity and reliability of using SGA for the nutritional 

assessment of adult liver transplant candidates. 



CHAPTER II 

REVIEW OF LITERATURE 

The past ten years have brought a heightened awareness 

to both the medical community and the public of the role 

good nutrition of hospitalized patients plays in regards to 

morbidity and mortality. This awareness has been prompted 

by evidence that 40 - 50% of hospitalized patients seem to 

be malnourished (6) and that poor nutritional status has 

been shown to increase the incidence of post-surgical 

infections 2000% (7) and increase the length of hospital 

stay by as much as 170% (8). In a study by Wilcutts (7), it 

was demonstrated that rate of infections is decreased from 

111% to 25%, whereas rate of death in malnourished patients 

is decreased from 33% to 6% when patients received adequate 

nutritional support. It would seem that early 

identification and correction of malnutrition could prevent 

a prolonged or even catastrophic hospital course. 

Consequently, routine nutritional screening and assessment 

has been adopted to detect the presence of potentially 

hazardous malnutrition in an individual (9). 

Nutritional Abnormalities in 
End-stage Liver Disease 

Since the liver plays a vital role in nutrient 
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metabolism, malnutrition is a common event in patients with 

end-stage liver disease (ESLD) (11). Consequently, dietary 

assessment is a very important part of the treatment package 

provided to patients undergoing liver transplantation (10). 

Metabolic abnormalities in ESLD patients include an 

increase in: serum insulin, glucagon, epinephrine, and 

cortisol concentrations. These hormonal changes result in 

major alterations in protein, carbohydrate, and lipid 

metabolism. Changes in protein metabolism include: a) 

enhanced protein catabolism and hyperammonemia (4,12), b) 

inadequate resynthesis of protein (4), and c) decreased 

synthesis of albumin, secretory proteins, and clotting 

factors (4). Derangements of amino acid concentrations have 

also been shown to occur. Concentrations of aromatic amino 

acids, as well as glutamine and methionine generally 

increase; while branched chain amino acids, as well as 

taurine and cysteine normally decrease (1,4). Hepatic 

glucose production and peripheral glucose utilization has 

been shown to decrease (12) while there is an increase in 

gluconeogenesis from muscle protein (1). With the 

occurrence of cholestasis, fat malabsorption often occurs 

with an end result of fat-soluble vitamin deficiency (1,10). 

In ESLD, as fat oxidation increases, plasma free fatty 

acids, · glycerol, and ketone bodies increase in the blood, 

while there is a decline in triglyceride concentration (1). 

All of these molecular changes can combine with an increased 
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"resting energy expenditure" to result in further wasting of 

these patients (l,11). 

It has been established that nutritional abnormalities 

are also prevalent in patients with ESLD (10). Since liver 

transplant candidates are individuals with irreversible 

ESLD, nutritional assessment is important in the evaluation 

of these patients to identify those in need of nutritional 

support. Nutritional assessment of these candidates can 

also be used to establish what effect a liver transplant is 

having on the nutritional condition of a patient (1). 

Nutritional assessment of transplant candidates 

commonly results in segregation of candidates into three 

groups (1) . The first group includes patients for whom 

nutritional therapy is imperative. The second group 

includes patients who are at risk of developing 

protein-energy malnutrition, and the third group includes 

patients who should do well without extra nutritional 

support. Since malnutrition can increase the morbidity and 

mortality of patients undergoing liver transplantation, 

subjects who are in groups one and two are candidates for 

extra nutritional support prior to transplantation (1). 

After receiving a transplant, patients at significant 

nutritional risk should receive nutritional support as soon 

as possible. 

In an attempt to identify a liver patient's nutritional 

status, a nutritional assessment must be completed. Because 
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little research has been done in this area, nutritional 

assessment parameters must be evaluated for validity in this 

group of patients before they can be used with confidence . 

Traditional Nutritional Assessment 
Parameters Used for Patients 
with End-stage Liver Disease 

Bod~ Wei~ht Measurements 

Body weight is a common index which is used for 

nutritional assessment. Measures of body weight usually 

include: ideal body weight, percentage of ideal body 

weight, usual body weight, percentage of usual body weight, 

and current body weight (13). The use of ideal weight and 

percentage of ideal body weight ignores the wide normal 

variations in healthy bodies (3) thereby limiting the use of 

these figures. Measurements of usual weight are useless 

unless compared to a current weight. Percentage loss of 

usual weight, however, is often used as an indicator of 

nutritional risk. A loss which is less than or equal to 

five percent loss of usual weight can be defined as a 

"small" loss, a six to ten percent loss of usual weight is 

designated as a "potentially significant" loss, and a loss 

which is greater than ten percent loss of usual weight is a 

"definitely significant" loss (5). 

Use of percentage of usual weight or current weight 

measurements as nutritional assessment indices in patients 

with ESLD lacks validity since edema, ascites, and diuretics 
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significantly alter their body weights within a short period 

of time (11) leading to an erroneous assessment. Ascites 

has been shown to occur in 45-84% of a patient population 

with ESLD depending on the patient's type of liver disease 

(10). Malnutrition in this population can also result in 

the shunting of fluids from intravascular spaces to 

interstitial spaces (third spacing) while a concurrent 

decrease in body mass is occurring. Because of these types 

of changes, body weight can remain unchanged, masking a loss 

of lean body mass (10,11). 

Due to frequency of ascites, edema, diuretic use, and 

third spacing in pre-transplant patients, current weight 

measurements tend to overestimate actual weight. Weight 

loss is, therefore, not a good nutritional assessment index 

in a liver transplant candidate. 

Static Caloric Reserve Measurements 

Measures of static caloric reserve include 

anthropometric measurements of skinfolds at the tricep and 

subscapular region. These measurements are simple, safe, 

inexpensive, and can be used at the patient's bedside 

(1,14). It has been suggested that upper extremity 

measurements may also be minimally influenced by increase in 

total body water since ascites and edema do not accumulate 

in upper limbs (14,15). If so, tricep skin-fold 

measurements would be a somewhat sensitive assay for 
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protein-calorie malnutrition and would be more reliable than 

serum visceral protein concentration values in a nutritional 

assessment (12). 

Unfortunately, questions have been raised concerning 

the sensitivity and specificity of anthropometric 

measurements as markers of protein-energy malnutrition (14). 

Some sources of error in this procedure include: observer 

error, instrument error, tissue compartment changes, and 

inaccurate application of measurements (14). A coefficient 

of variation of 22.6% has been shown to occur when skinfold 

measurements were made on a single subject by different 

observers on different days. (15). It has been suggested 

that the correlation coefficient of tricep skinfolds could 

be increased if bicep, suprailiac, and subscapular skinfolds 

were included in the measurement process (1). 

Another problem with this technique is that it is 

unknown if the mass of internal fat and subcutaneous fat 

changes proportionately with that found in skinfolds or if 

changes in total body water can affect the skinfold 

measurements (3). In addition, anthropometric measurements 

provide values which represent changes in the mass of body 

compartments; but the outcome of illness is determined by 

tissue function. Although a good correlation between 

function and mass has been made in healthy subjects, the 

correlation is poor in diseased patients (14). 

Anthropometric measurements are even more difficult to 
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interpret in chronic liver failure patients than in other 

diseased patients (4). 

Finally, it has been reported that standards for 

anthropometric measurements do not account for variation in 

hydration status and skin compressibility (4) so comparisons 

of measurements for patients with ESLD to available 

standards should be avoided (11). 

In conclusion, if anthropometric measurements such as 

skinfolds are used for ESLD patients, they would be best 

used in a long term monitoring situation in which the 

measurements were always made by the same observer and not 

used as an initial nutritional assessment index (1,3,4). 

static Protein Reserve Measurements 

Static protein reserves may _be determined from 

measurements of mid-arm muscle circumference (MAMC), 

creatinine-height index, nitrogen balance, and 

three-methylhistidine excretion. MAMC determination 

utilizes tricep skin£old measurements and for the reasons 

discussed above, may be helpful only in long-term monitoring 

situations. 

Determination of creatinine-height index does not seem 

to be practical for pre-liver transplant patients. When 

creatinine-height index is calculated, 24 hour ·urinary 

creatinine excretion is expressed as a percentage of the 

value observed in normal subjects of the same height and 
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sex. A variety of factors have been shown to affect 

creatinine-height index values including: malnutrition, 

aging, decreased body mass, and protein intake (11,16). 

These items are of significance when liver transplant 

candidates are being assessed since they often malnourished, 

have decreased body mass, and are fed protein restricted 

diets. Another consideration with this technique is the 

difficulty faced in obtaining accurate 24 hour urine 

collections (3). Chronic renal failure patients have an 

increased variability of extrarenal creatinine excretion; 

consequently, the use of urinary creatinine values to assess 

their lean body mass is not valid (16). Also, many 

pre-liver transplant patients exhibit renal dysfunction 

rendering an accurate urinary creatinine excretion unlikely 

(10,11). In addition, since creatinine is a metabolic 

end-product of creatine and creatine is synthesized in the 

liver, pre-liver transplant patients have abnormal 

creatinine synthesis rates (3). Finally, recent evidence 

reveals that the transmethylation pathway may be impaired in 

patients with severe liver disease (17), causing selectively 

reduced creatinine synthesis and excretion (2). 

Nitrogen balance studies also require 24 hour urine 

collections as well as concurrent records of protein intake. 

Both requirements are difficult to obtain unless subjects 

are maintained in a clinically controlled environment. Also 

hepatorenal syndrome (liver and kidney dysfunction) is 
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common in patients with ESLD and leads to nitrogen retention 

in the forms of urea and ammonia: Consequently, nitrogen 

excretion is decreased, making a true nitrogen balance study 

unrealistic (11). 

