
Evaluation of perioperative nutritional status with 
subjective global assessment method in patients undergoing 
gastrointestinal cancer surgery

INTRODUCTION

An organism should maintain its physiological and metabolic functions to sustain healthy life. Adequate 
and balanced nutrition is a priority for the regular maintenance of these functions. An organism be-
comes more sensitive to malnutrition particularly during times of illness (1, 2). In surgical patients, mal-
nutrition rates vary between 22% and 54% due to various parameters such as age, sex, and current 
illness (3). Increased incidence of infections, liquid-electrolyte disturbances, and decline in functional 
status may accompany malnutrition (4-6). Operated patients with malnutrition are at increased risk of 
mortality and have higher complication rates and prolonged hospital stays; this condition also prolongs 
the period of rehabilitation and recovery. Thus, surgical patients should be screened for nutritional sta-
tus and perioperative nutritional support should be provided for patients with malnutrition (4, 7, 8). In 
a study by Hill et al. (9), it was determined that 40% of medical patients and 50% of surgical patients 
had malnutrition and that these rates increased as hospital stays lengthened. Research on what type of 
nutrition should be recommended is still proceeding (6, 10, 11).

Assessment of patients’ nutritional status should be conducted by a multidisciplinary team. This 
team should include doctors, nurses, dietitians, and social workers. Nurses are among health person-
nel who mostly contact and communicate with patients, and therefore, nurses have an important 
role in terms of detecting patients who need nutritional support (12, 13). Various methods are used 
for determining the level of malnutrition. Subjective Global Assessment (SGA) is based on patient 
history and physical examination findings. SGA is easy to use and has high accuracy rates, which 
increase its clinical utilization. SGA was developed to assess physiological symptoms of malnutrition 
or conditions related to malnutrition and to assess functional capacity (Appendix) (1, 2, 5, 12, 14). 
Patients with gastrointestinal (GIS) cancer frequently have nausea, vomiting, lack of appetite, and 
malabsorption; therefore, malnutrition is more common among such patients who will be undergo-
ing surgery.

The current study aimed to assess nutritional status in the perioperative period using the SGA method in 
patients undergoing GIS cancer surgery at a university hospital and two state training and research hos-
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Objective: This study was designed to evaluate the perioperative nutritional status of patients undergoing surgery 

for gastrointestinal cancer using Subjective Global Assessment and surgeon behavior on nutritional support. 

Material and Methods: We recruited 100 patients undergoing surgery for gastrointestinal cancer in one university 

and two state teaching hospitals. Subjective Global Assessment was administered to evaluate preoperative and post-

operative nutritional status. Fifty-two patients in the state hospitals (Group 1) and 48 in the university hospital were 

assessed. Anthropometric and biochemical measurements were performed. Changes in preoperative Subjective 

Global Assessment scores and scores at the time of discharge and types of nutritional support were compared. Sub-

jective Global Assessment-B was regarded as moderate and Subjective Global Assessment-C as heavy malnutrition.  

Results: Ten patients had Subjective Global Assessment-B and 29 had Subjective Global Assessment-C malnutrition in 

Group 1 and nine had Subjective Global Assessment-B and 31 had Subjective Global Assessment-C malnutrition in Group 

2 during preoperative assessment. Respective numbers in postoperative assessment were 12 for Subjective Global As-

sessment-B and 30 for Subjective Global Assessment-C in Group 1 and 14 for Subjective Global Assessment-B and 26 for 

Subjective Global Assessment-C in Group 2. There was no difference between two groups. Nutritional methods according 

to Subjective Global Assessment evaluation in pre- and postoperative periods were not different between the groups.

Conclusion: This study demonstrated that the malnutrition rate is high among patients scheduled for gastrointesti-

nal cancer surgery and the number of surgeons were inadequate to provide perioperative nutritional support. Both 

university and state hospitals had similar shortcomings. Subjective Global Assessment is an easy and reliable test 

and if utilized will be helpful to detect patients requiring nutritional support.
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pitals and to determine malnutrition rates and the proportion 
of patients with malnutrition who will benefit with nutritional 
support. It was also investigated whether there were differ-
ences with regard to patient profiles and nutritional behavior 
of patients between the university hospital and other training 
and research hospitals. 

This study was based on the hypothesis that surgeons could 
not provide adequate nutritional support for patients during 
the perioperative period. 

