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Objective: To evaluate the use of the scored Patient-Generated Subjective Global Assessment (PG-SGA) as a nutrition assessment
tool in patients with cancer.
Design: An observational study assessing the nutritional status of patients with cancer.
Setting: Oncology ward of a private tertiary Australian hospital.
Subjects: Seventy-one cancer patients aged 18 – 92 y.
Intervention: Scored PG-SGA questionnaire, comparison of scored PG-SGA with subjective global assessment (SGA), sensitivity,
specificity.
Results: Some 24% (17) of 71 patients were well nourished, 59% (42) of patients were moderately or suspected of being
malnourished and 17% (12) of patients were severely malnourished according to subjective global assessment (SGA). The PG-
SGA score had a sensitivity of 98% and a specificity of 82% at predicting SGA classification. There was a significant difference in
the median PG-SGA scores for each of the SGA classifications (P< 0.001), with the severely malnourished patients having the
highest scores. Re-admission within 30 days of discharge was significantly different between SGA groups (P¼0.037). The
mortality rate within 30 days of discharge was not significantly different between SGA groups (P¼0.305). The median length of
stay of well nourished patients (SGA A) was significantly lower than that of the malnourished (SGA BþC) patients (P¼0.024).
Conclusion: The scored PG-SGA is an easy to use nutrition assessment tool that allows quick identification and prioritisation of
malnutrition in hospitalised patients with cancer.
Sponsors: The Wesley Research Institute.
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Introduction
The incidence of malnutrition amongst patients with cancer

has been estimated at between 40 and 80% (Ollenschlager

et al, 1991; Kern & Norton, 1998). The prevalence of mal-

nutrition depends on the tumour type, location, stage and

treatment (Shike, 1996). The consequences of malnutrition

may include an increased risk of complications, decreased

response and tolerance to treatment, a lower quality of life,

reduced survival and higher health-care costs (Grant et al,

1994; Ottery, 1996; Nitenberg & Raynard, 2000). The essen-

tial elements of a nutrition support program for patients

with cancer are the early identification of patients at greatest

risk, nutrition assessment to determine the level of deficit,

and appropriate nutrition intervention. This comprehensive

approach to nutrition support may lead to improvements in

nutritional status, quality of life, patient satisfaction and

treatment outcomes (Ottery, 1994).

The use of objective nutrition parameters (anthropo-

metric, biochemical and immunological) to assess
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nutritional status has been questioned in view of the many

non-nutritional factors affecting the results (Gibson, 1990).

Subjective assessment of nutritional status has been used to

overcome these difficulties (Jeejeebhoy et al, 1990). Subjec-

tive global assessment (SGA) is a validated method of nutri-

tional assessment based on the features of a medical history

(weight change, dietary intake change, gastrointestinal

symptoms that have persisted for more than 2 weeks,

changes in functional capacity) and physical examination

(loss of subcutaneous fat, muscle wasting, ankle=sacral

oedema and ascites; Detsky et al, 1987). A health professional

performs the entire assessment. It has been applied

successfully as a method of assessing nutritional status and

predicting complications in a number of different

patient groups, including patients with cancer (Ottery,

1994; Ek et al, 1996; Jones et al, 1997). It has been correlated

with a number of objective parameters (anthropometric,

biochemical and immunological), measures of morbidity

(incidence of infection, use of antibiotics, length of stay),

and quality of life; and has a high degree of inter-rater

reproducibility (Hasse et al, 1993; Detsky et al, 1987; Fergu-

son et al, 1999). However, SGA lacks sensitivity to detect

improvements in nutritional status observed over a short

hospital admission.

