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Background.  Reports regarding the correlations between infection prevention-
ist (IP) staffing levels and healthcare-associated infections (HAI) are scarce, conflict-
ing, and crucial for resource allocation and effort prioritization. We evaluated such 
correlations from January 1, 2012 to March 1, 2019 at a 528-bed teaching hospital in 
Rochester, NY; a period when IP staffing levels fluctuated between the recommended 
ratio of 1 IP: 80 patients and a critically low of 1 IP: >375.

Methods.  Standardized National Health Safety Network (NHSN) definitions, 
along with laboratory events, re-admissions, interactions with surgical teams, and an 
independent data management company were used for case finding of catheter-asso-
ciated urinary tract infection (CAUTI), Clostridiodes difficile (CDI), central line-asso-
ciated bloodstream infection (CLABSI), carbapenem-resistant Enterobacteriaceae, and 
methicillin-resistant Staphylococcus aureus (MRSA). Colon, prosthetic knee and hip 
joint, hysterectomies, and coronary artery bypass graft surgical site infections (SSI) 
were also studied. Standardized infection ratios (SIR) were extracted from NHSN. 
Staffing levels were grouped into low (/  =  7 FTE). Correlations between HAI rates, 
SIR, and staffing levels were examined using Poisson and T-tests with the R statistical 
package.

Results.  The average daily census of 451 resulted in 1.18 million total patient-
days of surveillance. Periods of low and recommended IP levels occurred at similar 
seasons and for similar durations. There were fewer CDI, CAUTI, CLABSI, and MRSA 
infections when IP staff were at recommended levels than when IP staff were at the 
lowest level, but only CDI and CLABSI rates were significantly lower (P = 0.003 and 
0.005, respectively). CLABSI SIR was 1.07 and 0.64 during periods of low and recom-
mended staffing levels, respectively (P = 0.004). No significant differences occurred in 
SSI, either by type or by combined.

Conclusion.  Hospitals often cannot achieve or maintain recommended IP staff-
ing levels. Our findings suggest that, during critical personnel shortages, IP may have 
more impact by focusing on the types of HAI that correlated with preventionist staffing 
levels. This is among the largest such study to date, and uniquely includes the most 
types of HAI.
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Background.  The NHSN healthcare-facility onset Clostridioides difficile infec-
tion (CDI) standardized infection ratio (SIR) is used to compare hospital quality 

and set hospital reimbursement but inadequate risk adjustment could penalize hos-
pitals unnecessarily. We hypothesized that general hospitals with large oncology 
and/or ICU populations were not fully adjusted in the 2015 NHSN acute care hos-
pital CDI Laboratory-Identified (LabID) event prediction model and SIRs would 
be affected.

Methods.  We validated a negative binomial regression HO-CDI event predic-
tion model identical to the 2015 published model and used FY2016 data from eight 
general hospitals in California to test our hypothesis. We compared HO-CDI events 
and SIR values, with and without oncology/hematopoietic stem cell transplant or 
ICU unit events, patient-days, admissions, bed counts, and adjustment parameters 
included.

Results.  Seven major teaching and one nonteaching general acute care hos-
pitals were included (see Table). Eight had oncology/hematopoietic stem cell 
transplant units; seven had ≥43 ICU beds (median: 134; interquartile range [IQR]: 
84–161). The median facility unmodified FacWideIn SIR was 1.23 [IQR: 1.15, 1.29]. 
Removal of oncology unit data resulted in a 15% median facility decrease in HO-CDI 
events (IQR: 14%, 21%) and −8% median facility decrease in SIR (IQR: −2%, −14%). 
Removal of ICU unit data resulted in a 22% median facility decrease in HO-CDI 
events (IQR: 16%, 26%) and 97% median facility increase in SIR at each facility (IQR: 
78%, 105%).

Conclusion.  The ICU bed adjustment in the 2015 NHSN SIR is a powerful 
correction that fully adjusted for ICU HO-CDI events at all hospitals in the study. 
However, the lack of risk adjustment for oncology/hematopoietic stem cell transplant 
unit HO-CDI events suggests that the current model unfairly penalizes general acute 
facilities, many of which also provide specialized oncologic care. Thus, the model needs 
to be re-adjusted to account for this important specialty care population in general 
acute care facilities.
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Background.  We recently showed that the empirical use of a combination of 2 
moving average (MA) statistical process control (SPC) charts was highly sensitive and 
specific for detecting potentially important increases in surgical site infection (SSI) 
rates. We performed this follow-up study to examine the performance of these same 
SPC charts when applied to known SSI outbreaks.

Methods.  We retrospectively applied 2 MA SPC charts to all 30 SSI outbreaks 
investigated from 2007 to 2015 in a network of over 50 community hospitals. These 
outbreaks were detected via routine SSI surveillance activities that occurred in the 
network. We reviewed prior outbreak investigation documentation to determine 
the estimated time of outbreak onset and time of traditional surveillance outbreak 
detection. The first SPC chart utilized procedure-specific, composite SSI data from 
the hospital network for its baseline; the baseline for the second chart was calculated 
from SSI data from the outbreak hospital undergoing analysis. Both charts used 
rolling baseline windows but varied in baseline window size, rolling baseline lag, 
and MA window size. SPC chart outbreak detection occurred when either chart 
had a data point above the upper control limit of 1 standard deviation. Time of SPC 
detection was compared with both time of outbreak onset and time of traditional 
surveillance detection.

Results.  With the dual chart approach, SPC detected all 30 outbreaks, includ-
ing detection of 25 outbreaks (83%) prior to their estimated onset (Figure 1). SPC 
detection occurred a median of 16 months (interquartile range, 12–21 months) prior 
to the date of traditional outbreak detection, which never occurred prior to outbreak 
onset. Both individual SPC charts exhibited at least 90% sensitivity in outbreak de-
tection, but the dual chart approach showed superior sensitivity and speed of detec-
tion (Figure 2).

Conclusion.  A strategy that employed optimized, dual MA SPC charts retrospec-
tively detected all SSI outbreaks that occurred over 9 years in a network of community 
hospitals. SPC outbreak detection occurred earlier than traditional surveillance detec-
tion. These optimized SPC charts merit prospective study to evaluate their ability to 
promote early detection of SSI clusters in real-world scenarios.


