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Objective: Hospital-acquired infections (HAIs) pose significant challenges in rehabilitation hospitals, particularly affecting patients
with extended stays and complex medical needs. This study analyzed HAI patterns and risk factors in a Chinese rehabilitation hospital
from 2020 to 2024.

Methods: A retrospective observational study was conducted at a tertiary-care rehabilitation hospital with 25 specialized wards. Data
collection included patient demographics, clinical parameters, and ward-level characteristics. Statistical analysis employed Poisson and
Quasi-Poisson regression models to identify risk factors, with comprehensive diagnostic evaluation.

Results: The study revealed an overall infection rate of 3.64%, representing 385 infections among 10,559 inpatients. The Vegetative
State Awakening Department exhibited the highest infection rate at 11.1%, followed by Geriatric Rehabilitation Department (8.2%),
and Neuro Rehabilitation Department wards (5.5-7.0%). Respiratory tract infections were most common (42%), with ventilator-
associated pneumonia accounting for 28% of all infections. Statistical analysis identified several significant risk factors through both
Poisson and Quasi-Poisson regression models. In the more reliable Quasi-Poisson model that accounted for overdispersion, tracheal
intubation emerged as the strongest predictor with a coefficient of 2.02 (p < 0.001), followed by use of glucocorticoids (coefficient:
1.78, p < 0.001). While the initial Poisson model suggested a protective effect of radiation therapy, this effect was not significant in the
Quasi-Poisson model.

Conclusion: The study highlights the critical role of tracheal intubation and glucocorticoid use in HAI development within
rehabilitation settings. The significant ward-level variability in infection rates suggests the need for tailored infection control strategies.
Implementation of targeted interventions focusing on these identified risk factors could help reduce HAI incidence in rehabilitation
hospitals.
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Introduction

Hospital-acquired infections (HAIs), also known as nosocomial infections, represent a significant and persistent chal-
lenge to patient safety and public health worldwide. These infections occur in patients during the course of receiving
healthcare treatment for other conditions and are neither present nor incubating at the time of admission." HAIs are
associated with increased morbidity and mortality, prolonged hospital stays, and substantial economic burdens on
healthcare systems.”® Common types of HAIs include bloodstream infections, urinary tract infections, surgical site
infections, and pneumonia, each contributing uniquely to patient outcomes and healthcare costs.* Rehabilitation hospi-
tals, which specialize in restoring patients’ functional abilities following acute medical events such as strokes, spinal cord
injuries, and major surgeries, are particularly susceptible to HAIs.” The nature of rehabilitation care often involves

prolonged patient stays, frequent use of medical devices, and intensive physical therapy, all of which can elevate the risk
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of infection.® Additionally, patients in rehabilitation settings may have compromised immune systems, advanced age, or
underlying chronic conditions, further increasing their vulnerability to infections.’

Effective surveillance and monitoring of HAIs are crucial for implementing timely infection control measures and
improving patient outcomes.® Surveillance systems enable healthcare providers to identify infection trends, evaluate the
effectiveness of preventive strategies, and allocate resources efficiently.” Despite advancements in infection control
practices, the incidence of HAIs remains a persistent issue, underscoring the need for continuous monitoring and
research.'® This is especially pertinent in specialized settings like rehabilitation hospitals, where the unique patient
population and treatment modalities may influence infection dynamics differently compared to general medical wards."!
Several studies have explored the epidemiology of HAIs in various healthcare settings, highlighting key risk factors such
as the use of invasive devices, antibiotic resistance, and inadequate hand hygiene.'*'* However, there is a paucity of
research focusing specifically on HAIs within rehabilitation hospitals in China, a country with a rapidly expanding
healthcare infrastructure and a growing population of elderly patients.'* The unique challenges faced by Chinese
rehabilitation hospitals, including resource constraints, varying levels of infection control practices, and diverse patient
demographics, necessitate targeted studies to understand and mitigate HAIs effectively.'”