The patient-generated-subjective global assessment (PG-

SGA) was adapted from the SGA and developed specifically

for patients with cancer (Ottery, 1994). It includes addi-

tional questions regarding the presence of nutritional symp-

toms and short-term weight loss. It was designed so that the

components of the medical history can be completed by the

patient using a check box format. The physical examination

is then performed by a health professional, eg physician,

nurse or dietitian. The scored PG-SGA is a further develop-

ment of the PG-SGA concept that incorporates a numerical

score as well as providing a global rating of well-nourished,

moderately or suspected of being malnourished or severely

malnourished. For each component of the scored PG-SGA,

points (0 – 4) are awarded depending on the impact of the

symptom on nutritional status. A total score is then

summed and this provides a guideline as to the level of

nutrition intervention required, as well as facilitating quan-

titative outcome data collection (Ottery, 2000). The scored

PG-SGA, unlike SGA, which is categorical, is a continuous

measure. The higher the score the greater the risk for

malnutrition. A score �9 indicates a critical need for

nutrition intervention. Nutrition triage recommendations

include patient and family education, symptom manage-

ment and nutrition intervention such as additional food,

oral nutrition supplements, enteral or parenteral nutrition.

The scored PG-SGA has been accepted by the Oncology

Nutrition Dietetic Practice Group of the American Dietetic

Association as the standard for nutrition assessment for

patients with cancer.

The aim of this study was to evaluate the use of the scored

PG-SGA as a nutrition assessment tool in hospital patients

with cancer, compare the performance of the scored PG-SGA

with SGA and determine patient outcomes in terms of

nutritional status.

Methods
Patients with cancer, aged at least 18 y, admitted to an

acute care medical facility were eligible for inclusion in

the study over a 3 month period. A convenience sample

of 71 patients agreed to participate in the study: 56% (40)

were male and 44% (31) female. The average age was

57.6�15.4 y. Forty-nine percent of patients were diag-

nosed with lymphoma, 13% breast cancer and 4% for

cancers of the prostate, oesophagus, lung, sarcoma and

myeloma, respectively.

Data collection and analysis

A dietitian experienced in performing subjective global

assessment and using the scored PG-SGA assessed all

patients. SGA was completed as described by Detsky et al

(1987) and the scored PG-SGA was completed as described

by Ottery (1996). Each patient was classified as well-

nourished (SGA A), moderately or suspected of being

malnourished (SGA B) or severely malnourished (SGA C).

In addition, a total PG-SGA score was calculated. A retro-

spective review of the medical record provided informa-

tion on age, gender, diagnosis, length of stay, re-admission

and=or death within 30 days of discharge.

Statistical analysis was carried out using SPSS Version 10,

2000 (SPSS Inc, Chicago, IL, USA). The dependent variable

PG-SGA score was not normally distributed for each of the

SGA classifications. Therefore, the nonparametric Kruskal –

Wallis test was used to compare median PG-SGA scores and

median length of stay for each SGA classification. A con-

tingency table was used to determine the sensitivity, speci-

ficity and predictive value of the PG-SGA compared to SGA.

Reliability analysis was used to determine the extent to

which items in the questionnaire were related to each

other and provide an overall index of the internal consis-

tency of the questionnaire. Chi-square tests were used to

examine the relationship between nutritional status and re-

admission and=or death within 30 days of discharge. Corre-

lation analysis was used to examine the relationship between

PG-SGA score and both percentage weight loss in the pre-

vious 6 months and body mass index (BMI). Multiple regres-

sion analysis was performed to examine the relationship

between length of stay as the dependent variable and inde-

pendent variables age, diagnosis, percentage weight loss,

BMI and PG-SGA score. Logistic regression was used to

assess predictors of mortality within 30 days of discharge.

Statistical significance was reported at the conventional

P<0.05 level (two-tailed). The study was approved by the

Multidisciplinary Ethics Committee of the hospital and

informed written consent was obtained from all participants.

Use of the PG-SGA
J Bauer et al

780

European Journal of Clinical Nutrition



Results
Prevalence of malnutrition and nutrition impact

symptoms

According to SGA, 24% (17) of 71 patients were well-nour-

ished and 76% (54) malnourished, of which 59% (42) of

patients were moderately or suspected of being malnour-

ished and 17% (12) of patients were severely malnourished.

