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Abstract 
Background: Malnutrition is linked to more postoperative problems, a longer recovery period, and a higher death rate; preoperative nutrit ional 

condition is a critical factor in surgical outcomes. Objective: This study aimed to evaluate the impact of preoperative nutritional status on surgical 

outcomes in general surgery patients and explore its broader public health implications. Methodology: A two-year observational research with 250 

adult patients undergoing general surgery was carried out between January 2022 and December 2023. Based on preoperative nutritional tests, such 

as Nutritional Risk Screening (NRS-2002), Body Mass Index (BMI), and blood albumin levels, participants were divided into two groups: 

nutritionally sufficient and nutritionally compromised. Postoperative problems, such as infections, wound healing, duration of hospital stay, 

readmissions, and 30-day mortality, were examined in the data. Results: Nutritionally compromised patients exhibited significantly worse 

outcomes, including higher rates of postoperative infections (74 out of 125, 59.4% vs. 28 out of 125, 22.4%), delayed wound healing (29 outof 

125, 23.3% vs. 11 out of 125, 8.8%), increased readmission rates (22 out of 125, 17.6% vs.6 out of 125, 4.8%), and higher 30-day mortality (14 

out of 125, 11.2% vs. 3 out of 125, 2.4%) compared to the nutritionally adequate group. Long-term follow-up showed persistent differences in 

infection rates and wound healing, supporting the prolonged impact of poor nutritional status. Conclusion: Preoperative malnutrition significantly 

affects surgical outcomes, emphasizing the importance of nutritional optimization in preoperative care to enhance recovery and minimize 

complications. 
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Introduction 

The importance of preoperative nutritional status in predicting 

surgical outcomes in a variety of patient groups is becoming more 

acknowledged [1,2]. Overt or subclinical malnutrition has been 

repeatedly linked to greater incidence of surgical complications, 

longer hospital stays, increased morbidity, and even death [3]. 

The relationship between nutritional health and surgical 

results requires special consideration in the context of general 

surgery, where patient profiles and procedures vary greatly. 

Optimizing both individual patient treatment and a more general 

healthcare strategy requires an understanding of this link [4]. 

The complex processes that underlie the connection between 

healing and nutrition depend on how the body reacts metabolically 

to surgical stress [5]. Inflammatory reactions are aggravated, wound 

healing is delayed, and immune function is compromised by poor 

nutritional condition [6]. On the other hand, individuals who have 

sufficient nutritional reserves are more resilient to the physiological 

demands of surgery, recuperate more quickly, and have fewer 

problems [7]. Almost 40% of general surgery patients are still at risk 

of malnutrition despite improvements in perioperative care and 

surgical methods, sometimes as a result of undiagnosed nutritional 

deficiencies or underlying chronic conditions [8]. 

Beyond individual results, these findings have public health 

implications that impact healthcare systems and policy [9]. Longer 

hospital stays and readmissions result in increased healthcare 

expenses for nutritionally challenged patients, which adds to the 

financial strain on hospitals and national health systems [10,11]. It may 
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be possible to address these systemic issues and enhance surgical 

outcomes by including nutritional evaluation and optimization into 

preoperative treatment routes [12]. 

Although preoperative malnutrition has been shown to have 

advantages, there are still gaps in our knowledge of how much of an 

influence it has in various surgical scenarios. This emphasizes the 

need for thorough studies that take into account wider public health 

consequences in addition to assessing the results for specific 

patients. This study evaluated the impact of preoperative nutritional 

status on surgical outcomes in general surgery patients, focusing on 

its association with postoperative complications and broader public 

health implications. 

Materials and Methods 

Study design and setting 

This two-year observational study, which took place at Khalifa Gul 

Nawaz Teaching Hospital, Bannuand Allama Iqbal Teaching 

Hospital Dera Ghazi Khan in the Department of General Surgery, 

involved 250 adult patients undergoing general surgery. Based on 

preoperative evaluations, the patients were split into two groups: 

those who were nutritionally adequate (n = 125) and those who were 

nutritionally compromised (n = 125). 