Urinary three-methylhistidine determination is a 

biochemical method which has also been used to estimate 

somatic protein mass. Three-methylhistidine values were 

shown to be normal in a study of 74 pre-liver transplant 

patients; however, the authors suggested that an already 

reduced muscle mass played a role in the moderation of the 

three-methylhistidine values (10). This suggests that this 

measurement is not useful for this group of patients. 

In addition, there are other difficulties with this 

technique as well. Sarcoplasmic protein constitutes 

approximately 35 percent of muscle protein and does not 

generate three-methylhistidine when it is metabolized. Age, 

sex, dietary intake, trauma, or infection can also affect 

three-methylhistidine excretion (6,13). 

Visceral Protein Measurements 

Circulating protein status is often determined from 

measurements of visceral proteins such as albumin, 

transferrin, prealbumin, and retinol-binding protein (13). 

Hypoalbuminemia is a common symptom in pre-liver transplant 

patients. In a study involving 13 liver transplant 

patients, 12 were shown to have subnormal serum albumin 
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concentrations (2). Another study found that mean serum 

albumin concentrations of a group of 74 ESLD patients were 

below the normal (10). Unfortunately, measuring serum 

albumin concentration in a liver transplant candidate is of 

little value (1,10) since albumin can be decreased with 

over-hydration, severe hepatic cell necrosis, renal 

insufficiency, malabsorption, starvation, and zinc 

deficiency (4,11). Many of these complications exist in 

liver transplant patients. A final complicating factor in 

this population is that albumin is also present in ascitic 

fluid and is sometimes infused as a treatment for ascites 

(12). Overall, serum albumin tends to be an insensitive 

indicator for detecting protein-calorie malnutrition in 

patients with ESLD. 

Transferrin measurements are commonly used for 

nutritional assessment. Unfortunately, this measurement 

also has a number of drawbacks. Hepatitis, cirrhosis, 

cortisone use, starvation, iron overload, over-hydration, 

and zinc deficiency can induce low transferrin 

concentrations, whereas iron deficiency or dehydration can 

increase transferrin concentration (4). Too many of these 

previously mentioned factors are commonly found to occur in 

liver transplant candidates, ren~ering transferrin 

concentration determinations useless in this population. 

Other serum proteins such as prealbumin and 

retinol-binding protein have shorter half-lives and may be 
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more sensitive to nutritional changes than albumin and 

transferrin (13). Unfortunately, thyroxine-binding 

prealbumin is not an ideal protein to measure in patients 

with ESLD. If a patient has problems with infection or 

bleeding, prealbumin concentration will decrease. Hydration 

changes, renal insufficiency, hepatocyte necrosis, metabolic 

stress, and hyperthyroidism in ESLD patients can also affect 

prealbumin concentrations (11). 

Determination of retinol-binding protein concentrations 

can also be inaccurate since they can be affected by Vitamin 

A nutriture, and vitamin A status can be altered by 

steatorrhea-induced malabsorption. Hydration, renal 

insufficiency, hepatocyte necrosis, and metabolic stress can 

also affect retinol-binding protein concentration (11). 

In conclusion, measurement of visceral proteins as a 

nutritional assessment parameter in patients with ESLD lacks 

reliability (10). 

Immune Function Measurements 
Immune function as a nutritional indicator is often 

measured by "skin antigen testing" or by determination of a 

total lymphocyte count (TLC) (13). Consistent changes in 

immunological responses in subjects suffering from 

malnutrition and/or nutrient deficiencies led to the theory 

that nutritional status can be measured in part by 

determining immunocompetence (18). Undernutrition has been 
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shown to result in a decreased synthesis of immunologically 

related acute phase proteins (18). Strong correlations have 

also been found between cutaneous anergy and mortality in 

patients undergoing general surgery (19) and in cirrhotic 

patients (20). A study by Dicecco (10) revealed anergy in 

74% of patients with ESLD who were undergoing liver 

transplantation. Another study by O'Keefe (20) showed that 

60% of all cirrhotic patients and 93% of all patients with 

fulminant hepatic failure exhibited total anergy. Fifty 

percent of the anergic cirrhotic patients died while in the 

hospital, whereas 91% were documented to have bacterial 

sepsis in the week prior to death. 

Problems have also been noted in regards to "skin 

antigen testing" of ESLD patients. In a study of 13 

nontransplanted ESLD patients, 58% were shown to display 

anergy to hypersensitivity skin test antigens, and 12 of the 

13 patients were below the accepted TLC level of 1500 

cell/mm3 (2). However, the researchers concluded that 

delayed cutaneous hypersensitivity may overestimate the 

severity of the nutritional condition (2). They also stated 

that hepatic failure, electrolyte imbalances, infection, 

renal insufficiency, and immunosuppressive drugs affected 

the test's validity (11). All of these factors, it was 

proposed, played a role in the development of anergy in 

liver transplant candidates. 

Studies have also shown that numerous other factors can 



affect TLC. As previously mentioned, steroid treatment of 

ESLD patients is common and this has been shown to affect 

TLC (10,11). Low albumin, immunosuppressive drugs, and 

metabolic stress also have been shown to lower TLC (10,11) 

and all of these conditions have been shown to occur in 

ESLD. In general, patients with ESLD are considered to be 

immunosuppressed hosts, and immunocompetency tests are of 

little value and should be avoided with this population 

(11). 

Other Measurements 

16 

Other data which is sometimes reviewed when pre-liver 

transplant patients are assessed include aminograms and 

vitamin-mineral concentrations (4,10). Aminograms reveal 

blood amino acid concentrations; and these values, like 

vitamin/mineral concentrations, do not reveal any 

information about the patient's macronutrient status. 

Isotope dilution and neutron activation are relatively new 

techniques for measurement of total body protein and body 

cell mass (3,21); however, these techniques are expensive 

and are not practical in a clinical setting. 

Objective tests have been widely used in nutritional 

assessment, however, they are criticized since it has been 

shown that it is difficult to separate the effects of actual 

nutrient deprivation from a disease process which affects 

that measurement (21), i.e., albumin can be decreased by 
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malnutrition or hepatic disease. Objective tests also have 

extremely wide confidence limits that make them more 

suitable for epidemiologic studies (21). 

Subjective Nutritional Parameters 
in Assessment 

Subjective criteria can be utilized for nutritional 

assessment. Past clinical history is a criteria which has 

been considered in this process (1). Any evaluation of past 

medical history should include: weight history, presence of 

edema, anorexia, vomiting, diarrhea, steatorrhea, and muscle 

cramps, as well as any change in taste acuity (4). Also, 

medications should be reviewed for nutrient interactions and 

food frequency should be established (11). Normally, intake 

of calories, protein, sodium, and fluid are reviewed in a 

diet history as well as intake of vitamins, minerals, or 

other supplements (1,4). Physical exams are helpful for 

noting muscle wasting, loss of su:bcutaneous fat, edema, 

dermatitis, and neuromuscular irritability (4,11). 

Subjective Global Assessment (SGA) is a relatively new 

procedure for assessing a patient's nutritional status. 

This assessment involves the use of a nutritional ranking 

system which is based on the history or presence of : 

weight · loss, anorexia, vomiting, diarrhea, decreased or 

unusual food intake, chronic illness, jaundice, cheilosis, 

glossitis, loss of subcutaneous fat, muscle wasting, and 
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edema (21). Once the trained clinician gathers the 

information, the patient is then classified as being well 

nourished, moderately (or suspec~ed of being) malnourished, 

or severely malnourished. 

A study was done to test the reproducibility and 

validity of the SGA in which 59 general surgery patients 

were assessed using the SGA method and standard nutritional 

assessment parameters. Along with collection of subjective 

data, anthropometrics, percent ideal body weight, percent 

ideal lean body weight, percent body fat, creatinine-height 

index, serum albumin, serum transferrin, TLC, delayed 

cutaneous hypersensitivity, total-body nitrogen, and body 

cell mass were determined for the same group of patients. 

Infection status, positive blood cultures, antibiotic use, 

number of days in the hospital, and final outcome in 

patients were also recorded (21). The incidence of 

infection and use of antibiotics showed a significant 

correlation with SGA scores. There also was a significant 

association between the means of standard objective 

nutritional parameters and the raters' subjective assessment 

of the patient's severity of malnutrition. If malnutrition 

is considered a positive predictor of poor patient outcome, 

SGA was also found to be sensitive and specific in 

predicting infection in this group of patients (predictive 

accuracy - 73%) (21). 

In a second study, 202 patients undergoing 
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gastrointestinal surgery were assessed using the SGA method. 

Univariate analysis revealed lower SGA ranks when more 

features indicated poor nutritional status. Multivariate 

analysis revealed that loss of subcutaneous tissue, muscle 

wasting, and weight loss most influenced the clinicians' 

decisions about classification. A 91% agreement of SGA 

rating by different observers was elicited. A high degree 

of interobserver agreement was also found (5). It was 

concluded that SGA is easily taught and that the technique 

is reproducible with gastrointestinal surgery patients. 

In the SGA system, rank is based on subjective 

weighting. A numerical weighting system is not used 

because numerical systems are believed to be unstable, 

particularly if the variables are correlated with each other 

(5). It may be more difficult for researchers to describe 

the assessment technique and demonstrate reproducibility for 

the subjective tests, but the technique is easily taught and 

grants flexibility to clinicians in capturing subtle pattern 

changes in clinical variables (5). 

As the science of nutritional assessment advances, new 

objective and subjective tests will be developed to help 

determine nutritional status. In consideration of available 

current techniques and lack of validity of many traditional 

objective tests for use with ESLD patients, a subjective 

tool could be beneficial in the nutritional assessment of 

liver transplant candidates. 