The frequency of nutrition impact symptoms is shown in

Table 1. Seventy-two percent of patients reported problems

with eating. Twenty percent of patients who had no pro-

blems with eating reported the presence of two or more

nutrition impact symptoms.

Comparison of the PG-SGA score with SGA and other

nutritional parameters (percentage weight loss in

previous 6 months and BMI)

The ability of the PG-SGA score to predict SGA is shown in

Table 2. Twenty percent (14) of 71 patients were correctly

classified by the PG-SGA as being well-nourished (true nega-

tives) and 75% (53) of patients were correctly classified as

being malnourished (true positives). One percent (1) of

patients was misclassified as being well nourished (false

negatives) and 4% (3) of patients were misclassified as

being malnourished (false positives). The scored PG-SGA

had a sensitivity of 98% and a specificity of 82%. The

positive predictive value was 95% and the negative predic-

tive value was 93%.

There was a significant difference in the median PG-SGA

scores for each of the SGA classifications (P< 0.001), with the

severely malnourished patients having the highest scores.

The PG-SGA score was significantly correlated with percen-

tage weight loss in the previous 6 months (r¼0.31,

P¼0.012). Although the correlation of PG-SGA score with

BMI did not reach statistical significance, the direction of the

association was as anticipated with the higher the PG-SGA

score, the lower the BMI (r¼70.251, P¼0.055).

Reliability analysis

Reliability analysis was performed to determine the extent to

which items in the questionnaire were related to each other

and to provide an overall index of the internal consistency of

the scale. A correlation matrix of the scores obtained from

each of the seven items that contribute to the overall PG-

SGA score (weight history; food intake; symptoms; activities

and functions; disease and its relation to nutritional require-

ments; metabolic demand and stress; and physical examina-

tion) showed that the items were not highly correlated. The

Cronbach’s reliability coefficient was 0.21. There was sub-

stantial variation in the distribution of responses. With a

view to standardising for variance, a standardised item alpha

coefficient was calculated which was 0.64.

Nutritional status and patient outcomes

The PG-SGA score, length of stay, re-admission and=or death

within 30 days of discharge for each of the SGA classifica-

tions are shown in Table 3. Re-admission within 30 days of

discharge was significantly different between SGA groups

(P¼0.037). The mortality within 30 days of discharge was

not significantly different between SGA groups (P¼0.305).

The median length of stay of well-nourished patients (SGA

A) was 7.0 (range 1 – 24) days which was significantly lower

than that of malnourished (SGA BþC) patients that was 13.0

(range 1 – 40) days (P¼0.024). There was a significant corre-

lation between PG-SGA score and length of stay (r¼0.3,

P¼0.034).

Regression analysis determined that none of the variables

age, diagnosis, percentage weight loss, BMI and PG-SGA

score were significant predictors of length of stay or mortal-

ity within 30 days of discharge. The final model for predic-

tors of length of stay included PG-SGA score (F1,63¼3.586,

P¼0.06), which accounted for 5% of the total variation in

length of stay.

Discussion
The aim of this study was to evaluate the use of the scored

PG-SGA as a nutrition assessment tool in hospital patients

Table 1 Frequency of nutrition impact symptoms amongst 71 hospital
inpatients with cancer

Nutrition impact symptoms Percentage of patients (n)

No appetite 46.5 (33)

Nausea 38 (27)

Pain 29.6 (21)

No problems eating 28.2 (20)

Vomiting 28.2 (20)

Constipation 23.9 (17)

Things taste funny 22.5 (16)

Smells bother me 21.1 (15)

Diarrhoea 21.1 (15)

Mouth sores 19.7 (14)

Other 19.7 (14)

Note: Patients could report more than one symptom.

