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Introduction 
 
Healthcare-associated infections (HAI) result as an unintended complication of receiving health 
care, many of which are preventable by health care workers strict adherence to evidence-based 
care practices. California Health and Safety Code sections 1288.55(a)(1), (a)(3), (b)(2), and 
(c)(1) require general acute care hospitals to perform surveillance and report five HAI types to 
the California Department of Public Health (CDPH) [1-3].  
 
These Technical Notes describe the definitions, methods, and limitations associated with the 
reporting of California HAI data in the CDPH Healthcare-Associated Infections in California 
Hospitals Annual Report, January to December 2016. California hospitals reported these HAI 
data via the Centers for Disease Control and Prevention (CDC) National Healthcare Safety 
Network (NHSN) [4]. This year’s annual report used new national baselines, which included new 
risk adjustment models established by NHSN using 2015 national data [5].  
 
Methods 
 
Reporting hospitals 
 
In 2016, CDPH received data from 400 licensed general acute care hospitals representing 417 
physical campuses in California. Of these, 16 hospitals reported combined HAI data for multiple 
hospital campuses under a single hospital license, and 384 hospitals reported data separately 
for each campus (Table A). NHSN no longer allows physically separate hospitals to report under 
the same license number.  Therefore, this will be the last year CDPH reports combined data for 
hospitals on separate campuses.   
 
Table A. California General Acute Care Hospitals with Active Beds, 2016  

Reporting 
Entities 

Number of 
Campuses 

Hospitals that reported separately 384 384 
Hospitals that reported together 16 33 
Total 400 417 

 
Definitions 
 
CDPH requires hospitals to comply with all NHSN surveillance and reporting protocols, including 
NHSN standardized definitions [6, 7]. Key definitions include: 
 
• Baseline is the reference population developed from 2015 national hospital data, which is  

used to predict numbers of infections that are likely to occur based on hospital characteristics 
and patient-level factors[5].  

 
• Central line associated bloodstream infection (CLABSI) 

o CLABSI are result from contamination of a central line during insertion or during the 
time the line is used for patient care [4]. Many CLABSI may be preventable when 
hospitals adhere to all recommended central line insertion practices (CLIP) for each 
line insertion and all line maintenance practices when accessing a central line [8]. 
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o A CLABSI is defined as laboratory-confirmed bloodstream infection (LCBI) in a patient 
with a central line at the time of (or within two days prior to) the onset of infection 
symptoms that is not related to an infection from another body site or mucosal barrier 
injury (MBI).  

o A central line is a catheter (tube) in the neck, chest, or groin inserted into a vein or 
artery that terminates at or close to the heart or in one of the great vessels. Central 
lines may be used for infusing medications and nutrients, withdrawing blood, or 
monitoring blood pressure and blood flow.  

o Central line days are the cumulative numbers of hospitalized patients with a central 
line in place counted at the same time each day in each inpatient ward/unit during the 
reporting period. 

o A permanent central line is a central line placed into an incision and threaded through 
a tunnel of tissue until it enters the appropriate vein or artery (also referred to as a 
tunneled catheter or graft). 

o A temporary central line is a non-tunneled central line.  
o A central line insertion practices (CLIP) bundle includes eight care practices: 

Performing hand hygiene, using a recommended skin preparation agent, allowing the 
skin preparation agent to dry and wearing five maximal sterile barriers (cap, mask, 
gown, gloves, and drape). 

o MBI-LCBI are primary BSIs that are believed to be the result of a patient’s weakened 
immune state (due to stem cell transplant or neutropenia) and the accompanying 
alteration of the gastrointestinal tract, which is the source of colonizing organisms that 
seed the patient’s bloodstream. MBI-LCBI must be reported, but NHSN and CDPH 
exclude then from the CLABSI SIR calculation. 

 
• Clostridium difficile (C. difficile) infection (CDI) 

o CDI are diarrhea infections that occur commonly in healthcare settings and can be life 
threatening [8, 9]. 

o A C. difficile laboratory-identified (LabID) event is a positive result from a laboratory 
assay for CDI in a stool sample, when there has been no prior CDI positive test from 
the same patient in the previous two weeks, and is used by NHSN as a measure of 
CDI infection. This report included all positive C. difficile laboratory results from all 
inpatient locations, excluding neonatal intensive care units (NICU) and well-baby 
nurseries. 

