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pre-operative risk factors, and operative details. Outcomes 
can be measured across a variety of  dimensions, and 
different risk factors may have a differential relative impact 
on a specific complication. The reported prevalence of  
malnutrition in patients scheduled for abdominal surgery 
is up to 50%. Malnutrition is mainly caused by decreased 
oral intake, tumor-related cachexia, impaired digestive 
capacity, and destruction of  gastrointestinal tract in addition 
to hypermetabolic, catabolic state created by the stress of  
surgery. American Society of  Anesthesiology (ASA) score 
mentioned that malnutrition apart from pre-operative sepsis, 

INTRODUCTION

The outcome of  surgical procedures is influenced by a variety 
of  factors, including the quality of  care, patient characteristics, 
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Abstract
Introduction: The outcome of surgical procedures is influenced by a variety of factors, including the quality of care, patient 
characteristics, pre-operative risk factors, and operative details. Outcomes can be measured across a variety of dimensions, and 
different risk factors may have a differential relative impact on a specific complication. The reported prevalence of malnutrition in 
patients scheduled for abdominal surgery is up to 50%. American Society of Anesthesiology score mentioned that malnutrition 
apart from pre-operative sepsis, emergency surgery, open surgery, long duration of surgery, and massive intraoperative blood 
loss is an important predictor of poor post-operative outcome.

Aims: The aim of the study was to identify the incidence of malnutrition, assess the effectiveness of various screening tool to 
identify patients with malnutrition and to correlate the incidence of malnutrition with post-operative complications and duration 
of Hospital stay.

Methods: This study included 300 consecutive patients admitted to the department of general surgery for any abdominal 
surgery, and a specific inclusion and exclusion criteria was followed.

Results: There was a male preponderance (58%) and predominant age was 51-70 years and commonest surgery was laparoscopic 
cholecystectomy (38%) followed by Herniorraphy (30%). When differences in various postoperative complications were compared, it was 
observed that patients in PG SGA Stage B and C had a higher complication rate with P-value being significant across all the parameters.

Discussion: Sorting out the determinants of surgical outcomes is important because the identification of adjustable risk factors 
underlies attempts to improve outcomes. Moreover, low socioeconomic status, Indian customs pose an additional risk. Apart 
from most pre-operative risk factors or post-operative complications that cannot be corrected, nutritional risk can be potentially 
improved by adequate nutritional support.

Conclusion: Early detection of nutritional risk would allow for early intervention which could prevent subsequent post operative 
complications.
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emergency surgery, open surgery, long duration of  surgery, 
and massive intraoperative blood loss is an important 
predictor of  poor post-operative outcome.

The ASA classification is a physical status classification 
system which consists of  five categories of  increasing 
severity.[1] Very briefly, ASA class  I denotes a completely 
healthy fit patient. ASAII and III denote a patient with mild 
systemic and severe systemic disease that is not incapacitating, 
respectively. ASA IV refers to a patient with an incapacitating 
disease that is a constant threat to life and Class V a moribund 
patient. Sorting out the determinants of  surgical outcomes 
is important because the identification of  adjustable risk 
factors underlies attempts to improve outcomes. Moreover; 
low socioeconomic status, Indian customs, and restricting 
particular food intake – pose an additional risk. Numerous 
studies have explored the association between outcomes and 
risk factors for surgical procedures. Different from most 
pre-operative risk factors of  postoperative complications 
that cannot be corrected, nutritional risk can be potentially 
improved by adequate nutritional support. Early detection 
of  nutritional risk would allow for early intervention which 
could prevent later complications.[2-5]

Recent studies have demonstrated the benefits of  screening 
pre-operative nutritional status and appropriate surgical care 
treatment. Several nutritional screening tools have been 
developed for this purpose including mini nutritional assessment 
(MNA), Malnutrition Universal Screening Tool, MNA-short 
form (SF), and the subjective global assessment (SGA).

Malnutrition is the greatest single threat to the world’s public 
health. Despite its high prevalence among hospitalized 
patients, it is routinely underdiagnosed and remains 
unaddressed, especially in developing nations. Worldwide, 
20%–50% of  hospitalized patients are malnourished.