Inclusion and exclusion criteria 

Adult patients having elective or emergency general surgery who 

were at least 18 years old, had undergone comprehensive 

preoperative nutritional evaluations, and gave their informed 

permission were included in the research. Patients who were 

pregnant or had fatal conditions unrelated to surgery, had insufficient 

medical records or dietary data, or were receiving minor outpatient 

treatments were not included. 

Sample size 

The total sample size for the study was 250 patients. A presumed 

medium effect size (Cohen’s d = 0.5), commonly observed in studies 

examining the impact of preoperative nutritional status on surgical 

outcomes, was used for the calculation. Previous studies (Weimann 

et al. [13], Loon et al. [14]) have demonstrated medium effect sizes 

when comparing surgical complications, length of hospital stay, and 

postoperative recovery between nutritionally adequate and 

compromised groups [13,14]. The calculated minimum sample size 

required for adequate power was 184 patients, but to account for 

potential patient attrition and ensure robust results, the final sample 

size was adjusted to 250 participants. This adjustment also allowed 

for subgroup analyses and ensured the study had sufficient statistical 

power to detect meaningful differences in surgical outcomes. 

The calculation was based on a significance level (α) of 0.05 

and a power (1-β) of 80%, which are commonly used thresholds to 

detect clinically significant differences. In line with previous 

literature, a 10% dropout rate was estimated to ensure that the final 

sample size would be sufficient despite potential losses during 

follow-up. By including a larger sample, the study aimed to 

minimize biases such as selection bias and ensure the findings are 

generalizable to the broader population of general surgery patients 
[13,14]. 

Data collection 

Clinical and demographic data (age, gender, comorbidities, type of 

surgery), preoperative nutritional evaluations (Nutritional Risk 

Screening [NRS-2002], Body Mass Index (BMI), serum albumin 

levels, and dietary history), and surgical outcomes (postoperative 

complications like infections, delayed wound healing, length of 

hospital stay, readmission rates, and 30-day postoperative mortality) 

were all gathered using a structured pro forma. Follow-up was 

carried out at three, six, 12, 18, and 24 months after surgery to 

document both immediate and long-term postoperative results, and 

patient records were checked for correctness. 

Additional nutritional markers, such as prealbumin and 

transferrin, were not included in this study. However, these markers 

were excluded based on practical considerations, including the 

availability of resources and prior studies [15] that have demonstrated 

serum albumin as a reliable marker for nutritional status in surgical 

patients. 

Statistical analysis 

SPSS Version 25.0 (IBM Corp., Armonk, NY, USA) was used to 

analyze the data. Frequencies and percentages were used to convey 

categorical data, while mean ± standard deviation was used to 

summarize continuous variables. Multivariate analyses were 

performed to adjust for confounders such as age, gender, and 

comorbidities, which could influence surgical outcomes. 

Independent t-tests for continuous variables and chi-square tests for 

categorical variables were used to examine the relationship between 

nutritional status and surgical outcomes. 

Minimizing bias and ensuring robustness in study design 

To minimize bias and ensure the robustness of our findings, several 

steps were taken during the study designand analysis. First, we 

conducted a comprehensive preoperative nutritional evaluation 

using validated tools such as the Nutritional Risk Screening (NRS-

2002) and serum albumin levels. To account for potential 

confounders such as age, gender, and comorbidities, we performed 

multivariate analyses, adjusting for these variables in our statistical 

models. This adjustment allowed us to isolate the effect of 

preoperative nutritional status on surgical outcomes, reducing the 

potential influence of confounding factors. 

Additionally, we ensured a large sample size (440 patients), 

which provided sufficient statistical power (80%) to detect 

meaningful differences in outcomes while accounting for potential 

patient attrition. A 10% dropout rate was anticipated, and the sample 

size was adjusted accordingly to ensure the study maintained 

sufficient power for subgroup analyses. By incorporating these 

steps, we aimed to minimize selection bias, confounding, and other 

biases, thus strengthening the validity and generalizability of our 

results. 

Results 

The clinical features and demographics of individuals by nutritional 

status are shown in Table 1. Participants in the nutritionally 

compromised group were slightly older (55.11 ± 13.02 years) 

compared to those in the nutritionally adequate group (52.5). The 

proportion of male participants was higher in the compromised 

group (79(63.2%)) compared to the adequate group (68 (54.4%)). 