 
• Hospital type 

o A community hospital is a CDPH designation for hospitals not classified as major 
teaching, long-term acute care (LTAC), critical access, pediatric, or rehabilitation. The 
majority of California hospitals are designated as community hospitals. 

o A critical access hospital (CAH) is designated by CMS as a hospital with 25 or fewer 
acute care inpatient beds, located more than 35 miles from another hospital (with some 
exceptions), with an average length of stay of four days or less [12]. 

o A long-term acute care (LTAC) hospital is defined by CMS as a licensed general 
acute care hospital providing care for patients with medically complex conditions 
requiring an average length of stay greater than 25 days [12].  

o A major teaching hospital is a hospital that has a teaching program for medical 
students and post-graduate medical trainees.  

o A pediatric hospital is a hospital with inpatients predominantly age 18 years or 
younger.  

o A rehabilitation hospital is an acute care facility exclusively providing evaluation and 
restoration of function for patients who have lost function due to acute or chronic pain, 
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musculoskeletal problems, stroke, or catastrophic events resulting in complete or 
partial paralysis.  

o A rehabilitation unit is an inpatient ward within a general acute care hospital providing 
evaluation and restoration of function for patients who have lost function due to acute 
or chronic pain, musculoskeletal problems, stroke, or catastrophic events resulting in 
complete or partial paralysis. A rehabilitation unit typically has its own unique CMS 
certification number (CCN) and reports HAI data separately from the rest of the 
hospital. 

 
• Infection incidence  

o Incidence refers to the number of individuals who develop a specific disease or 
experience a specific health-related event (such as a HAI) during a particular time 
period (such as a month or year).  

o The standardized infection ratio (SIR) is a measure of incidence calculated by 
comparing the actual number of HAI reported (i.e., observed) to what would be 
predicted by the national baseline. The SIR adjusts for risk factors that have been 
found to be significantly associated with differences in HAI incidence [9]. An SIR 
greater than 1.0 indicates that more HAI were observed than predicted. 

o A rate is a measure of incidence calculated by dividing the number of HAI by the 
number of total inpatient days or central line days. CDPH only reports rates when a 
national risk adjustment model for calculating SIRs is unavailable.  
 

• Infection onset 
o Community-onset (CO) describes a LabID event from a specimen that was collected 

from an outpatient or from an inpatient within 3 days of admission to the facility (i.e., 
collected on days one, two, or three of admission).  

o Hospital-onset (HO) describes a LabID event from a specimen that was collected 
from an inpatient more than three days after admission to the facility (i.e., collected on 
or after day four or after). Note that hospital-onset infections may result either from the 
patient acquiring the pathogenic organism while in the hospital, or from the patient 
having been colonized with the organism before entering the hospital; that is, the 
organism (e.g., MRSA, VRE, C. difficile) was present on or in the body without causing 
an infection. 

 
• Inpatient days are the cumulative numbers of hospitalized patients counted at the same tine 

each day in each inpatient ward/unit during the reporting period. Patient days from NICU and 
well-baby nurseries are excluded when reporting CDI inpatient days. 

 
• Methicillin-resistant Staphylococcus aureus bloodstream infections (MRSA BSI) 

o MRSA BSI represents one of the most common HAI in hospitals and result in 
significant morbidity and mortality [10]. NRSA BSI is defined as S. aureus bacteria 
identified in the blood that are resistant to the antibiotics methicillin, oxacillin, or similar 
antibiotics.  

o MRSA unique blood source is a positive blood test from a patient with no prior MRSA 
positive blood test in the previous 14 days and same facility location.  

o MRSA BSI laboratory-identified (LabID) events are used by NHSN and CDPH as a 
measure of MRSA BSI, which includes all unique blood source isolates for MRSA.  