The fact that this percentage seems to be unchanged over 
time is alarming. Pre-operative nutritional screening is not 
routinely conducted in many Indian tertiary care hospitals. 
A thorough literature search failed to show any scientific 
study performed in the past to assess the pre-operative 
nutritional status among Indian patients and was, therefore, 
the main reason for conducting this study.

Complications were defined as any deviation from the 
normal post-operative course and were classified into four 
severity grades according to the definitions of  Clavien et al. 
[Table 1]. Grade 1 included minor risk events not requiring 
therapy. Grade 2 complications were defined as potentially 
life-threatening complications with the need of  intervention 
or a hospital stay longer than twice the median hospitalization 
for the same procedure. Grade  3 complications were 
defined as complications leading to lasting disability or 

organ resection. A Grade 4 complication indicated death 
of  a patient due to a complication. The study ended for 
each patient at discharge and there was no follow-up of  
the patients thereafter. No complications of  deaths were 
recorded after the discharge of  the patients from the hospital. 
Hence, the aim of  this study was to explore the incidence of  
malnutrition in surgical patients in a single-center prospective 
study and identify the complications associated with it using 
a pre-defined standardized nutritional assessment tool.[6-8]

Aims
The aim of  the study was to identify the incidence of  
malnutrition in our study population, assess the effectiveness 
of  patient-generated (PG) SGA as a screening tool to 
identify patients with malnutrition, and compare with more 
widely used nutrition screening tools like body mass index 
(BMI) scoring and to correlate the incidence of  malnutrition 
with post-operative complications, post-operative intensive 
care unit (ICU) and duration of  Hospital stay.

MATERIALS AND METHODS

This study included 300 consecutive patients admitted 
to the department of  general surgery for any abdominal 
surgery excluding day cases and emergency surgeries 
at KPC Medical College and Hospital, Kolkata, India, 
between January 2023 and December 2023 (12 months).

The patients were randomized into two groups using a 
random number generator (1–300).

PG-SGA score pro forma was given to half  the patients 
and they were asked to fill up her inputs; BMI score was 
plotted in standard charts using the patient’s concerned 
parameters.

Nutritional status was also assessed on admission by 
anthropometric measurements such as BMI, MAC, and 
TSFT. Hemoglobin (Hb) and Albumin were noted for all 
the patients.

Inclusion Criteria
The following criteria were included in the study:
•	 Patients willing to participate in the study
•	 Patients aged 18 years or older and able to give consent
•	 Patients admitted in the in-patient department
•	 Patients undergoing elective abdominal surgery.

Exclusion Criteria
The following criteria were excluded from the study:
•	 Any surgery apart from abdominal surgery
•	 Patients not willing to participate in the study
•	 Patients requiring emergency surgical intervention
•	 Day care surgeries.
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Data Collection and Outcomes
•	 Albumin and Hb were tested and recorded within 

1 week before surgery.
•	 Age, sex, BMI, and ASA grade were also recorded.
•	 In addition, we also collected operation time, blood 

loss, post-operative complications, post-operative ICU 
admission rate, and length of  hospital stay (LOS).

•	 Post-operative complications were further defined 
using the Claviene-Dindo classification system.

•	 The magnitude of  the operations was assessed using 
the physiological and operative severity score for 
the enumeration of  mortality categories (minor, 
intermediate, major, and major plus).

Statistical Analysis
Categorical variables were presented as numbers (percentage) 
and continuous variables were as mean (standard deviation) 
if  they were normally distributed or as median (interquartile 
range) if  they did not follow the normal distribution. 
Associations between categorical variables were examined 
using Pearson’s Chi-square test. For the comparison of  the 
distribution of  continuous variables parametric (t-test) or 
non-parametric tests (Mann–Whitney U test) were used. 
A multiple logistic regression analysis was performed to 
determine independent factors associated with the prevalence 
of  malnutrition, and the occurrence of  post-operative 
complications. Covariates in each multiple regression model 
were independently selected if  their p value on univariable 
analysis for that particular outcome was 0.05 or less. All P 
values significance level was chosen to be 0.05. All calculations 
were performed with the Statistical Package for the Social 
Sciences (SPSS) ver. 26.0 (SPSS Inc., Chicago, IL, USA).