CHAPTER III 

MATERIALS AND METHODS 

Subjects 

Twenty patients undergoing 1iver transplant evaluation 

at BUMC between November 1988 and February 1989 were 

included in the study. Patients were excluded from the 

study if pertinent information could not be obtained from 

them and family members were unable to relay complete 

information about the patients. Permission to gather and 

utilize data from these subjects was obtained from BUMC and 

Texas Woman's University (Appendix A,B). All subjects 

signed consent forms as required by the Human Subjects 

Review Committee at Texas Woman's University (Denton, TX) 

and the Institutional Review Board at BUMC (Dallas, TX). 

(See Appendix C). 

Subjective Nutritional Assessment 
Tool for Adult Liver 
Transplant Candidates 

The original BUMC "subjective assessment tool" was 

developed in 1987 as a guide for nutritional assessment of 

liver transplant candidates. (See Appendix D). When this 

tool is used, the transplant dietitian interviews the 

candidates and their families to obtain four blocks of 
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information (nutritional history, physical appearance, 

existing clinical conditions, and additional information). 

Within each block are several subcategories of information 

which can be evaluated according to "degree of severity". 

In the 11 nutritional history block 11
, the patients are 

questioned about their height, current weight, pre-illness 

weight, and weight range in the past six months. The 

overall weight change in the past six months is calculated 

as a percent change. This weight change may indicate the 

severity of weight loss or weight gain due to malnutrition 

and/or ascites and edema. The patients are also questioned 

about their appetite and then their current food intake is 

analyzed via a food diary or food recall. Since a deficit 

of nutrient intake would suggest _a higher nutritional risk, 

the actual intake of calories and protein is compared to the 

estimated patient needs as determined by the RD who is using 

the assessment tool. Estimated Calorie needs are determined 

by multiplying from 1.3 to 1.5 times the Basal Energy 

Expenditure (BEE as determined through use of the 

Harris-Benedict equations), whereas protein needs are 

calculated by multiplying 0.6 to 1.5 grams of protein times 

the kilograms of dry weight. The actual values used to 

calculate protein needs depend on the patient's level of 

encephalopathy. The "history block 11 also addresses 

gastrointestinal symptoms. The patient is questioned about 

presence and persistence of nausea, vomiting, diarrhea and 
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constipation, as well as difficulty with chewing or 

swallowing. These symptoms impact on nutrient intake and 

absorption when they persist. To complete the 11 history 

block 11
, questions are asked of the patient regarding level 

of activity and fatigue. As a patient becomes less active, 

muscles atrophy and wasting is more likely to develop. 

The "physical appearance block 11 requires that the RD 

make a subjective assessment of the degree of fat stores, 

muscle wasting, edema and ascites. A wasted physical 

appearance is considered to be a signal of nutritional 

depletion. 

The 11 existing clinical condition block 11 contains 

information regarding encephalopathy, infections, and renal 

insufficiency. These conditions have been shown to alter 

nutrient needs in this patient population. 

During the patient interview, the RD also obtains 

"additional information 11 that may be helpful in regards to 

patient assessment but has no direct effect on the 

nutritional assessment rating. The information requested in 

this section includes the patient's: history regarding 

diabetes, use of dietary supplements, intake of alcohol, 

current diet restrictions, food intolerances, and 

medications. After completing the blocks of information, 

the RD examines all information i_n the first three blocks 

and judges the patient to be either: a) well nourished, 



b) moderately (or suspected of being) malnourished, or c) 

severely malnourished. 

Testing Validity of the Subjective Nutritional 
Assessment Tool for Adult Liver 

Transplant Candidates 
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To assess the validity of the BUMC "subjective 

assessment tool" for assessing adult liver transplant 

candidates, the tool was sent to three dietitians who were 

employed in liver transplant centers. The three transplant 

RDs were given a copy of the assessment tool (Appendix D) 

with instructions on how to use the tool (Appendix E), and 

an article which explained the philosophy behind this 

technique. They were asked to review these documents and 

comment upon the completeness, usefulness, and ease with 

which this assessment tool could be used. 

After each transplant RD returned the tool with their 

comments, it was revised to take into account suggestions 

for improving the tool. The transplant dietitians' comments 

are included in Appendix F and their recommended changes are 

summarized in Table 1. The revised tool used in the 

reliability portion of this study is shown in Figure 1. 

Testing Reliability of the Subjective Nutritional 
Assessment Tool For Adult Liver 

Transplant Candidates 

To test the reliability of the revised subjective 

nutritional assessment tool, a two-phase approach was used. 
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During phase I, a RD who was unfamiliar with techniques used 

for the nutritional assessment of liver transplant 

candidates was trained by the investigator to use the 

assessment tool. Initially, the untrained RD observed the 

investigator interviewing two patients and obtaining 

nutritional assessments. After this was completed, the 

investigator observed the RD conducting two patient 

assessments. Phase II involved assessment of the study 

subjects. Each subject was interviewed with the use of the 

assessment tool by the author. The same subjects were then 

interviewed independently by the second BUMC dietitian who 

had been taught to use the tool. 

Statistical Analysis 

Results from the interviews were not shared until the 

study was completed. Ratings of zero to four were assigned 

to each category in the tool, zero being the most positive 

result, and four being the most negative result. The data 

was tabulated for each patient and the Spearman's R test and 

the t-test were employed to determine interrater reliability 

of each assessment parameter. Spearman correlation 

coefficients were also used to indicate the degree of 

association between each variable and the final SGA rating. 

Finally, multiple regression analysis was used to determine 

which assessment parameters were the strongest predictors in 

regards to the final SGA rating. 



Section 
I . A. 

I . B.2. 

I . B.3 . 

I.C. 

I.D. 

II.D. 

III.C . 

III.D. 

TABLE l 
CHANGES AND RATIONALE FOR REVISED 

NUTRITIONAL ASSESSMENT FORM 

Chan~e 
Addition of ideal 
weight 

Addition of early 
satiety 

Addition of taste 
changes 

Addition of Na 
intake 

Separation of 
chewing and 
swallowing 
difficulties 

Addition of signs 
of vitamin/mineral 
deficiencies 

Change in defining 
levels of renal 
function 

Addition of varices 

Rationale 
To compare to usual 
weight to judge degree of 
under or overweight 

Early satiety is a common 
occurrence in transplant 
candidates and can result 
in inadequate intake 

May be indicative of zinc 
depletion and taste 
changes may result in 
decreased intake 

Many transplant 
candidates require Na 
restrictions; evaluation 
of intake may give clues 
to compliance and need 
for further counseling on 
lowering Na intake 

A patient may suffer from 
only one of these 
problems 

These deficiencies could 
appear in the transplant 
population because of 
limited intake and 
decreased utilization 

More easily measureable 

Varices and variceal 
bleeding is common in 
this population, varices 
may affect swallowing 
ability 
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V. 

V.F. 

Reorganization of 
additional infor
mation section 
after rating 
section 

Addition of 
compliance 

To help clarify that this 
section is not part of 
the criteria on which to 
base the assessment 

To assess patient's level 
of compliancy to current 
diet and to help predict 
patient's compliance to 
post-transplant 
nutritional guidelines 
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FIGURE 1 
REVISED SUBJECTIVE NUTRITIONAL ASSESSMENT TOOL FOR 

ADULT LIVER TRANSPLANT CANDIDATES 

Patient name ____________ I.D. number ______ _ 
Family name(s) ______________________ _ 
Age _____ Birthdate __________________ _ 
Diagnosis _________________________ _ 
Referring physician _________ H.ome _________ _ 

I. HISTORY 
A. Weight 

Height ___ Current weight 
Pre-illness weight ___ IBW __ _ 
Weight in past 6 months: high ___ low __ _ 
Overall change in past 6 months: ___ % 
* Weight change is significant when due to 

weight loss or ascites/edema 
___ l-5% change Use this formula: 
___ 6-10% change (hi wt - low wt) 
___ >10% change low wt x 100% 

B. Appetite 
1. Dietary intake change-relative to normal 

Appetite in past two weeks 
Good 
Fair 
Poor 

2. Early satiety 
none 1-2 weeks >2 weeks 

3. Taste changes 
none 1-2 weeks >2 weeks 

C. Current intake per recall 
calories gm protein gm Na 
BEE Est. needs Cals Pro 
Matches needs 
Below needs 
Above needs 

D. Gastrointestinal symptoms 
Nausea 

none 1-2 weeks >2 weeks 
Constipation 

none 1-2 weeks >2 weeks 
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Difficulty chewing 
none 1-2 weeks >2 weeks 

Difficulty swallowing 
none 1-2 weeks >2 weeks 

Vomiting 
none 1-2 weeks >2 weeks 

Diarrhea 
none 1-2 weeks >2 weeks 

E. Functional capacity 
Occupation __________________ _ 
What hours do you work (if still working) __ _ 
Type of activities/exercise __________ _ 
Increase in fatigue? _____________ _ 
--~No dysfunction 
__ _.Dysfunction Duration ___ weeks 

Type: ___ working suboptimally 
___ ambulatory 
___ .bedridden 

II. PHYSICAL 
A. Status of subcutaneous fat (triceps, chest) 

----c,good stores 
___ fair stores 
___ poor stores 

B. Muscle wasting (quadriceps, deltoids) 
___ none 
___ .mild to moderate 
___ severe 

C. Edema and ascites 
___ .none 

mild to moderate ---· ___ severe 

D. Symptoms of vitamin/mineral deficiency and 
duration 
1. Hair loss 

none < 1 mon. > 1 mon. 
2. Cracks or scars on lips 

none < 1 mon. > 1 mon. 
3. Tongue red or swollen 

none < 1 mon. > 1 mon. 
4. Xerosis 

none < 1 mon. > 1 mon. 
5. Follicular hyperkeratosis 

none < 1 mon. > 1 mon. 
6. Spoon shaped, brittle, ridged nails 

none < 1 mon. > 1 man. 



