Journal of Ovarian Research

BioMed Central

Open Access

Research

Can subjective global assessment of nutritional status predict
survival in ovarian cancer?
Digant Gupta, Carolyn A Lammersfeld, Pankaj G Vashi, Sadie L Dahlk and
Christopher G Lis*
Address: Cancer Treatment Centers of America® (CTCA) at Midwestern Regional Medical Center, Zion, IL, USA
Email: Digant Gupta - gupta_digant@yahoo.com; Carolyn A Lammersfeld - Carolyn.lammersfeld@ctca-hope.com;
Pankaj G Vashi - pgvashi@aol.com; Sadie L Dahlk - sadie.dahlk@ctca-hope.com; Christopher G Lis* - Christopher.lis@ctca-hope.com
* Corresponding author

Published: 15 October 2008
Journal of Ovarian Research 2008, 1:5

doi:10.1186/1757-2215-1-5

Received: 16 September 2008
Accepted: 15 October 2008

This article is available from: http://www.ovarianresearch.com/content/1/1/5
© 2008 Gupta et al; licensee BioMed Central Ltd.
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/2.0),
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Abstract
Background: Malnutrition is a significant problem in patients with ovarian cancer. The goal of this
study was to investigate the prognostic role of Subjective Global Assessment (SGA) in patients with
ovarian cancer treated in an integrative cancer treatment setting.
Methods: We evaluated a case series of 132 ovarian cancer patients treated at Cancer Treatment
Centers of America® from Jan 2001 to May 2006. SGA was used to assess nutritional status at
baseline. Using SGA, patients were classified as well nourished (SGA A), moderately malnourished
(SGA B) or severely malnourished (SGA C). Kaplan Meier method was used to calculate survival.
Cox proportional hazard models were constructed to evaluate the prognostic effect of SGA
independent of other factors.
Results: Of 132 patients, 24 were newly diagnosed while 108 had received prior treatment. 15
had stage I disease at diagnosis, 8 stage II, 85 stage III and 17 stage IV. The median age at
presentation was 54.4 years (range 25.5 – 82.5 years). 66 patients were well-nourished (SGA A),
35 moderately malnourished (SGA B) and 31 severely malnourished (SGA C). Well nourished
patients had a median survival of 19.3 months (95% CI: 14.1 to 24.5), moderately malnourished 15.5
months (95% CI: 5.8 to 25.1), and severely malnourished 6.7 months (95% CI: 4.1 to 9.3); the
difference being statistically significant (p = 0.0003). Multivariate Cox modeling, after adjusting for
stage at diagnosis and prior treatment history found that moderately malnourished and severely
malnourished status were associated with a relative risk of 2.1 (95% CI: 1.2 to 3.6, p = 0.008) and
3.4 (95% CI: 1.9 to 5.8, p < 0.001) respectively as compared to well nourished status.
Conclusion: Univariate and multivariate survival analyses found that low SGA scores (i.e. wellnourished status) are associated with better survival outcomes. This study lends support to the
role of aggressive nutritional intervention in improving patient outcomes in cancer care.

Background
The overall age-adjusted incidence rate for all ovarian cancer cases as reported by the Surveillance, Epidemiology,

and End Results (SEER) Program of the National Cancer
Institute is 16.23 cases per 100,000 women standardized
to the 2000 United States standard population [1]. OvarPage 1 of 7
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ian cancer is the fifth leading cause of cancer deaths in
women, the leading cause of death from gynecological
malignancy, and the second most commonly diagnosed
gynecologic malignancy in the United States [2,3]. Most
patients are diagnosed with regional and distant disease,
which have poor 5-year survival rates of 69% and 29%,
respectively [3].

tors such as serum albumin have long half-lives, thus,
assessing changes in the nutritional status over a short
period of time is challenging. In an effort to overcome the
problems of traditional nutritional assessment, an easyto-use, inexpensive, and non-invasive clinical instrument
has been developed – the Subjective Global Assessment
(SGA).