Understanding the specific risk factors and infection patterns in Chinese rehabilitation hospitals is essential for
developing tailored infection control strategies that address the unique needs of this setting.'® Factors such as the high
prevalence of chronic diseases, the intensive use of medical devices, and the extended duration of patient stays in
rehabilitation wards may contribute differently to the incidence of HAIs compared to other hospital settings.'’
Additionally, cultural and systemic factors within Chinese healthcare facilities, including compliance with infection
control protocols and the availability of antimicrobial stewardship programs, play a critical role in shaping infection
outcomes.'® This study aims to bridge the existing research gap by conducting a comprehensive analysis of HAIs in
a specialized rehabilitation hospital in China from 2020 to 2024. By examining infection rates across different wards and
identifying associated risk factors, the research seeks to provide valuable insights into infection dynamics within
rehabilitation settings. The findings are expected to inform the development of effective infection control strategies,
ultimately enhancing patient safety and care quality in rehabilitation hospitals. Moreover, this study will contribute to the
broader understanding of HAIs in specialized healthcare settings, offering evidence-based recommendations that can be
generalized to similar contexts both within and beyond China.

Methods
Study Design and Setting

This retrospective observational study was conducted at a specialized rehabilitation hospital in China from January 1,
2020, to December 31, 2024. The hospital is a tertiary-care facility comprising 25 distinct specialized wards, each serving
different patient populations and medical needs, with approximately 10,000 inpatients annually. The investigation was
designed to leverage existing hospital records to provide comprehensive insights into infection patterns and inform the
development of targeted infection control strategies within the rehabilitation setting. The study protocol received
approval from the hospital’s Institutional Review Board, and written informed consent was waived due to the retro-
spective nature of the study and the use of anonymized data in accordance with the Declaration of Helsinki and local
regulatory requirements.

Data Collection and Surveillance System

Healthcare-associated infection (HAI) surveillance was conducted according to the National Healthcare Safety Network
(NHSN) definitions and criteria through the hospital’s infection surveillance system. A team of six trained infection
control practitioners implemented a comprehensive daily monitoring process. The surveillance protocol included
systematic reviews of electronic medical records, laboratory results, clinical documentation, regular ward rounds, and
direct communication with clinical staff. All suspected infection cases underwent a standardized verification process
requiring independent confirmation by two senior infection control specialists with over ten years of experience in
healthcare epidemiology.
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Clinical and Ward-Level Data Collection

Clinical risk factors were thoroughly documented through a structured protocol developed specifically for this study.
The protocol encompassed comprehensive assessment of patient characteristics including demographics, clinical
parameters, and potential risk factors for healthcare-associated infections. Demographic data included age (with
particular attention to patients over 70 years), gender, and admission source. Clinical characteristics comprised
immunological status, mobility conditions, nutritional states (assessed through serum albumin levels, with malnutrition
defined as albumin <30 g/L), and the presence of comorbidities such as diabetes. Medical intervention data included
surgical procedures within 30 days of admission, mechanical ventilation usage, tracheal intubation, glucocorticoid
administration, and radiation therapy protocols. The surveillance system also tracked medical devices including
urinary catheters, nasogastric tubes, tracheostomies, and central venous catheters, documenting their duration of use
and associated complications. Ward-level data included standardized measures of care level, staff-to-patient ratios,
availability of specialized equipment, and complexity of care provided. These characteristics were systematically
documented to account for potential ward-specific risk factors that might influence infection rates. Clinical character-
istics comprised immunological status, mobility conditions, nutritional states (assessed through serum albumin levels,
with malnutrition defined as albumin <30 g/L). Serum albumin was chosen due to its wide - spread use and availability
in clinical practice. However, we acknowledge the value of GNRI and G - 8 score in nutritional assessment and will

consider incorporating them in future studies.

