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ABSTRACT OF THE THESIS

SENSITIVITY AND SPECIFICITY OF A NUTRITION SCREENING TOOL

FOR PATIENTS ADMITTED TO GENERAL MEDICAL AND SURGICAL

SERVICES

by

Vanessa Cruz

Florida International University, 1998

Miami, Florida

Professor Susan P. Himburg, Major Professor

It is standard practice in acute-care settings to screen

patients upon admission to determine whether they need a

nutritional assessment; however, there is limited

information on the ability of the screening tools to detect

patients at nutritional risk. The purpose of this study was

to determine (1) the sensitivity and specificity of the

screening tool used at Jackson Memorial Hospital and (2)

whether a new proposed tool would be more sensitive and

specific. Dietitians screened patients upon admission using

the existing and proposed tools (n=141). Sensitivity and

specificity of these tools in identifying patients at

nutritional risk was calculated. Mantel-Haenszel chi-square

statistics were used to identify indicators correlated with
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nutritional risk. A revised tool was tested and found to

have a higher sensitivity than the existing tool but lower

specificity. Odds ratios indicated that the revised tool had

a higher degree of association with nutritional risk than

the existing one.
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I. Statement of the Problem

The key trend in the 1990s in health care is "'the need to do

more and better with less" (1), and the challenge has become

to reduce costs while maintaining quality of care (2). A

challenge for dietitians in acute-care settings is to

quickly identify which patients require nutritional

intervention since it is not economically efficient for

dietitians to interview, assess, and counsel all patients

(3).

It is important to identify malnourished patients or

patients at risk of malnutrition because the condition is

linked to increased complications and therefore higher

morbidity, mortality and costs (4). Furthermore, there is

ample evidence that medical nutrition therapy is effective

in improving outcomes in patients identified as malnourished

(5).

Malnutrition is still a problem in acute-care settings;

recent surveys indicate that between 31% and 61% of patients

admitted to an acute-care facility in this country have some

parameter indicative of undernutrition (6,7,8,9,10,11,12,13,

14). Furthermore, the problem is aggravated with length of

stay. In a prospective evaluation of general medical

patients conducted in 1988, Coats (10) found that 46% of
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patients were malnourished after two weeks in the hospital,

an increase from 38% upon admission. The longer patients

stay in the hospital, the more likely it is that they will

become malnourished; therefore, it is imperative to identify

patients at risk of malnutrition as early as possible in

order to intervene appropriately.

An approach that has been used to address the problem of

malnutrition in the acute-care setting has been to "screen"

patients upon admission to identify patients that may be "at

nutritional risk." Results of a survey mailed to dietitians

in the nutrition support practice group of the American

Dietetic Association (ADA) in 1991 indicated that most

clinical dietitians conducted nutritional screenings and

assessments (15). Some respondents identified the greater

use of screening to identify nutritional risk as a

significant change in practice within the previous five

years, and only 11% of the hospitals in which nutrition

support dietitians worked conducted a complete nutritional

assessment of all patients admitted. The investigators

concluded that there is a need to implement standardized

practices for screening and assessment. Unfortunately, data

on the sensitivity, the probability that a person predicted

to be at risk by the tools is actually at nutritional risk,

and specificity, the probability that a person predicted not

to be at risk by the tools is actually not at nutritional

2



risk (16), of the tools used for screening purposes is

scarce, and there is no consensus on what a cost-effective

screening tool is (17).

Jackson Memorial Hospital is a 1500-bed, county-funded,

acute-care facility in an urban setting, affiliated with the

University of Miami Medical School. In an effort to prepare

for the inspection by the Joint Commission on Accreditation

of Hospital Organizations (JCAHO), a nutrition screening

tool was developed and implemented in 1995. However, the

tool is not uniformly utilized throughout the institution,

and data validating its sensitivity and specificity has not

been gathered. Since then, the institution has come under

more strict financial scrutiny and has embarked on a

reengineering project; therefore, it has become imperative

to develop a screening tool to identify patients at

nutritional risk. The purpose of this study was to develop a

screening tool that is appropriate for the inpatient

population at Jackson Memorial Hospital.

Questions to be answered:

1. What is the sensitivity and specificity of the

screening tool used currently in the institution?

2. Would a new proposed tool be more effective in

identifying patients at nutritional risk?
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3. What questions could be used as indicators of

nutritional risk in an acute-care setting?

4. What would be the sensitivity and specificity of such

indicators in predicting nutritional risk?

Limitations of the study

Sample size is small due to practical limitations of time

and money, and, therefore, statistically significant results

may not be documented. Study results may be biased due to

the particular characteristics of the patient population of

the institution (urban, many indigent patients, largely

Hispanic and African American.)

Although the newly developed tool will be used primarily by

paraprofessionals with very little training in nutrition,

the data gathering for this project was conducted by

registered dietitians. Further research may be necessary to

test whether this tool can be effectively used by

paraprofessionals.

Unfortunately, resource limitations did not allow for

gathering data regarding outcomes. Therefore, the

effectiveness of the screening tools was only evaluated by

their ability to detect certain parameters that have been

found in the literature to be associated with unfavorable

outcomes. In addition, accurate diagnosis data was not
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available upon admission; therefore, admission diagnosis was

not included in the analysis.
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II. Review of Literature

Since 1974 when Charles Butterworth brought to light the

existence of malnutrition in hospitalized patients (18),

there have been efforts to address the problem. Indeed, when

Coats revisited a study published by Weinsier in 1979, the

incidence of malnutrition after two weeks in the hospital

was reduced to 46% compared to 62% fourteen years earlier

(10). The causes of deteriorating nutritional status in

hospitalized patients are many; patients frequently miss

meals because they are scheduled for tests and procedures,

or are given medications that reduce appetite or cause

nausea, vomiting or diarrhea (19,20). Furthermore,

physicians may not recognize or address malnutrition.

Roubenoff found that medical students are not trained to

recognize malnutrition (21), which is consistent with

reports in the literature that in general most physicians

trained in this country receive very limited nutrition

education (22).