Comorbid conditions were more prevalent in the nutritionally 

compromised group, with higher rates of hypertension (52 (41.6%) 

vs. 40 (32%)), diabetes mellitus (20 (16%) vs. 15 (12%)), and 

cardiovascular disease (12 (9.6%) vs. 5 (4%)). Elective surgeries 

were more frequent in the compromised group (163 (74.09%)) 

compared tothe adequate group (102 (81.6%)), while emergency 

procedures were less common in the compromised group (23 

(18.4%)) compared to the adequate group (50 (40%)). 
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Table1: Demographics and Clinical Characteristics of Study Participants by Nutritional Status. 

Characteristic Nutritionally Adequate (n=125) Nutritionally Compromised (n=125) 

Age in Years Mean 52.5 55 

Gender Male 68 (54.4%) 79(63.2%) 

Female 57 (45.6 %) 46(36.8%) 

Comorbidities Hypertension 40(32%) 52(41.6%) 

Diabetes Mellitus 15(12%) 20(16%) 

Cardiovascular Disease 5 (4%) 12(9.6%) 

 

Type of Surgery 

Elective 75(60%) 102(81.6%) 

Emergency 50(40%) 23(18.4%) 
 

In comparison to the nutritionally adequate group, the nutritionally 

compromised group demonstrated significantly worse outcomes 

across all parameters (Table 2). A higher proportion of individuals in 

the compromised group were categorized as high risk based on 

Nutritional Risk Screening (NRS-2002) (43 (34.4%) vs. 12 (9.6%)). 

Compromised patients also exhibited lower albumin levels (<3.5 

g/dL: 45 (36%) vs. 12 (9.6%)) and higher rates of being underweight 

(24 (19.2%) vs. 5 (4%)). Postoperative complications were more 

frequent in the compromised group, including infections (43 

(34.4%) vs. 18 (14.4%)) and delayed wound healing (29 (23.2%) vs. 

11 (8.8%)). These patients also had, higher readmission rates (22 

(17.6%) vs. 6 (4.8%)), and higher 30-day postoperative mortality (14 

(11.2%) vs. 3 (2.4%)). Overall, 74 (59.4%) of compromised 

individuals experienced postoperative complications compared to 

28 (22.4%) in the adequate group, emphasizing the critical role of 

preoperative nutritional status in influencing surgical outcomes. 

Table 2: Preoperative Nutritional Assessments and Surgical Outcomes by Nutritional Status. 

Characteristic Nutritionally Adequate (n =125) Nutritionally Compromised (n =125) 

Nutritional Risk 

Screening-NRS 

Low Risk 81(64.8%) 29(23.2%) 

Moderate Risk 29(23.2%) 53(42.4%) 

High-risk 12(9.6%) 43(34.4%) 

Body Mass Index Underweight 5(4%) 24(19.2%) 

Normal Weight 74(59.2%) 52(41.6%) 

Overweight 34(27.2%) 30(24%) 

Obese 12(9.6%) 19(15.2%) 

Albumin Levels Low(<3.5g/dL) 12(9.6%) 45(36%) 

Normal (3.5–5.0g/dL) 103(82.4%) 68(54.4%) 

High(>5.0g/dL) 10(8%) 12(9.6%) 

Surgical Outcomes Postoperative Complications 28(22.4%) 74(59.4%) 

Infections 18(14.4%) 43(34.4%) 

Delayed Wound Healing 11(8.8%) 29(23.2%) 

Readmission Rate 6(4.8%) 22(17.6%) 

30-Day Postoperative Mortality 3(2.4%) 14(11.2%) 
 

Infection rates and delayed wound healing remained consistently 

higher in the nutritionally compromised group compared to the 

nutritionally adequate group throughout the 24-month follow-up 

period (Table 3). At three months, the compromised group had 

infection rates of 42 (33.6%) versus 13 (10.4%) in the adequate 

group, while delayed wound healing was observed in 25 (20.0%) 

and 9 (7.2%) participants, respectively. Although these disparities 

decreased over time, they remained significant at 24 months, with 

infections reported in 22 (17.6%) of the compromised group versus 

3 (2.4%) of the adequate group. Delayed wound healing at 24 

months was 12 (9.6%) in the compromised group compared to only 

2 (1.6%) in the adequate group. These findings underscore the 

prolonged impact of nutritional status on postoperative recovery. 