III. EXISTING CONDITIONS 
A. Encephalopathy 

___ none 
__ ____.mild 
___ severe 

B. Chronic or recurrent infection 
___ none 
___ l week 
___ > 1 week 

C. Renal function 
___ no renal insufficiency 
___ renal insufficiency - no dialysis 
___ renal failure - dialysis 

D. Varices 
___ .none 
___ varices - no bleeds 
___ varices with bleeds 

IV . SUBJECTIVE NUTRITION ASSESSMENT RATINGS (based on 
sections I, II, III) 

A. ___ Well-nourished 
B. __ ____.Moderately (or suspected of being) 

malnourished 
C. ___ Severely malnourished 

V. ADDITIONAL INFORMATION 
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A. History of DM. _________________ _ 
B. Vitamin/Mineral supp~ements __________ _ 
C. Liquid or powder supplements _________ _ 
D. ETOH. _____________________ _ 
E. Special diet. _________________ _ 
F. Compliance to diet based on hx. ________ _ 
G. Food intolerances. _______________ _ 
H. Medications. __________________ _ 

PLAN: ________________________ _ 

BY: ____________ __,DATE: __________ _ 



CHAPTER IV 

RESULTS 

Patient Data 

Gender, age, diagnosis, and nutritional assessment 

rating of the subjects are listed in Table II. The average 

age of the patients was 44.25 years. Based on the results 

of the interviews by the more experienced rater, 15% of the 

patients were determined to be well nourished, 70% were 

moderately (or suspected of being) malnourished, and 15% 

were severely malnourished. 

Validity of the Subjective 
Nutritional Assessment Tool 

Validity of the assessment tool was determined by three 

transplant dietitians. All dietitians, after reviewing the 

tool, felt that the assessment tool was valid, and that it 

was of assistance in the measurement of the nutritional 

status of the transplant candidate. Comments from these 

dietitians are shown in Appendix F. 

Interrater Reliability of the Subjective 
Nutritional Assessment Tool 

After the tool was determined to be valid, interrater 

reliability was evaluated. For the twenty patients who were 
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TABLB II 
AGE, SEX, DIAGNOSIS, AND NUTRITIONAL STATUS OF ADULT 

LIVER TRANSPLANT CANDIDATES 

Patient Age(Yrs) Sex Diagnosis Nutritional 
Number Status** 

1 35 M Cirrhosis-NOS* 1 
2 41 F Osler-Weber-Rendu 2 

Syndrome 
3 50 M Sclerosing Cholangitis 1 
4 17 F Budd Chiari 1 
5 40 M Cirrhosis-Laennec's 1 
6 60 M Cirrhosis-Laennec's 2 
7 18 F Wilson's Disease 1 
8 54 F Bile Duct Adenoma 0 
9 40 M Hepatocellular Carcinoma 1 

and Cirrhosis-NOS 
10 35 M Sclerosing Cholangitis 1 
11 50 F Cirrhosis-NOS 1 
12 52 F Cirrhosis-NOS 1 
13 26 F Cirrhosis-Acute 1 

Hepatitis B 
14 50 M Sclerosing Cholangitis 0 
15 61 F Cirrhosis-NOS 1 
16 37 F Chronic Cholestatic Liver 1 

Disease 
17 51 F Cirrhosis-Primary Biliary 2 

Cirrhosis 
18 57 F Cirrhosis-Laennec's 1 
19 52 F Cirrhosis-Laennec's 1 
20 59 F Cirrhosis-Chronic Active 0 

Hepatitis 

*NOS - Etiology Unknown 

** 0 Well Nourished 
1 = Moderately (or suspected of being) malnourished 
2 = Severely Malnourished 
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given SGA ratings by the two dietitians, there was agreement 

in sixteen (80%) of the cases. When data was evaluated 

using Spearman correlation coefficients, a strong positive 

relationship was observed in the overall SGA agreement of 

all parameters (r-0.91, p<0.01). This indicates that highly 

significant agreement existed between the two raters when 

they used SGA for assessing liver transplant patients. 

Spearman correlation coefficients were also used to 

determine usefulness of each section of the tool. Sections 

that did not show strong interrater reliability included: 

food intake level, nausea, difficulty chewing, presence of 

ascites or edema, cheilosis or stomatitis, and xerosis. 

T-test showed that the only parameter that was significantly 

different between the two raters was xerosis. Since no 

positive responses for swollen or magenta tongue, 

hyperkeratosis, or spoon-shaped nails were found, 

correlations could not be calculated for these responses. 

All other sections of the tool were found to have strong 

interrater reliability at p~0.01 level. Spearman 

correlation coefficients for each variable are shown in 

Table III. 

Association Between Variables 
and Final SGA Rating 

Spearman correlation coefficients were also utilized to 

indicate the degree of association between each variable and 



TABLE III 

INTERRATER RELIABILITY OF EACH VARIABLE USED IN 
THE SUBJECTIVE NUTRITIONAL ASSESSMENT TOOL 

FOR ADULT LIVER TRANSPLANT CANDIDATES 

Spearman 
Correlation Significance 

variable coefficient Level 

*Weight change 0.66 0.001 
*Appetite change 0.71 <0.001 
*Early satiety 0.81 <0.001 
*Taste changes 0.65 0.001 
Intake level 0.40 0.039 
Nausea 0.30 0.098 

*Constipation 0.68 <0.001 
Difficulty chewing -0.05 0.413 

*Difficulty swallowing 0.79 <0.001 
*Vomiting 0.68 <0.001 
*Diarrhea 0.52 0.010 
*Dysfunction 0.60 0.002 
*Fat stores 0.61 0.002 
*Muscle wasting 0.65 0.001 
Ascites/edema 0.36 0.062 

*Hair loss .1.00 <0.001 
Cheilosis/stomatitis 0 .19 0.208 

+Magenta/swollen tongue -----
Xerosis 0.25 0.140 

+Hyperkeratosis -----
+Spoon-shaped nails -----
*Encephalopathy 0.89 <0.001 
*Infection 0.94 <0.001 
*Renal function 1.00 <0.001 
*Varices 1.00 <0.001 
*Final SGA rating 0.67 0.001 

* significant at p~0.01 level 

+ == did not appear in any patient in the study 
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the final SGA rating. Constipation, difficulty chewing, fat 

stores, muscle depletion, presence of ascites or edema, hair 

loss, cheilosis or stomatitis, xerosis, and encephalopahty 

were all significant at p~0.05. 

Predictors of Final SGA Rating 

Another goal of this study was to determine which 

assessment items were the strongest predictors in regards to 

the final SGA rating. Stepwise multiple regression was 

employed to determine that muscle wasting, presence of 

ascites or edema, nausea, and weight change were the four 

strongest predictors (r2 = 0.79, p~0.05). 



CHAPTER V 

DISCUSSION 

Comparison of the Subjective Nutritional Assessment 
Tool for Adult Liver Transplant Candidates to 

Assessment Protocols Previously Used For 
Patients with ESLD 

The nutritional assessment tool used in this study 

incorporated subjective parameters which have not 

traditionally been used in the assessment of ESLD patients. 

Other studies have utilized weight measurements, prognostic 

nutritional index scores, synthetic protein concentrations, 

creatinine-height excretions values, urinary 

three-methylhistidine values, TLC values, and delayed 

cutaneous hypersensitivity tests and found them to be of 

little value with ESLD patients (2,10). The study by 

DiCecco (10) concluded that the best method of assessing the 

nutritional status of patients with ESLD was through the use 

of clinical judgement based on all of the available data 

regarding dietary history, physical examination, and 

biochemical measurements. The avoidance of objective 

parameters and use of clinical judgment was the basis of the 

subjective nutritional assessment tool evaluated· in this 

study. 
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Comparison of the Subjective Nutritional 
Assessment Tool for Adult Liver 
Transplant Candidates to SGA 

Utilized for Other 
Hospitalized Patients 

SGA was first developed for use with "general surgery 

patients". This technique was found to have a high 

interrater reliability when used with "general surgery 

patients" (21) and patients undergoing gastrointestinal 

surgery (5). Likewise, when adapted for use with adult 

liver transplant candidates, SGA was found to have high 

interrater reliability. 

In previous studies of SGA, interrater agreement of 

final SGA rating was found in 91% and 81% of cases (4,21). 

Although the population used for the present study was 

smaller than those in previous studies, the results of this 

study were comparable (agreement in 80% of the twenty 

cases). It is felt that if a larger number of cases were 

included in this study, the rate of agreement would increase 

since the inexperienced rater would become more familiar 

with the tool. It is also important to note that when 

raters disagreed on the final SGA rating, the rating was 

only one category apart, i.e. if one rater found a patient 

to be severely malnourished, the other rater always found 

the patient to be severely or moderately malnourished, but 

never well nourished. 

When SGA was evaluated in a previous study for use with 

patients undergoing gastrointestinal surgery (4), loss of 
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subcutaneous tissue and muscle wasting were consistently 

predictive of malnutrition; and weight loss was also a 

significant predictor in patients with severe malnutrition. 

In this study, muscle wasting and weight change were also 

both strong predictors of SGA score along with the presence 

of ascites or edema and nausea. 

