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ABSTRACT  
Malnutrition is highly prevalent in patients undergoing gastrointestinal (GI) 
surgeries, and is associated with adverse health outcomes. Both pre- and 
post-operative nutritional status assessment of these patients may help 
timely diagnose and manage health complications. The current study aimed 
to assess the nutritional status of GI surgery patients both before and after 
surgery and then determined associations between both values. The study 
was a prospective observational cohort one that utilized convenience 
sampling to collect data from 75 GI surgery patients admitted in a local 
tertiary care settings. Data was collected on socio-demographics, 
anthropometric and biochemical parameters, as well as clinical signs and 
symptoms. Paired t-test was used to assess associations after data was 
analyzed on SPSS version 23. Approximately, 52% of the study sample 
comprised males and 32.2% patients had undergone cholelithiasis surgery. 
White blood cells (WBCs) (p = 0.000) and lymphocyte count (p = 0.015) 
were both statistically significant for pre- and post-operative associations. 
However, Body Mass Index (BMI), hemoglobin, hematocrit, and creatinine 
levels were not found to be statistically significant. Malnutrition is common 
among those with GI issues and surgeries. Nutrition assessment prior to 
surgery and timely nutrition interventions can help prevent and manage 
complications arising from poor nutritional status in these patients. 
Keywords: anthropometric and biochemical indicators, gastrointestinal 
surgery, malnutrition, nutritional assessment, postoperative outcomes 
1. INTRODUCTION 

Gastrointestinal (GI) problems are increasingly becoming a matter of 
concern among people of all ages worldwide [1]. If identified in the initial 
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stages, most GI issues can be managed without any medical interventions 
[2]. However, in certain GI conditions, medications become inevitable for 
disease management. Furthermore, problems arising within the gut are often 
anatomical or functional in nature, requiring surgical intervention [3].  

Patients undergoing gastrointestinal surgery often suffer from 
malnutrition. This puts them at a high risk of infections, increased morbidity 
and mortality, delayed wound healing and hospital discharge as well as 
higher healthcare expenditures. It is estimated that 19-50% of 
gastrointestinal patients are malnourished during the time of surgery, which 
acts as an independent variable in associated peri-operative complications 
[4]. It is therefore, imperative to carry out a nutritional assessment to 
determine an individual's nutritional status, especially those who are at a 
risk of being malnourished prior to or after surgery. Nutritional assessment 
involves the systematic procedure of gathering and interpreting nutrition-
related parameters [5]. 

The pre-operative nutritional status of an individual is quite important 
in predicting post-operative complications [6]. Evidence suggests that 
patients undergoing surgeries with a better nutritional status have better 
post-operative outcomes and decreased length of hospital stay than those 
with a compromised nutritional status [7]. GI problems interfere with gut 
functions until a full recovery is made. Surgical procedures can disrupt the 
anatomy and physiology of the GI tract, some of which have severe 
consequences than others [8]. Resections of the stomach, small intestine, 
and large intestine significantly influence the absorption of nutrients and 
drugs. This means that these patients are at a greater risk of experiencing 
malnutrition after tumor or organ resection. This is why nutritional 
interventions both before and after surgery hold great importance [9]. 

Even though the relationship between procedures involving the gut and 
a person's nutritional status is quite evident, few studies have focused on the 
nutritional aspects of surgeries. If nutrition-related problems, such as 
micronutrient deficiencies, muscle wasting or malnourishment are assessed 
well before the surgery, the risk of post-surgery complications and 
increased length of hospital stay could be decreased [10]. Thus, the 
nutritional status of patients prior to surgery can be somewhat predictive of 
the patient's prognosis post-surgery [11]. The current study aimed to 
determine the pre-and-post operative nutritional status of patients 
undergoing major GI surgeries. Additionally, the study predicted that post-
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operative evaluation of the participants would reflect reduced body weight, 
BMI, and creatinine levels. This indicates wasting and increased white 
blood cell (WBC) and lymphocyte count, representing post-operative 
infections.   
2. MATERIALS AND METHODS 

A prospective observational (longitudinal) cohort study was conducted 
at a tertiary care hospital in Rawalpindi, Pakistan, for 12 weeks from 
October 2019 to December 2019.  
2.1. Sampling Technique and Sample Size 

Convenience sampling was used to collect the data from patients 
admitted in a local tertiary care hospital over the course of three months. 
All eligible GI surgery patients admitted to the hospital during this time 
period were recruited, and a total of 75 patients met the inclusion criteria to 
be a part of the study. 
2.2. Inclusion and Exclusion Criteria 

2.2.1. Inclusion Criteria. All adult patients (> 18 years) who were 
hospitalized in the tertiary care hospital during the three-month study 
duration, for a major GI surgery, and had a hospital stay of at least six days 
were included. The surgeries were of comparable clinical severity, as 
reflected by a minimum of 6 days hospital stay for all the included study 
participants, as this allowed for homogenous study sample in terms of 
surgical complications, recovery, and impact on nutritional status. 