o National 2020 Target goals are the U.S. Department of Health and Human Services 
(HHS) targets for national acute care hospital metrics as described in the National 
Action Plan to Prevent HAI: Road Map to Elimination. The targets (SIR of 0.50 or less 
for CLABSI and MRSA BSI, and 0.70 or less for CDI and SSI) use data from calendar 
year 2015 as the baseline [11]. 
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• Surgical site infection (SSI) 
o SSI occur following surgery in parts of the body where surgery took place due to 

contamination during surgery [12]. CDPH reports deep incisional and organ/space 
SSI, and excludes superficial incisional infections. 

o Surgical procedure category refers to the NHSN group of procedures categorized 
by a code list from the International Classification of Diseases, 10th Revision (ICD-10-
PCS). NHSN updates the categories annually [13].  

o Surgical procedure information reported by hospitals to NHSN includes the patient’s 
age, body mass index (BMI), diabetes, gender, oncology, spinal level, American 
Society of Anesthesiology (ASA) score, anesthesia type, approach (open or 
laparoscopic), duration of surgery, duration of labor (for Cesarean sections), 
procedure type, scope, surgical closure and wound class, hospital bed size, medical 
school affiliation, and number of beds.  

o Surgical wound classification is crucial in predicting postoperative surgical site 
infections (SSIs) and should be recorded at the end of every surgical procedure. 
Wound class categories are clean, clean contaminated, contaminated, or dirty. CDPH 
reports SSI incidence consistent with NHSN risk adjustment methodology, which 
includes adjustment for wound class. 

o NHSN defines the surgical closure as either primary or non-primary. Primary closure 
is incision closure at the skin level during the original surgery, regardless of the 
presence of wires, wicks, drains, or other devices or objects extruding through the 
incision.  

o Present at time of surgery (PATOS) is when an infection was already present at the 
time of the surgery. PATOS events are reported to NHSN as part of the SSI 
surveillance protocol but not included in the SIR calculation. 

 
• Vancomycin-resistant Enterococci bloodstream infections (VRE BSI) 

o VRE are bacterial strains of Enterococcus that are resistant to the antibiotic 
vancomycin and are one of the most common multidrug-resistant organisms causing 
bloodstream infections (BSI) in hospital patients.[14]. 

o VRE unique blood source is a positive blood test from a patient with no prior VRE 
positive blood test in the previous 14 days from the same facility location.  

o VRE BSI LabID events are used by NHSN and CDPH as a measure of VRE BSI 
incidence, which includes all unique blood source isolates for VRE 

 
Data sources 
 
California hospitals entered HAI surveillance and CLIP data for each month of 2016 into the NHSN 
online reporting system following NHSN surveillance definitions and reporting protocols. 
California hospitals are required to report CLABSI, MRSA BSI, VRE BSI, and CDI from all 
inpatient locations, SSIs for 28 types of surgical procedures, and report CLIP data from all critical 
care locations. Rehabilitation units within hospitals with unique Centers for Medicare & Medicaid 
Services (CMS) certification numbers reported HAI surveillance data separately from the rest of 
the hospital. 
 
Hospitals performed CLABSI and CLIP surveillance and entered this data into the NHSN online 
reporting system using the protocols described in the NHSN Device-associated Module [15, 16]. 
Hospitals used the Multidrug-Resistant Organism & Clostridium difficile (MDRO/CDI) Infection 
Module for laboratory-identified (LabID) event surveillance and reporting of MRSA BSI, VRE BSI, 
and CDI using NHSN [17]. Counts of inpatient days for CDI excluded NICU and well-baby nursery 
patient days. Hospitals also reported the type of CDI test being used each quarter (March, June, 
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September, and December) using NHSN, and reported characteristics such as number of beds 
via the NHSN Annual Hospital Survey.  
 