Finally, SGA was determined to be a valid nutritional 

assessment technique for "general surgery patients" by 

correlation of SGA score with objective measures of 

nutritional status and three measures of hospital morbidity 

(21). Based on the evaluation of the tool by transplant 

dietitians, SGA for adult liver transplant candidates was 

also concluded to be valid. 

Limitations of the Tool 

The use of SGA for liver transplant candidates does 

have some limitations. Limitations of this tool include the 

patient's ability to recall and provide an accurate 

nutritional history. Patients with encephalopathy may 

especially have difficulty with ability to recall 

information. Consequently, the input of the patient's 

family is vital. Some areas with low interrater reliability 

such as intake level, nausea, and difficulty chewing 

depended on the ability of the patient to provide a history. 

Another limitation of the tool is the rater's ability 

to interpret physical symptoms. This limitation was 



38 

apparent when it was discovered at the conclusion of the 

study that the two raters based their diagnosis of xerosis 

on different criteria. Since symptoms of nutrient 

deficiencies appear at a low rate in the hospitalized 

population, most dietitians have little experience 

diagnosing these deficiencies. The raters in this study 

felt uncomfortable diagnosing these symptoms and the 

appearance of these deficiencies was low in the study 

population. Although a dietitian using SGA could be better 

trained to diagnose these conditions, items in this section 

were not strong predictors of SGA and could probably be 

removed from the tool without affecting its validity and 

reliability. 

The symptoms of nutrient deficiencies, along with other 

parameters were not the strongest predictors of final SGA 

score. This, however, does not imply that all other 

parameters are of no value in the assessment. In addition 

to the four strongest predictors of SGA score, other 

parameters help increase the predictability power of the 

tool. These other parameters also provide the transplant RD 

important information about the patient to help in planning 

nutritional care, i.e. although early satiety was not one of 

the strongest predictors of SGA score, that information 

helps the RD determine if the patient would benefit from 

small, frequent feedings. 



CHAPTER VI 

SUMMARY AND CONCLUSIONS 

A subjective nutritional assessment tool was developed 

for use with adult liver transplant candidates. This tool 

was found to be valid by transplant dietitians who evaluated 

it for completeness, usefulness, and ease of use. The 

subjective assessment tool was used to assess twenty adult 

liver transplant candidates at BUMC. Evaluation of the 

assessment results showed that the tool had high interrater 

reliability. Four parameters (muscle wasting, presence of 

ascites or edema, nausea, and weight change) were found to 

be the strongest predictors of SGA score, but use of other 

parameters did not reduce the predictability of the tool. A 

low interrater reliability for the section on nutritional 

deficiencies, as well as difficulties experienced by raters 

in diagnosing nutrient deficiencies suggest that this 

section could be removed from the tool without affecting its 

reliability and validity. 

Recommendations for Further Research 

Based on the findings of this study, continuing 

research of SGA in liver transplant patients is important. 

Since this is the first SGA tool which has been developed 
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for transplant patients, it is recommended that the revised 

tool be further tested for reliability on a larger number of 

patients. Nutritional status of this population should be 

further evaluated to report incidence and relationship of 

pre-transplant nutritional status to liver disease diagnosis 

and post-transplant needs. 
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BAYLOR U:\l\"ERSIT Y MEDICAL CE:\/TER 

June 28, 1988 

Jeanette Hasse, R.D. 
4 Robe rts 
Dallas, TX 75246 

Re: Nutritional Assessment Study for 
Adult Liver Transplant Candidates 

Dea r :-lrs. Hasse: 

Daniel E. Poirer. M.D. 
Gasm>enreruk, i:r-· 

I have reviewed your proposed study fo r nutritional assess ment of 
liver tran s plant candidates. I conside r it to be well conceived 
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a nd will b2 pleased to assist you in its completion. All liver 
transpl an t candidates being evaluated will be available to you fo r 
interview. This should be done on an appointment basis and schedu
l ed throug~i our Nurse Coordinator, Carmen Cortelyou. Warmest 
regards. 

Sincerely, 

t~ ( f;~~-~ 
Da~iel E. Polter, M.D. 

DEP /s:i.. 

3500Gaston Avenue • Dallas. Texas 75246 • (21 4) 820-2232 



BAYLOR l ' '.\: J\ 'ERSlTY \iEDI C.-\L CE'.'.'TER 

Jeanette Hasse, R.D., L.D. 
Transplant Services 
Baylor University Medical Center 
4th Floor Robert 
3500 Gaston Ave. 
Dallas, TX 7 5246 

Dear Ms. Hasse: 

l 'i,'\' l, .1 , r ,n .-\\ c'!l ll c 
[\1 !!. 1, . Tc·\ 1, ~'i:4<' 

(21 4\ i--2 ,' -,'lll 
C1l0 k .-\JJr<,',, : RA YIJ..1RI 1_->,.L 

July 21, 1988 
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The Institutional Review Board for Human Protection approved your study, "Reliability 
and Validity of a Subjective Nutritional Assessment Tool for Adult Liver Transplant Candidates," 
at the July 21, 1988 meeting. 

The Committee asked me to remind you that both Baylor University Medical Center and the 
Department of Health and Human Services regulations require that written consents must be 
obtained from all human subjects in your studies. Informed consent can only be obtained by the 
principal investigator or co-investigators listed in your protocol. These consent forms must be kept 
on file for a period of three years past completion or discontinuation of the study and will no doubt 
be subject to inspection in the future. 

HHS regulations require you to submit annual and terminal progress reports to Baylor's 
Institutional Review Board and to Receive at least annual approval of your activity by this 
Committee. You are also required to report to this Committee any death or serious reactions 
resulting from your study. Failure to submit the above reports may result in severe sanctions being 
placed on the Medical Center. 

Funhermore, we have been directed to review any changes in your research activity. In 
other words, should your project change, another review by the Committee is required. 

The IRB is in compliance with the requirements in the Federal Register, Volume 46, No. 
17, Part 56, published January 27, 1981. 

SJ?~~2P{U:/ . 
/ ',_J 1 \ ~ 
George J. Race, M.D., Ph.D. 
Chairman, Institutional Review 
Board for Human Protection 

1 C' I , iJ J. 1, I.. .. ..._ , . , , 
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TEXAS WOMAN'S UNIVERSITY 
P.O. Box 22939, TWU Station 

OFFICE OF RESEARCH AND GRANTS ADMINISTRATION 
DENTON, TEXAS 76204 

HUMAN SUBJECTS REVIEW COMMITTEE 
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Name of Investigator: Jeanette Hasse Center:Denton -~~~'-===----------
Address: Department of Nutrition & Food Sciences 

Denton, TX 76204 

Dear Jeanette Hasse 

Date: 9-7-88 

Your study entitled Reliabiiity and Validity of a Subjective Nutritional 

Assessment Tool for Adult Liver Transplant Candidates 

has been reviewed by a committee of the Human Subjects Review Committee 
and appears to meet our requirements in regard to protection of 
individuals' rights. 

Be reminded that both the University and the Department of Health, 
Education, and Welfare regulations typically require that signatures 
indicating informed consent be obtained from all human subjects in your 
study. these are to be filed with the Human Subjects Review Cornn11ttee. 
Any exception to this requirement is noted below. Furthermore, 
according to DHEW regulations, another review by the Committee is 
required if your project changes. 

Special provisions pertaining to your study are noted below: 

The filing of signatures of subjects with the Human Subjects Review 
--Corrnnittee-is not required. 

Other: --
x No special provisions apply. 

cc: Graduate School 
Project Director 
Director of School or 

Chairman of Department 

10/1/87 

Sincerely, 

~~1vt, 
Chairman 
Human Subjects Review 

Corrnnittee at Denton 
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PARTICIPATION EXPLANATION AND CONSENT FORM 

PROJECT TITLE: Reliability and Validity of a Subjective 
Nutritional Assessment Tool for Adult Liver 
Transplant Candidates 

INVESTIGATOR: Jeanette Hasse, R.D., L.D. 

BACKGROUND INFORMATION: 
It is not unusual for liver transplant candidates to be 

nutritionally depleted. All liver transplant candidates at 
BUMC are routinely seen by the transplant dietitian for 
nutritional assessment. Most common nutritional assessment 
parameters cannot be used for patients with end-stage liver 
disease. A new nutrition assessment technique for liver 
transplant candidates has be~n developed at Baylor 
University Medical Center (BUMC). This study is being done 
to find out if it can be used by more than one dietitian and 
obtain the same results. 

WHAT WILL HAPPEN TO YOU DURING THE STUDY: 
You will be interviewed by the transplant dietitian and 

by one other dietitian familiar with liver tranplant 
patients. The dietitians will interview you at two separate 
times and will ask you the same questions each time. You 
will be asked about your weight, your appetite, your eating 
habits, your physical activity, and about symptoms you may 
be experiencing. Each interview will take approximately 30 
minutes. The dietitians will make a conclusion about your 
nutritional status. Later, the results will be compared. 
Your physician will be notified of the results. 

BENEFITS FOR YOUR PARTICIPATION: 
By identifying your nutritional status, it can be 

determined if you need extra nutrition before or after 
transplantation. It has been found that most people 
undergoing surgery do better when they are in the best 
nutritional shape possible. 

RISKS THAT MAY OCCUR DURING THE STUDY: 
You will not be at any risk by participating in this 

study. A nutritional assessment is routinely completed for 
all liver transplant candidates. The information obtained 
will be shared with the medical team and the people involved 
in the study. 

INCENTIVES FOR YOUR PARTICIPATION: 
You will not be paid for taking part in this study. 
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PARTICIPATION IN THE STUDY: 
Your participation in this research study is strictly 

voluntary. You are free to withdraw from this study at any 
time without loss of benefits, if any. If you have 
questions or problems concerning your participation in the 
study, or any part of the study in general, please contact: 

Jeanette Hasse, R.D., L.D. (214) 820-2050 

Patients are responsible for the medical costs associated 
with participation in this program. 