2.2.2. Exclusion Criteria. Any patients undergoing minor GI surgeries 
with hospital stay of less than 6 days were not included. Patients receiving 
artificial nutritional support, either enteral or parenteral, were excluded 
from the study. This is because this would have drastically affected their 
nutritional parameters, thereby limiting the study’s ability to assess natural 
changes in nutritional status due to GI surgery. Additionally, patients who 
had intra-abdominal sepsis, intra-abdominal bleeding, peritonitis, or ileus 
were excluded from the study as this would have impacted their biochemical 
parameters. 
2.3. Informed Consent 

Informed consent was taken from all the participants prior to their 
inclusion in the study.  
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2.4. Data Collection Method 
Data was collected on the topic by a complete nutritional assessment of 

the patients including information regarding anthropometrics, biochemical 
lab values, and clinical signs and symptoms. This data was collected before 
the surgery and then every 3 days post-surgery until the patient was 
discharged.  

2.4.1. Personal Information. Sociodemographic data, such as gender, 
occupation, education, and number of family members, was collected using 
a self-developed questionnaire. 

2.4.2. Medical History. Information regarding any acute and chronic 
health conditions that may influence the outcome of surgery, any previous 
surgeries, hospital admissions, and medications was collected. 

2.4.3. Anthropometric Data. Information regarding weight, height, 
usual weight, ideal weight, and BMI both before and after surgery was 
collected.  

2.4.4. Biochemical Data. Lab values of hemoglobin, WBCs, 
hematocrit, lymphocyte, and creatinine were collected.  

2.4.5. Clinical Signs and Symptoms. Signs and symptoms, mostly the 
ones associated with the functioning of the gut, such as appetite, nausea, 
vomiting, anorexia, and such others were collected.  
2.5. Statistical Analysis 

The data collected was analyzed via paired t-test to check the association 
between the pre- and post-operative nutritional status of GI surgery patients, 
as data was collected from the same patients at points of time (pre-and post-
surgery). The normality of the data was determined using the Kolmogorov-
Smirnov test via the SPSS version 23.0. The cut-off p value for significant 
results was set at 0.05, with a confidence interval of 95%. 
3. RESULTS  

A total of n = 77 patients were assessed at the time of admission for their 
socio-demographic and nutrition profile. Two were excluded as they 
developed post-surgical sepsis. Out of the 75 patients, n = 39 were males. 
In terms of age, most patients belonged to the age group of 30-35 years (n 
= 18), followed by the age group 40-45 years (n = 14). Regarding marital 
status, n = 33 patients were single, while n = 34 were married. The most 
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common diagnosis for which patients were undergoing surgery included 
Cholelithiasis (32.2%), Sub-acute intestinal obstruction (19.7%), 
Carcinoma (CA) of the Colon (17.6%), CA Rectum (15.3%), and CA 
Esophagus (7.7%) among others (7.5%) (Table 1).  
Table 1. Demographic Profile of Patients undergoing Gastrointestinal (GI) 
Surgery (n=75) 

Variable Category Percentage 

Gender 
Male 52 
Female 48 

Age (years) 

30-35 24 
35-40 16 
40-45 18.7 
45-50 12 
50-55 16 
55-60 13.3 

Marital Status 

Single 44 
Married 45.3 
Divorced 6.66 
Widowed 4 

Educational Status 

No formal education 2.6 
Primary 8 
Secondary 18.6 
Bachelor's 48 
Master's or higher 22.6 

Current Diagnosis 

Cholelithiasis 32.2 
Sub-acute intestinal 
obstruction 19.7 

*CA Colon 17.6 
*CA Rectum 15.3 
*CA Esophagus 7.7 
Others 7.5 

Co-morbidities 

Diabetes Mellitus 16 
Hypertension 18.6 
Ischemic Heart 
Disease 5.3 
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Variable Category Percentage 
Diabetes + 
Hypertension 24 

Diabetes + ischemic 
heart disease 25.3 

Hypertension + 
ischemic heart disease 6.6 

Others 4 

At the time of admission, n = 27 patients were underweight according 
to the BMI, while 32 were in the normal BMI category. The results showed 
that 10 patients were in the overweight category, while 6 patients were 
obese. Post-surgery, n = 41 patients were underweight, 28 had a normal 
weight, 4 were overweight, and 2 were obese (Figure 1).  