Statistical Analysis

Statistical analyses were performed using advanced statistical software supporting comprehensive data analysis and
modeling capabilities. The analytical approach consisted of several interconnected components designed to examine
infection patterns and their associated risk factors systematically. Initial analysis focused on assessing multicollinearity
among potential risk factors using Pearson’s correlation coefficients. Variables demonstrating correlation coefficients
exceeding 0.8 were identified for potential removal. A systematic variable selection process was implemented to address
multicollinearity while maintaining maximum information content. This process resulted in the retention of five key
predictors: Surgery, Use of Ventilator, Tracheal Intubation, Use of Glucocorticoids, and Radiation Therapy. The modeling
approach employed a hierarchical strategy beginning with a Poisson regression model to examine relationships between
new infections and selected risk factors. The model’s goodness-of-fit was evaluated through deviance and Pearson chi-
square statistics. Detection of overdispersion (dispersion parameter = 17.88) led to the implementation of a Quasi-
Poisson regression model to account for extra-Poisson variation while maintaining the same mean structure but with
adjusted variance. Model refinement utilized stepwise selection procedures based on the Akaike Information Criterion
(AIC). This process involved iterative evaluation of predictor contributions to model fit, with variables retained based on
both statistical significance (p < 0.05) and clinical relevance. The stability of the selected model was assessed through
bootstrap resampling with 1000 iterations. Comprehensive model diagnostics included examination of residual patterns,
assessment of influential observations using Cook’s distance (threshold: 0.21), and evaluation of model assumptions.
Residual analysis examined patterns versus fitted values to assess linearity and homoscedasticity. Scale-location plots
evaluated the consistency of residual variance, while normal probability plots assessed residual distribution patterns. The
analysis of influential observations identified points with potential disproportionate impact on model parameters. Effect
sizes for significant predictors were estimated using incidence rate ratios (IRR) with 95% confidence intervals. For the
Quasi-Poisson model, robust standard errors were calculated to account for overdispersion. All statistical tests were
conducted as two-sided procedures with a significance level of 0.05. To address potential concerns about multiple testing
in our stepwise selection process, we used AIC as the selection criterion, which penalizes model complexity and helps
mitigate false positive findings. Additionally, we conducted sensitivity analyses using logistic regression to confirm the
consistency of identified risk factors.
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Results

Overall Infection Rate and Ward Distribution

Over the five-year period from 2020 to 2024, the specialized rehabilitation hospital in China recorded 385 new infections
among 10,559 inpatients, resulting in an overall infection rate of 3.64%. Among the 385 infections recorded, respiratory
tract infections were most common (42%), with ventilator-associated pneumonia (VAP) accounting for 28% of all
infections. Urinary tract infections (26%), bloodstream infections (18%), and other infection types (14%) comprised the
remainder. Infection rates exhibited substantial variability across different hospital wards. The Vegetative State
Awakening Department had the highest infection rate at 11.1%, while several specialized units reported 0% infection
rates. This distribution is visually depicted in Figure 1. The distribution of pathogens isolated from HAIs is presented in
Table 1. Gram-negative bacteria were the predominant pathogens (53.5%), with Pseudomonas aeruginosa (19.0%) being
the most common, followed by Escherichia coli (15.3%) and Klebsiella pneumoniae (11.7%). Among Gram-positive
bacteria (37.7%), Staphylococcus aureus was the most frequently isolated (17.7%). Fungal pathogens, primarily Candida
species, accounted for 8.9% of the isolates. The distribution of pathogens varied by infection site, with P. aeruginosa and
S. aureus predominating in respiratory infections, E. coli in urinary tract infections, and coagulase-negative staphylo-
cocci and Candida species in bloodstream infections.