CONFIDENTIALITY: 
Records will be kept regarding your participation in 

the study and will be made available for review only as 
required by the Food and Drug Administration under the 
guidelines established by the Federal Privacy Act. 

CERTIFICATION: 

I RAVE READ AND UNDERSTAND THE FOREGOING SUMMARY AND 
VOLUNTARILY CONSENT TO PARTICIPATE IN TRIS STUDY. 

Patient Date 

Witness Date 



CONSENT FORM B 

TEXAS WOMAN'S UNIVERSITY 
HUMAN SUBJECTS REVIEW COflllTTEE 

Title of Project: Reliability and Validity of a Subjective Nu ~ritiona l 

Assessment Tool for Adult Liver Transplant Candidates 

Consent to Act as a Subject for Research and Investigation: 
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I have received an oral description of this study, including a fair 
explanation of the procedures and their purpose, any associated discomforts 
or risks, and a description of the possible benefits. An offer has been 
made to me to answer all questions about the study. I understand that my 
name will not be used in any release of the data and that I am free to 
withdraw at any time. I further understand that no medical service or 
compensation is provided to subjects by the university as a result of injury 
from participation in research. 

Signature Date 

Witness Date 

Certification by Person Explaining the Study: 

This is to certify that I have fully informed and explained to the above 
named person a description of the listed elements of informed consent. 

Signature 

Position 

Witness Date 

One copy of this form, signed and witnessed, must be given to each subject. 
A second copy must be retained by the investigator for filing with the 
Chairman of the Human Subjects Review ColTITlittee. A third copy may be made 
for the investigator's files. 
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BAYLOR UNIVERSITY MEDICAL CENTER NUTRITIONAL 
ASSESSMENT FOR LIVER TRANSPLANT PATIENTS 

Patient name ____________ I.D. number ______ _ 
Family name(s) ______________________ _ 
Age _____ Birthdate __________________ _ 
Diagnosis _________________________ _ 
Referring physician. ________ ~Home _________ _ 

I. HISTORY 
A. Weight 

Height ____ Current weight __ _ 
Pre-illness weight __ _ 
Weight in past 6 months: high ___ low __ _ 
Overall change in past 6 months: ___ % 
* Weight change is significant when due to 

weight loss or ascites/edema 
___ l-5% change 
___ 6-10% change 
___ >10% change 

B. Dietary intake change- relative to normal 
Appetite in past two weeks 

___ Good 
___ Fair 
___ Poor 

C. Current intake per recall 
___ calories gm protein 

BEE ___ Est. needs ___ Cals ___ Pro 
---Matches needs 
___ Below needs 
___ Above needs 

D. Gastrointestinal symptoms 
Nausea 

none 1-2 weeks 
Constipation 

none 1-2 weeks 
Difficulty chewing or swallowing 

none 1-2 weeks 
Vomiting 

none 1-2 weeks 
Diarrhea 

none 1-2 weeks 

E. Functional capacity 

>2 weeks 

>2 weeks 

>2 weeks 

>2 weeks 

>2 weeks 

Occupation. __________________ _ 
What hours do you work (if still working) __ _ 
Type of activities/exercise _________ _ 
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Increase in fatigue? _____________ _ 
_______ No dysfunction 
_______ Dysfunction 

Duration ___ weeks 
Type: working suboptimally 

___ ambulatory 
__ -----bedridden 

II. PHYSICAL 
A. Status of subcutaneous fat (triceps, chest) 

----ogood stores 
___ fair stores 
___ poor stores 

B. Muscle wasting (quadriceps, deltoids) 
___ n,one 
___ m.ild to moderate 
___ severe 

C. Edema and ascites 
___ n.one 
___ .mild to moderate 
___ severe 

III. EXISTING CONDITIONS 
A. Encephalopathy 

___ none 
___ mild 
___ severe 

B. Chronic or recurrent infection 
___ n,one 
___ l week 
___ > 1 week 

C. Renal function 
----ogood 
___ fair 
___ ,poor 

IV. ADDITIONAL INFORMATION 
A. History of DM _______ __,_ ________ _ 
B. Vitamin/Mineral supplements __________ _ 
C. Liquid or powder supplements _________ _ 
D. ETOH _____________________ _ 
E. Special diet ________________ _ 
F. Food intolerances _______________ _ 
G. Medications __________________ _ 



V. SUBJECTIVE NUTRITION ASSESSMENT RATINGS (based on 
sections I, II, III) 

A. ___ Well-nourished 
B. ______ Moderately (or suspected of being) 

malnouri$hed 
C. ___ Severely malnourished 
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PLAN: ________________________ _ 

BY: ____________ ~DATE: _________ _ 
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September 12, 1988 

BAYLOR l ~'.\' J\ 'ER SITY MEDI CAL CE:'<TER 

3 'S 00 C ,1,r , in .-\, c>n lll' 

l"b ll.i, . Tn .1, 7'S 24 t 
(:14) ~:0-0]]] 

C 1f,k .AJclrc,, R.-\YL'--; RD.-\L 

Dear Transplant Dietitian, 

As a dietitian working in the field of liver 
transplantation, you face many challenges in providing 
optimal nutritional care for transplant recipients. The 
first step in providing nutritional care is assessment of 
the candidate's nutritional status. 

You are aware of the difficulty in assessing the nutritional 
status of patients with end-stage liver disease. Most of 
the traditional nutritional assessment parameters such as 
albumin and weight loss are not valid in this group because 
of decreased liver function, ascites, etc. As a result, I 
have developed a subjective assessment tool to evaluate the 
nutritional status of adult liver transplant candidates. 
This tool is based on Subjective Global Assessment reported 
by Detsky and associates. I have used this tool with 
approximately 75 transplant candidates and found it to be a 
useful tool. In order to validate this tool, I am seeking 
your input and the input of two other transplant dietitians. 

Please review the assessment tool, the explanation on how to 
use the tool, and the article on Subjective Global 
Assessment. Please evaluate this tool on its own value. 
Comment upon the completeness, usefulness, and ease of use 
of the tool. This tool will also be studied for reliability 
at Baylor University Medical Center. 

I am conducting this research in fulfillment of the 
requirements for my Master's Degree in Nutrition at Texas 
Women's University. Your input as an expert in transplant 
nutrition is valuable to my research. - Please return your 
comments to me in the enclosed stamped envelope no later 
than September 28, 1988. 

Thank you in advance for your participation. I will be 
happy to send you a copy of the results of the study upon 
request. Please call me at (214) 820-2050 if you have any 
questions about your participation. 

Sincerely, 
I 

• , • ; I ' . / 

Jeanette Hasse, R.D., L.D. 
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HOW TO USB SUBJECTIVE ASSESSMENT TOOL 
FOR LIVER TRANSPLANT CANDIDATES 

This assessment form is filled out while interviewing 
the liver transplant candidate. This is done during the 
transplant evaluation process. Often family members are 
also present to provide information. 

Below is an explanation of each part of the assessment 
tool. The explanation will discuss the rationale for each 
part and factors to be considered in making the final 
assessment. 

I. HISTORY 
A. Weight: 

Information regarding current weight, pre-illness 
weight, and weight in past 6 months is gathered. 
The percent of weight change may provide insight 
into weight loss or gain from decreased intake or 
from ascites. 

B. Dietary Intake: 
Try to obtain patient's or family's opinion about 
patient's current appetite compared to appetite 
pre-illness. A poor appetite could suggest 
inadequate intake. 

C. Current Intake: 
Recall is obtained via 48 hour food diary or a 24 
hour recall of a typical day if a food diary has 
not been filled out by the patient. A intake below 
estimated needs is a nutritional risk factor. 
Estimate calorie needs to be about 1.3 - 1.5 times 
the BEE and protein needs as tolerated depending on 
encephalopathy. 

D. Gastrointestinal symptoms: 
Determine if patient experiencing any g.i. problems 
and for what duration. These symptoms may indicate 
problems that may interfere with food intake or 
absorption. 

E. Functional capacity: 
Determine the patient's activity level. This may 
provide insight into strength. Less mobile 
patients can also experience greater muscle loss. 

II. PHYSICAL 
A & B. Status of subcutaneous fat and muscle wasting: 

Determine by visual and physical examination the 
patient's fat and muscle mass. The patient and 
family may also be able to give important 
information regarding how the patient's mass has 
changed and how the patient's clothes now fit. 

59 



A wasted appearance would indicate nutritional 
depletion. 

C. Edema and ascites 
Assess level of edema and ascites. A large amount 
of ascites can affect a patient's appetite and may 
indicate the severity of the liver disease. A 
large amount of ascites with a stable weight would 
indicate that the fluid gain was masking a loss of 
muscle and fat. 

III. EXISTING CONDITIONS 
This information may be obtained from patient and/or 
patient's medical record. These conditions indirectly 
affect nutritional status by altering metabolism and 
nutrient needs. 

IV. ADDITIONAL INFORMATION 
This section provides the dietitian with helpful 
information but usually has no major influence on the 
final nutritional assessment rating. 

V. SUBJECTIVE NUTRITION ASSESSMENT RATING 
Review parts I-III. Parts I and II should be weighted 
most heavily in your assessment rating decision because 
of their direct effect on nutritional status. Consider 
these factors when making your final overall subjective 
nutrition assessment rating for the patient. 

A. Well-nourished: 
These patients will usually have normal muscle and 
fat mass, none to mild edema or ascites, few g.i. 
symptoms, fairly good intake, and are usually at 
least ambulatory. 