 
Figure 1. Comparison of Pre- and Post-operative Body Mass Index (BMI) 
of the Study Population 

In terms of weight loss, n = 19 patients underwent 1 to 4.9% weight loss, 
while 25 patients had a weight loss of 5 to 9.9%. Around 14 patients had a 
weight loss of 10 to 19.9%, while 17 patients had a weight loss of 20% or 
greater, which is one of the highest risk factors for malnutrition among 
surgery patients (Figure 2).  
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Figure 2. Percentage of Weight Loss in Study Population before and after 
Surgery 

The results revealed that there existed a statistically significant 
association between pre- and post-operative levels of WBCs (p = 0.000) and 
lymphocyte count (p = 0.015). However, no statistically significant 
association was present between the pre- and post-operative BMI of the 
study population, hemoglobin, hematocrit, and creatinine levels (Table 2).   
Table 2. Paired Differences in Pre- and Post-surgery Levels of Different 
Variables among Patients undergoing Major Gastrointestinal Surgeries 

Variable SD Mean 
Difference SE 95% CI t (74) p LL UL 

Pre-operative 
Weight – Post-
operative Weight 

1.10 -0.24 0.12 -0.49 0.01 -1.88 0.06 

Pre-operative BMI – 
Post-operative BMI 0.81 -0.10 0.09 -0.29 0.08 -1.13 0.26 

Pre-operative WBC 
Count – Post-
operative WBC 
Count 

1.08 0.46 0.12 0.21 0.71 3.73 0.00* 

Pre-operative 
Hemoglobin – Post-
Operative 

1.43 0.14 0.16 -0.18 0.47 0.88 0.37 
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Variable SD Mean 
Difference SE 95% CI t (74) p LL UL 

Hemoglobin 
Pre-operative 
Hematocrit – Post-
operative 
Hematocrit 

1.37 0.09 0.15 -0.22 0.41 0.58 0.55 

Pre-operative 
Lymphocyte Count 
– Post-operative 
Lymphocyte Count 

1.49 0.42 0.17 0.08 0.76 2.47 0.01* 

Pre-operative 
Creatinine – Post-
operative Creatinine 

1.24 0.20 0.14 -0.08 0.48 1.39 0.16 

4. DISCUSSION 
The results of the study showed that the body weights, WBC, and 

lymphocyte count levels were significantly different before and after 
surgery. In contrast, other biochemical parameters and BMI were 
insignificantly affected before and after surgery. It has been estimated that 
malnutrition affects around 20% of patients undergoing surgery [12]. It has 
also been documented that physiological stress leads towards a weakened 
immune system, reduced food intake, and negative energy balance, all of 
which are directly or indirectly linked to malnutrition [13]. Patients 
undergoing major GI surgery are always at a risk of certain other 
complications. These include leakage of esophago-jejunal and esophago-
gastral anastomosis, bile leakage after pancreatic surgery, organ 
dysfunction, organ failure after severe sepsis and septic shock, peritonitis, 
mediastinitis, or pleural empyema. It is, therefore, vital to screen the patient 
before a surgical procedure [14]. Surgery imposes great metabolic and 
physiological stress on the body, leading to a spiked basal metabolic rate, 
depletion of nitrogen stores, and a negative nitrogen balance. However, 
these and many other complications can be prevented post-surgery with the 
correct nutritional interventions. Additionally, keeping a patient in a fasting 
state for more than 12 hours prior to surgery is seen to be of no great 
significance and only adds to the discomfort and a potential risk of 
increasing blood sugar levels after surgery. It is now considered an outdated 
practice that only results in complications and reduced quality of life in 
general [15].  

The results of this study are supported by similar studies conducted in 
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the past. A narrative review focusing on pre-operative nutritional status and 
interventions on post-operative surgical and nutrition outcomes concluded 
that nutrition support prior to surgery may only benefit those who are at risk 
of being undernourished, while no significant changes were seen in those 
with a normal nutritional status [16]. Another study found a positive 
association between poor pre-operative nutritional status and longer post-
operative hospital stays. This is subsequently associated with higher 
healthcare expenditures and poor quality of life for GI surgery patients. It is 
thereby recommended that patients who have experienced a more than 10% 
weight loss in 6 months prior to surgery should be given nutrition 
intervention for at least 1 to 2 weeks and have their surgery postponed if 
needed [17].  