Risk Factor Analysis

Correlation Analysis and Multicollinearity Assessment

Pearson’s correlation analysis revealed exceptionally high correlations among several risk factors, indicating severe
multicollinearity within the dataset (Figure 2). Variables such as Immunocompromised Status, Bedridden Condition, Age
Over 70, Malnutrition, and Diabetes exhibited correlation coefficients exceeding 0.8, suggesting redundant information
that could distort regression estimates. To address this, the caret package’s findCorrelation function was employed,
resulting in the exclusion of 14 out of 19 initial risk factors. The final set of predictors retained for model development
included Surgery, Use of Ventilator, Tracheal Intubation, Use of Glucocorticoids, and Radiation Therapy (Figure 3).
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Figure | Infection Rates by Ward. Distribution of infection rates across various wards within the hospital, ordered from highest to lowest infection rates, highlighting
significant variability in infection prevalence.
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Table | Distribution of Pathogens Isolated from Hospital-Acquired Infections

Pathogen Category Pathogen Species Number of Isolates (%) | Most Common Infection Site
Gram-positive bacteria | Staphylococcus aureus 68 (17.7%) Respiratory tract, Surgical site
Enterococcus spp. 42 (10.9%) Urinary tract
Coagulase-negative staphylococci | 35 (9.1%) Bloodstream
Gram-negative bacteria | Pseudomonas aeruginosa 73 (19.0%) Respiratory tract
Escherichia coli 59 (15.3%) Urinary tract
Klebsiella pneumoniae 45 (11.7%) Respiratory tract
Acinetobacter baumannii 29 (7.5%) Respiratory tract, Bloodstream
Fungi Candida albicans 21 (5.5%) Urinary tract, Bloodstream
Other Candida species 13 (3.4%) Urinary tract, Bloodstream
Total 385 (100%)

Regression Analysis

A Poisson regression model was initially fitted to assess the association between new infections and the selected risk
factors: Surgery, Use of Ventilator, Tracheal Intubation, Use of Glucocorticoids, and Radiation Therapy. The model’s
coefficients are summarized in Table 2. Significant predictors (p < 0.05) include Use of Ventilator, Tracheal Intubation,
Use of Glucocorticoids, and Radiation Therapy. Surgery was not found to be a statistically significant predictor.

. -

S a 2

© o 2 3
o N o8 ©
@ = e ® c o

a -— (&) o= >
-2 £ o e®T|Is=Sta
5 233 EBgg23¢8
o >4 o0 220 o
I~ o O ok =0 c=o0%=3¢9
o e (b agcgEs 0L
E ™ - 526 Casse2r
ec.! 6 ©o2E288 _> - J
cv> Eoo. sogxge-llB !
cCpopSvcdo®?® C@mo @5+
Se o c-05580-°%
= Ocpl0OFOqe2s IG5 I=
EvVOo =0 aas<sECO 0D
Eomu,@._..':m_,\:chw_wm
=4 0V0E00DZZFRFZO4=00rFDG

Immunocompromised
Bedridden
Age_over_70

Others

Maslnutrition

Diabetes
Prolonged_Hospitalization
Urinary_Catheter

Nascgastric_Tube

Tracheostomy -0
Hyperglycemis
Surgery 0.2

Antitumor_Chemotherspy
Immunosuppressants
Central_Venous_Catheter
Use_of_Ventilator
Tracheal_Intubstion
Use_of_Glucocorticoids
Radistion_Therapy

Figure 2 Correlation Matrix of Risk Factors. Pearson correlation matrix of the selected risk factors, highlighting high correlation coefficients (>0.8) indicative of
multicollinearity.
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Figure 3 Pairs Plot of New Infections and Risk Factors. Scatterplot matrix illustrating the relationships between new infections and the selected risk factors, underscoring

the high correlations among variables.

The dispersion parameter for the Poisson model was calculated to be 17.88, significantly exceeding the expected

value of 1, thereby indicating substantial overdispersion. Given the detection of overdispersion, a Quasi-Poisson

regression model was subsequently fitted (Table 3). This model confirmed the significance of Tracheal Intubation and

Use of Glucocorticoids, while Use of Ventilator and Radiation Therapy were not statistically significant.

Stepwise selection using the Akaike Information Criterion (AIC) retained all initial predictors in the Poisson model,

reinforcing their collective importance (Table 4). All included predictors were highly significant (p < 0.001), reinforcing

their importance in predicting new infections.