PG SGA Chart

Clavien Dindo Classification

Assessed for eligibility (n=441)

Randomized (n=300)

BMI Group (n=150) PG SGA Group (n=150)

Excluded (n=141)
Not meeting inclusion and
exclusion criteria (n= 108)

Refused to participate in study
(n=33)

Consort Diagram
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RESULTS

A total of  300 patients were included in the final analysis.

•	 About 58% of  the total population selected for the 
study were males and 42% were females.

•	 When we studied the percentage distribution of  
patients as per age group, we saw that the majority 
of  the patients were between the age group of  31–
70 years old.

•	 Hypertension was the most common comorbidity in 
the study population followed by diabetes mellitus and 
3% population had multiple comorbidities.

Indicator BMI PG SGA P‑value
Age (Mean) 18–80 (43.04) 20–79 (42.6) 0.9620
Sex Ratio (M: F) 80:55 94:71 0.2885
ASA GRADE (I, II, III, 
IV+V) (%)

3.4%, 49.9%, 
42%, 3.6%

2.8%, 44.3%, 
47%, 5.9%

0.8095

Patients with 
uncontrolled Diabetes

4 7 0.3657

number of patients 
with more than one 
comorbidity

11.7% 13.5% 0.7199

Smokers 31 24 0.3452
On Anticoagulant/
Antiplatelets

14 11 0.5485

Hemoglobin (Mean) 
g/dL

10.31 13.67 0.4926

Albumin (Mean) g/dL 3.685 3.570 0.9659
BUN (Mean) mg/dL 13.780 15.520 0.7478
Physiological and 
Operative Severity 
Score for the 
enumeration of Mortality 
Category Intermediate, 
Major and Major 
PlusSurgeries

44.6% 48.1% 0.7162

Mean estimated blood 
loss in mL

112.3 mL 126.4 mL 0.3614

•	 The study groups were observed for various pre-
operative factors that may be associated with post-
operative surgical complications and outcomes and both 
the study groups had shown an equivalent distribution 
in the study population with P value being insignificant.

Table 1: Classification of surgical complications
Grade Definition
Grade I Any deviation from the normal postoperative course 

without the need for pharmacological treatment or 
surgical, endoscopic, and radiological  interventions
Allowed therapeutic regimens are: drugs as 
antiemetics ,antipyretics, analgesics,diuretics,elect
rolytes,and physiotherapy. This grade also includes 
wound infections opened at the bedside

Grade II Requiring pharmacological treatment with drugs 
other than such allowed for grade I complications
Blood transfusions and total parenteral nutrition are 
also included

Grade III Requiring surgical, endoscopic or radiological 
intervention

Grade 
IIIa

Intervention not under general anaesthesia

Grade 
IIIb

Intervention under general anaesthesia

Grade IV Life-threatening complication (including CNS 
complications) requiring ICU/IC management

Grade 
IVa

Single organ dysfunction (including dialysis)

Grade 
IVb

Multiorgan dysfunction

Grade V Death of a patient   
Suffix “d” If the patient suffers from a complication at the time 

of discharge ,the suffix “d”(for “disability”)is added 
to the respective grade of complication. This label 
indicates the need for a follow-up to fully evaluate 
the complication
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Distribution of BMI Grading (Group-A) [Table 2]
•	 When we look at the percentage distribution of  

patients in various BMI classes, we can see that a large 
percentage of  the patients were underweight.

Distribution of PG – SGA Scoring (Group B) [Table 3]
As per the PG SGA, we saw a large section of  the 
population was in Stage A.

Distribution of Clavien-Dindo Classification (applied) to 
Assess Post-operative Complication Rates [Table 4]
•	 The most common surgery performed was laparoscopic 

cholecystectomy (38%), followed by Hernia repair (Lap 
+ Open) (30%)

•	 Lower GI surgeries both benign and malignant (26%); 
followed by upper GI benign and malignant (4%) and 
misc (2%)

•	 Average duration of  stay in the hospital (post-op) was: 
4.5 ± 2 days

•	 Twelve patients needed ICU stay postoperatively and 
the average post-operative ICU stay was 3 ± 1.