Frequently dietitians are the only ones standing between

patients and deteriorating nutritional status. In the most

recent position of the ADA on the role of dietitians in

nutrition support, dietitians are expected to identify

patients at nutritional risk, perform nutritional

assessments and "act as the advocate for all aspects of
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nutritional care" (23). The most recent standards published

by the JCAHO require that registered dietitians conduct

nutritional assessments and recommend a nutritional care

plan (24)

Documented efforts by dietitians to conduct assessments date

as far back as 1906, and a perennial problem for the

profession seems to be that dietitians have much less time

than they need to assess patients (25). Shapiro in 1979

proposed "preliminary screening by paraprofessionals and the

use of short-cuts and tools to simplify nutritional

assessments." In 1980, Simko (26) outlined a desirable

process of nutritional management of hospitalized patients

designed to address the problem of malnutrition. The first

step was an assessment by a dietitian. Since then a number

of programs have been described in the literature. Winbourn

(27) in 1981 described a program implemented by the

nutrition support services of three Chicago hospitals. This

program required extensive weekly evaluations of patients

referred to the service by physicians for follow-up by the

Metabolic Support Service. Sandrick (28) in 1980 described

the functions of nutrition support teams at various

hospitals. The author used the term "screening" to refer to

the process of nutritional assessment conducted by

dietitians.
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The concept of "screening" as we currently know it began to

appear in the literature in the early to mid 80's. Ometer

(29) in 1982 described the screening program at a 489-bed,

specialty referral hospital. Dietetic technicians would

interview all patients within 24 hours of admission and

gather data from the medical record. This information would

then be relayed to the dietitians who would conduct an

assessment if the patient had: a weight < 85% of ideal body

weight (IBW); weight loss > 10% of usual body weight (UBW)

serum albumin level < 3.5 g/dl; reduced food intake; nausea,

vomiting, or diarrhea; recent major surgery; illness for

longer than three weeks; or "a diagnosis with nutritional

implications." No evaluation of this program was

documented.

Potosnak (30) in 1983 described a "Nutrition Assessment

Screening" technique implemented at a 940-bed, acute-care

facility. The form was filled out by nursing personnel as

part of the standard admission procedure and given to the

dietitian to record biochemical data. Patients were

considered to be at risk if they met three or more of the

following criteria: weight loss of > 7% of UBW, serum

albumin level < 3 g/dl, hemoglobin less than 11 g/dl, total

lymphocyte count (TLC) < 1500/mm3 , and blood urea nitrogen

(BUN) < 10 mg/dl or > 20 mg/dl. A feasibility study

conducted on 50 patients concluded that the form required
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fifteen to twenty minutes to be filled out. No further

evaluation was documented.

Frey (31) in 1984 described the development of a screening

program in an 185-bed, acute-care facility in a rural area.

All patients were to be screened by a Certified Dietetic

Assistant (paraprofessional) who would review the cardex,

interview the patients, and over the course of two days

gather medical and laboratory data. The registered dietitian

on staff would then review this information and "using

available data and exercising clinical judgment" decide who

would require a full assessment. A review of 793 randomly

selected patients revealed that approximately 40% of them

did not require nutrition care and that filling out and

reviewing the screening tool took less than seven minutes of

the assistant's time and less than one minute of registered

dietitian's time.

Thompson (32) in 1984 published the results of nutrition

screenings conducted on 1141 adult surgical patients at the

University of Nebraska Medical Center. A registered

dietitian was to "screen" patients within 48 hours of

admission. Although a number of indicators were gathered by

the dietitian, including information on current eating

patterns, appetite, and recent operations, patients were

considered at risk only if they were at less than 90% of IBW

9



(midpoint of Met Life medium frame), had serum albumin level

< 3.4 g/dl, or TLC < 1,400/mm 3 . The study found that more

than a third of all patients had at least one abnormal

parameter.

Another such program is described by Hannaman (33). Using

"clinical judgment" a committee of dietitians developed a

list of "high risk diagnoses" to be used as indicators for

nutrition assessment in addition to other frequently used

parameters such as serum albumin level < 3.5 g/dl, weight

loss > ten pounds in six months, and poor food intake for

the previous five days. No evaluation of this program was

reported.

Christensen (34) in 1985 described a screening program in a

300-bed, acute-care community hospital. The author reported

that prior to the implementation of this program, registered

dietitians spent most of their time educating patients on

modified diets and relied on referrals by other medical

staff to identify patients at risk of malnutrition. As part

of the screening program, dietetic assistants

(paraprofessionals) interviewed all patients within 24 hours

of admission. Although a number of questions were asked,

malnutrition was defined as serum albumin level < 3.5 g/dl,

or TLC < 1,500/mm3 , and only patients meeting the criteria

for malnutrition were referred to the registered dietitian.
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Completing the form required an average of ten minutes.

Approximately one third of the patients receiving routine

diets or modified diets met the criteria for malnutrition,

leading the author to conclude that modified diets are not a

good indicator for detecting nutritional risk. In a follow-

up evaluation of this study (35), of 110 malnourished

patients identified by the screening, 68 patients qualified

for increased reimbursement as the result of the diagnosis

of malnutrition. This translated into an increase in revenue

> $16,000 for those patients. When extrapolated to the

general patient population for that hospital, these results

translated into an estimate of > $200,000/year increase in

revenue, for the hospital. Sayarath (36) in 1993 also

concluded that screening is good business for hospitals. In

a review of medical charts of 34 malnourished patients at a

200-bed, community hospital, she concluded that if

malnutrition had been coded as a comorbidity, an increase of

> $34,000 in revenues could have been realized.

In 1985, Hunt (37) described a nutritional assessment

program at a teaching facility of the University of Texas

Medical School. Of interest is that the process to implement

this program was "fueled by an increase in the patient to

registered dietitian ratio." An initial step to

implementation was a review of the literature on screening

to date which identified the following problems:
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sophisticated programs were costly, effectiveness of

programs was not well documented, and practical information

on how to implement such programs was not readily available.

A task force of registered dietitians and registered diet

technicians "determined the essential elements" of a

desirable program to be: height, weight, and serum albumin

level available upon admission; review of previous medical

history for other risk factors; communication to others via

the medical record; and minimal time requirements. A form

called the "Screening Nutritional Profile" was developed to

be filled out in part by the patient and by the admitting

nurse within 24 hours of admission. A diet clerk collected

the forms and gave them to the registered dietitians for

evaluation. Nutritional risk as defined by the presence of

any of the following: > ten pounds weight loss in six

months; missing meals for more than five days; daily

vomiting or diarrhea; presence of Crohn's disease; chronic

renal failure; chronic liver disease; cancer; diabetes

mellitus; bedsores; recent surgery or illness lasting more

than three weeks; or fever for more than three days combined

with either serum albumin level < 3.5 g/dl or weight < 80%

of IBW. Registered dietitian's time spent on data gathering

was reduced from 25 minutes per patient to five minutes.

Approximately one third of all patients answered yes to one

of the questions, and patients found to be at risk had a
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significantly higher mean length of stay than patients at

low risk.