Table 2 Classification of 71 patients with cancer according to the Patient-Generated Subjective Global Assessment
(PG-SGA) score and Subjective Global Assessment (SGA)

Malnourished (SGA BþC) Well-nourished (SGA A)

At nutrition risk (PG-SGA score �9) True positive 53 (75%) False positive 3 (4%)

Not at nutrition risk (PG-SGA score 0-8) False negative 1 (1%) True negative 14 (20%)
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with cancer. The scored PG-SGA was shown to be accurate at

identifying the well-nourished patients from the malnour-

ished patients. The prevalence of malnutrition in the study

population was high with 76% of patients with cancer being

malnourished. These findings are not unexpected as patients

with cancer have the highest incidence of malnutrition

amongst hospital inpatients (Shike, 1996).

One of the advantages of the scored PG-SGA is that the

presence of symptoms that may adversely affect nutritional

status is documented. The prevalence of nutrition impact

symptoms (71.8%) in this study is consistent with other

studies of patients with cancer (Grosvenor et al, 1989; Don-

nelly et al, 1995; Langer et al, 2001). Unless symptoms of

relevance to the patients such as decreased appetite, pain,

nausea, constipation, vomiting and diarrhoea are adequately

addressed, then it is unlikely that improvements will be

made in the patients’ nutritional status.

The high sensitivity and specificity of the PG-SGA score

indicates that it strongly predicts nutritional status as

defined by SGA. The ideal nutrition assessment tool would

be 100% specific and sensitive. However the need to cor-

rectly classify all patients who are malnourished (sensitivity)

takes precedence over misclassifying well-nourished patients

(specificity). The scored PG-SGA was able to identify mal-

nourished patients with 98% sensitivity. Unlike SGA, which

places patients into categories, the continuous scoring

system of the PG-SGA allows prioritisation of patients requir-

ing more urgent treatment and thus may facilitate more

effective use of resources. Nutritional triage recommenda-

tions using PG-SGA scores have been made (Ottery, 1996).

The present cut-off score of 9 is appropriate for initiation of

urgent nutrition intervention. Triage recommendations for

scores less than 9 include patient and family education,

symptom management, provision of additional food

and=or oral nutrition supplements. By providing early nutri-

tion support, it may be possible to prevent or delay dete-

rioration in the patient’s nutritional status.

Concurrent validity was measured against SGA and two

available parameters of nutritional status (percentage weight

loss in the previous 6 months and BMI). The data presented in

Table 3 show a significant difference between median PG-SGA

scores for each SGA grouping (P<0.001). The PG-SGA

includes weight loss as part of its constructs, but this accounts

for a maximum of 4 points. The PG-SGA score showed

correlation with percentage weight loss in the previous 6

months, in the expected direction. Weight loss has been

demonstrated to be a major prognostic indicator of poor

survival in cancer patients (DeWys et al, 1980; Evans et al,

1987). Correlation with BMI did not reach statistical signifi-

cance, however the association was negative as expected.

Malnourished cancer patients may have a BMI within the

healthy or overweight range, with body fat masking loss of

lean body mass. Wigmore et al (1997) found that the median

BMI of 20 pancreatic cancer patients at diagnosis was 20.7

(range 19.5 – 23.6) kg=m2 despite a median weight loss of 14.2

(range 10 – 20%) in the previous 6 months.

Reliability analysis determined that each of the scored

items contributed relatively independently to the overall PG-

SGA score. While the Cronbach’s a reliability coefficient was

0.21, the standardised item a reliability coefficient was 0.64,

suggesting that this was a moderately reliable instrument.

This study did not examine interobserver reliability or repro-

ducibility. Persson et al (1999) demonstrated 90% agreement

between assessment performed by a doctor and dietitian

using the Swedish version of the PG-SGA.

Malnourished patients had a significantly longer length of

stay compared to well-nourished patients. There was a sig-

nificant difference in the median length of stay of patients

who were well-nourished compared to patients who were

moderately or severely malnourished (P¼0.024), with 9% of

the variance in length of stay being attributable to nutri-

tional status. This is consistent with the findings of Naber

et al (1997) and Reilly et al (1988), who found that malnour-

ished hospital patients had a longer length of stay than well-

nourished patients. Although there was a trend towards

increased mortality within 30 days of discharge for each of

the SGA classifications, this was not statistically significant.