Various clinical, biochemical and histological prognostic
factors for ovarian cancer have been identified. Age, stage,
grade, and cytology are important prognostic factors in
high-risk early-stage epithelial ovarian cancer [4,5]. Performance status, tumor histology and residual tumor volume are independent predictors of prognosis in patients
with stage III epithelial ovarian cancer [5]. Additionally,
presence or absence of ascites and diameter of the largest
residual tumor nodule are statistically important predictors of survival in ovarian cancer [6]. Furthermore, change
of body weight during primary chemotherapy has also
been reported as a strong prognostic factor [7]. Recently
nutritional status has been hypothesized to be of prognostic value in patients with ovarian cancer [8].

The SGA is a clinical technique that combines data from
subjective and objective aspects of medical history
(weight change, dietary intake change, gastrointestinal
symptoms, and changes in functional capacity) and physical examination (loss of subcutaneous fat, muscle wasting, ankle or sacral edema and ascites) [27]. After
evaluation, patients are categorized into three distinct
classes of nutritional status; well nourished (SGA A),
moderately malnourished (SGA B) and severely malnourished (SGA C). The SGA has been validated in a number
of diverse patient populations, including cancer patients
[28-36]. It has also been correlated with a number of
objective nutritional assessment indicators, morbidity,
mortality, and QoL measures [23,27,34,37-40]. To the
best of our knowledge, no studies conducted to date have
evaluated the prognostic significance of SGA in ovarian
cancer.

Malnutrition in cancer patients is a significant problem
due to a variety of mechanisms involving the tumor, the
host response to the tumor, and anticancer therapies [9],
especially among those patients diagnosed with ovarian
cancer [10]. Malnutrition has been associated with a
number of clinical consequences, including reduced quality of life (QoL), decreased response to treatment,
increased risk of chemotherapy-induced toxicity and a
reduction in survival of cancer patients [11,12] ovarian
cancer being no exception [13]. The prevalence of malnutrition in patients with ovarian cancer has been reported
to an extent of 67% [14,15]. As malnutrition can affect the
treatment and outcomes of patients with ovarian cancer,
timely intervention to assess and improve nutritional status in such patients is of utmost importance.
There are various methods of assessing nutritional status
in cancer, and each has its own advantages and disadvantages. Among the most commonly used tools to measure
nutritional status are anthropometric and laboratory
measurements (e.g. weight change, arm muscle circumference, triceps skinfold thickness, serum albumin, transferrin assays and nitrogen balance studies) [16-21].
Anthropometric criteria alone are the most useful to assess
chronic malnutrition, as alterations in body composition
occur later during the malnutrition process [22]. Some of
the objective measures such as serum albumin are likely to
be influenced by many non-nutritional factors [23-25].
The interpretation of these measures is often difficult
because non-nutritional factors, such as hydration state
and disease process, can obscure the effects of actual nutrient deprivation [26]. Furthermore, some objective indica-

The primary objective of this study is to evaluate the prognostic significance of the SGA in patients with ovarian
cancer treated in an integrative cancer treatment setting

Methods
Study Sample
A retrospective chart review was performed on a consecutive case series of 132 ovarian cancer patients treated at
Cancer Treatment Centers of America® (CTCA) at Midwestern Regional Medical Center (MRMC) between January 01 and May 06. None of these patients had received
any treatment at MRMC when enrolled in this investigation. The patients were identified from the MRMC tumor
registry. Only patients with a histologically confirmed
diagnosis of ovarian cancer were included in this study.