MATERIAL AND METHODS

The study was conducted in 2007 at the Marmara University 
Hospital General Surgery Service, Göztepe Training and Re-
search Hospital 4th Surgical Service, and Lütfi Kırdar Kartal 
Training and Research Hospital Surgical Service. Patients un-
dergoing GIS surgery were recruited. Nutritional status of the 
patients during the perioperative period was assessed using 
SGA and patients receiving nutritional support were noted 
(Appendix). 

To conduct the subjective assessment, patient medical history 
was noted and physical findings were investigated based on the 
form presented in Appendix. In the history section, the assess-
ment was conducted according to the titles that investigate the 
change in body weight within the last 6 months (<5%, 5-10%, 
or >10% loss), change in nutritional intake, GIS symptoms (e.g., 
lack of appetite, nausea, vomiting, and diarrhea), and functional 
capacity. As a result of the assessment, each feature is scored as 
A (normal or good nutrition), B (mild-moderate malnutrition), or 
C (severe malnutrition). In terms of physical examination, loss of 
subcutaneous fat tissue over the mid-axillary line of the lateral 
chest walls (axillary skinfold thickness=AST) and triceps (triceps 

skinfold thickness=TST), loss of muscle mass (over the deltoid 
and quadriceps areas), and presence of edema (ankles, sacral 
region, or ascites) were assessed and each feature was scored as 
0=normal, l+=mild, 2+=moderate, and 3+=severe. After scoring 
history and physical examination data, patients were classified 
by researcher who conducted the assessment as follows: good 
nutritional status (A), mild-to-moderate impairment in nutri-
tional status (B), and severe impairment in nutritional status (C). 
In order to standardize the assessment, SGA was conducted and 
scored by the same researcher on the first day of hospitaliza-
tion at the surgical service and on the day of discharge (after 
5-10 days). According to this assessment procedure, patients 
who had a score of SGA-A were accepted to have adequate nu-
tritional status. 

After receiving permission from the Marmara University 
School of Medicine Ethics Committee to carry out the study, 
approval for conducting the study at the Göztepe Training 
and Research Hospital and the Lütfi Kırdar Training and Re-
search Hospital was obtained from the Provincial Directorate 
of Health.  Patients who were undergoing surgery for colon 
or stomach cancer, who were aged between 18 and 65 years, 
who were at least elementary school graduates, who had no 
barriers to communication, who did not undergo GIS surgery 
6 months prior to treatment, who did not have additional ma-
lignities to stomach or colon cancer, and who agreed to par-
ticipate were included in the study. Patients not meeting these 
criteria were excluded from the study. 

After obtaining consent from all study patients, nutritional 
status in the pre- and post-operative period was determined 
using SGA. According to this assessment, SGA-B and SGA-C 
patients were accepted to have malnutrition. 

Table 1. Comparison of descriptive patient characteristics 

Descriptive patient 
                                 (Group 1) (n=52)                             (Group 2) (n=48)

characteristics  n % n % p

Mean age (min-maximum)  49 (39-65) 54 (37-65) 0.080

Height (cm)   167 (154-185) 162 (155-188) 0.190

Body weight at hospitalization (kg) 61 (48-78) 59 (45-82) 0.125

Gender  Female  23 44 23 48 0.712

 Male  29 56 25 52 

Marital status Married  44 85 45 94 0.145

 Single  8 15 3 6 

Educational status Elementary school 13 25 14 29 0.877

 Middle school 29 56 26 54 

 Higher education 10 19 8 17 

Employment status Unemployed  21 40 21 44 0.733

 Employed  31 60 27 56 

Health insurance Present 47 90 46 96 0.286

 None  5 10 2 4 

Smoking status Smoking  27 52 29 60 0.393

 Not smoking 25 48 19 40 

Previous operations  Yes  14 27 7 15 0.130

*Data was shown in mean (min-max), nember (n) and percentage (%) values 0.05 was accepted as significant.
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The personal characteristics [such as age, height, body weight, 

body mass index (BMI), marital status, educational and em-

ployment status, health insurance, and smoking status] of 

the patients were also recorded. Loss of weight in the past 6 

months was also questioned. On the day of discharge, SGA 

was repeated by the researcher. Patients were also assessed 

for provided nutritional support and malnutrition. 