Hedberg (38) in 1988 described a program in a 931-bed,

acute-care, nonprofit, general hospital. Patients were

screened by registered diet technicians on the fifth day of

admission using data from the nursing cardex and the medical

record. Patients were considered to be at risk if they met

any of the following criteria: serum albumin level < 2.8

g/dl, TLC < 900/mm 3 , weight < 80% of IBW, weight < 80% of

UBW, weight < 80% of admission weight, > ten days without

food, or diagnosed as malnourished by a physician. Patients

were also referred to the registered dietitian if they met

two of the following criteria: serum albumin level < 3.5

g/dl, TLC < 1500/mm 3, weight < 90% of IBW, weight < 90% of

UBW, weight < 90% of admission weight, > five days without

food, reduced appetite, patient receiving enteral or

parenteral nutrition, nutrition related diagnosis, more than

one surgery during this admission, or > fourteen days in the

hospital. Of 225 patients screened, 36% met the criteria for

nutritional risk. The screening process took approximately

fifteen minutes per patient. The process was later changed

to screen immediately upon admission all patients receiving

enteral or parenteral nutrition and those with bedsores.
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Although screening is a normal part of how we currently

conduct the business of dietetics in acute-care facilities

(39) and is believed to be a key element in assuring

accountability in clinical nutrition services (40), data on

the sensitivity and specificity of the tools used is scarce.

Brown (41) in 1988 described a screening program for

patients admitted to a 300-bed, acute-care hospital.

Indicators were gathered from interviews with the patients

and a review of the medical records. Patients were

considered to be at risk if they had three or more

indicators of risk such as weight < 93% of UBW or any

biochemical abnormality. The authors attempted to validate

this program by assessing the ability of these indicators to

predict whether parenteral nutrition or a nutritional

consult was ordered. One might argue that the only value of

this tool is predicting nutrition support costs, since other

authors have not found the presence of nutrition support to

be a good indicator of malnutrition (42) and that the

purpose of a nutrition screening program is to identify

patients that may be missed by physicians.

Elmore (43) in 1994 evaluated a nutrition screening program

implemented with surgical and medical patients. The

screening tool was a form designed to be filled out by the

patient, a family member or a volunteer upon admission.

Elmore compared the sensitivity and specificity of the
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screening criteria to the results of a full nutrition

assessment on 100 consecutively admitted patients. The

original screening tool, which included parameters such as

vomiting, diarrhea, admitting diagnoses and age, was based

on "clinical impression of importance to the diagnosis of

malnutrition." It failed to identify 60% of the patients at

risk. Adding albumin improved the sensitivity, but the

authors noted that only 4% of the patients had albumin

levels drawn on admission. In this study, the best

predictors of nutritional status were a combination of serum

albumin levels, total lymphocyte count, and percent weight

loss. Elmore then tested the validity of this equation on a

different population of randomly selected patients and found

that the derived equation reduced the percentage of false

negatives from 9% with the original screening tool to 2% and

that adding prealbumin to the equation did not improve the

results. This may be a function of how the authors defined

malnutrition. If malnutrition is defined as a combination of

a certain level of albumin, weight loss, and TLC, then the

best predictors of malnutrition will be those markers.

Prealbumin will not be a good predictor because it is a more

sensitive indicator of recent intake than albumin and weight

loss.

Part of the challenge is that the forms described in the

literature are intended to serve a variety of purposes:
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identifying patients food concerns, educational needs, and

risk of malnutrition. Addressing food acceptance concerns

and modifying menus accordingly are traditional registered

dietitian tasks. A recent survey indicated that physicians

see clinical dietitians as having a large degree of

responsibility in ensuring patients' satisfaction with the

food served, helping patients select food from the menu,

checking food trays before delivery to patients, and

distributing and collecting menus from patients (44).

Therefore, some of these screening forms are intended to

identify which patients may need diet adaptations. However,

need for a modified diet has not been demonstrated in the

literature to be an indicator of nutritional risk.

Another traditional registered dietitian task is instructing

patients on modified diets. Meyer (3) in 1989 found that

dietitians spent most of their time providing for the

educational needs of patients on modified diets. With the

increase in awareness of the importance of medical nutrition

therapy for chronic conditions such as diabetes, obesity,

hypertension, and heart disease, providing appropriate

patient education has become critical. Furthermore, patients

with liver, lung and kidney diseases, cancer, and AIDS

require education on specific diet adaptations for better

management, but need for a therapeutic diet has not been

identified as an indicator of nutritional risk. There is
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considerable discussion currently on how medical nutrition

therapy can reduce medical costs (5). However, there is no

consensus on the best way to implement this in acute-care

settings (45).

It seems that the major problem with devising a screening

tool for "malnutrition" is that there is no consensus on

what exactly we are trying to find. A broken leg or a

gastrointestinal bleed are easily diagnosed conditions with

specific markers; malnutrition, however, is a fuzzy

condition that sometimes can be identified clinically and

sometimes not. There is some controversy in the literature

as to whether it is feasible to define "malnutrition" in the

acute-care setting as a condition separate from other

underlying diseases (46).

The earliest work on defining the biochemical markers

currently used for the diagnosis of malnutrition was

conducted on populations of clearly malnourished African

children (47,48,49,50,51). After a child was diagnosed as

having marasmus, kwashiorkor or mixed-marasmus-kwashiorkor,

the researchers described the biochemical and anthropometric

characteristics of these populations and came up with

"definitions of malnutrition." These standards were then

applied in acute-care settings to search for malnourished

patients. Unfortunately, at present, there is no
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universally accepted definition of malnutrition in acute-

care settings (52). Therefore the problem of devising

nutrition screening tools becomes one of devising a tool

that will detect something we have not yet defined very well

(53). In that light, it is not surprising that we have not

been successful.

The ADA has defined nutrition screening as "the process of

identifying characteristics known to be associated with

nutrition problems" (54). This definition is so broad that

it is of little use in the acute-care setting where almost

everybody has some degree of loss of appetite, nausea,

vomiting, or diarrhea. An alternative approach has been to

skirt the issue of malnutrition altogether and focus on

specific risk parameters in relation to clinical outcomes.

Mullen (55) has proposed defining malnutrition as "specific

factors that when abnormal would prospectively identify a

subpopulation of malnourished patients who would have a less

than optimal hospital course because of nutritional

deficits." A number of articles have been published in

recent years exploring the value of anthropometric and

biochemical measurements in predicting morbidity, mortality

and costs. The outcomes of more interest seem to be length

of stay, complications, mortality, and, more recently,

hospital costs and charges (56,57).
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Clinical judgment has been proposed as a good indicator of

malnutrition (58). However, some studies suggest that this

indicator is accurate only in the more extreme cases and

that, in general, it fails to identify mild to moderate

malnutrition (59, 60, 61) .