Table 2 Poisson Regression Model Coefficients

Predictor Estimate | Std. Error | z value | P
(Intercept) 2.36719 0.06641 35.642 < 2e-16%%*
Surgery 0.00248 0.06635 0.037 0.97017
Use of Ventilator 0.45284 0.09683 4.677 2.9 1 e-06%H*
Tracheal Intubation 2.01967 0.12508 16.147 < 2e-| 6%F*
Use of Glucocorticoids | 1.78207 0.13637 13.068 < 2e-| 6*Fk
Radiation Therapy —1.14721 0.41607 —2.757 0.00583**

Note: **, ***indicate p-values < 0.001 and < 0.01, respectively.

Table 3 Quasi-Poisson Regression Model Coefficients
Predictor Estimate | Std. Error | t value | P
(Intercept) 2.36719 0.28087 8.428 7.66e-08++*
Surgery 0.00248 0.28061 0.009 0.99304
Use of Ventilator 0.45284 0.40948 1.106 0.28258
Tracheal Intubation 2.01967 0.52895 3.818 0.001 | 6**
Use of Glucocorticoids | 1.78207 0.57669 3.09 0.00603**
Radiation Therapy —1.14721 1.75955 —0.652 0.52222

Note: **, ***indicate p-values < 0.001 and < 0.01, respectively.
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Table 4 Stepwise-Selected Poisson Regression Model Coefficients

Predictor Estimate | Std. Error | z value | P

(Intercept) 2.36734 0.06626 35.729 < 2e-| &FFE
Use of Ventilator 0.45357 0.09474 4788 1.69e-06%+*
Tracheal Intubation 2.02004 0.12461 16.211 < 2e-16%F*
Use of Glucocorticoids | 1.78259 0.13558 13.148 < 2e-16%F*
Radiation Therapy —1.13488 | 0.25254 —4.494 7.00e-06++*

Note: **indicate p-values < 0.001.

Diagnostic Evaluation

Diagnostic plots were generated to assess the adequacy and assumptions of the fitted Poisson model (Figure 4A—D): The
Residuals vs Fitted Values plot (Figure 4A) showed residuals scattered randomly around zero, indicating no obvious non-
linearity but confirming overdispersion. The Scale-Location Plot (Figure 4B) revealed heteroscedasticity, further support-
ing the presence of overdispersion. The Cook’s Distance Plot (Figure 4C) identified several observations with Cook’s
Distance values exceeding 0.21, suggesting influential observations that may disproportionately affect the model’s
estimates. The Normal Q-Q Plot (Figure 4D) indicated deviations from normality in the residuals, consistent with the
characteristics of count data models.
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Figure 4 Diagnostic Plots for Poisson Regression Model. (A) Residuals vs Fitted Values: Relationship between Pearson residuals and fitted values, indicating a random
scatter around zero without discernible patterns. (B) Scale-Location Plot: Square root of the absolute Pearson residuals against fitted values, revealing heteroscedasticity. (C)
Cook’s Distance: Cook’s Distance for each observation, highlighting several points exceeding the threshold of 0.21, indicating influential observations. (D) Normal Q-Q Plot:
Normal Q-Q plot of Pearson residuals, indicating deviations from normality.
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Poisson model: coefficient = -1.14721 (p < 0.01)
Quasi-Poisson model: coefficient = -1.14721 (p = 0.52, not significant)

Figure 5 Radiation Therapy vs New Infections. Negative association between Radiation Therapy and the number of new infections, indicating that wards employing radiation
therapy may have lower infection rates.

Radiation Therapy Effect
Radiation Therapy exhibited a negative association with the number of new infections, suggesting that wards utilizing
radiation therapy protocols experienced lower infection rates (Figure 5).