The SGA was used to assess nutritional status. All patients
in this study were scheduled for a consultation with a dietitian. Prior to each consultation, a dietitian reviewed the
patient's history from the medical record and verified the
patient's current weight. During the consultation, the dietitians reviewed the SGA instrument with the patient to
obtain answers to all the questions. The dietitians also
completed a physical exam paying particular attention to
loss of subcutaneous fat, muscle wasting, presence of
ankle and sacral edema and ascites. After the consultation,
the dietitians ranked the patient's nutritional status as
well nourished (SGA A), moderately malnourished (SGA
B) or severely malnourished (SGA C) as described by Det-
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sky et al [27]. For the purpose of this analysis, malnutrition was defined as either SGA B or SGA C.
Prespecified Baseline Clinical Factors
Baseline clinical factors that were assessed for prognostic
significance were age at presentation, stage of disease at
diagnosis and prior treatment history. The prior treatment
history variable categorized patients into those who have
received definitive cancer treatment elsewhere before
coming to our institution and those who were newly diagnosed at our institution. The only follow-up information
required was the date of death or the date of last contact/
last known to be alive. This study was approved by the
Institutional Review Board at Midwestern Regional Medical Center.
Data Analysis and Statistical Methods
All data were analyzed using SPSS 11.5 (SPSS Inc., Chicago, IL, USA). Patient survival was defined as the time
interval between date of first patient visit to the hospital
and date of death from any cause or date of last contact/
last known to be alive. The Kaplan-Meier or product-limit
method was used to calculate survival. The log rank test
statistic was used to evaluate the equality of survival distributions across different strata. A difference was considered to be statistically significant if the p value was less
than or equal to 0.05. Survival was also evaluated using
univariate and multivariate Cox regression analysis. Variables evaluated included SGA, age at presentation, prior
treatment history, and stage at diagnosis. For the purpose
of this analysis, stage at diagnosis variable was treated as a
dichotomous variable with 2 categories – early stage
(stages I and II) and late stage (stages III and IV).

Results
At the time of this analysis (June 08), 91 patients had
expired and 41 were censored, as shown in Table 1. The
cut-off date for the follow-up for all participants was June
08. The median age at presentation was 54.4 years (range
25.5 – 82.5 years). 66 patients were well nourished (SGA
A), 35 were moderately malnourished (SGA B) and 31
were severely malnourished (SGA C). Of 24 analytic
patients, 9 (37.5%) were well-nourished while 57
(52.8%) of 108 non-analytic patients were well-nourished, the difference being statistically non-significant (p
= 0.32). Of 23 early-stage (stage I and II) patients, 13
(56.5%) were well-nourished while 51 (50.0%) of 102
late-stage (stage III and IV) patients were well-nourished,
the difference being statistically non-significant (p =
0.20).
Table 2 shows the univariate survival analysis of different
prognostic factors. SGA and treatment history were found
to be statistically significantly associated with survival.
Stage at diagnosis was found to be marginally significant
and it was decided to control for it in the multivariate
analysis. Age at presentation and BMI were not found to
be statistically significantly associated with survival and
were therefore not considered further.
Figure 1 shows the survival curves for the 3 categories of
SGA. Well nourished patients had a median survival of
19.3 months (95% CI: 14.1 to 24.5), moderately malnourished 15.5 months (95% CI: 5.8 to 25.1), and
severely malnourished 6.7 months (95% CI: 4.1 to 9.3);
the difference being statistically significant (p = 0.0003).
Table 3 summarizes the results of multivariate Cox regression analyses. Multivariate Cox modeling, after adjusting

Table 1: Patient Characteristics

Characteristic

Categories

Number

Percent (%)

Vital Status

Expired
Censored1
Progressive disease
Newly diagnosed
Stage I
Stage II
Stage III
Stage IV
Missing
Mean
Median
Range
A
B
C

91
41
108
24
15
8
85
17
7
53.4
54.4
25.5 – 82.5
66
35
31

68.9
31.1
81.8
18.2
11.4
6.1
64.4
12.9
5.3

Prior Treatment History
Stage at Diagnosis

Age at Presentation

SGA

50
26.5
23.5

1Patients who reached the end of their follow-up without experiencing death.
N = 132
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Table 2: Univariate Kaplan-Meier Survival Analysis

Variable
SGA
• Well nourished
• Moderately malnourished
• Severely malnourished
Tumor Stage
• Stage I and II
• Stage III and IV
Treatment History
• Newly diagnosed
• Progressive disease

Median survival in months

Log-rank score

P-value

19.3 (14.1 to 24.5)
15.5 (5.8 to 25.1)
6.7 (4.1 to 9.3)

15.9

0.0003

23.9 (7.7 to 40.3)
15.5 (10.0 to 20.9)

3.3

0.07

43.1 (18.1 to 68.1)
12.1 (7.2 to 17.1)

13.5

0.0002

N = 132

for stage at diagnosis and prior treatment history found
that moderately malnourished status was associated with
a relative risk of 2.1 (95% CI: 1.2 to 3.6, p = 0.008) as
compared to well nourished status. Similarly, severely
malnourished status was associated with a relative risk of
3.4 (95% CI: 1.9 to 5.8, p < 0.001) as compared to well
nourished status. Prior treatment history and stage at diagnosis were also found to be statistically significantly associated with survival independent of SGA as shown in
Table 3. It was interesting to see that stage at diagnosis
which was marginally significant upon univariate analysis
became statistically significant upon multivariate analysis.
Table 4 shows statistically distinct prognostic classes of
our patient cohort. Stratum 1 has no median survival
because all 3 observations were censored.

