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Supplementary Methods
Episode-level microbiological data handling
Each recorded infection site was treated as a separate HAI episode. For patients with multiple infection sites, infection sites, specimen-submission status, and microbiological results were linked at the episode level. Entries recorded as “not detected” were classified as culture-negative, whereas blank microbiological result fields were treated as indicating that no specimen had been submitted. When multiple pathogens were recovered from specimens associated with the same HAI episode, that episode contributed once to the culture-positivity numerator, whereas each isolate was counted separately in the pathogen distribution analysis. Definitions and calculation formulas for the specimen submission rate and culture positivity rate are provided in the footnote to Supplementary Table S3.

Sequential logistic regression analysis
To identify the point at which the direction of the association between surgery and prevalent HAI changed, sequential logistic regression models were fitted with HAI status on the survey day as the dependent variable. The crude model included surgery alone. Model A included age, sex, and surgery; Model B additionally included mechanical ventilation; Model C further included indwelling urinary catheterization; and Model D additionally included central venous access device (CVAD) placement. All variables in each model were entered simultaneously. This sequence was used solely to examine the change in the surgery coefficient and was not intended as a data-driven variable-selection procedure. Odds ratios (ORs), 95% confidence intervals (CIs), and two-sided P values were reported.

Firth-penalized logistic regression
Given the relatively small number of prevalent HAI events and the sparse distribution of some exposures, Firth-penalized logistic regression was performed to assess the robustness of the primary estimates to small-sample and sparse-data bias. The model included the same six predictors as the primary conventional logistic regression model: age, sex, surgery, mechanical ventilation, indwelling urinary catheterization, and CVAD placement. Age was entered as a continuous variable, and the remaining predictors were entered as binary variables. ORs with profile penalized-likelihood 95% CIs and penalized likelihood-ratio P values were reported. No stepwise variable selection or interaction terms were used.

Sensitivity analyses of cumulative hospital stay and hospitalization costs
Cumulative hospital stay and hospitalization costs accrued up to the point prevalence survey (PPS) date were analyzed separately. Hospitalization costs were adjusted to 2024 constant Chinese yuan using the consumer price index (CPI). The primary analyses used generalized linear models with a gamma distribution and log link because both outcomes were strictly positive and right-skewed. HAI status was the primary independent variable. Each model was adjusted for age, sex, surgery, mechanical ventilation, indwelling urinary catheterization, CVAD placement, and categorical fixed effects for department and survey year. Robust sandwich standard errors were used. Exponentiation of the HAI coefficient yielded the adjusted mean ratio comparing patients with HAIs with those without HAIs.

Two sensitivity analyses were conducted for each outcome. In the first, mechanical ventilation, indwelling urinary catheterization, and CVAD placement were omitted from the adjustment set because these device exposures were recorded concurrently with HAI status on the survey day and their temporal relationships with HAI could not be established. The remaining covariates were age, sex, surgery, department, and survey year, with department and survey year included as categorical fixed effects. In the second, each outcome was natural-log transformed and analyzed using ordinary least-squares regression with the same covariates as the primary model. HC3 heteroskedasticity-robust standard errors were used, and the exponentiated coefficient for HAI status was reported as a ratio estimate with a 95% CI.

Consumer price index adjustment
Nominal hospitalization costs recorded in 2020–2023 were converted to 2024 constant Chinese yuan (CNY) using year-specific cumulative CPI conversion factors. These factors were derived from annual national CPI changes published by the National Bureau of Statistics of China[1-4]. Inflation-adjusted costs were calculated as C2024 = Ct × Ft, where Ct denotes the nominal hospitalization cost recorded in year t and Ft denotes the corresponding conversion factor listed in Supplementary Table S7. For costs recorded in 2024, Ft = 1, and no adjustment was applied.