Summary of Significant Predictors

When comparing results across both regression models (Table 5), only Tracheal Intubation (coefficient: 2.02, p < 0.01) and
Use of Glucocorticoids (coefficient: 1.78, p <0.01) remained statistically significant in the more reliable Quasi-Poisson model
that accounts for overdispersion. Use of Ventilator and Radiation Therapy, while significant in the Poisson model, did not
maintain statistical significance after adjusting for overdispersion. This pattern highlights the importance of accounting for
overdispersion in count data analysis to avoid potentially misleading conclusions. The robust significance of tracheal
intubation and use of glucocorticoids across both models underscores their critical role as risk factors for hospital-acquired
infections in rehabilitation settings. Sensitivity analyses using logistic regression confirmed the consistency of these findings,
with both factors remaining statistically significant (p < 0.01 for tracheal intubation; p < 0.01 for glucocorticoid use).

Table 5 Summary of Significant Predictors

Predictor Poisson Model Quasi-Poisson Model

Coefficient | p-value Coefficient | p-value

Use of Ventilator 0.45284 <0.00 | *#¥+* 0.45284 0.283
Tracheal Intubation 2.01967 <0.00 | *#¥* 2.01967 0.01**
Use of Glucocorticoids | 1.78207 <0.00 | *#¥* 1.78207 0.006**
Radiation Therapy —1.14721 0.006** —1.14721 0.522

Notes: Due to significant overdispersion in the data (dispersion parameter = 17.88), Quasi-
Poisson model results should be considered more reliable estimates of risk factors. **, **indi-
cate p-values < 0.01 and < 0.001, respectively.
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Discussion

This study presents a thorough examination of hospital-acquired infections (HAIs) within a specialized rehabilitation
hospital in China over a five-year period (2020-2024). The findings indicate an overall infection rate of 3.64%, with
notable variations across different hospital wards. Additionally, the analysis identified critical risk factors associated with
HALIs, including the use of ventilators, tracheal intubation, and glucocorticoids, while radiation therapy appeared to be
associated with a reduced risk of infection.

The overall HAI rate of 3.64% observed in this study is slightly lower than global estimates, which typically range
between 5% and 15% across various healthcare settings.'® This discrepancy may be attributed to the specialized nature of
the rehabilitation hospital, where infection control protocols are rigorously implemented due to the high dependency of
patients on medical devices and prolonged hospital stays. However, the substantial variability in infection rates across
different wards, particularly the Vegetative State Awakening Department exhibiting an 11.1% infection rate, underscores
the heterogeneous nature of infection risks within rehabilitation hospitals. Such variability can be influenced by several
factors, including patient demographics, underlying medical conditions, and the intensity of medical interventions
required in specific wards.?’ For instance, wards catering to patients in vegetative states often involve prolonged
mechanical ventilation and intensive medical support, which inherently increase the susceptibility to infections.
Additionally, variations in staffing ratios, the availability of specialized equipment, and adherence to infection control
protocols can significantly impact infection rates.”' Comparative studies have shown that specialized wards, due to their
complex patient profiles and intensive care requirements, tend to have higher HAI rates compared to general medical
wards.?” The use of ventilators and tracheal intubation emerged as significant predictors of HAIs in both Poisson and
Quasi-Poisson regression models. This finding is consistent with existing literature, which identifies mechanical ventila-
tion and invasive airway management as major risk factors for respiratory infections, including ventilator-associated
pneumonia (VAP).>® Prolonged use of ventilators can disrupt normal respiratory defenses, facilitating the entry and
colonization of pathogens.”* Tracheal intubation compromises the natural barrier of the airway, providing a direct
pathway for microorganisms to invade the lower respiratory tract. Moreover, the maintenance and handling of ventilators
and intubation equipment can become sources of pathogen transmission if not managed with strict aseptic techniques.*
Studies have demonstrated that stringent protocols for the management of ventilators and endotracheal tubes, such as
regular cleaning, timely replacement of equipment, and adherence to hand hygiene practices, are crucial in reducing the
incidence of VAP.*® Additionally, implementing ventilator care bundles, which include elements like elevation of the
head of the bed, daily sedation interruptions, and spontaneous breathing trials, has been shown to significantly decrease
VAP rates.”” Glucocorticoid therapy was identified as a significant risk factor for HAISs, aligning with previous studies
that have highlighted the immunosuppressive effects of glucocorticoids.”® In rehabilitation settings, glucocorticoids are
often administered to manage inflammation and autoimmune conditions, but their prolonged use can impair both innate
and adaptive immune responses, increasing susceptibility to infections.”” Research indicates that patients receiving high
doses or long-term glucocorticoid therapy are at a heightened risk of developing infections, including bacterial, viral, and
fungal infections.’® The initial Poisson model suggested an association between radiation therapy and decreased risk of
HAISs, a finding that contrasts with radiation’s known immunosuppressive effects.>’ One plausible explanation is that
wards utilizing radiation therapy may adopt more rigorous infection control protocols due to the complexity and high-risk
nature of patient care in these units.>> Additionally, patients undergoing radiation therapy are often subjected to close
monitoring for adverse effects, which can lead to the early detection and prompt treatment of infections.>® However, this
inverse association was not statistically significant in the more reliable Quasi-Poisson model (p = 0.522), indicating that
the apparent protective effect was likely a statistical artifact resulting from overdispersion in the data (dispersion
parameter = 17.88) rather than a true clinical relationship.>*