Statistical Analysis

Data was evaluated using the Statistical Package for the Social 

Sciences version 17.0 (SPSS Inc.; Chicago, IL, USA) software. 
Values of p<0.05 were accepted to be statistically significant. 
Independent groups were analyzed using the chi-square test 
and the Mann-Whitney U test, while dependent groups were 
compared using the student t test.

RESULTS

A total of 52 patients were recruited from training and research 
hospitals (Group 1), while 48 patients were recruited from the 
university hospital (Group 2). Descriptive characteristics of the 
patients are presented in Table 1. It was found that the two 
groups were similar and that there were no significant differ-
ences between them. Examination of anthropometric measure-
ments and biochemical parameters that determined patients’ 
preoperative nutritional status revealed that patients in Group 
1 had significantly better nutritional parameters than patients in 
Group 2 (Table 2). Mean loss of weight in the past 6 months was 
7.7±2.8 kg in Group 1 and 8.5±2.1 in Group 2 (p>0.05). It was de-
termined that patients in Group 1 had a mean BMI of 21.7±2.2 
kg/m2, while patients in Group 2 had a mean BMI of 19.0±1.8 
kg/m2 (p<0.001).

It was found that patients in Group 1 had a mean TST of 
17.02±4.2 mm, whereas patients in Group 2 had a mean TST of 
15.5±2.9 mm (p<0.05). Examination of mid-upper arm circum-
ference (MUAC) showed that patients in Group 1 had a mean 
MUAC of 26.9±1.3 cm, whereas patients in Group 2 had a mean 
MUAC of 26.3±1.3 cm (p<0.05). It was determined that patients 
in Group 1 had a mean mid-upper arm muscle circumference 
(MUAMC) of 22±2.7 cm, whereas patients in Group 2 had a 
mean MUAMC of 21±2.5 cm and that the difference between 
the two groups was highly significant (p<0.001).

Examination of albumin values revealed that patients in Group 
1 had a mean value of 4.05±0.6 g/dL, whereas patients in Group 
2 had a mean value of 3.7±0.4 g/dL (p<0.001). Patients in Group 

Table 2. Comparison anthropometric measurements and 
biochemical parameters affecting nutritional status 

Anthropometric  

measurements and  (Group 1) (Group 2) 

biochemical parameters (n=52)  (n=48) p

Loss of body weight (kg) 7.7±2.8 8.5±2.1 0.197

Body mass index (BMI) (kg/m2) 21.7±2.2 19.0±1.8 0.001

Triceps skinfold thickness  17.0±4.2 15.5±2.9 0.03 
(TST) (mm) 

Middle upper arm  26.9±1.3 26.3±1.3 0.15 
circumference (MUAC) (cm) 

Middle upper arm muscle  22±2.7 21±2.5 0.001 
circumference (MUAMC) (cm) 

Total Protein (g/dL) 5.9±0.8 5.7±0.5 0.07

Albumin (g/dL) 4.05±0.6 3.7±0.4 0.001

Prealbumin (g/dL) 0.2±0.01 0.16±0.01 0.289

Hemotocrit (Hct) % 36.7±3.5 35±3.0 0.02

Hemoglobin (Hgb) (g/dL) 9.6±1.2 8.7±1.0 0.02

*Data was interpreted according to means, ±SD, number (n) and 0.05 

significance level

Table 3. Comparison of the distribution of pre- and post-operative nutrition types according to the localization of disease in 
Group 1 and Group 2 

Preoperative nutrition type   (Group 1) (n=52)   (Group 2) (n=48)

 SGA-A SGA-B SGA-C SGA-A SGA-B SGA-C

 n n n n n n

Enteral 2 3 9 4 1 6

Parenteral - 1 2 1 3 10

Enteral+parenteral - - 2 - 4 11

Nutrition via oral route  11 6 16 3 1 4

Total 13 10 29    8 9 31

Postoperative nutrition type   (Group 1) (n=52)   (Group 2) (n=48)

 SGA-A SGA-B SGA-C SGA-A SGA-B SGA-C

 n n n n n n

Enteral 2 2 4 4 2 3

Parenteral 7 6 10 3 6 8

Enteral+parenteral 1 3 12 1 5 14

Nutrition via oral route - 1 2 - 1 1

Total 10 12 30 8 14 26

SGA-A: well nourished; SGA-B: moderately (or suspected of being) malnourished; SGA-C: severly malnourished
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1 had a mean prealbumin value of 0.2±0.01 g/dL and patients in 
Group 2 had a mean value of 0.16±0.01 g/dL (p>0.05).

