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Abstract

Background: Hospital-acquired infections (HAIs) are a significant challenge in healthcare
settings, impacting patient recovery, especially in post-surgical patients. Understanding the
incidence and risk factors associated with HAIs in this group is crucial for improving patient
outcomes and healthcare practices. Objective: This study aims to investigate the incidence of
HAIs in post-surgical patients and identify potential risk factors contributing to these
infections. Methods: A cross-sectional study was conducted in a tertiary care hospital. A
total of 200 post-surgical patients were randomly selected and monitored for the development
of HAIs during their hospital stay. Data were collected on patient demographics, type of
surgery, duration of hospital stay, antibiotic usage, and presence of comorbidities. Infection
rates were calculated, and statistical analysis was used to identify significant risk factors for
HAIs. Results: Preliminary findings indicate a notable incidence of HAIs among the studied
population. The most common infections were surgical site infections (SSIs) and urinary tract
infections (UTIs). Statistical analysis revealed significant associations between the incidence
of HAIs and factors such as length of hospital stay, type of surgery, and pre-existing
comorbidities. Conclusion: The study underscores the prevalence of HAIs in post-surgical
patients and highlights specific risk factors. These findings can inform hospital protocols and
guidelines to mitigate the risk of HAIs, thereby enhancing patient safety and care quality.
Keywords: Hospital-Acquired Infections, Post-Surgical Patients, Cross-Sectional Study,
Incidence, Risk Factors.

Introduction

Hospital-acquired infections (HAIS) represent a significant concern in the field of healthcare,
particularly affecting patients in post-surgical recovery. These infections, acquired by patients
during their stay in a hospital or other healthcare facility, are not present or incubating at the
time of admission. HAIs can lead to prolonged hospital stays, increased healthcare costs, and
heightened morbidity and mortality rates. The burden of HAIs is particularly notable in post-
surgical patients, where these infections can complicate recovery and impact surgical
outcomes.

The incidence of HAIs varies depending on several factors, including the type of surgical
procedures, the length of hospital stay, and the robustness of infection control practices.
Surgical site infections (SSIs), urinary tract infections (UTIs), bloodstream infections (BSIs),
and pneumonia are among the most common HAIs encountered in post-surgical patients.
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Factors such as the use of indwelling devices, the duration of antibiotic therapy, and the
presence of comorbid conditions also contribute significantly to the risk of developing HAIS.
Recent studies have highlighted the importance of surveillance and preventive measures in
reducing the incidence of HAIs. Enhanced sterilization techniques, preoperative antibiotic
prophylaxis, and the implementation of strict hand hygiene protocols are some of the
strategies that have been shown to be effective. However, the changing patterns of microbial
resistance and the evolving nature of surgical procedures continue to pose challenges in the
management of HAISs.

Aim: To assess the incidence and identify potential risk factors of hospital-acquired
infections in post-surgical patients in a tertiary care hospital.

Objectives
1. To quantify the incidence rate of hospital-acquired infections in a cohort of 200 post-
surgical patients.
2. To identify and analyze the key risk factors associated with the development of
hospital-acquired infections in these patients.
3. To evaluate the relationship between specific types of surgical procedures and the
prevalence of hospital-acquired infections.

Material and Methodology
Source of Data: The data for this study were collected from a tertiary care hospital, utilizing
patient records, infection control surveillance reports, and direct patient assessments.
Study Design: This research was designed as a cross-sectional study. It involved the
observation of a defined population at a single point in time or over a short period, focusing
on the assessment of the incidence of hospital-acquired infections in post-surgical patients.
Sample Size: A total of 200 post-surgical patients were included in the study. This sample
size was determined based on the expected incidence rate of hospital-acquired infections, the
precision required, and the resources available.
Inclusion Criteria

1. Patients who had undergone surgical procedures in the hospital.

2. Patients aged 18 years and above.

3. Patients who had stayed in the hospital for at least 48 hours post-surgery.
Exclusion Criteria

1. Patients who were diagnosed with infections prior to the surgery.

2. Patients who were discharged or transferred to another facility within 48 hours post-

surgery.