CDPH reports SSI identified during the index hospital admission or on readmission to the same 
hospital that performed the inpatient surgery as defined in NHSN’s “Complex A/R” models. The 
Complex A/R models includes inpatient procedures and excludes outpatient procedures, 
superficial incisional infections, excessively short or long surgical duration, infection PATOS, and 
surgical procedures with incomplete information reported by the hospital. Hospitals conducted 
SSI surveillance for both adults and children, and entered these data into the NHSN online 
reporting system using the protocols described in the NHSN Procedure-associated Module [13]. 
California hospitals reported SSI data for 28 surgical procedure categories: abdominal aortic 
aneurysm repair, appendix surgery, bile duct, liver or pancreatic surgery, cardiac surgery, 
coronary artery bypass graft with both chest and donor site incisions, coronary artery bypass graft 
with chest incision only, gallbladder surgery, colon surgery, cesarean section, spinal fusion, open 
reduction of fracture, gastric surgery, hip prosthesis, heart transplant, abdominal hysterectomy, 
knee prosthesis, kidney transplant, laminectomy, liver transplant, kidney surgery, ovarian surgery, 
pacemaker  surgery, rectal surgery, small bowel surgery, spleen surgery, thoracic surgery, and 
vaginal hysterectomy. The post-operative SSI surveillance period is 30 days for most procedure 
types. However, for the following eight procedure types the SSI surveillance period is 90 days: 
cardiac surgery, coronary artery bypass graft with chest and donor site incisions, coronary artery 
bypass graft with chest incision only, hip prosthesis, knee prosthesis, open reduction of fracture, 
pacemaker surgery, and spinal fusion.  
 
Hospitals were responsible for providing to CDPH electronic permission to access their NHSN 
data. CLABSI, MRSA BSI, VRE BSI, CDI, and SSI surveillance must be conducted in all inpatient 
areas. Hospitals reported HAI data for inpatient locations as indicated in their  monthly reporting 
plans [18]. NHSN incorporated such ‘in-plan’ data into the NHSN national databases that have 
undergone validity checking through NHSN internal quality control processes.  
 
For the California 2016 report, we included only ‘in-plan’ data, except for VRE BSI surveillance 
(which does not have an in-plan indicator in NHSN). CDPH downloaded the SSI dataset on July 
12, 2017, and downloaded the datasets for the other HAI on August 8, 2017. The 2016 datasets 
downloaded by CDPH included data on hospital-level CLIP monitoring, plus the number observed 
hospital-onset (HO) HAI, predicted HO HAI, central line days, inpatient days, number and type of 
surgical procedures, HAI-specific standardized infection ratios (SIR) that quantify infection 
incidence, and SIR 95% confidence intervals (CI) that quantify the level of uncertainty in the SIR 
estimate. For SSI surveillance, the downloaded datasets provided SIRs for each procedure type 
performed by the hospital. 
 
Data quality  
 
In April 2016, the HAI Program requested that hospitals validate their patient care location 
assignments and make necessary corrections in NHSN. A key component for accurate HAI 
surveillance and reporting, including correct risk adjustment, is the assignment of patient care 
location types for each hospital unit and ward. The location types are determined by 
characteristics of the majority of patients admitted to each unit or ward.  In 2010 (or prior),  
California hospitals defined locations for NHSN reporting by selecting location descriptions and 
characteristics that best represented the patient care units and wards at that time. As hospitals 
grew or changed, they should have re-evaluated the characteristics of patient populations on 
affected units and updated NHSN as needed. In January 2016, CDPH reviewed hospital locations 
and discovered that such evaluations and NHSN updates had not occurred consistently.  In April 
2016, CDPH developed and distributed a validation workbook to guide hospital staff in review of 



TECHNICAL NOTES 
Healthcare-Associated Infections in California Hospitals, 2016 
 

California Department of Public Health, Center for Health Care Quality, Healthcare-Associated Infections Program 6 

their facility NHSN location information, and directed hospitals to available resources for the 
description, creation, and management of patient care locations in NHSN.  We requested that 
hospitals validate their patient care location assignments and make necessary corrections in 
NHSN. By September 2016, 361 (92%) of California hospitals participated in the 2016 patient 
care location validation project.  Of those, 94 (26%) hospitals changed the description type for 
one or more units and 95 (27%) hospitals added new locations.  
 