Supplementary Tables
Supplementary Table S1. Annual distribution of HAI episodes by infection site (data underlying Figure 2)
	Infection site
	2020, n(%)
	2021, n(%)
	2022, n(%)
	2023, n(%)
	2024, n(%)
	Total, n (%)

	Lower respiratory tract
	7 (31.82)
	8 (36.36)
	6 (46.15)
	4 (25.00)
	3 (37.50)
	28 (34.57)

	Urinary tract
	7 (31.82)
	8 (36.36)
	5 (38.46)
	5 (31.25)
	3 (37.50)
	28 (34.57)

	Surgical incision
	2 (9.09)
	3 (13.64)
	1 (7.69)
	1 (6.25)
	0 (0.00)
	7 (8.64)

	Upper respiratory tract
	1 (4.55)
	2 (9.09)
	0 (0.00)
	2 (12.50)
	0 (0.00)
	5 (6.17)

	Bloodstream infection
	4 (18.18)
	0 (0.00)
	0 (0.00)
	0 (0.00)
	1 (12.50)
	5 (6.17)

	Other sites
	1 (4.55)
	1 (4.55)
	1 (7.69)
	4 (25.00)
	1 (12.50)
	8 (9.88)

	Total
	22 (100.00)
	22 (100.00)
	13 (100.00)
	16 (100.00)
	8 (100.00)
	81 (100.00)


Note: Data are presented as n (%). Percentages were calculated using the total number of HAI episodes in the corresponding survey year and may not sum to 100% because of rounding. A patient with infections at multiple sites contributed one episode for each recorded infection site. HAI, healthcare-associated infection.

Supplementary Table S2. Numerators and denominators for annual episode-level HAI prevalence in the six departments shown in Figure 3
	Department
	2020, n/N (%)
	2021 , n/N (%)
	2022, n/N (%)
	2023, n/N (%)
	2024, n/N (%)
	Total, n/N (%)

	General ICU
	5/13 (38.46)
	5/8 (62.50)
	3/15 (20.00)
	4/9 (44.44)
	1/8 (12.50)
	18/53 (33.96)

	CCU
	0/2 (0.00)
	1/6 (16.67)
	0/6 (0.00)
	0/6 (0.00)
	1/3 (33.33)
	2/23 (8.70)

	Rehabilitation medicine
	2/23 (8.70)
	4/27 (14.81)
	1/24 (4.17)
	2/32 (6.25)
	1/28 (3.57)
	10/134 (7.46)

	Neurosurgery
	1/17 (5.88)
	1/32 (3.12)
	4/29 (13.79)
	2/38 (5.26)
	1/25 (4.00)
	9/141 (6.38)

	Orthopedics ward I
	2/24 (8.33)
	3/20 (15.00)
	2/27 (7.41)
	0/25 (0.00)
	0/21 (0.00)
	7/117 (5.98)

	General surgery ward I
	2/39 (5.13)
	1/22 (4.55)
	0/35 (0.00)
	2/40 (5.00)
	0/35 (0.00)
	5/171 (2.92)


Note: Data are presented as n/N (%), where n is the number of HAI episodes and N is the number of surveyed patients in the corresponding department and year. Departments represented in all five PPSs were eligible for ranking, and the six departments with the highest pooled episode-level prevalence are shown. Annual estimates should be interpreted cautiously because several cells are based on small numerators and denominators. HAI, healthcare-associated infection; PPS, point prevalence survey; ICU, intensive care unit; CCU, coronary care unit.

Supplementary Table S3. Annual microbiological specimen submission and culture positivity among HAI episodes, 2020–2024
	Year
	HAI episodes
	Episodes with specimens submitted, n (%)
	Culture-positive episodes, n (% of submitted episodes)
	Pathogen isolates, n

	2020
	22
	20 (90.91)
	18 (90.00)
	19

	2021
	22
	20 (90.91)
	10 (50.00)
	10

	2022
	13
	11 (84.62)
	6 (54.55)
	6

	2023
	16
	12 (75.00)
	8 (66.67)
	8

	2024
	8
	7 (87.50)
	4 (57.14)
	4

	Total
	81
	70 (86.42)
	46 (65.71)
	47


Note: The specimen submission rate was calculated as the number of HAI episodes with at least one microbiological specimen submitted divided by the total number of HAI episodes in the corresponding survey year. The culture positivity rate was calculated as the number of HAI episodes with at least one pathogen recovered from submitted specimens divided by the number of HAI episodes with specimens submitted. One culture-positive lower respiratory tract episode yielded two pathogen isolates; all other culture-positive episodes yielded one isolate each. Annual data were summarized descriptively because of the small number of HAI episodes. HAI, healthcare-associated infection.