Extreme overweight has been associated with an increase in

length of stay (62). In epidemiological studies, excess

weight in men along with other conditions has been

associated with increased mortality (63). However, it is not

a condition that can be effectively addressed during the

usual length of stay of the acute-care patient. Therefore,

discussions of weight as a risk factor in the acute-care

setting are generally limited to underweight patients. It is

widely recognized that a certain amount of weight loss is

incompatible with survival. Weight as parameter to assess

nutritional risk, however, is problematic. Weighing the

patient is a traditional nursing function that frequently

does not get done (38). Frey (31), Hedberg (38), Hunt (37)

and Thompson (32) found height and weight data missing in

86%, 72%, 22%, and 14% of the patients screened

respectively. If the weight is available, it may be

unreliable due to mechanical problems with the scales or the

patient's fluid status. Even when the weight is available

and reliable, it has to be compared to something in order to

be assessed. Comparison to published standards presents a
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number of problems and has not been found in the literature

to be a good predictor of undesirable outcomes unless the

weight loss is extreme (62). Weight compared to usual body

weight has been documented to be a good parameter indicative

of nutritional risk, but is also a problematic measurement.

First, someone has to ask patients what their pre-illness

weight was because it is rarely documented in the medical

chart. Second, the way in which this question is asked may

have an effect on the data obtained (64). If the patient is

well enough to answer the question, which is not the case in

about two thirds of nursing home residents admitted to the

hospital emergency room (65), the answer can be extremely

unreliable (66). For that reason, this parameter may be

more appropriate for long-term care, where sequential

measurements are documented, than in acute-care settings.

Even known weight loss may not be a good parameter by

itself; Windsor has argued that clinical impairment of

bodily function should also be present. Of interest is that

several indicators of organ dysfunction used in this study

(prealbumin, transferrin, and respiratory function) are

known to be affected by nutritional status (67).

In epidemiological studies, anthropometric measurements have

been found to be good predictors of mortality (68).

However, in the acute-care setting, anthropometric

measurements by themselves have been found to be of little
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predictive value (69). Anthropometric measurements have not

been found to be predictive of postoperative mortality (56,

70,71) and are not sensitive to marginal protein depletion

(72).

Anergy is a good predictor of complications. Anergy is a

good indicator of nutritional state (73) and a good

predictor of mortality and pressure sore development in the

elderly (74). However, it is not practical to test for

anergy as part of screening criteria because it is invasive

and time-consuming.

Serum albumin level has been found in epidemiological

studies to be a good predictor of mortality (75,76,77,78),

and it seems to be one of the best predictors of negative

outcomes in the acute-care setting. Serum albumin level

falls quickly with starvation (79) and is a good indicator

of cellular immunity (80). According to Blackburn patients

with a serum albumin level of 2.6 g/dl or less have less

than a 5% chance of immune competence, absence of

infections, and survival (81). Serum albumin level has been

found to be strongly correlated with negative outcomes

(73,82,83,84,85,86,87,88,89,90,91). A recent study found

serum albumin level to be an excellent predictor of hospital

readmission to an acute-care setting in a rehabilitation

hospital population (92). Even in the intensive care
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setting, where weight and anthropometrics are unreliable due

to fluid overload and where UBW is not available, serum

albumin level has been found to be a good indicator of

nutritional associated complications (93,94). In the

critically ill patient, serum albumin level may be a good

parameter for assessment of nutritional status because its

half-life is reduced from seventeen days in the well-person

to between five and twelve days (95).

A problem with the studies that have used serum albumin

level as a parameter to assess nutritional risk is the lack

of consistency in the timing of collection. Serum albumin

levels have been documented to decrease within several days

of admission to a hospital and increase slightly over the

following week (85). Albumin also decreases after major

surgery (96). In a study in which serum albumin levels were

measured within 48 hours of admission, this parameter was

found to be an independent predictor of unfavorable outcomes

(97). In another study where albumin was drawn upon

admission, it provided the most accurate assessment

(sensitivity of 53% and specificity of 71%) for likelihood

of increased length of stay (98). Anderson (99) found that a

low serum albumin level on admission was a good predictor of

length of stay. Some researchers caution that this

relationship may not be indicative of malnutrition but a

sign of underlying sepsis or chronic disease (100), and that
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it may not be a sensitive enough screening tool by itself

because it fails to detect malnutrition in some populations

such as chronic hemodialysis patients (101). It has been

found to be a poor predictor of body composition (102), a

poor indicator of marginal reduction in nutritional status

(103), and a fair index of nutritional repletion because of

fluid dynamics (104) and its slow turnover (105). Serum

albumin levels are lower in the elderly compared to younger

patients, but epidemiological studies indicate that normal

levels for the elderly fall within the normal limits

generally used to assess nutritional status (106,107).

Assuming it may not be economically feasible to screen all

patients entering the hospital for decreased serum albumin

levels, what would be good clues to reduced levels? In an

epidemiological study, the incidence of serum albumin level

< 3.5 g/dl in the general population was found to be < 2%;

the following factors were associated with decreased levels:

chronic obstructive pulmonary disease, vomiting, feeling

tired, low salt diet, problems chewing, and smoking (108).

In another epidemiological study, the incidence of

hypoalbuminemia among elderly was found to be 3.1% and was

"associated with anemia, recent diagnosis of cancer, two or

more limitations in activities of daily living, residence in

a nursing home, heavy cigarette smoking, and older age

(109)." Patients with pressure sores (110) or being admitted

23



to an acute-care facility from a nursing home (111) have

been found to have a very high incidence of hypoalbuminemia.

Different parameters indicative of nutritional risk have

been found to select different populations (112). There is

some evidence in the literature that for certain outcomes,

recent food intake is a more predictive factor than general

nutritional status (113,114). For that population, the best

biochemical indicator might be prealbumin which has a rapid

turnover rate and allows for quick detection of pre-

kwashiorkor (47,50). Somatomedin-C has also been proposed as

a good indicator of nutritional repletion (115,116). Total

body potassium has been proposed as a good indicator for

patients with cardiac cachexia (117).

A number of authors have proposed multivariate models with

combinations of anthropometric and biochemical measurements.

Buzby found a combination of serum albumin level, weight as

a percentage of UBW, and mid arm muscle circumference to be

the best predictor of complications (118). Linn proposed a

"protein-energy scale" (119), Hall an "index of

undernutrition" (120), and Ingenbleek a "prognostic

inflammatory and nutritional index" (121). One of the best

documented models is the Prognostic Nutritional Index

(122,123,124,125,126,127). However, the cost-effectiveness
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of applying these indexes to all patients admitted to a

hospital has not been addressed.

Although hospitals are required to screen all patients for

malnutrition, good documentation on appropriate risk

indicators is still lacking. This is partly due to lack of

well designed studies to develop cost-effective tools. There

is better documentation on the predictive value of

parameters traditionally used in assessing nutritional

status, but it may not be practical to measure these

parameters for all patients. Therefore, the question of what

constitutes a sensitive and specific screening tool still

remains unanswered.
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III. Methods

The objectives of this study were to 1) determine the

sensitivity and specificity of the screening tool used

currently in the institution and 2) to determine whether a

new proposed tool would be more effective than the existing

one in identifying patients at nutritional risk.