Indicator PG SGA 
Stage A

PG SGA 
Stage B+C

P‑value

Number of patients 210 86 0.0451
Average length of hospital stay 3±2 days 6±days 0.0317
Number of intensive care unit 
admissions

5 8 0.0165

Number of post‑operative 
transfusion

3 2 0.0457

Number of patients with surgical 
site infections

14 17 0.02820

Post‑operative ileus 2 9 0.0116
Clavien Dindo classification

Grade 1 16 25 0.0498
Grade 2 7 6 0.1615
Grade 3 4 7 0.0657
Grade 4+5 2 4 0.0142

PG SGA: Patient‑generated – subjective global assessment

When we compared the differences in various post-
operative complications like LOS, ICU admission rate, need 
for post-operative transfusions, and number of  patients 
developing post-operative ileus we saw that patients in PG 
SGA Stage B and C had a higher complication rate with 
P-value being significant across all the parameters. This 
confirmed that patients with malnutrition did indeed have 
a higher incidence in surgical complications.

DISCUSSION

This study has assessed various clinical and social 
variables as predictors of  malnutrition risk in patients 
undergoing general surgery. Patients at medium or high 
risk for malnutrition more often experienced post-operative 
complications and significantly longer post-operative 
stays. The impact of  malnutrition risk remained for post-

operative stay and post-operative death after adjusting for 
several confounding factors such as the site of  surgery, 
the magnitude of  the operation, comorbidities, functional 
independence, and diagnosis of  cancer. These results point 
out the significance of  malnutrition in general geriatric 
surgery patients and provide rationale for nutritional 
assessment to those who are at greater risk for dismal 
postoperative outcomes.

There is a range of  tools such as the malnutrition screening 
tool, the nutrition risk index, SGA, the MNASF, and the 
nutritional risk screening (NRS-2002). However, BMI is 
one of  the commonly used indices to assess nutritional 
status in the hospital. BMI underestimates malnutrition due 
to its high specificity. The PGA SGA screening tool, which 
is a validated score questionnaire, was used to identify 
patients at risk of  malnutrition in this study. There is no 
consensus regarding the best screening method for the 
assessment of  malnutrition in surgical patients.

This study prospectively evaluated the nutritional status 
of  300  patients undergoing gastrointestinal surgery on 
admission and analyzed its impact on post-operative 
complications. Garth et al. evaluated the nutritional 
status of  patients undergoing a major procedure for 
various gastrointestinal cancer using BMI. Their studies 

Table 4: Clavien‑Dindo classification
Grades Number of patients
Grade‑I 20
Grade‑II 13
Grade‑III 8

Grade III A 5
Grade III B 3

Grade‑IV 3
Grade‑V 1

Table 2: Body mass index grading (Group‑A)
Subgroups % of patients 

(among 300)
Underweight 55
Normal 30
Overweight 8
Obesity (1st Class) 4
Obesity (2nd Class) 2
Obesity (3rd Class) 1

Table 3: Patient‑generated‑subjective global 
assessment scoring (group B)
Aggregate score % of patients (Among 300)
Stage A 68
Stage B 22
Stage C 10
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failed to identify any correlation between BMI and post-
operative complications. Thomas et al. also confirmed 
that BMI does not significantly correlate with post-
operative complications or the length of  hospital stay. The 
prevalence of  malnutrition in the pre-operative setting of  
gastrointestinal operations has been reported to range from 
33% to 88% depending on the population and the screening 
tools. In a multicenter Belgian study, 66% of  patients who 
were admitted in to hospital to undergo major elective[9,10] 
abdominal surgery were at high risk of  malnutrition. The 
risk of  malnutrition was highest among patients undergoing 
general surgery/gynecology surgery at 16.3%. In this study, 
the prevalence of  medium/high risk of  malnutrition was 
45% which is within the wide range of  values reported 
in the literature for surgery patients (estimated between 
20% and 55%).