Table 3: Long-Term Postoperative Outcomes (Infections and Delayed Wound Healing) by Nutritional Status. 

Follow-up Period (Months) Outcome Nutritionally Adequate (n=125) Nutritionally Compromised (n=125) 

 

3 Months 

Infections 13 (10.4%) 42 (33.6%) 

Delayed Wound Healing 9 (7.2%) 25 (20%) 

 

6 Months 

Infections 12 (9.6%) 37 (29.6%) 

Delayed Wound Healing 6 (4.8%) 22 (17.6%) 

 

12 Months 

Infections 7 (5.6%) 32 (25.6%) 

Delayed Wound Healing 5 (4%) 19 (15.2%) 

 

18Months 

Infections 4 (3.2%) 26 (20.8%) 

Delayed Wound Healing 3 (2.4%) 14 (11.2%) 

 

24Months 

Infections 3 (2.4%) 22 (17.6%) 

Delayed Wound Healing 2(1.6%) 12(9.6%) 
 

Discussion 

Our research shows that preoperative nutritional status and surgical 

outcomes are significantly correlated in patients undergoing general 

surgery, with those who are nutritionally deficient experiencing 

noticeably lower outcomes after surgery. Compared to their 

appropriately fed counterparts, patients with nutritional deficiencies 

had greater rates of surgical complications, infections, delayed 
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wound healing, longer hospital stays, higher readmission rates, and 

higher 30-day death rates. 

Postoperative infection rates were substantially greater in 

patients who were categorized as nutritionally challenged (36.36% 

vs. 13.64%, p < 0.001). These results are in line with earlier research 

that found that malnourished postoperative patients had elevated 

infection rates because of delayed tissue healing and a compromised 

immune response [16]. Compared to 9.09% in the group that was 

appropriately fed, 22.73% of patients with nutritional deficiencies 

had delayed wound healing (p = 0.001). This is consistent with other 

studies that found malnourished individuals had delayed wound 

healing rates of 20-25%, which were linked to shortages in protein 

and micronutrients necessary for collagen formation [17]. 

Patients with dietary deficiencies had a considerably longer 

average hospital stay (9.87 ± 3.58 days vs. 6.53 ± 2.31 days, p < 

0.001). Prior research found that malnourished surgery patients have 

longer hospital stays as a result of greater incidence of complications 
[18]. Interestingly, our research also revealed that the group with 

dietary deficiencies had greater readmission rates (18.18% vs. 

4.55%, p < 0.001). These findings are consistent with other studies 

that found a correlation between higher healthcare resource 

consumption and poor preoperative nutritional status [19]. 

The 30-day postoperative death rate for nutritionally 

challenged patients was 11.36%, which was substantially greater 

than the 2.27% rate for the appropriately fed group (p < 0.001). 

These death rates are in line with other research that has shown 

preoperative malnutrition to be a risk factor for higher postoperative 

mortality on its own [20]. 

The influence of nutritional status is further shown by long-

term outcomes over a 24-month period, which show that infections 

are still far more common in the impaired group (16.81% vs. 2.27% 

after 24 months). Previous studies have shown similar long-term 

patterns, highlighting the long-term impacts of poor nutritional 

health on recovery paths [21]. 

Our results provide fresh perspectives on the unique 

difficulties experienced by patients undergoing general surgery in 

our context, while also substantially supporting the data that has 

already been established. 

Targeted dietary treatments should be investigated in future 

research to reduce these hazards and enhance results. 

The benefits of this research are its large sample size, 

meticulous methodology, and 24-month follow-up duration, which 

provide comprehensive insights into how preoperative nutritional 

state affects surgery outcomes over a long length of time. The 

accuracy of nutritional evaluations is strengthened by the use of 

approved instruments, such as blood albumin levels and NRS-2002. 

However, one limitation is the exclusion of certain nutritional 

biomarkers, such as prealbumin and transferrin. These markers were 

not included due to practical considerations, including resource 

availability and the fact that prior studies have demonstrated serum 

albumin as a reliable marker for nutritional assessment in surgical 

patients. The absence of these additional markers may limit the 

comprehensiveness of the nutritional assessment and the 

generalizability of the findings. 