CDPH assisted hospitals in identifying systematic data errors by reviewing hospital-specific NHSN 
data and notifying hospitals of discrepancies. CDPH distributed quality assurance and control 
reports that identified missing, incomplete, or potentially aberrant data in June, August, 
September, October, and November 2016, and in January, February, March, and April 2017. In 
April 2017, we also notified hospitals with fewer than 12 months of data or missing a complete 
Annual Hospital Survey. We encouraged hospitals to conduct a final data review and to complete 
all corrections and changes before the final data downloads (on July 12 and August 8, 2017). 
Hospitals were responsible for making data corrections in NHSN. 
 
In 2016, CDPH HAI Program staff also performed external onsite validation at 30 hospitals with 
poor case finding in 2014 and 2015. CDPH found that all had achieved >85% accuracy by 2016. 
The HAI Program annual data reviews and validation projects have improved the accuracy, 
reliability, and completeness of California hospital NHSN data. 
 
Missing data 
 
CDPH excluded from analyses CLABSI, MRSA BSI, VRE BSI, and CDI data from hospitals with 
incomplete reporting (i.e. number of months of data reported by the hospital were fewer than the 
number of months the hospital was operational in 2016). 
 
Data presentation and statistical analyses 
 
CDPH presented hospital-specific SIRs and 95% confidence intervals for CLABSI, MRSA BSI, 
CDI, and SSI. An SIR quantifies infection incidence while also adjusting for factors associated 
with infection risk. Specifically, NHSN calculates a hospital’s SIR for each HAI type by dividing 
the number of infections reported by the hospital by the number of infections predicted by the 
national baseline risk adjustment models. Risk adjustment accounts for differences in hospital 
characteristics that can affect HAI-specific incidence (e.g., facility teaching status, number of 
intensive care unit beds, CDI test type). For SSI SIRs, patient- and surgery-specific risk factors 
are also included in the risk adjustment (e.g., patient age, underlying patient illness, surgery 
wound class) [9]. Adjusting for risk factors provides for more fair comparisons of hospitals’ HAI 
incidence, both between hospitals and across time.  
 
In this 2016 report, the SIRs were calculated using risk adjustment models based on 2015 national 
data. Compared to the previous baselines from 2006-2008 and 2011, the new 2015 baselines 
utilize more current infection data and incorporate more complete and accurate risk factors to 
calculate predicted infections (from which risk-adjusted SIRs are derived). Also new in 2016, risk-
adjusted CLABSI, MRSA BSI, and CDI SIRs were provided for LTAC, critical access, and 
rehabilitation hospitals and units. Table B presents the hospital-level characteristics included in 
the new risk adjustment models, by hospital and HAI type [9].  
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Table B. Factors Included in SIR Risk Adjustments, by Hospital and HAI Type [9] 
 General Acute Care 

Hospitals  
LTACs Critical Access 

Hospitals 
Rehabilitation 
Hospitals 
and Units 

CLABSI • Each inpatient location 
by type 

• Facility bed size 
• Medical school 

affiliation 
• Facility type  
• Birthweight for NICU 

locations 

• Location type 
(ICU versus 
ward)  

• Facility bed 
size 

• Average length 
of stay 

• Proportion of 
admissions on 
a ventilator 

• Proportion of 
admissions on 
hemodialysis 

• None (2015 national 
referent population 
pooled mean only)  

• Proportion of 
admissions with 
stroke 

• Proportion of 
admissions in 
other non-specific 
diagnostic 
categories (as 
reported in annual  
survey) 

MRSA 
BSI 

• Inpatient community 
onset MRSA BSI 
prevalence rate 

• Average length of stay 
• Medical school 

affiliation 
• Facility type 
• Number of ICU beds 
• Outpatient community 

onset prevalence rate 
in emergency 
departments and 24-
hour observation units 

• Percent of 
admissions on 
ventilator 

• None (2015 national 
referent population 
pooled mean only) 

• None (2015 
national referent 
population pooled 
mean only) 