Discussion
The identification of prognostic factors in ovarian cancer
is of considerable importance for the clinical management
of the disease. While nutritional status has been hypothesized to have an association with survival, the published
literature documenting its prognostic significance in ovarian cancer remains sparse. Despite the number of nutrition assessment tools used for research purposes, a
consensus has not been reached on what may be the "gold
standard" for nutritional assessment in cancer. The current study was undertaken to investigate if SGA, a potential indicator of nutritional status, could predict survival
in ovarian cancer.
In this study, we found that SGA A (well-nourished status)
versus SGA B/C (moderate to severe malnourished status)
identified patients with better survival outcomes. We
found that the SGA provides useful prognostic information in patients with ovarian cancer. In a clinical setting,
the SGA is invaluable in identifying malnourished
patients in a quick and non-invasive manner. Moreover,
the simplicity of use of the SGA also enables health professionals other than oncologists and dietitians to accu-

rately assess the patient's nutritional status. In our
previous study conducted in colorectal cancer, we found
SGA to be a significant predictor of survival. The median
survival of patients with SGA A was 12.8 months (95% CI;
9.1–16.5), those with SGA B was 8.8 months (95% CI;
6.7–10.9) and those with SGA C was 6 months (95% CI;
3.9–8.1) [41].
SGA is simple, safe and inexpensive, which renders it a
universal tool for nutritional assessment. SGA differs from
other nutritional assessment methods in that it is the only
one that evaluates functional capacity [42]. SGA has
gained acceptance among investigators and it is now used
as a benchmark to validate new assessment methods, such
as bioelectrical impedance analysis [43] and mid-upper
arm anthropometry. One of the major criticisms of the
method is that its accuracy depends on the observer's
experience. Although SGA depends on the interviewer's
training and on the interpretation of the collected data, its
subjectivity may be minimized by assigning points to
questionnaire items [36]. Another criticism directed at
SGA is that it is a subjective method with only three categories, which does not allow assessment of nutritional
scale on a continuum [42]. Despite these disadvantages,
SGA continues to be a good option for assessing nutritional status in several clinical conditions.
This study, because of its retrospective nature, relies on
data not primarily meant for research. We think that
restricting the analysis to newly diagnosed patients
(patients with no prior treatment history) would have
been more accurate, since it would have allowed for evaluation of true overall survival time i.e. time from the date
of diagnosis to the date of death. However, doing so
would have caused a significant reduction in the sample
size. In our study, the survival time was calculated from
the day of first visit at our hospital because information
on SGA was not available at the time of diagnosis for previously treated patients. This drawback emphasizes the
need for conducting prospective studies having nutri-

Page 4 of 7
(page number not for citation purposes)

Journal of Ovarian Research 2008, 1:5

http://www.ovarianresearch.com/content/1/1/5

Cumulative Probability of Survival

1.0

.8

.6

SGA
SGA C

.4

censored
SGA B

.2

censored
SGA A

0.0

censored
0

10

20

30

40

50

60

70

Time (Months)
Figure 1stratified by 3 categories of SGA
Survival
Survival stratified by 3 categories of SGA. Each drop in a probability curve indicates one or more events in that group.
Vertical lines indicate censored patients, i.e., those who reached the end of their follow-up without experiencing death.
tional information available since the date of diagnosis. A
majority of our patients had advanced stage disease and
had failed primary treatment elsewhere before coming to
our hospital. As a result, generalizability of the study findings to cancer patients with early-stage disease might be
questionable. However, we have no reasons to believe
that patients with early-stage disease will display different
findings. This study did not evaluate the effectiveness of
nutritional intervention on survival and future prospective studies should attempt to address this important

research question. The SGA, being a subjective method,
relies on the observer's ability to collect and interpret
information, and as a result, is likely to suffer from
observer bias. No assessment of inter-rater reliability of
the users of the SGA was made in this study. This bias,
however, was minimized by restricting the use of the SGA
to well-trained dietitians with an expertise in the use of
this clinical instrument.