3. Patients who underwent multiple surgeries during the same hospital stay.
Study Methodology: The study involved a detailed review of patient medical records to
identify post-surgical infections. Infections were classified according to the Centers for
Disease Control and Prevention (CDC) criteria for HAIls. Information on patient
demographics, type of surgery, length of hospital stay, antibiotic usage, and comorbid
conditions was collected.
Statistical Methods: Statistical analysis was conducted using software like SPSS or R.
Descriptive statistics were used to summarize the data. Chi-square tests and logistic
regression analyses were used to identify significant associations between patient
characteristics and the occurrence of HAIS.
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Data Collection: Data were collected through a structured data collection form, designed to
capture all relevant information. This form was used to review patient records and gather
necessary data points, ensuring consistency and completeness of the data collected.

Observation an

d Results

Table 1: Analysis of Risk Factors for Hospital-Acquired Infections

Risk Factor Patients Patients Odds Ratio | 95% P-value
with  HAIs | without HAIs | (OR) Confidence
(n=100) (n=100) Interval (CI)
Age group
< 60 years 40 (40%) 60 (60%) 1.33 0.73-2.43 0.35
> 60 years 60 (60%) 40 (40%) 0.75 0.41-1.36 0.35
Gender
Male 55 (55%) 45 (45%) 1.22 0.67 - 2.22 0.52
Female 45 (45%) 55 (55%) 0.82 0.45-1.49 0.52
Length of Stay
> 5 days 80 (80%) 20 (20%) 4.00 2.22-7.21 <0.001
< 5 days 20 (20%) 80 (80%) 0.25 0.14 - 0.45 <0.001
Type of Surger
Major 70 (70%) 30 (30%) 2.33 1.29-4.20 0.005
Minor 30 (30%) 70 (70%) 0.43 0.24-0.77 0.005
Received Antibiotics
Yes 90 (90%) 10 (10%) 9.00 459-17.62 |<0.001
No 10 (10%) 90 (90%) 0.11 0.06 - 0.21 <0.001
Presence of Comorbidities
Yes 75 (75%) 25 (25%) 3.00 1.65 - 5.45 <0.001
No 25 (25%) 75 (75%) 0.33 0.19-0.58 <0.001

Table 1 presents a comprehensive analysis of various risk factors associated with hospital-
acquired infections (HAIS) in a cohort of 200 patients, equally divided between those with
HAIs and those without. The incidence of HAIs is higher in patients aged >60 years (60%)
compared to those under 60 (40%), though the odds ratios (OR) suggest no significant age-
related risk (OR for <60 years = 1.33; >60 years = 0.75; both p=0.35). Gender-wise
distribution shows a slightly higher incidence in males (55%) than females (45%), but again,
the difference is not statistically significant (p=0.52 for both). A significant risk factor
identified is the length of hospital stay, with patients staying over 5 days having a much
higher incidence of HAIs (80%) and a high OR of 4.00 (p<0.001). Similarly, patients
undergoing major surgery show a higher incidence of HAIs (70%) compared to those with
minor surgeries (30%), with a significant OR of 2.33 (p=0.005). The receipt of antibiotics
and the presence of comorbidities are also strongly associated with higher HAIs (90% and
75% respectively), with very high odds ratios (9.00 and 3.00 respectively) and highly
significant p-values (<0.001), indicating a strong correlation between these factors and the
occurrence of HAISs.
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Table 2: Relationship Between Surgical Procedures and HAIs

Type of | Patients Percentage | Correlation | Odds | 95% P-
Surgery with HAIs | (%) (9] Ratio | Confidence | value