In this study, the WBC count after surgery showed an increase as 
compared to initial values. The reason for this rise is the incidence of 
infection, stress, trauma or inflammation, which are very likely to occur 
after a patient undergoes surgery. Post-operative WBCs are often indicative 
of surgical stress and the body’s natural post-operative inflammatory 
response. Therefore, these WBC changes are a better reflection of the 
body’s stress response rather than direct pathological changes [18]. 
Furthermore, studies have reported positive associations between post-
operative WBC count and surgery duration and complexity, rather than 
infection, and have found elevated WBCs to be a normal recovery 
component [19]. The current study also reported increased lymphocyte 
count post-surgery. This is comparable to other studies which reported 
surgeries to be associated with temporal modifications in lymphocyte 
counts, as part of immune activation and subsequent recovery phases [20]. 
Another study also reported that post-operative recovery is characterized by 
a temporary elevation of lymphocytes followed by their return to baseline 
levels as the patient’s immune system adapts and homeostasis is restored 
[21]. 

In contrast, the hemoglobin levels showed a slightly declining trend 
after surgery. A possible explanation is the blood loss during and after 
surgery. However, the declining trend for hemoglobin was minimal and did 
not affect the post-surgery nutritional status of patients. Jiang et al. also 
highlighted no significant change in the post-operative hemoglobin levels, 
which is in accordance with the results of the current study [22]. Hematocrit 
levels were also not significantly affected in the post-operative study 
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population. This can be linked to pro-inflammatory cytokines in the adipose 
tissues reducing hemoglobin and hematocrit levels in pre-operative patients. 
GI surgeries then improve the hematological profile of such patients after 
surgery [23]. The lymphocyte count of the study participants showed a 
significant difference before and after surgery. Surgery puts the body under 
physiological and endocrine stress and triggers inflammatory reactions, 
which alters the body's lymphocyte levels [24]. However, the lymphocyte 
count before and after surgery remained lower than normal for multiple 
reasons, including stress from illness, cancer, malnutrition, and GI 
conditions. Majority of the biochemical indicators did not report statistically 
significant results due to a number of factors. These include the study’s 
short perioperative observation period, the biomarkers being 
physiologically stable, clinical management of the patients’ pre- and post-
surgery leading to stabilized biomarkers, and ineffectiveness of the study to 
capture statistically significant changes in these indicators as they require a 
longer time period to show evident changes. 

The difference in results in this study compared to the previous studies 
may be attributed to smaller sample size, different study settings (including 
age group and population sub-group), types of major GI surgeries, diagnosis 
of patients, and disease histories. The current study only measured the body 
weights of patients and calculated their body mass indices on the basis of 
their weights and heights for anthropometry. No other anthropometric 
measurements could be performed, such as waist circumference, mid-upper 
arm circumference, skinfold thickness or triceps skinfold thickness, due to 
their limited feasibility and practicality in the clinical setting. This is 
because patient mobility in the peri-operative state was limited and clinical 
workflow further restrained resources and time. Similarly, only those 
biochemical parameters were included in the study, which the surgeons 
routinely ordered before and after major GI surgeries. This was another 
limitation of this study. Furthermore, the study also did not include patients 
with severe GI surgery complications. This may limit generalizability of the 
findings as such patients exhibit higher levels of metabolic stress and 
nutritional deterioration. Additionally, the study used convenience 
sampling to recruit patients due to the clinical nature of the study. Sample 
recruitment depended upon GI surgery patient admittance to the hospital 
within the three months the study was being conducted. Therefore, 
convenience sampling allowed accessibility to all eligible patients within 
the study’s timeframe. Furthermore, data was collected from a single 
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tertiary care setting, which when combined with convenience sampling, 
may limit the generalizability of results. The included study sample may not 
be an accurate representation of all GI surgery patients admitted in different 
healthcare settings. Moreover, the study did not record post-operative 
infection rates or clinical complications. Therefore, changes in 
inflammatory markers were interpreted as a post-operative physiological 
response.  Lastly, the study did not adjust for potential confounders, such as 
age, comorbidities, or type of GI surgery, which may influence the 
nutritional outcomes reported in the study. 
4.1. Conclusion 

The study results demonstrated the presence of an increased burden of 
malnutrition-related indicators, including both anthropometric and 
biochemical variables, within GI surgery patients. Moreover, parameters, 
such as body weight, WBC, and lymphocyte count were found to be 
statistically significantly associated in terms of their pre- and post-surgery 
levels. Efforts to improve the nutritional status of individuals undergoing 
GI surgery are thus recommended. 
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