The identification of specific risk factors such as mechanical ventilation, tracheal intubation, and glucocorticoid use
underscores the necessity for targeted infection control interventions in rehabilitation hospitals. Enhanced protocols for
the management and maintenance of ventilators and endotracheal tubes, including regular cleaning and timely replace-
ment, are critical in reducing VAP rates.>> Implementing ventilator care bundles that encompass multiple evidence-based

practices can significantly lower the incidence of HAIs.*® Moreover, minimizing the use of invasive devices when
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possible and adopting non-invasive alternatives can substantially reduce infection risks.?” For patients requiring gluco-
corticoids, strategies such as prophylactic antimicrobial therapy, regular monitoring for infection signs, and optimizing
glucocorticoid dosing to the lowest effective level are essential to mitigate infection risks.*® Additionally, the potential
protective role of radiation therapy highlights the importance of comprehensive care protocols that integrate infection
prevention measures across all therapeutic modalities.*

Despite its strengths, this study has several limitations that must be acknowledged. Firstly, the retrospective design
may introduce biases related to the accuracy and completeness of medical records. Although efforts were made to
standardize data collection, unmeasured confounders could influence the observed associations. Secondly, the study was
conducted in a single specialized rehabilitation hospital, which may limit the generalizability of the findings to other
settings with different patient populations and resource levels. Additionally, we were unable to include data on antibiotic-
resistant bacteria and prior antibiotic use history, which could potentially influence infection risk. The exclusion of
certain risk factors due to multicollinearity may overlook their potential contributions to HAIs, despite their clinical
relevance. Future research should aim to replicate these findings in multiple rehabilitation hospitals across different
regions to enhance generalizability. Prospective studies incorporating comprehensive data collection on additional
potential risk factors, such as specific antibiotic use and detailed patient mobility assessments, would provide a more
nuanced understanding of HAI dynamics. Moreover, qualitative studies exploring healthcare providers’ adherence to
infection control protocols could identify barriers and facilitators to effective implementation. Investigating the protective
mechanisms associated with radiation therapy and other non-traditional interventions could also uncover novel strategies
for infection prevention.

Conclusion

This study highlights the critical role of mechanical ventilation, tracheal intubation, and glucocorticoid use in the
epidemiology of HAIs within a Chinese rehabilitation hospital. The observed ward-specific variability emphasizes the
need for tailored infection control strategies that address the unique challenges of different patient populations and
therapeutic interventions. By identifying and mitigating key risk factors, healthcare providers can enhance patient safety,
reduce morbidity and mortality associated with HAIs, and alleviate the economic burdens on healthcare systems.
Continued surveillance and research are essential to sustain and improve infection control efforts in specialized
rehabilitation settings.
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