Moreover, it represents the real burden of  malnutrition in 
a general surgery department because the sample was not 
restricted to specific sites or diseases, nor were the results 
of  general surgery mixed with the results other disciplines. 
This study found an association of  malnutrition risk in the 
pre-operative setting with smoking, site of  surgery, and 
higher ASA physical status.

Given that the gut is the primary interface between dietary 
compounds and the immune system, it is expected that a 
range of  cues from the microbiota, pathogens, and dietary 
components are required for healthy development of  
gut-associated lymphoid tissue (GALT). Indeed, various 
micronutrients and nutrient metabolites have been found 
to act as direct immune stimuli. In addition to nutrient 
sensing, microbiota sensing through pathogen-recognition 
receptors is also required for GALT development. Defects 
in innate and adaptive immune function include for the 
former, impaired epithelial barrier function of  the skin 
and gut, reduced granulocyte microbicidal activity, fewer 
circulating dendritic cells, and reduced complement 
proteins, and for the latter, reduced levels of  soluble 
immunoglobulin in saliva and tears, lymphoid organ 
atrophy, reduced delayed-type hypersensitivity responses, 
fewer circulating B cells, a shift from Th1-associated to 
Th2-associated cytokines. An example of  the key pathway 
bridging nutritional status with immune regulation is the 
aryl hydrocarbon receptor (AhR). It is evidenced that 
intraepithelial lymphocytes abundantly express the AhR 
on their surface, which binds to metabolites of  cruciferous 
vegetables. It is observed that intrinsic AhR signaling is 
essential for accurate lymphocyte localization in the gut 
and skin. Moreover, lymphoid tissue-inducer cells express 
AhR and retinoic acid receptor (RAR)-related orphan 
receptor (ROR) γt, which interacts with the Vitamin A 
metabolite retinoic acid, demonstrating a mechanistic link 
between nutrient sensing and immune development. Given 

that the proper function of  the immune system plays a 
pivotal role for the surgical patient proper nutrient supply 
is proved to positively correlate with key components of  
post-operative course. Immunonutrients (nutrients with 
measurable effect on the immune system through their 
supplementation) such as polyunsaturated/omega-3 fatty 
acids, arginine, glutamine, antioxidants, and nucleotides, 
have been found to reduce infection rates and the length 
of  the hospital stay.[11,12]

Malnutrition is a partially modifiable risk factor for 
post-operative complications. Pre-operative nutritional 
conditioning which includes nutritional counseling, fortified 
diets, oral nutritional supplements, and where necessary 
parenteral nutrition should be considered obligatory 
according to recent ESPEN guidelines, particularly in 
malnourished patients undergoing abdominal operations, 
hence further highlighting the need for routine nutritional 
screening in surgical patients.[13,14]

This is why nutritional conditioning is a pillar of  
prehabilitation programs which have gained popularity 
in recent times combining structured physical exercise, 
nutrition interventions, optimization of  medical problems 
and even psychological support up to 6  weeks before 
abdominal surgery. This strategy has the potential to 
significantly reduce the incidence of  postoperative 
complications, to maintain the functional capacity of  the 
patients in the postoperative period, to reduce the duration 
of  postoperative stay and to improve the quality of  life of  
the patients.

The results of  this study show an association of  positive 
PG SGA screening with post-operative complications. 
Moreover, they suggest the PG SGA score as an 
independent predictorof  hospital stay and postoperative 
death.

The current study found less correlation between BMI 
(Subjective) and postoperative complications as compared 
to when PG-SGA Scoring criteria (subjective + objective) 
was used.

A limitation of  this study is the non-homogeneous 
population in terms of  surgical procedures.

CONCLUSION

This study showed a high prevalence of  malnutrition 
risk in patients undergoing general surgery. Malnutrition 
persists to be a significant burden on health-care facilities 
worldwide. Pre-operative malnutrition is a modifiable and 
treatable cause of  perioperative morbidity. The impact of  
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pre-operative nutritional status on post-operative outcomes 
has to be acknowledged. Nutritional status of  all patients 
be assessed on admission and preferably made mandatory. 
Drafting of  a nutrition care program is very much required 
to prevent adverse post-operative outcomes.
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