Additionally, the study's observational design restricts the 

ability to draw inferences about causality, and the single-center 

design may limit the results' generalizability. Furthermore, variables 

that may have affected results, such as variations in surgical 

complexity and adherence to postoperative care, were not controlled. 

To overcome these constraints, multicenter research with a more 

diverse cohort and more comprehensive inclusion of nutritional 

biomarkers is required in the future. 

Conclusions 

According to our research, preoperative nutritional status has a 

major influence on surgical outcomes for patients undergoing 

general surgery. Those who are nutritionally compromised have 

higher rates of infections, delayed wound healing, longer hospital 

stays, and higher mortality rates following surgery. In order to 

enhance surgical recovery, our results highlight the vital need of 

early nutritional evaluation and optimization as part of preoperative 

treatment. Incorporating nutritional evaluations into standard 

surgical treatment might improve patient outcomes and reduce the 

burden on healthcare systems, highlighting the need to treat 

malnutrition as a critical component of surgical success given the 

wider public health consequences. To reduce these hazards and 

enhance patient recovery, future studies should concentrate on 

creating specialized dietary therapies. 

Declarations 

Ethical Approval 

The Institutional Ethics Committee has confirmed that no ethical 

approval was required as it was an observational study. 

Conflicts of Interest 

The authors declare no competing interests.  

Data Availability 

All data generated or analyzed during this study are included in this 

published article.  

Funding Statement 

None 

Author Contributions  

All authors made substantial contributions to the reported work, 

including in the areas of conception, study design, execution, data 

collection, analysis, and interpretation. They participated in drafting, 

revising, and critically reviewing the article, gave final approval for 

the version to be published, agreed on the journal for submission, 

and accepted responsibility for all aspects of the work. 

Acknowledgement 

None 

References 

[1] West MA, Wischmeyer PE, Grocott MP: Prehabilitation 

and nutritional support to improve perioperative 

outcomes. Curr Anesthesiol Rep. 2017, 7:340-9. 

10.1007/s40140-017-0245-2 

[2] Gillis C, Carli F: Promoting perioperative metabolic and 

nutritional care. Anesthesiology. 2015, 123:1455-72. 

10.1097/ALN.0000000000000795 

[3] Moens M: Prevalence of Risk of Malnutrition in 

Hospitalised Adult Patients in a Tertiary Hospital Setting 

in South Africa. Stellenbosch University, Stellenbosch; 

2016. 

[4] Mechanick JI, Youdim A, Jones DB, et al.: Clinical 

practice guidelines for the perioperative nutritional, 



Emerging Medical Science (EMS) 

https://emspub.com                          55 

metabolic, and nonsurgical support of the bariatric surgery 

patient--2013 update: cosponsored by American 

Association of Clinical Endocrinologists, the Obesity 

Society, and American Society for Metabolic & Bariatric 

Surgery. SurgObesRelat Dis. 2013, 9:159-91. 

10.1016/j.soard.2012.12.010 

[5] Smith TW Jr, Wang X, Singer MA, Godellas CV, Vaince 

FT: Enhanced recovery after surgery: a clinical review of 

implementation across multiple surgical subspecialties. 

Am J Surg. 2020, 219:530-4. 

10.1016/j.amjsurg.2019.11.009 

[6] Alwarawrah Y, Kiernan K, MacIver NJ: Changes in 

nutritional status impact immune cell metabolism and 

function. Front Immunol. 2018, 9:1055. 

10.3389/fimmu.2018.01055 

[7] Gillis C, Ljungqvist O, Carli F: Prehabilitation, enhanced 

recovery after surgery, or both? A narrative review . Br J 

Anaesth. 2022, 128:434-48. 10.1016/j.bja.2021.12.007 

[8] Kutnik P, Wichowska O, Sysiak-Sławecka J, et al.: 

Malnutrition risk in elective surgery patients and 

effectiveness of preoperative nutritional interventions at a 

pre-anaesthetic clinic: a 4-year apart, single- centre, 

observational study. Anaesthesiol Intensive Ther. 2023, 

55:179-85. 10.5114/ait.2023.130632 

[9] Lopez-Delgado JC, Muñoz-Del Rio G, Flordelís-Lasierra 

JL, Putzu A: Nutrition in adult cardiac surgery: 

preoperative evaluation, management in the postoperative 

period, and clinical implications for outcomes. J 

CardiothoracVascAnesth. 2019, 33:3143-62. 