The time period for follow up of 30 days post discharge was

probably too short to demonstrate a difference. Persson et al

(1999) demonstrated a significantly longer survival in

patients with cancer who were well-nourished compared to

those who were malnourished.

Re-admission within 30 days of discharge was signifi-

cantly different between SGA groups (P¼0.037), with the

Table 3 Age, gender, Patient-Generated Subjective Global Assessment (PG-SGA) score, percentage weight loss in previous 6 months, body mass index,
length of stay and re-admission=mortality within 30 days of discharge for Subjective Global Assessment (SGA) groupings in 71 hospitalised cancer patients

SGA A well-nourished SGA B moderately malnourished SGA C severely malnourished P-value

Number of patients (%) 17 (24) 42 (59) 12 (17) < 0.001

Gender (M=F) 7 : 10 25 : 17 8 : 4 0.285

Age (y) 50.1�13.6 56.5� 14.9 71.8� 9.4 < 0.001

PG-SGA score median (range) 5.0 (1 – 16) 14.0 (6 – 31) 19.5 (13 – 27) < 0.001

Percentage weight loss in previous 6 months median (range) 0 (0 – 14) 6.9 (0 – 16.9) 14.6 (3.7 – 22.4) < 0.001

Body mass index (kg=m2) 26.2�4.0 24.5� 4.9 19.4� 2.2 0.011

Length of stay (days), median (range) 7.0 (1 – 24) 14.0 (1 – 40) 9.5 (1 – 30) 0.063

Re-admission within 30 days discharge, n (%) 10 (59) 22 (52) 2 (17) 0.037

Mortality within 30 days discharge, n (%) 1 (6) 5 (12) 3 (25) 0.305
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severely malnourished patients having the lowest re-admis-

sion rate. A review of patient records showed that the

primary reason for well-nourished patients’ re-admission

was for planned treatment or the effects of on-going treat-

ments. These data suggest that re-admission is not a useful

outcome measure and that unplanned re-admission would

be a more appropriate outcome measure. It is important to

note that abstraction of medical records for re-admission

ignores the potential for re-admission to other hospitals.

Another limitation of this study may be selection bias

introduced by the convenience sample and the exclusion of

patients with physical, cognitive or emotional problems that

prevented them from completing the Scored PG-SGA.

It is postulated that the PG-SGA score can be used as an

objective measure to demonstrate the outcome of nutrition

intervention. With the trend towards decreased length of

stay for hospitalised patients, it is often difficult to demon-

strate an improvement in nutritional status on the basis of

SGA, due to its categorical grouping. However by performing

serial measurements, the change in the PG-SGA score may be

used to demonstrate subtle changes in nutritional status. A

patient assessed at weekly intervals may be classified as

moderately malnourished on both occasions, however the

PG-SGA score may reflect clinical changes. An objective

measure to demonstrate patient outcomes is essential for

proving the value of nutrition intervention in the cost-

contained environment. In this study the PG-SGA was only

applied at one time point. Further studies are required with

the PG-SGA applied at multiple time points to determine if

the PG-SGA score may be able to demonstrate the effect of

nutrition support on outcomes in cancer patients.

In summary, these results demonstrate that the scored PG-

SGA is a quick, valid and reliable nutrition assessment tool

that enables malnourished hospital patients with cancer to

be identified and triaged for nutrition support. Priority can

be given to those patients identified as malnourished and the

appropriate intervention initiated. The scored PG-SGA has

several advantages as a nutrition assessment tool in compar-

ison to SGA for patients with cancer. These advantages

include components of the medical history are completed

by the patient which is less time intensive, it identifies a

more extensive range of nutrition impact symptoms and the

scoring system allows triaging of patients.
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