B. Moderately (or suspected of being) malnourished: 
These patients may have one significant change or a 
combination of the following: 

weight change 
inadequate intake for a sustained period of time 
prolonged g.i. symptoms 
decreased functional capac~ty 
mild to moderate depletion of fat/muscle 

C. Severely malnourished 
These patients may have any of the symptoms of the 
group above, but the factor that usually puts 
patients into this category is a marked change in 
physical appearance; i.e. thin and wasted 
appearance with possible ascites. 
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UCLA 

Dear Jeanette, 

UCLA MEDICAL CENTER 

THE CENTER FOR THE HEAL TH SCIENCES 

Margaret M. Ohara, MS,RD,CNSD 
Dept. of Nutrition B3-315 CHS 

· 10833 Le Conte Ave. 62 
Los Angeles, CA 90025-1661 

I have reviewed the article on SGA, your assessment tool and the explanation 

on how to use the tool. Overall, the idea of SGA seems ideal for the liver 

transplant pppulation as many conventional nutritional assessment parameters are 

unreliable. 

The tool appears relatively complete as it is. You may however want to add 

some aetail in several areas. Under "Dietary intake", you may want to include 

taste changes as well as appetite. Often these patients zinc stores are depleted 

causing taste changes which in turn alter appetite, Under "current intake", you 

may also want to quantify grams of sodium in the 24hour intake for the obvious 

reasons. I would also include signs of vitamin/ mineral deficiencies under the 

physical section. Obvious signs of vitamin deficiency do not frequently arise, 

nowever I don't think other team members are looking for these signs and they 

would be important in documenting both malnutrition and advanced liver disease. 

Lastly ( I promise!), you may want to add gastric or esophageal varices or bleeds 

as both of these common symptoms effect nutrient intake. 

Overall, Jeanette, the tool appears very useful and very easy to use, 

Thank you for including our institution in your research. Please let me know 

the outcome of your validity testing. Also, if I can be of any other help please 

let me know. 

(Letterhead for interdepartmental use) 

Sincerely, 

Margaret M. Ohara, MS,RD,CNSD 

~I; lauy1JJd m UYU,,( c___ 1 ms, 120 

C1VSa 



Rochester M~thodist Hos2ital __ _ =r, . • ,~ 

A MAYO FOUNDATION HOSPITAL 

September 21, 1988 

Jeanette Hasse, RD, ID 
Transplant Service 
4 Roberts 
Baylor University Medical Center 
3500 Gaston 
Dallas, Texas 75246 

Dear Jean: 
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Hi! It was good to talk to you the other day. I am looking forward to 
San Francisco, NJA, and especially our meeting on Thursday. It will be 
nice to meet in person. 

I think that your subjective assessment tool looks great. It includes 
just about everything that I usually ask my patients so I think that 
you have developed a valid tool. I am sure that you have found it as 
helpful as I have in assessing the current (baseline) nutritional 
status of your patients. The only two additional things that I usually 
ask concern early satiety (having the patient quantify the degree) and 
compliance to special diet restriction(s) based on the diet history. 
Otherwise, I do not have much to add to what you have done. 

Thank you for including me in those who are reviewing your tool. I 
would appreciate receiving a copy of your results. 

See you in San Francisco! 

Sincerely, 

~ l t c.L 

Sara R. Dicecco, MS,RD 

/jb 

201 West Center Street • Rochester, Minnesota 55902 • Telephone 507-286-7890 



Presbyterian-University Hospital of Pittsburgh 

; ·.· ' ' ' . . . 
.. '·, ' 
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BAYLOR UNIVERSITY MEDICAL CENTER 
NUTRITIONAL ASSESSMENT FOR LIVER TRANSPLANT PATIENTS 

Patient name __________ I.D. number ______ _ 
Family name(s) ______________________ _ 
Age ______ Birthdate _________________ _ 
Diagnosis ___________ ---'Length of disease ___ _ 
Referring physician Home ________ _ 

I. HISTORY 
A. Weight 

Height ___ Current weight __ _ 
Pre-illness weight __ _ 
Weight in past 6 months: high __ _ low __ _ 
Overall change in past 6 months: ___ % 
* Weight change is signifi~ant when d~e to 

weight loss or ascites/edema 
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1=5% change j-.. S/lt ,,~) Yt'.'71/ /~J/ 097:F c:~/Y/j'T 77c_,£ 
___ 6 10% change 0 ,c- c,7 ;,9,yc~ /(? .L.c,5 ::, c ·,e 0 ,,v,v c 
___ > 10% change , :i 

B. Dietary intake change-relative to normal 
Appetite in past two weeks 
___ Good 
___ Fair 
___ Poor 

C. Current intake per recall 
___ calories gm protein 

BEE ___ Est. needs ___ Cals ___ Pro 
___ Matches needs ~ 
___ Below needs 4"'.5::--.,,,.,C- / J c~ / S' ? 
____ Above needs 

D. Gastrointestinal symptoms 
Nausea 

___ none 
Constipation 

___ l-2 weeks ___ >2 weeks 

____ none ___ 1-2 weeks ___ >2 weeks 
Difficulty chewing or swallowing 

___ none 1-2 weeks ___ >2 weeks 
Vomiting 

___ none 
Diarrhea 

___ none 

___ l week 

___ 1 week 

E. Functional capacity 

___ >l week 

___ >l week 

Occupation _______ ,-------------,-----
·What hours do you work (if still working) ____ _ 
Type of activities/exercise __________ _ 
Increase in fatigue? ______________ _ 



___ No dysfunction 
___ Dysfunction 

Duration ___ weeks 
Type: working suboptimally 

___ ambulatory 
__ _.bedridden 

II. PHYSICAL 
A. Status of subcutaneous fat (triceps, chest) 

---~good stores 
___ fair stores 
___ poor stores 

B. Muscle wasting (quadriceps, deltoids) 
___ n.cr.e 
___ .mild to moderate 
___ .severe 

C. Edema and ascites 
___ n. one 
___ .mild to moderate 
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___ severe 7£7) , ✓ //£ 
. ~ _ ~ t.J/JCII / - / · _-

III. 

/If' ::" ;llfi;;r-. r,-- .._-s,,-~7J;U 
. IJ:.-P ~'f.Y ,,,,:,::_;.:: 1/;7;"?,vcS ? // 

EXISTING CONDITIONS - /1/,'t,J ~ I 
0/ ... ,~,;;- :_;,a;_,91T-7 ~ ; / / ,,-,Cf / // /,1/'./ 

A. Encephalopathy F:' !'II/?~ /,7,.J~ ./'\ A-,J /: .·/if / / I/ /1' :,,, 
...-- /-:"/ d~-V r-1 L: ..... ___ none 77 ;,,.. u , · ~ ,-" ,:,-

___ mild ;::::1 ,1'C72.i/J/.J..Y /21'L,,__ · 
___ severe 

B. Chronic or recurrent infection 
___ none 
___ l week 

> l week ---
C. Renal function ? 

___ good .i✓r ,rf/1£ 
fair - µ;;,, · ---___ poor 

'l ;t: 
IV. ADDITIONAL INFORMA~ 

1/[U 1 / A. History of DM_· _____________ _ 
tf 1' ,;/ ,./ / 1'Y B. Vitamin/Mineral supplements __________ _ 

.A"'£j'f- /, c. Liquid or powder supplements _________ _ 
fJ ; ,,· ~U! D ETOH 
,.j; I J._J • -----------------------
'[,Al" , fl / E. Special diet _________________ _ 

t :Pj\ ),,,.,/ F. Food intolerances __________________ _ 
1 u.5J:-L 'r. .~.1r, 1,,, G ~ edications - ..... 
~ f)r t I 1}/i-) ~ - -~ 
~, v r ..... 1 (/f.'F- 1..-;,,.,,", t / .. 7 /4'--f:.", cJ;;;G,f' /.r'11/?/:- / 7,,..c?",70;1/---y l 

_,,.,,;;('~. I 0/iv J.J,.'J 
{{)'l,, r . 
.., I' ,,.-

;UJ-U 1 
(j[ffl , 

,,1 
,,11 

lill 
1111 
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PATIENT DATA 
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KEY FOR PATIENT DATA 

Patient A= patient interviewed by investigator 
Patient B = patient interviewed by second RD 
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CATEGORY CODE (ABBREVIATION) RATING NUMBER CODE 

I. HISTORY 

A. Weight (WT CHG) no change 0 
1-5% change 1 
6-10% change 2 
>10 % change 3 

B. Appetite 
1. Dietary Intake good 0 

(APPETITE CHG) fair 1 
poor 2 

2. Satiety (EARLY SATIETY) none 0 
1-2 weeks l 
>2 weeks 2 

3. Taste (TASTE CHG) none 0 
1-2 weeks l 
>2 weeks 2 

C. Intake (INTAKE LEVEL) matches/exceeds needs 0 
below needs protein 

or calories l 
below needs protein 

and calories 2 

D. GI Symptoms 
1. Nausea (NAUSEA) none 0 

1-2 weeks l 
>2 weeks 2 

2. Constipation (CONST) none 0 
1-2 weeks l 
>2 weeks 2 

3. Difficulty chewing none 0 
(DIFF CHEW) 1-2 weeks l 

>2 weeks 2 



4. Difficulty swallowing 
(DIFF SWAL) 

5. Vomiting (VOMIT) 

6. Diarrhea (DIAR) 

E. Functional Capacity 
(DYSFUNC) 

II. PHYSICAL 

none 
1-2 weeks 
>2 weeks 

none 
1-2 weeks 
>2 weeks 

none 
1-2 weeks 
>2 weeks 

no dysfunction 
working suboptimally 
ambulatory 
bedridden 
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0 
1 
2 

0 
1 
2 

0 
1 
2 

0 
1 
2 
3 

A. Status of subcutaneous fat good O 
(FAT) fair l 

poor 2 

B. Muscle wasting (MUSCLE) none O 
mild to moderate l 
severe 2 

C. Edema and ascites (FLUID) none O 
mild to moderate 1 
severe 2 

D. Symptoms of vitamin/mineral deficiency 
l. Hair loss (HAIR) none 

2. Cracks/scars on lips 
(LIP) 

3. Tongue red or swollen 
(TONGUE) 

4. Xerosis (XEROSIS) 

<l mon. 
>l mon. 

none 
<l mon. 
>l mon. 

none 
<l mon. 
>l mon. 

none 
<l mon. 
>l mon. 