10.1053/j.jvca.2019.04.002 

[10] Zhong Y, Cohen JT, Goates S, Luo M, Nelson J, Neumann 

PJ: The cost-effectiveness of oral nutrition 

supplementation for malnourished older hospital patients. 

Appl Health Econ Health Policy. 2017, 15:75-83. 

10.1007/s40258-016-0269-7 

[11] Qiu L, Kumar S, Sen A, Sinha AP: Impact of the Hospital 

Readmission Reduction Program on hospital readmission 

and mortality: an economic analysis. Prod Oper Manag. 

2022, 31:2341-60. 10.1111/poms.13724 

[12] Wischmeyer PE, Carli F, Evans DC, et al.: American 

Society for Enhanced Recovery and Perioperative Quality 

Initiative joint consensus statement on nutrition screening 

and therapy within a surgical enhanced recovery pathway. 

AnesthAnalg. 2018, 126:1883-95. 

10.1213/ANE.0000000000002743 

[13] Weimann A, Braga M, Carli F, et al.: ESPEN guideline: 

clinical nutrition in surgery. Clin Nutr. 2017, 36:623-50. 

10.1016/j.clnu.2017.02.013 

[14] Loon MM, Goshe M, Rashid M, et al.: Impact of 

preoperative nutritional support on surgical outcomes in 

gastrointestinal surgeries: a systematic review. Cureus. 

2024, 16:e56416. 10.7759/cureus.56416 

[15] Alajmi A, Almehari A, Alzahrani AR, Aljurays Y, 

Alzahrani N, Aladel AM, Alzahrani N: Impact of 

preoperative serum albumin level on the outcome of 

colorectal cancer surgery. Cureus. 2024, 16:e57655. 

10.7759/cureus.57655 

[16] Alazawi W, Pirmadjid N, Lahiri R, Bhattacharya S: 

Inflammatory and immune responses to surgery and their 

clinical impact. Ann Surg. 2016, 264:73-80. 

10.1097/SLA.0000000000001691 

[17] Stechmiller JK: Understanding the role of nutrition and 

wound healing. Nutr Clin Pract. 2010, 25:61-8. 

10.1177/0884533609358997 

[18] Leandro-Merhi VA, de Aquino JL: Determinants of 

malnutrition and post-operative complications in 

hospitalized surgical patients. J Health PopulNutr. 2014, 

32:400-10. 

[19] Allard JP, Keller H, Jeejeebhoy KN, et al.: Decline in 

nutritional status is associated with prolonged length of 

stay in hospitalized patients admitted for 7 days or more: 

a prospective cohort study. Clin Nutr. 2016, 35:144-52. 

10.1016/j.clnu.2015.01.009 

[20] Zhang B, Najarali Z, Ruo L, et al.: Effect of perioperative 

nutritional supplementation on postoperative 

complications—systematic review and meta-analysis. J 

Gastrointest Surg. 2019, 23:1682-93. 10.1007/s11605-

019-04173-5 

[21] Mignini EV, Scarpellini E, Rinninella E, et al.: Impact of 

patients nutritional status on major surgery outcome. Eur 

Rev Med Pharmacol Sci. 2018, 22:3524-33. 

 

 

 

Open Access This article is licensed under a 

Creative Commons Attribution 4.0 International 

License, which permits use, sharing, adaptation, distribution and 

reproduction in any medium or format, as long as you give 

appropriate credit to the original author(s) and the source, provide a 

link to the Creative Commons license, and indicate if changes were 

made. The images or other third party material in this article are 

included in the article’s Creative Commons license, unless indicated 

otherwise in a credit line to the material. If material is not included 

in the article’s Creative Commons license and your intended use is 

not permitted by statutory regulation or exceeds the permitted use, 

you will need to obtain permission directly from the copyright 

holder. To view a copy of this license, visit 

http://creativecommons.org/licenses/by/4.0/. 

© The Author(s) 2025

 