It was found that patients in Group 1 had a mean hematocrit 
(Hct) value of 36.7±3.5% and patients in Group 2 had a mean 
value of 35±3.0% (p<0.05). Patients in Group 1 had a mean 
hemoglobin (Hgb) value of 9.6±1.2 g/dL, whereas patients in 
Group 2 had a mean value of 8.7±1.0 g/dL (p<0.05). Among 
patients in Group 1, 12 of 15 patients with stomach cancer (80%), 
16 of 18 with colon cancer (88.9%), 11 of 19 with rectal cancer 
(57.9%), and 39 of 52 in total (75%) were determined to have 
malnutrition during preoperative assessment. In Group 2, 8 of 10 
patients with stomach cancer (80%), 19 of 22 with colon cancer 
(86.3%), 13 of 16 with rectum cancer (81.2%), and 40 of 48 in total 
(83.3%) had malnutrition. There was no difference in malnutri-
tion rates between the two groups.

Examination of postoperative values revealed that 35 of 52 
patients in Group 1 (67.3%) and 19 of 48 patients in Group 2 
(39.6%) had malnutrition. Examination of nutrition types ac-
cording to preoperative SGA values showed that 2 of 13 pa-
tients at SGA-A level in Group 1 received enteral, parenteral, 
or enteral+parenteral nutritional support (15.4%), whereas 4 
of 10 patients at SGA-B level (40%) and 13 of 29 patients at 
SGA-C level (44.8%) received nutritional support. In Group 2, 
62.5% of SGA-A patients, 88.9% of SGA-B patients, and 87.1% 
of SGA-C patients received nutritional support (Table 3). It was 
determined that there was no significant difference between 
the groups. The adequacy of nutritional support provided for 
the patients was not investigated. Examination of nutrition 
types according to postoperative SGA values revealed that all 
10 patients at SGA-A level in Group 1 (100%), 11 patients out 
of 12 at SGA-B level (91.6%), and 28 patients out of 30 at SGA-
C level (93.3%) received nutritional support. In Group 2, all 8 
patients at SGA-A level (100%), 13 patients out of 14 at SGA-B 
level (92.8%), and 25 patients out of 26 at SGA-C level (96.2%) 
received nutritional support (Table 3). There was no significant 
difference between the groups.

DISCUSSION

In the current study, which assessed preoperative nutritional 
status of patients undergoing GIS surgery using the SGA 
method and examined the rate of nutritional support pro-
vided, 52 patients operated in training and research hospi-
tals (Group 1) and 48 patients in the general surgery clinic of 
a university hospital (Group 2) were compared. Although the 
demographic characteristics of the two groups were similar, 
patients staying at the university hospital had significantly 
worse anthropometric measures. A number of values, notably 
BMI and Hgb and Hct values were lower in patients undergo-
ing surgery at the university hospital. Because university hos-
pitals have better equipment and medical staff, these patients 
may have been referred to this hospital in particular. However, 
due to increased patient complaints and law suits in recent 
years, doctors tend to avoid problematic patients and may re-
fer these patients to a university hospital clinic. Such a differ-
ence between two institutions both of which provide tertiary 
healthcare services indicates that defensive medicine is more 
commonly practiced at training and research hospitals. 

In preoperative assessment, 39 patients out of 52 in Group 1 
(75%) and 40 patients out of 48 in Group 2 (83.3%) were found 

to have malnutrition. There was no difference in malnutrition 
rates between the two groups. However, high malnutrition 
rates indicate that patients who present with GIS cancers in our 
country are diagnosed late due to various reasons and that a 
large group of patients need nutritional support during treat-
ment. An even more surprising finding of the current study is 
that 29 patients out of 39 with malnutrition in Group 1 and 31 of 
40 patients with malnutrition in Group 2 had severe malnutri-
tion (SGA-C). These findings demonstrated that patients under-
going surgery for malignant disease need nutritional support 
at extreme levels. The research hospitals were public hospitals, 
and therefore, they have a specific patient profile. Among 100 
patients in both groups, 82 were elementary and middle school 
graduates. In these patients, late diagnosis has a negative im-
pact on nutritional status. In patients undergoing surgery for 
GIS malignity, in particular, nutritional status has a key role in 
surgical outcomes (14). Thus, the purpose of determining pre-
operative nutritional status is to detect high-risk patients and 
provide an appropriate nutritional regime. Numerous studies 
have shown that SGA gives accurate results in detecting mal-
nutrition and that it is as reliable as other methods.