Table 3: Multivariate Cox Proportional Hazard Model

Independent Variable

Unit of increase

RR1

95% CI

P-value

Moderately malnourished
Severely malnourished
Stage at Diagnosis
Treatment History

Well-nourished as referent
Well-nourished as referent
Stage I and II as referent
Newly Diagnosed as referent

2.1
3.4
2.1
4.8

1.2, 3.6
1.9, 5.8
1.1, 4.0
2.4, 9.7

0.008
< 0.001
0.02
< 0.001

1Relative risk (Cox proportional hazard)
N = 132
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Table 4: Prognostic Classes of Ovarian Cancer Patients

No.
1
2
3
4
5
6

Strata
Well nourished, stage I and II, newly diagnosed
Well nourished, stage III and IV, newly diagnosed
Well nourished, stage I and II, progressive disease
Well nourished, stage III and IV, progressive disease
Malnourished, stage I and II, progressive disease
Malnourished, stage III and IV, progressive disease

N

Median Survival (in months)

95% CI

3
6
10
45
10
36

43.5
18.7
18.9
23.9
6.7

13.3 to 73.8
10.0 to 27.4
16.9 to 21.0
5.9 to 42.1
5.9 to 7.6

N = 132

Conclusion
In summary, our study has demonstrated the prognostic
significance of SGA in ovarian cancer. To the best of our
knowledge, this is the first study to evaluate SGA for its
prognostic importance in ovarian cancer patients treated
in an integrative cancer treatment setting.

9.
10.
11.

Competing interests
The authors declare that they have no competing interests.

Authors' contributions
DG, CAL, and SLD participated in concept, design, data
collection, data analysis, data interpretation and writing.
PGV participated in concept, design and data interpretation. CGL participated in concept, design, data interpretation and general oversight of the study. All authors read
and approved the final manuscript.

12.
13.

14.
15.

Acknowledgements

16.

This study was funded by Cancer Treatment Centers of America®. We
thank Norine Oplt, chief of our Cancer Registry, for providing us with reliable and updated survival data. We also thank Gwendolynn M. Lambert and
Kenneth E. Dzike for their assistance with data collection for this project.

17.
18.

References

19.

1.
2.
3.
4.

5.

6.
7.

8.

Quirk JT, Natarajan N: Ovarian cancer incidence in the United
States, 1992–1999. Gynecol Oncol 2005, 97:519-523.
Bandera EV: Nutritional factors in ovarian cancer prevention:
what have we learned in the past 5 years? Nutr Cancer 2007,
59:142-151.
Chan JK, Cheung MK, Husain A, Teng NN, West D, Whittemore AS,
Berek JS, Osann K: Patterns and progress in ovarian cancer
over 14 years. Obstet Gynecol 2006, 108:521-528.
Chan JK, Tian C, Monk BJ, Herzog T, Kapp DS, Bell J, Young RC:
Prognostic factors for high-risk early-stage epithelial ovarian
cancer: a Gynecologic Oncology Group study. Cancer 2008,
112:2202-2210.
Winter WE III, Maxwell GL, Tian C, Carlson JW, Ozols RF, Rose PG,
Markman M, Armstrong DK, Muggia F, McGuire WP: Prognostic
factors for stage III epithelial ovarian cancer: a Gynecologic
Oncology Group Study. J Clin Oncol 2007, 25:3621-3627.
Chi DS, Liao JB, Leon LF, Venkatraman ES, Hensley ML, Bhaskaran D,
Hoskins WJ: Identification of prognostic factors in advanced
epithelial ovarian carcinoma. Gynecol Oncol 2001, 82:532-537.
Hess LM, Barakat R, Tian C, Ozols RF, Alberts DS: Weight change
during chemotherapy as a potential prognostic factor for
stage III epithelial ovarian carcinoma: a Gynecologic Oncology Group study. Gynecol Oncol 2007, 107:260-265.
Montazeri A, McEwen J, Gillis CR: Quality of life in patients with
ovarian cancer: current state of research. Support Care Cancer
1996, 4:169-179.