Jackson Memorial Hospital is a 1500-bed, county-funded,

acute-care facility in an urban setting, affiliated with the

University of Miami Medical School. The medical and surgical

services include ten floors with approximately 30 beds each,

including floors specifically designated for oncology,

special immunology and transplant patients, and three

intensive care units.

The goal of data collection was to include enough subjects

so that at least 140 would have enough data to make a

determination of nutritional risk ("Complete" group). That

sample size was chosen because it was consistent with

previous studies on this subject (41,43). With that goal in

mind, a field test of the data gathering form was conducted,

and it indicated that approximately 25% of all patients were

discharged prior to 48 hours of admission and approximately

50% of the remaining patients had serum albumin levels

available. Therefore, approximately 450 patients were needed
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to meet the sample goal. Because there were on the average

50 new admitted patients every day to the medical and

surgical services, a period of nine days was determined

appropriate to obtain the desired sample size.

All patients admitted to the medical and surgical services

over the data collection period were considered for

inclusion in the study. Patients transferred from other

institutions or admitted and discharged within 48 hours were

excluded. The purpose of excluding these patients was to

reduce bias in data gathering because serum albumin levels

drawn up to 48 hours of admission were used.

All newly admitted patients were interviewed by a registered

dietitian within 24 hours of admission using the form

presented in Appendix 1. Parts A, B and C of the form were

used to gather data to determine population statistics and

to make a determination of whether each patient was at

nutritional risk. Data for parts A and B were obtained from

the hospital's computer information system. Missing data for

part A and data for part C were obtained from the patients

or caretakers. Part D of the form was the existing nutrition

screening tool, and part E was the new proposed tool. These

parts were filled out by the dietitian by asking the

questions (indicators) to the patients or caretakers.
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Patients who were not available the first day of admission

due to surgery or tests were interviewed prior to 48 hours

of admission and asked to answer the questions describing

their status when they were admitted. Although this

presented some problems regarding data consistency, it

replicated the conditions under which the screening tools

are used. Even though the hospital policy requires nursing

staff to complete the nutrition screening within 24 hours of

admission, this is not always possible.

The study was part of the Nutrition Services Department's

existing performance improvement program and therefore did

not require institutional approval. Meeting the criteria for

nutritional risk with the existing tool or answering yes to

any of the questions in the proposed tool triggered a

referral to the registered dietitian assigned to that floor

for a nutritional assessment. Patients identified by the

screening tools were provided with nutrition care consistent

with the department's policies.

For each patient, the results of the existing and proposed

screening tools were compared to a determination of

nutritional risk. For purposes of this study, patients were

considered "at risk" using the criteria identified by Chima

(128): serum albumin level < 3.0 g/dl; current weight < 90%

of UBW defined as patient's weight six months prior to
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admission; or current weight < 75% IBW determined as the

midpoint of Metropolitan Weight Tables for medium frame

(129). These criteria were used as parameters indicative of

nutritional status because they have been linked in the

literature with increased length of stay, hospital costs,

and discharge destination.

Means and standard deviations of age and risk parameters

and frequencies of the risk indicators (questions) from the

existing and proposed screening tools (parts D and E of

Appendix 1) were calculated using SAS (130). Because only

data for patients with complete information (Complete group)

were used to test the predictive value of the screening

tools, Student's t-tests were used to evaluate differences

between patients with complete data (Complete group) and

patients with partial data (Partial group) in terms of

incidence of nutritional risk. Chi-square tests were used to

determine whether the incidence of risk indicators was the

same in the Complete and Partial groups. The purpose of

testing for these differences was to ensure that patients in

the Complete group did not represent a selected subset of

patients and therefore the results of the Complete group

could be extrapolated to the inpatient population as a

whole.
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The study questions were matched to the appropriate

statistical methods as follows:

1. What is the sensitivity and specificity of the screening

tool used currently in the institution?

Sensitivity, the probability that a person predicted to

be at risk by the tools is actually at risk, and

specificity, the probability that a person predicted not

to be at risk by the tools is actually not at risk (16),

were calculated for the existing screening tool (part D

of Appendix 1) using data for the Complete group.

2. Would a new proposed tool be more effective in

identifying patients at nutritional risk?

Sensitivity and specificity of the proposed screening

tool (part E of Appendix 1) were calculated using data

for the Complete group.

Results of both screening tools were compared using

McNemar' s test (16).
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3. What questions could be used as indicators of nutritional

risk in an acute-care setting?

Mantel-Haenszel Chi-square statistics were used to

evaluate the correlation between risk indicators

(individual questions in both screening tools) and

nutritional risk parameters in order to identify the most

appropriate indicators to include in a revised screening

tool.

4. What would be the sensitivity and specificity of such

indicators in predicting nutritional risk?

Sensitivity and specificity of the revised screening tool

were calculated using data for the Complete group.

Odds ratios with 95% confidence intervals were calculated

to indicate the degree of association between the results

of the screening tools and nutritional risk. For this

study, a 95% level of confidence was preferred.
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IV. Results

Dietitians screened 454 patients admitted to their floors

over a period of nine days. Approximately 25% of those were

discharged before 48 hours and, therefore, were not included

in this study. One hundred and forty one patients had

complete data to determine if they were at nutritional risk:

height, weight, UBW, and serum albumin level. For purposes

of this analysis that group is known as the "Complete"

group. The rest had less than those four parameters and is

referred to as the "Partial" group. In the Partial group

(n=194) an additional 27 patients had enough data to make a

determination of risk. The data set including the Complete

and Partial data sets is heretofore referred to as "All"

(n=335).

Weight information was available for most patients, but,

serum albumin level was missing for most. Three hundred and

fifteen patients (94%) had height and weight available;

however, this data may be unreliable because in most cases

it was self-reported (131). Patients with missing height and

weight data were either unable to communicate or had not

been weighed recently. Usual body weight was available for

285 patients (85%); as with height and weight, this

parameter was unavailable if the patient was unable to

communicate or remember his or her weight six months before
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the study. Serum albumin level was available for 167

patients (50%) which is similar to the findings of Elmore

(43). Availability of serum albumin level was the limiting

factor in making a determination of risk.

Reduced availability of risk parameter data does not seem to

be a function of characteristics of the Partial group. A

question that needed to be answered was whether physicians

were more likely to order serum albumin tests for older or

thinner patients; however, this does not seem to be the

case, and availability of serum albumin level can probably

be attributed to non-nutritional reasons. In Table 1, age

and risk parameters are presented as means and standard

deviation.

Table 1. Means and standard deviations of age and risk

parameters

Complete Partial Range

Age (years) 49 (14) 51 (16) 17 93

Percentage of IBW 112 (28) 117 (28) 42 - 253

n=141 n=174

Percentage of UBW 96 (11) 97 (10) 58 - 147

n=141 n=144

Serum Albumin g/dl 3.4 (0.7) 3.4 (0.4) 1.8 - 5.2

n=141 n=26
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The differences in means and standard deviations of these

parameters in the Complete and Partial groups were not

statistically significant. The patients in the Complete and

Partial groups were similar in age, weight as a percentage

of IBW, weight as a percentage of UBW, and serum albumin

level. Therefore, it is appropriate to assume that

conclusions based on data from the Complete group could be

extrapolated to the inpatient population as a whole.