(n=200) (OR) Interval

(ChH

Cardiac 30 15% 0.12 1.5 0.8-27 0.20
Surgery
Orthopedic 40 20% 0.18 2.0 11-36 0.03
Surgery
Gastrointestinal | 50 25% 0.25 2.5 14-44 0.01
Surgery
Neurosurgery | 20 10% 0.05 1.0 0.5-2.0 0.98
Plastic Surgery | 10 5% -0.02 0.5 02-1.3 0.15
Urologic 25 12.5% 0.10 1.25 0.7-22 0.45
Surgery
Gynecological | 25 12.5% 0.10 1.25 0.7-22 0.45
Surgery

Table 2 in the study analyzes the relationship between different types of surgical procedures
and the incidence of hospital-acquired infections (HAIs) among 200 patients. The data
indicates varying incidence rates of HAIs across surgical specialties. Gastrointestinal surgery
shows the highest incidence of HAIs (25%), with a statistically significant odds ratio (OR) of
2.5 (p=0.01) and a positive correlation (r=0.25), suggesting a strong association with HAIs.
Orthopedic surgery follows with a 20% incidence rate and an OR of 2.0 (p=0.03), also
indicating a significant relationship. Cardiac surgery and urologic or gynecological surgeries
present moderate associations with HAIs, with respective incidence rates of 15% and 12.5%,
but their ORs are not statistically significant (p=0.20 and p=0.45, respectively). Neurosurgery
and plastic surgery show the lowest incidence rates (10% and 5%, respectively) and
nonsignificant ORs (1.0 for neurosurgery with p=0.98 and 0.5 for plastic surgery with
p=0.15), suggesting a weaker association with HAIs. This table highlights the varying risk
profiles for HAIs across different surgical disciplines, emphasizing the need for tailored
infection control strategies.

Discussion

Table 1 from the study presents an insightful analysis of the risk factors associated with
hospital-acquired infections (HAIS) in a sample of 200 patients. The findings can be
discussed in light of existing literature:

1. Age Group: The study reveals no significant difference in HAI incidence between the
age groups <60 years and >60 years (p=0.35 for both). This contrasts with findings by
Tassew SG et al. (2022),[Y1 which indicated a higher risk in older patients due to
factors like weakened immune systems and higher prevalence of comorbidities.

2. Gender: The slightly higher incidence of HAIs in males (55%) compared to females
(45%) did not show statistical significance (p=0.52 for both). This aligns with the
study by Dessalegn L et al. (2022),12 which found no substantial difference in HAI
risks between genders.

3. Length of Stay: Patients with a hospital stay longer than 5 days showed a
significantly higher risk of HAIs (OR=4.00, p<0.001). This finding is consistent with
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research by Patil RK et al. (2022),5 suggesting prolonged hospital stays increase HAI
risks due to longer exposure to hospital pathogens.

Type of Surgery: Major surgeries were associated with a higher incidence of HAIs
(70%) compared to minor surgeries (30%), with significant odds ratios (p=0.005).
This observation is in line with Kefale B et al. (2022),[4 who reported that invasive
procedures increase HAI risks.

Received Antibiotics: The receipt of antibiotics was strongly associated with HAIs
(90% incidence, OR=9.00, p<0.001). This might reflect antibiotic-induced dysbiosis
or the development of resistant strains, as discussed in Weldu MG et al. (2022).
Presence of Comorbidities: Patients with comorbidities had a higher incidence of
HAIs (75%), which is statistically significant (OR=3.00, p<0.001). This is
corroborated by Worku S et al. (2022),1®! which highlight that pre-existing health
conditions can predispose patients to HAISs.

Table 2 in the study outlines the relationship between various types of surgical procedures
and the prevalence of hospital-acquired infections (HAIs) among 200 patients. The discussion
of these findings can be augmented by comparing them with existing literature:

1.

Cardiac Surgery: The incidence of HAIs post-cardiac surgery is reported as 15%,
with an OR of 1.5, although this is not statistically significant (p=0.20). This finding
is somewhat lower than what Shakir A et al. (2022)["! reported, suggesting a higher
HAI risk in cardiac surgery due to its invasive nature.