20.
21.
22.
23.

24.
25.
26.

27.

von Meyenfeldt M: Cancer-associated malnutrition: an introduction. Eur J Oncol Nurs 2005, 9(Suppl 2):S35-8-S35-S38.
Laky B, Janda M, Bauer J, Vavra C, Cleghorn G, Obermair A: Malnutrition among gynaecological cancer patients. Eur J Clin Nutr
2007, 61:642-646.
Dewys WD, Begg C, Lavin PT, Band PR, Bennett JM, Bertino JR,
Cohen MH, Douglass HO Jr, Engstrom PF, Ezdinli EZ, Horton J, Johnson GJ, Moertel CG, Oken MM, Perlia C, Rosenbaum C, Silverstein
MN, Skeel RT, Sponzo RW, Tormey DC: Prognostic effect of
weight loss prior to chemotherapy in cancer patients. Eastern Cooperative Oncology Group. Am J Med 1980, 69:491-497.
Laviano A, Meguid MM: Nutritional issues in cancer management. Nutrition 1996, 12:358-371.
Ovesen L, Hannibal J, Mortensen EL: The interrelationship of
weight loss, dietary intake, and quality of life in ambulatory
patients with cancer of the lung, breast, and ovary. Nutr Cancer 1993, 19:159-167.
Gadducci A, Cosio S, Fanucchi A, Genazzani AR: Malnutrition and
cachexia in ovarian cancer patients: pathophysiology and
management. Anticancer Res 2001, 21:2941-2947.
Laky B, Janda M, Cleghorn G, Obermair A: Comparison of different nutritional assessments and body-composition measurements in detecting malnutrition among gynecologic cancer
patients. Am J Clin Nutr 2008, 87:1678-1685.
Boles JM, Garre MA, Youinou PY: Simple assessment of the
nutritional status in the critically ill patient. Resuscitation 1984,
11:233-241.
Curtas S, Chapman G, Meguid MM: Evaluation of nutritional status. Nurs Clin North Am 1989, 24:301-313.
Davies M: Nutritional screening and assessment in cancerassociated malnutrition. Eur J Oncol Nurs 2005, 9(Suppl 2):S6473-S64-S73.
Delmore G: Assessment of nutritional status in cancer
patients: widely neglected? Support Care Cancer 1997, 5:376-380.
McIntosh EN, Laurent LL: Nutritional assessment of the hospitalized patient. Am Fam Physician 1983, 27:169-175.
Slaviero KA, Read JA, Clarke SJ, Rivory LP: Baseline nutritional
assessment in advanced cancer patients receiving palliative
chemotherapy. Nutr Cancer 2003, 46:148-157.
Barbosa-Silva MC: Subjective and objective nutritional assessment methods: what do they really assess? Curr Opin Clin Nutr
Metab Care 2008, 11:248-254.
Bauer J, Capra S, Ferguson M: Use of the scored Patient-Generated Subjective Global Assessment (PG-SGA) as a nutrition
assessment tool in patients with cancer. Eur J Clin Nutr 2002,
56:779-785.
Carney DE, Meguid MM: Current concepts in nutritional assessment. Arch Surg 2002, 137:42-45.
Waitzberg DL, Correia MI: Nutritional assessment in the hospitalized patient. Curr Opin Clin Nutr Metab Care 2003, 6:531-538.
Detsky AS, Baker JP, Mendelson RA, Wolman SL, Wesson DE, Jeejeebhoy KN: Evaluating the accuracy of nutritional assessment
techniques applied to hospitalized patients: methodology
and comparisons. JPEN J Parenter Enteral Nutr 1984, 8:153-159.
Detsky AS, McLaughlin JR, Baker JP, Johnston N, Whittaker S, Mendelson RA, Jeejeebhoy KN: What is subjective global assessment of nutritional status? JPEN J Parenter Enteral Nutr 1987,
11:8-13.