Although malnutrition rates are very high in patients under-
going GIS surgery for malignant disease, nutritional support 
provided for these patients was well below expected rates. In 
preoperative assessment, 20 SGA-C patients in both groups 
did not receive any type of nutritional support prior to sur-
gery. One-third of 60 patients with severe malnutrition in both 
groups did not receive any nutritional support. Adequacy of 
nutritional support provided for other patients was not inves-
tigated. Postoperative nutritional support was better compared 
with the preoperative period; however, it was found that 3 SGA-
C patients in both groups did not receive any nutritional sup-
port. Pre- and postoperative nutritional support practices did 
not differ between the general surgery clinic of the university 
hospital and the two training and research hospitals. One of the 
reasons of inadequate nutritional support may be that none 
of the study hospitals had nutrition units. There are also recent 
studies indicating that this problem is still continuing (15). It was 
concluded that nutritional support was rarely provided in the 
preoperative period. According to the European Society for Clini-
cal Nutrition and Metabolism (ESPEN) guidelines, surgery may be 
postponed in patients under risk for malnutrition or in patients 
predicted to experience inadequate oral intake, although there 
is no present malnutrition; further, enteral nutritional support is 
recommended 10-14 days prior to surgery (16, 17). In a study 
that recruited patients with GIS cancer and malnutrition, nu-
tritional support provided 7-10 days prior to surgery and con-
tinued after the surgery reduced complication rates compared 
with postoperative standard intravenous liquid administration 
(18). Gencosmanoglu et al. (19) reported that enteral feeding 
via a nasojejunal tube during the early postoperative period in 
patients with stomach cancer who underwent total gastrec-
tomy surgery has low morbidity rates and is easy to use. In the 
literature, it has been reported that parenteral feeding may be an 
effective alternative if malnutrition is present and enteral feed-
ing cannot be tolerated or if GIS cannot function (20). 

CONCLUSION

The current study determined that malnutrition rates were 
very high in patients undergoing GIS surgery for malignant 
diseases and that surgeons could not provide adequate nu-256
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tritional support for patients with severe malnutrition during 
the preoperative period. Nutritional practices were found to 
be similar in state teaching hospitals and in the university 
hospital. Because SGA is a simple and easy-to-use method, its 
routine administration during the preoperative period would 
help identify patients who need nutritional support. 
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Appendix. Subjective Global Assessment (SGA) of nutritional status
 Destky et al. (12) J Parenteral Enteral Nutr 1987; 11: 8.

 

  

 

 

 
 

 

   
 

A. History 

1. Weight change 

Overall loss in past 6 months: amount: ……….............. kg 

Change in past 2 weeks:         ………………  decrease, 

……………… increase, 

……………… no change 

% loss:………………… 

2. Dietary intake change 

a. No change 

b. Change ……………… duration:…………   weeks 

………………. type: ……. suboptimal liquid diet ……......... full liquid diet 

                                                          …….. hypocaloric liquids     ..………... starvation 

 

3. Gastrointestinal symptoms (that persisted for >2 weeks) 

a. None 

b. There is ……….. nausea ……….. vomiting ………… anorexia ………… diarrhea 

 

4. Functional capacity 

a. No dysfunction 

b. Dysfunction               ……………. duration ....................... weeks 

c. Working suboptimally …………… ambulatory  …………………..  bedridden 

 

5. Disease and its relation to nutritional requirements 

a. Primary diagnosis …………………………………… 

b. Metabolic demand (stress): ………… No stress …………… Low stress 

     ………… Moderate stress …………… High stress 

  

B. Physical (for each trait specify: 0=normal, 1+=mild, 2+=moderate, 3+=severe) 

a. Loss of subcutaneous fat triceps and chest: ……………… 

b. Muscle wasting (quadriceps, deltoid ve temporal):  ……………… 

c. Ankle edema and sacral edema:                                            ……………… 

d. Ascites:           ……………… 

e. Skin and tongue lesions with food deficiencies:              ..…………… 

C. SGA rating (select one) 

a. Well-nourished 

b. Moderately malnourished 

c. Severely malnourished 

A   

B     

C    