0 
1 
2 

0 
1 
2 

0 
1 
2 

0 
1 
2 



5. Follicular hyperkeratosis none 
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0 
1 
2 

(HYPERKERAT) <1 mon. 
>1 mon. 

6. Spoon shaped, brittle, 
ridged nails (NAILS) 

III. EXISTING CONDITIONS 
A. Encephalopathy (ENCEPH) 

B. Chronic or recurrent 
infection (INFEX) 

C. Renal Function (RENAL) 

none 
<1 mon. 
>1 mon. 

none 
mild 
severe 

none 
1 week 
>1 week 

0 
1 
2 

0 
1 
2 

0 
1 
2 

no renal insufficiency 0 
insufficiency-

no dialysis 1 
renal failure-dialysis 2 

D. Varices (VARICES) none O 
varices-no bleeds 1 
varices with bleeds 2 

IV. SUBJECTIVE NUTRITION ASSESSMENT 
RATINGS (ASSESSMENT) well-nourished 0 

moderately (or sus
pected of being) 
malnourished 1 

severely malnourished 2 
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ALL PATIENT DATA BY PATIENT NUMBER AND CATEGORY 

PT. * WT CHG APPETITE EARLY TASTE INTAKE NAUSEA 
CHG SATIETY CHG LEVEL 

lA 2 1 2 0 0 0 

lB 3 1 2 0 1 2 

2A 3 1 2 0 2 2 

2B 2 0 1 0 2 0 

3A 3 2 2 2 0 2 

3B 3 2 2 2 2 2 

4A 3 1 2 0 2 1 

4B 3 1 2 0 2 1 

5A 2 0 0 0 1 0 

5B 2 0 0 0 2 0 

6A 3 1 2 0 2 0 

6B 3 1 2 0 2 0 

7A 3 1 2 0 0 0 

7B 3 1 2 0 2 1 

BA 3 0 0 0 2 1 

BB 1 0 0 0 2 2 

9A 2 0 0 0 2 0 

9B 2 0 0 0 1 0 

lOA 3 0 0 2 0 0 

lOB 3 2 0 2 l 2 
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PT i CONST DIFF DIFF VOMIT DIAR DYSFUNC FAT 
Cllll S.iaL 

lA 0 0 2 0 0 1 0 

lB 0 0 2 0 2 1 1 

2A 0 0 0 0 0 3 2 

2B 0 0 0 0 0 3 2 

3A 0 0 0 0 0 1 1 

3B 0 0 0 0 0 0 1 

4A 1 0 0 0 1 1 1 

4B 0 0 0 0 2 1 1 

5A 0 0 0 0 0 1 1 

5B 0 0 0 0 2 1 1 

6A 2 2 0 0 0 2 2 

6B 2 0 0 0 0 2 2 

7A 0 0 0 0 0 0 0 

7B 0 0 0 1 0 3 0 

BA 0 0 0 1 1 0 0 

BB 0 0 0 2 1 0 1 

9A 0 0 0 0 0 0 0 

9B 0 0 0 0 0 1 0 

lOA 0 0 0 0 0 2 1 

lOB 0 0 0 0 0 2 1 
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PT i MUS- FLUID HAIR LIP TONGUE XEROSIS HYPER 
CLE. KERAT 

lA 1 1 0 0 0 0 0 

lB 1 1 0 0 0 2 0 

2A 2 2 0 0 0 0 0 

2B 1 1 0 2 0 2 0 

3A 1 1 0 0 0 0 0 

3B 1 1 0 0 0 2 0 

4A 1 0 0 0 0 0 0 

4B 1 1 0 2 0 0 0 

5A 1 1 0 0 0 0 0 

5B 1 1 0 0 0 0 0 

6A 2 0 0 0 0 2 0 

6B 1 2 0 0 0 2 0 

7A 0 1 0 0 0 0 0 

7B 0 1 0 0 0 0 0 

BA 0 0 0 0 0 0 0 

BB 1 0 0 0 0 0 0 

9A 0 1 0 0 0 0 0 

9B 0 1 0 0 0 0 0 

lOA 1 0 0 0 0 0 0 

lOB 1 0 0 0 0 0 0 
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tlJ NAILS ENCEPH INFEX RENAL YARICES ASSESSMENT 

lA 0 l 0 0 2 l 

lB 0 l 0 0 2 l 

2A 0 l 0 0 0 2 

2B 0 l 0 0 0 l 

3A 0 l 0 0 2 l 

3B 0 l 0 0 2 l 

4A 0 l 0 l l l 

4B 0 l 0 l l l 

5A 0 0 0 0 2 l 

5B 0 0 0 0 2 l 

6A 0 0 0 0 l 2 

6B 0 0 0 0 l 2 

7A 0 0 0 l 0 l 

7B 0 0 0 0 0 0 

8A 0 0 2 0 0 0 

8B 0 0 2 0 0 0 

9A 0 0 0 0 0 1 

9B 0 0 0 0 0 0 

lOA 0 0 2 0 0 l 

lOB 0 0 2 0 0 l 
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PT t WT CHG APPETITE EARLY TASTE INTAKE NAUSEA 
CHG SATIETY CHG LEVEL 

llA 1 1 2 2 1 2 

llB 2 1 2 2 1 2 

12A 2 1 2 0 2 2 

12B 2 1 2 2 2 0 

13A 3 0 1 0 2 0 

13B 3 0 0 0 2 0 

14A 3 0 0 2 1 0 

14B 3 0 0 2 1 0 

15A 3 1 0 2 2 2 

15B 3 1 1 0 2 1 

16A 3 2 2 0 2 0 

16B 3 2 .2 0 2 2 

17A 1 0 0 2 1 0 

17B 1 0 2 2 0 0 

18A 3 1 2 0 2 1 

18B 3 2 2 2 2 2 

19A 3 1 0 2 2 0 

19B 3 2 0 1 2 0 

20A 2 0 2 0 0 0 

20B 1 0 2 0 2 0 
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PT t CONST DIFF DIFF VOMIT DIAR DYSFUNC FAT 
CHER .6..RAL 

llA 2 0 0 2 0 3 1 

llB 0 0 0 2 0 3 0 

12A 2 0 0 2 0 1 1 

12B 2 0 0 2 0 1 1 

13A 0 0 0 0 0 2 0 

13B 0 0 0 0 0 2 1 

14A 0 0 0 0 0 0 1 

14B 0 0 0 0 0 0 1 

15A 0 0 0 0 0 2 1 

15B 0 0 0 1 0 3 1 

16A 0 0 0 0 2 1 1 

16B 0 0 0 0 2 1 1 

17A 2 0 2 0 0 2 2 

17B 2 2 0 0 0 3 2 

18A 0 0 0 1 2 3 1 

18B 0 0 0 0 0 3 0 

19A 0 0 0 0 0 3 1 

19B 0 0 0 0 0 3 1 

20A 2 0 0 0 0 1 0 

20B 0 0 0 0 0 3 0 
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PT i MUS- FLUID HAIR LIP TONGUE XEROSIS HYPER 
CLE KERAT 

llA 1 2 2 0 0 0 0 

llB 1 1 2 2 0 0 0 

12A 1 1 2 0 0 0 0 

12B 1 1 2 2 0 2 0 

13A 0 1 0 0 0 0 0 

13B 1 1 0 0 0 2 0 

14A 0 0 0 0 0 0 0 

14B 1 0 0 0 0 0 0 

15A 1 1 0 0 0 0 0 

15B 1 1 0 0 0 0 0 

16A 1 1 0 2 0 0 0 

16B 1 1 0 0 0 2 0 

17A 2 1 2 2 0 0 0 

17B 2 1 2 2 0 2 0 

18A 1 1 0 0 0 0 0 

18B 1 2 0 0 0 2 0 

19A 1 1 0 0 0 0 0 

19B 1 1 0 0 0 0 0 

20A 0 1 0 0 0 0 0 

20B 0 1 0 0 0 0 0 
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F..!__! NAILS ENCEPH INFEX RENAL VARICES ASSESSMENT 

llA 0 l 0 0 l l 

llB 0 l 0 0 l l 

12A 0 l 0 0 l l 

12B 0 l 0 0 l l 

13A 0 l 2 0 0 l 

13B 0 l 2 0 0 l 

14A 0 l 0 0 0 0 

14B 0 l 0 0 l l 

15A 0 l 0 l 2 1 

15B 0 l 0 1 2 1 

16A 0 l 0 l 0 1 

16B 0 l 0 l 0 1 

17A 0 l 0 0 0 2 

17B 0 l 0 0 0 2 

18A 0 l 2 2 2 1 

18B 0 l 2 2 2 l 

19A 0 l 2 0 0 l 

19B 0 l 2 2 2 1 

20A 0 0 0 0 2 0 

20B 0 0 0 0 2 0 
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