Page 6 of 7
(page number not for citation purposes)

Journal of Ovarian Research 2008, 1:5

28.
29.
30.
31.

32.

33.

34.

35.

36.

37.
38.
39.
40.

41.

42.
43.

http://www.ovarianresearch.com/content/1/1/5

Duerksen DR, Yeo TA, Siemens JL, O'Connor MP: The validity and
reproducibility of clinical assessment of nutritional status in
the elderly. Nutrition 2000, 16:740-744.
Ek AC, Unosson M, Larsson J, Ganowiak W, Bjurulf P: Interrater
variability and validity in subjective nutritional assessment of
elderly patients. Scand J Caring Sci 1996, 10:163-168.
Enia G, Sicuso C, Alati G, Zoccali C: Subjective global assessment
of nutrition in dialysis patients. Nephrol Dial Transplant 1993,
8:1094-1098.
Jones CH, Newstead CG, Will EJ, Smye SW, Davison AM: Assessment of nutritional status in CAPD patients: serum albumin
is not a useful measure.
Nephrol Dial Transplant 1997,
12:1406-1413.
Sacks GS, Dearman K, Replogle WH, Cora VL, Meeks M, Canada T:
Use of subjective global assessment to identify nutritionassociated complications and death in geriatric long-term
care facility residents. J Am Coll Nutr 2000, 19:570-577.
Thoresen L, Fjeldstad I, Krogstad K, Kaasa S, Falkmer UG: Nutritional status of patients with advanced cancer: the value of
using the subjective global assessment of nutritional status
as a screening tool. Palliat Med 2002, 16:33-42.
Pham NV, Cox-Reijven PL, Greve JW, Soeters PB: Application of
subjective global assessment as a screening tool for malnutrition in surgical patients in Vietnam. Clin Nutr 2006,
25:102-108.
Sezer S, Ozdemir FN, Afsar B, Colak T, Kizay U, Haberal M: Subjective global assessment is a useful method to detect malnutrition in renal transplant patients.
Transplant Proc 2006,
38:517-520.
Yamauti AK, Ochiai ME, Bifulco PS, de Araujo MA, Alonso RR, Ribeiro
RH, Pereira-Barretto AC: Subjective global assessment of nutritional status in cardiac patients. Arq Bras Cardiol 2006,
87:772-777.
Ferguson ML, Bauer J, Gallagher B, Capra S, Christie DR, Mason BR:
Validation of a malnutrition screening tool for patients
receiving radiotherapy. Australas Radiol 1999, 43:325-327.
Hasse J, Strong S, Gorman MA, Liepa G: Subjective global assessment: alternative nutrition-assessment technique for livertransplant candidates. Nutrition 1993, 9:339-343.
Hirsch S, de Obaldia N, Petermann M, Rojo P, Barrientos C, Iturriaga
H, Bunout D: Subjective global assessment of nutritional status: further validation. Nutrition 1991, 7:35-37.
Persson C, Sjoden PO, Glimelius B: The Swedish version of the
patient-generated subjective global assessment of nutritional status: gastrointestinal vs urological cancers. Clin Nutr
1999, 18:71-77.
Gupta D, Lammersfeld CA, Vashi PG, Burrows J, Lis CG, Grutsch JF:
Prognostic significance of Subjective Global Assessment
(SGA) in advanced colorectal cancer. Eur J Clin Nutr 2005,
59:35-40.
Barbosa-Silva MC, Barros AJ: Indications and limitations of the
use of subjective global assessment in clinical practice: an
update. Curr Opin Clin Nutr Metab Care 2006, 9:263-269.
Gupta D, Lis CG, Dahlk SL, King J, Vashi PG, Grutsch JF, Lammersfeld
CA: The relationship between bioelectrical impedance phase
angle and subjective global assessment in advanced colorectal cancer. Nutr J 2008, 7:19.

Publish with Bio Med Central and every
scientist can read your work free of charge
"BioMed Central will be the most significant development for
disseminating the results of biomedical researc h in our lifetime."
Sir Paul Nurse, Cancer Research UK

Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published immediately upon acceptance
cited in PubMed and archived on PubMed Central
yours — you keep the copyright

BioMedcentral

Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp

Page 7 of 7
(page number not for citation purposes)