Supplementary Table S4. Sequential logistic regression analysis of the surgery coefficient
	Model
	Variables included
	Surgery OR
	95% CI
	P value

	Crude model
	Surgery only
	2.149
	1.297–3.561
	0.003

	Model A
	Age, sex, and surgery
	2.183
	1.315–3.619
	0.003

	Model B
	Model A + mechanical ventilation
	1.511
	0.878–2.602
	0.136

	Model C
	Model B + indwelling urinary catheterization
	0.534
	0.285–0.997
	0.049

	Model D
	Model C + CVAD placement
	0.462
	0.241–0.883
	0.020 


Note: The surgery coefficient remained positive through Model B and reversed direction after indwelling urinary catheterization was added in Model C. OR, odds ratio; CI, confidence interval; CVAD, central venous access device.

Supplementary Table S5. Firth-penalized logistic regression sensitivity analysis for factors associated with prevalent HAI
	Variable
	Firth OR
	Profile penalized-likelihood 95% CI
	P value

	Age (per 1-year increase)
	1.013
	0.999–1.028
	0.072

	Male (vs female)
	1.207
	0.742–1.995
	0.453

	Surgery, yes vs no
	0.463
	0.243–0.885
	0.020 

	Mechanical ventilation (yes vs no)
	1.788
	0.881–3.615
	0.107

	Indwelling urinary catheterization (yes vs no)
	12.654
	6.564–25.053
	<0.001

	CVAD placement (yes vs no)
	2.222
	1.148–4.232
	0.018


Note: The same six predictors as in the primary multivariable model were included. Profile penalized-likelihood 95% CI and penalized likelihood-ratio P values are reported. HAI, healthcare-associated infection; OR, odds ratio; CI, confidence interval; CVAD, central venous access device.

Supplementary Table S6. Sensitivity analyses of cumulative hospital stay and hospitalization costs at the PPS date
	Outcome
	Analysis
	Adjustment set
	Ratio estimate
	95% CI
	P value

	Cumulative hospital stay 
(days)
	Primary Gamma-log GLM
	Age, sex, surgery, mechanical ventilation, urinary catheter, CVAD, department, and survey year
	1.970
	1.616–2.402
	<0.001

	
	Sensitivity 1: Gamma-log GLM omitting concurrent device covariates
	Age, sex, surgery, department, and survey year
	2.621
	2.084–3.298
	<0.001

	
	Sensitivity 2: log-transformed OLS with robust SE
	Same covariates as the primary model
	1.825
	1.520–2.191
	<0.001

	Cumulative hospitalization costs
(2024 constant CNY)
	Primary Gamma-log GLM
	Age, sex, surgery, mechanical ventilation, urinary catheter, CVAD, department, and survey year
	2.013
	1.673–2.423
	<0.001

	
	Sensitivity 1: Gamma-log GLM omitting concurrent device covariates
	Age, sex, surgery, department, and survey year
	3.231
	2.545–4.102
	<0.001

	
	Sensitivity 2: log-transformed OLS with robust SE
	Same covariates as the primary model
	1.949
	1.644–2.310
	<0.001


Note: Gamma-log models used robust sandwich standard errors, whereas log-OLS models used HC3 robust standard errors. For Gamma-log models, ratio estimates are adjusted mean ratios; for log-OLS models, they are exponentiated coefficients for HAI status. All ratios compare patients with HAIs with those without HAIs and represent cross-sectional associations at the PPS date rather than causal effects. HAI, healthcare-associated infection; PPS, point prevalence survey; GLM, generalized linear model; OLS, ordinary least squares; SE, standard error; CVAD, central venous access device; CNY, Chinese yuan; CI, confidence interval.

Supplementary Table S7. CPI conversion factors used to express hospitalization costs in 2024 constant CNY
	Cost year
	Annual CPI changes included in cumulative factor
	Conversion factor to 2024 constant CNY

	2020
	2021: 0.9%; 2022: 2.0%; 2023: 0.2%; 2024: 0.2%
	1.033301

	2021
	2022: 2.0%; 2023: 0.2%; 2024: 0.2%
	1.024084

	2022
	2023: 0.2%; 2024: 0.2%
	1.004004

	2023
	2024: 0.2%
	1.002

	2024
	Reference year
	1


Note: Hospitalization costs recorded in each survey year were multiplied by the corresponding conversion factor. Factors were calculated by cumulatively compounding annual national CPI changes from the year following the cost year through 2024. For example, the 2020 conversion factor was 1.009 × 1.020 × 1.002 × 1.002 = 1.033301. Annual CPI data were obtained from the National Bureau of Statistics of China. CPI, consumer price index; CNY, Chinese yuan.