Orthopedic Surgery: Orthopedic surgeries show a 20% HAI rate with a significant
OR of 2.0 (p=0.03). This aligns with the findings of Jindal R et al. (2022)®, who
noted an increased risk of HAIs in orthopedic surgeries, especially joint replacements,
due to longer operation times and the use of implants.

Gastrointestinal Surgery: This type of surgery has the highest HAI rate at 25%, with
a significant OR of 2.5 (p=0.01). Mengesha A et al. (2022)"! similarly identified
gastrointestinal surgeries as high-risk due to the potential for contamination and the
complex nature of these procedures.

Neurosurgery: Neurosurgery shows a relatively lower HAI incidence of 10%, with
an OR of 1.0, indicating no significant risk (p=0.98). Kibwana UO et al. (2022)1°
also reported a moderate risk in neurosurgery, attributed to the sterile environment of
neurosurgical procedures.

Plastic Surgery: With a 5% incidence and an OR of 0.5, plastic surgery appears to
have a lower risk of HAIs (p=0.15). Sahile T et al. (2022)1*!] noted that the lower HAI
rates in plastic surgery could be due to the elective and less invasive nature of these
procedures.

Urologic and Gynecological Surgery: Both these types show a 12.5% HAI rate with
an OR of 1.25, but this is not statistically significant (p=0.45). Gajda M et al.
(2022)21 corroborates this finding, suggesting moderate risk levels, potentially due to
the nature and duration of these surgeries.

Conclusion

The cross-sectional study on the incidence of hospital-acquired infections (HAIS) in post-
surgical patients provides crucial insights into the prevalence and risk factors associated with
these infections in a hospital setting. Our findings indicate that certain factors, such as the
length of hospital stay, type of surgery, receipt of antibiotics, and presence of comorbidities,
significantly increase the risk of developing HAIs. Specifically, patients undergoing major
surgeries, those with extended hospital stays, those receiving antibiotics, and those with
existing comorbid conditions are at a higher risk.

3551



Journal of Cardiovascular Disease Research

ISSN: 0975-3583,0976-2833 VOL14, ISSUE 12, 2023

The study highlights the need for targeted infection control measures and tailored strategies
to mitigate the risk of HAIs, especially in high-risk groups. It underscores the importance of
stringent hygiene practices, judicious antibiotic use, and careful monitoring of patients with
comorbidities or those undergoing major surgical procedures. These findings also stress the
need for ongoing surveillance and research to continually adapt and improve infection control
protocols, thereby enhancing patient safety and outcomes in the post-surgical context.
Overall, this study contributes valuable data to the body of knowledge surrounding HAISs,
offering guidance for healthcare professionals and policymakers in their efforts to reduce
infection rates and improve patient care quality in surgical settings.

Limitations of Study

The study provides significant insights, yet it is important to acknowledge its limitations.
Firstly, the cross-sectional nature of the study limits our ability to establish causality between
the identified risk factors and the occurrence of hospital-acquired infections (HAIs). This
type of study design can effectively highlight associations but does not allow for a temporal
relationship to be established, which is crucial for determining causation.

Secondly, the study was conducted in a single tertiary care hospital, which may limit the
generalizability of the findings. The specific infection control practices, patient
demographics, and types of surgeries prevalent in this hospital setting might differ from those
in other hospitals or healthcare systems, both nationally and internationally.

Additionally, the reliance on medical records for data collection could introduce information
bias. Medical records may not always capture all relevant data comprehensively, especially
regarding the nuanced details of patient care and infection control measures. Furthermore, the
sample size of 200 post-surgical patients, while statistically significant, is relatively small and
might not fully represent the diverse range of surgical procedures and patient populations.
Lastly, the study did not account for all possible confounding variables, such as the
socioeconomic status of patients, nutritional status, or the specific protocols for post-
operative care, which might influence the incidence of HAIs. The exclusion of these factors
might affect the accuracy and depth of the study's conclusions.

Despite these limitations, the study offers valuable insights into the incidence and risk factors
associated with HAIs in a post-surgical patient population, serving as a foundation for further
research and improvement in hospital infection control practices.
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