The Complete and Partial groups were also similar in the

prevalence of risk indicators. A question that needed to be

answered was whether physicians were more likely to order

serum albumin tests for patients that presented with

nutritional problems such as poor appetite or vomiting;

however, this does not seem to be the case. Patients in both

groups had a similar incidence of nutritional problems;

therefore, availability of serum albumin level can probably

be attributed to non-nutritional causes. The fact that serum

albumin level is part of a test panel commonly used in the

hospital may account for its availability in approximately

50% of the patients. In Tables 2 and 3, the frequency of

screening indicators from the existing and proposed tools

are presented.
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Table 2. Indicators in existing screen presented in

descending order of frequency

All Complete Partial

N = 306 N = 141 N = 165

Special diet 108 (35%) 50 (35%) 58 (35%)

Reduced appetite 103 (34%) 53 (38%) 50 (30%)

> five pounds weight loss in 83 (27%) 48 (34%) 35 (21%)

one month

Difficulty swallowing or 43 (14%) 20 (14%) 23 (14%)

chewing

Need diet instruction 38 (12%) 18 (11%) 20 (12%)

Nausea/Vomiting > five days 26 (8%) 16 (11%) 10 (6%)

Diarrhea > five days 19 (6%) 12 (8%) 7 (4%)

Tube Feeding/TPN 7 (2%) 4 (3%) 3 (2%)

The proportion of patients presenting with a risk indicator

was not significantly different (P<0.05) for any indicators.

Being on a special diet was slightly more prevalent in the

Partial group, and nausea and vomiting were slightly less

prevalent in the Partial group. However, these differences

only achieved marginal statistical significance (P< 0.01).

Table 3 presents the frequencies of indicators in the

proposed tool.
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Table 3. Indicators in proposed screen presented in

descending order of frequency

All Complete Partial

N= 316 N= 139 N= 177

Unintentional weight loss > 10 102 (34%) 55 (39%) 47 (30%)

lb. in 6 mos.

Difficulty eating 48 (15%) 19 (16%) 29 (16%)

Pt appears emaciated 40 (12%) 15 (11%) 25 (13%)

Unhealed wounds 24 (8%) 8 (6%) 16 (9%)

Tube Feeding/TPN (actual and 24 (7%) 10 (7%) 14 (8%)

expected

The proportion of patients presenting with a risk indicator

in the proposed screen was not significantly different

between the Complete and Partial group (P < 0.05) for any of

the indicators. For all patients, the most frequent

indicators were reduced appetite, special diet and weight

loss > ten pounds in six months. Existing or expected

nutrition support, unhealed wounds and diarrhea for more

than five days were the least frequent indicators. Only two

patients did not have any indicators of risk.

The results of the screening tools were compared to the

presence of "nutritional risk" which was defined as the
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presence of weight less than 75% of IBW, weight < 90% of

UBW, or serum albumin level < 3.0 g/dl. Risk determination

was done only for patients in the Complete group because the

absence of serum albumin levels for approximately 50% of the

patients skews the data by increasing the relative

prevalence of nutritional risk in the partial group.

Therefore, the evaluation of the predictive power of the

existing and proposed tool in detecting nutritional risk was

done only for the Complete group. In Table 4, the frequency

of risk parameters in the Complete group is presented.

Table 4. Parameters indicative of nutritional risk in the
Complete group presented in order of frequency

Frequency

N=141

Weight < 90% UBW 34 (24%)

Serum Albumin < 3.0 g/dl 31 (22%)

Weight < 75% IW 7 (5%)

At nutritional Risk 57 (40%)

(defined by the presence

of any of the above

parameters)

Although most patients were at an appropriate weight for

height, a significant proportion of them had lost weight

recently or had depleted visceral protein stores. Very few
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patients were underweight according to current standards.

Most patients who were at nutritional risk were at or above

appropriate weight for height despite recent weight loss or

low serum albumin levels.

A cutoff point for serum albumin level of 3.0 g/dl was used

for this study because it has been well documented as a

predictor of negative outcomes (128). If this criteria is

expanded to include patients with albumin < 3.5 g/dl, which

is generally considered as a cutoff for nutritional risk

(71,75,78,86,89,90,98,99,100), the number of patients at

risk increases to 91 (65%).

As expected, some indicators were found to be significantly

correlated with nutritional risk. In the existing tool,

several indicators were significantly correlated with

nutritional risk (P<0.05). Table 5 presents Mantel-Haenszel

chi-square statistics for the indicators in the existing

tool. It is important to note that the low prevalence of

certain indicators did not allow for statistical validity of

the tests for those indicators.
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Table 5. Correlation of indicators in existing tool with

nutritional risk presented in order of statistical

significance

Indicator Mantel-Haenszel P

Chi-square

> 5 pounds weight loss in one 8.525 0.004

month

Difficulty swallowing or chewing 5.803 0.016

Diarrhea > five days 3.861* 0.049

Reduced appetite 3.471 0.062

Special diet 1.442 0.230

Nausea/vomiting > five days 0.747 0.387

Needs diet instruction 0.146* 0.703

Tube Feeding/TPN 0.137* 0.712

* Chi-square may not be a valid test due to small sample

size

Recent weight loss of five pounds or more was highly

correlated with nutritional risk (P<0.005); difficulty

chewing or swallowing and diarrhea were significantly

correlated with nutritional risk (P<0.05) . Table 6 presents

results for the proposed tool.
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Table 6. Correlation of indicators in proposed tool with

nutritional risk presented in order of statistical

significance

Indicator Mantel-Haenszel P

Chi-square

Unintentional weight loss > 10 14.990 0.000

lb. in 6_mos.

Difficulty eating 10.319 0.001

Patient appears emaciated 10.944 0.001

Tube feeding/TPN (actual or 1.700 0.192

expected)

Unhealed wounds 1.656* 0.198

In the proposed tool, several indicators were significantly

correlated with nutritional risk. Unintentional weight loss

of ten pounds or more, difficulty eating and emaciated

appearance were highly correlated with nutritional risk

(P<0.001) . The level of correlation for these indicators is

greater than that of any in the existing tool; therefore, it

would be expected that the proposed tool is better at

identifying patients at nutritional risk than the existing

tool.

The existing and proposed screening tools seem to be equally

sensitive and specific in detecting nutritional risk. Both
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tools selected similar proportions of the population into

the "at risk" and "not at risk" categories. In Tables 7 and

8, evaluations of the ability of the existing and proposed

screening tools in detecting nutritional risk are presented.

Table 7. Results of existing screening tool

Positive Screen Negative Screen

At risk (True Positives) (False Negatives)

34 (24%) 23 (16%)

Not at risk (False Positives) (True Negatives)

38 (27%) 46 (33%)

The existing screening tool identified 34 patients at risk,

out of a total of 57 patients truly at risk, for a 60%

sensitivity and a 47% positive predictive value. This means

that the tool missed 40% of the patients at risk. The tool

identified 46 patients not at risk, out of 84 truly not at

risk, for a 55% specificity and a 67% negative predictive

value. This means that this tool would trigger an assessment

for 45% of the patients not at risk.
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Table 8. Results of proposed screening tool

Positive Screen Negative Screen

At risk (True Positives) (False Negatives)

35 (25%) 20 (14%)

Not at risk (False Positives) (True Negatives)

33 (24%) 51 (37%)

The proposed screening tool identified 35 patients at risk,

out of 55 truly at risk, for a 64% sensitivity and a 51%

positive predictive value. This means that the tool missed

36% of the patients at risk. The tool identified 51 patients

not at risk, out of 84 patients truly not at risk, for a 61%

specificity and a 72% negative predictive value. This means

that the tool would trigger an assessment for 39% of the

patients not at risk. Therefore, the proposed screening tool

is only marginally better than the existing one in

identifying patients at nutritional risk.

Since both tools selected similar proportions of the

population for the "at risk" and "not at risk" categories,

the next question to ask is: Are they selecting the same

patients? In Table 9, data is presented to answer this

question.
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Table 9. Agreement between existing screening tool and

proposed screening tool

Positive Screen Negative Screen

Existing Existing

Positive Screen 41 (29%) 27 (19%)

Proposed

Negative Screen 29 (21%) 42 (30%)

Proposed

Both screening tools agree in approximately 60% of the

cases. Cohen's Kappa measure of agreement (132) for this

sample was 0.19, indicating poor agreement between the

tools. Therefore, even though the tools are selecting

similar proportions of the patients for the "at risk" and

"not at risk" categories, they are selecting different

patients for these categories. McNemar's test indicates that

the tools are selecting significantly different populations.

Is the proposed tool better than the existing one in

detecting nutritional risk? In answering this question, it

may be helpful to divide the patients at risk into different

classifications of malnutrition because these may be

correlated with different indicators. In protein-calorie

malnutrition, there is a deficit in intake of both protein

and calories; the patient loses weight and exhibits a
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depletion in visceral protein stores that can translate

after a period of time in low serum albumin levels. If the

depletion continues for a long period of time, the body

adapts, and visceral protein stores are preserved despite

significant weight loss. This condition is known as marasmus

and is defined by normal serum albumin levels despite

significant weight loss. A different type of malnutrition is

known as kwashiorkor. Patients with this condition have an

adequate intake of calories and do not have significant

weight loss. These patients, however, do not consume

adequate amounts of protein, and therefore will have low

serum albumin levels in the absence of significant weight

loss (133). Since these three conditions have different

characteristics, they may not be detected equally by a

screening tool.

In the Complete group, ten patients had both low serum

albumin levels and low weight compared to a standard (PCM

group). Twenty six patients had normal levels of serum

albumin but decreased weight compared to a standard

(marasmic group). Twenty one patients had serum albumin

levels below 3.0 g/dl (kwashiorkor group). Table 10

presents the sensitivity and specificity of the existing and

proposed tools in detecting different types of malnutrition.
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Table 10. Results of screening tools by type of malnutrition

Sensitivity Specificity Positive Negative

Predictive Predictive

Value Value

Existing

PCM 60% 55% 14% 92%

Marasmus 65% 53% 26% 86%

Kwashiorkor 52% 25% 79% 86%

Proposed

PCM 100% 61% 23% 99%

Marasmus 75% 62% 31% 94%

Kwashiorkor 33% 0% 64% 0%

When the results of the screening tools are analyzed by type

of malnutrition, it seems that the existing tool has the

same level of sensitivity in detecting all types of

malnutrition, whereas the proposed tool is extremely

sensitive in detecting PCM, is better than the existing tool

in detecting marasmus, but is not a sensitive tool to detect

low serum albumin levels in the absence of significant

weight loss.

In an effort to identify any indicator in the existing

screening tool that gave it an advantage over the proposed

tool in identifying low serum albumin levels in the absence
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of significant weight loss, Mantel-Haenszel chi-square

statistics were calculated for all risk indicators in the

existing and proposed tools. In the existing tool, only

reduced appetite was marginally correlated with low albumin

(P<0.1). In the proposed tool, expected or actual TPN/tube

feeding. and emaciated appearance were somewhat correlated

with low albumin but the results may not be valid due to

sample size. Using this data, a revised proposed tool was

constructed combining indicators from both tools. The

indicators included were:

1. reduced appetite

2. problems eating (chewing, swallowing or neurological)

3. actual or expected TPN/tube feeding

4. unintentional weight loss > 10 pounds in six months

5. emaciated appearance

When the results of the revised tool were compared to

nutritional risk, as presented in Table 11, it seems to have

an advantage over the previously discussed tools.

Table 11. Results of revised screening tool

Positive Screen Negative Screen

At risk (True Positives) (False Negatives)

43 (31%) 12 (9%)

Not at risk (False Positives) (True Negatives)

45 (32%) 39 (28%)
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The revised screening tool identified 43 patients at risk,

out of 55 patients truly at risk, for a sensitivity of 0.78

and a 0.49 positive predictive value. This means that the

revised tool missed only 22% of the patients at risk, a

reduction compared with 40% for the existing tool and 36%

for the proposed tool. Therefore, the revised tool is better

than the existing and proposed tool at finding patients who

are at nutritional risk. The revised tool identified 39

patients not at risk, out of 84 patients truly not at risk,

for a 0.46 specificity and 0.76 negative predictive value.

This means that the tool would trigger an assessment for 54%

of the patients not at risk. This is an increase compared

with 45% for the existing tool and 39% for the proposed

tool. It seems that the gains in sensitivity were obtained

at the expense of a loss in specificity. The revised tool

retained the sensitivity of the proposed tool in detecting

PCM and marasmus and gained higher sensitivity in detecting

kwashiorkor (0.67) than either of the other tools (0.52 for

the existing tool and 0.33 for the proposed tool).

Odds ratios for all three tools were constructed to estimate

their association with nutritional risk. Results are

presented in Figure 1.
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Figure 1. Degree of association expressed as odds ratios and

95% confidence intervals between tools and

nutritional risk

The confidence intervals for the odds ratios for the

proposed and revised tools fall well within the range

indicative of association. The revised tool seems to have a

stronger association.
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V. Discussion

Identifying patients at nutritional risk is a challenge in

acute-care settings. Despite several decades of experience

with screening tools, there is still no agreement on what

the most sensitive and specific risk indicators are. This

problem is compounded by lack of agreement on how to define

"at risk". There is some evidence that certain parameters

are linked to negative clinical outcomes, but cutoff points

are mostly arbitrary. Therefore, the challenge remains to

design sensitive and specific tools to identify a condition

that we have been unable to define clearly.

The prevalence of parameters indicative of risk found in

this study (40% if serum albumin level of 3.0 g/dl is used

as a cutoff, 65% if serum albumin level of 3.5 g/dl is used

as a cutoff) is consistent with previously published reports

(6,7,8,9,10,11,12,13,14). Therefore, the need to identify

patients with compromised nutritional status upon admission

still remains, especially in an environment of reduced

length of stay and cost containment.

Certain risk indicators, such as reduced appetite, nausea,

recent weight loss and being on a therapeutic diet are known

to be prevalent in the patients admitted to an acute-care

setting.. This is to be expected with a population of
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chronically ill patients who may have difficulty maintaining

appropriate oral intake, acutely ill patients who may be

temporarily too sick to eat, or critically ill patients who

may have increased needs due to the body's response to

stress. The results of this study support that finding;

however, the sample was not large enough and not enough data

was collected due to resource limitations to be able to

differentiate between those categories of patients.

Some authors have proposed using the presence of or

expectation of needing nutrition support (enteral and

parenteral nutrition) as a risk indicator. The prevalence of

this risk indicator in this study was 7%, which is far below

the 40% estimate of patients at nutritional risk. This is in

agreement with the findings of Mullen (42) who found no

difference in nutritional status between patients receiving

nutrition support and those who were not. Therefore, a tool

that used this indicator as the sole criterion for

triggering a nutrition assessment would be grossly

inadequate.

Another indicator that has been proposed as a sole criterion

has been whether or not the patient "looks thin". Only 11%

of the Complete group would be described as emaciated in the

judgment of a trained clinical dietitian, very low compared

to a 40% prevalence of nutritional risk. Furthermore, only
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5% of the complete group had weight < 75% of IBW. The mean

percentage of IBW of the complete group was 117% (standard

deviation 28%), indicating that most patients were within or

above the range that is considered appropriate.

Indicators in the proposed screen were chosen because they

have been shown in the literature to be associated with

nutritional risk. The proposed screen seems to be an

excellent tool in detecting patients with PCM and marasmus

and seems to be a better tool than the existing one for that

purpose.. The proposed tool, however, is not sensitive enough

to detect depleted serum albumin levels in the absence of

significant weight loss. The revised tool retained the

sensitivity of the proposed tool in detecting PCM and

marasmus and gained some sensitivity in detecting

kwashiorkor but at the expense of specificity.

The low sensitivity of all the tools in detecting depleted

serum albumin levels could be because they focus on

nutrition-related risk factors whereas a depleted serum

albumin level many not be due to nutritional factors. This

may account for the absence of statistically significant

correlations between many of the indicators and nutritional

risk as defined for purposes of this study. Serum albumin

level has been criticized as a marker of malnutrition, and

most authors who recommend its use for that purpose do so
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with caution (134). Therefore, it may be appropriate that a

screening tool to detect nutritional risk does not identify

patients with depleted serum albumin levels due to non-

nutritional causes.

Elmore (43) tested a screening tool's ability to detect

nutritional risk and discarded that approach in favor of a

predictive equation that required only three parameters:

serum albumin level, TLC and weight as a % of UBW. Clearly,

any screening criteria that includes a given parameter will

be more effective in detecting that parameter than one that

only uses factors associated with it. Therefore, screening

criteria that includes serum albumin level would be more

effective in identifying patients with levels indicative of

depletion than one that does not. However, many institutions

are unwilling to require that serum albumin levels be drawn

on all patients because there are not documented cost-

benefit analyses to support that approach. Elmore reported

that only 4% of the patients had serum albumin levels

available at the time of the screening, and 58% had it by

the time of the assessment. In this study, only 50% of the

patients had serum albumin levels available within 48 hours

of admission. In addition, there seemed to be no clear

differences between the patients who had that data available

and those who did not.
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VI. Conclusions and Recommendations

Results of the study show that nutritional risk is prevalent

in patients being admitted to medical and surgical services.

Most of the patients in this study did not "look thin";

indeed, most would probably be considered overweight by

current. standards. Most were able to eat, were not receiving

nutrition support, and did not have severe nausea, vomiting

or diarrhea at the time of admission. However, at least 40%

of them met criteria for nutritional risk.

This study indicates that the questions used to identify

these patients have to be researched carefully because the

design of the tools used will determine which patients are

selected for assessment. The present study has provided

evidence that some indicators are more sensitive than others

in detecting nutritional risk. It has also provided evidence

that including biochemical markers in screening criteria may

be necessary to detect levels of depletion that may not be

easily detected solely by nutritional indicators. The

proposed tool is better than the existing tool in

identifying patients with significant weight loss but is

worse than the existing tool in identifying patients with

depleted visceral protein stores in the absence of

significant weight loss. The revised tool recaptures some of

that sensitivity but it still misses 38% of the patients
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with kwashiorkor. Since this depletion may not be due to

nutritional factors, it may not be easily detected by asking

nutrition-related questions. More research could be done to

find out which questions may be good indicators to detect

low serum albumin levels, but it may be easier to just test

all patients upon admission since current testing seems to

be a function of chance. Therefore, the findings of this

study support those of Elmore (43), and provide further

evidence that the best approach to nutrition screening may

be a combination of nutrition-related questions and serum

albumin levels.
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Appendix 1

Data Gathering Tool

Case No. RD/DTR Date

Part A
Room No.

Last Name

First Name

Adm. Date

Height (in.)
Weight (lb.)
Age

Sex

Part B
Patient No.

Serum Alb Date Drawn

Part C
What was the patient's weight 6 months ago?

Part D
Time Started

1. Tube Feeding/TPN U No U Yes

If yes contact RD If no continue:

2. Good Appetite U Yes U No

Special diet U No U Yes

if yes previous instruction U Yes U No

3. Nausea/vomiting > 5 days U No U Yes

4. Diarrhea > 5 days U No Yes

> 5 lb. weight loss in I mo. U No U Yes

5. Difficulty swallowing/chewing U No U Yes
If 2 or more in this box contact RD

Time ended

Part E
Time started

U Yes U No 1. Does the patient have unhealed
wounds?

U Yes U No 2. Does the patient have any mouth/tooth
or neurological problems that make it
difficult to eat?

U Yes U No 3. Is the patient receiving
enteral/parenteral nutrition or is
expected to need it?
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Yes U No 4. Has the patient unintentionally lost
> 10 lb. in 6 months?

Q Yes O No 5. Does the patient appear emaciated?

Time ended
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