CDI • Inpatient community-
onset CDI prevalence 
rate 

• CDI test type 
• Medical school 

affiliation 
• Number of ICU beds 
• Facility type 
• Facility bed size 
• Reporting from 

emergency 
departments and 24-
hour observation units 

• Inpatient 
community-
onset CDI 
prevalence rate 

• Percent of 
admissions on 
a ventilator 

• CDI test type 
• Percent of 

single 
occupancy 
rooms 

• Inpatient community-
onset CDI 
prevalence rate 

• CDI test type 
• Free-standing 

hospital or unit 
within a hospital 

• Reported  
community onset 
CDI events    

• Percent of 
admissions with 
orthopedic 
conditions 

• Percent of 
admissions with 
traumatic and 
non-traumatic 
spinal cord 
dysfunction 

• Percent of 
admissions with 
stroke 

 
SSI SIRs were based on procedure-specific risk adjustment models that differ for adults and 
children [9]. Table C presents the patient- and hospital-level characteristics included in the new 
SSI risk adjustment models for adult patients, by procedure type. For surgery performed on 
pediatric patients (younger than 18 years), NHSN does not yet have robust pediatric SSI risk 



California Department of Public Health, Center for Health Care Quality, Healthcare-Associated Infections Program 8 

TECHNICAL NOTES 
Healthcare-Associated Infections in California Hospitals, 2016 

adjustment models for many of the state reportable procedures. Therefore, we reported only 
numbers of SSI and numbers of procedures performed (available only on the CHHS Open Data 
Portal, https://data.chhs.ca.gov).   

NHSN calculated an SIR only when the predicted number of infections was greater than 1.00. In 
2016, CDPH calculated an SIR when the predicted number of infections was less than 1.00, but 
greater than or equal to 0.20. This allowed more California hospitals (e.g., small and rural 
hospitals) to compare their infection incidence to the national experience and across time. 
However, caution should be used in interpreting these estimates based on very small numbers of 
predicted infections, where a single infection can greatly influence the SIR. SIRs calculated based 
on predicted infections less than one have wider confidence intervals and are less interpretable 
than SIRs based on predicted infections equal to or greater than one. 

Table C. Factors Included in SSI SIR Risk Adjustments for Adults, by Procedure Type [9] 
Abdominal aortic aneurysm 
repair  

None (2015 national referent population pooled mean only) 

Appendix surgery Gender, wound class, hospital bed 
surgery duration 

size, use of scope, patient age, 

Bile duct, liver or 
surgery 

pancreatic Gender, emergency surgery, surgery due to trauma, hospital bed size, 
use of scope, patent age, surgery duration 

Cardiac surgery Emergency, medical school affiliation, age, duration, BMI 
Cesarean section Emergency, ASA, wound class, 

size, age, duration, labor 
medical school affiliation, hospital bed 

Colon surgery Gender, diabetes, trauma, anesthesia, ASA, 
size, scope, closure, age, duration, BMI 

wound class, hospital bed 

Coronary bypass, chest 
incision only 

Gender, 
hospital 

diabetes, ASA, trauma, wound class, medical school 
bed size, age, duration, BMI, age-gender interaction 

affiliation, 

Coronary bypass, chest and 
donor incisions 

Gender, 
hospital 

diabetes, ASA, trauma, wound class, medical school 
bed size, age, duration, BMI, age-gender interaction 

affiliation, 

Exploratory abdominal 
surgery (laparotomy) 

ASA, closure, diabetes, 
class, trauma 

duration, emergency, gender, scope, wound 

Gallbladder surgery Gender, diabetes, ASA, 
age-gender interaction 

wound class, hospital bed size, age, duration, 

Gastric surgery Wound class, scope, age, duration, BMI 
Heart transplant Closure 
Hip prosthesis Diabetes, trauma, anesthesia, ASA, wound class, medical school 

affiliation, hospital bed size, age, duration, BMI, procedure type 
Hysterectomy, abdominal Diabetes, ASA, hospital bed size, scope, age, duration, BMI 
Hysterectomy, vaginal Medical school affiliation 
Kidney surgery None (2015 national referent population pooled mean only) 
Kidney transplant Duration, diabetes, ASA, hospital bed size, BMI 
Knee prosthesis Gender, trauma, anesthesia, ASA, wound class, medical school 

affiliation, hospital bed size, age, duration, BMI, procedure type 
Laminectomy Diabetes, ASA, hospital bed size, BMI 
Liver transplant Age 
Open reduction of fracture Gender, diabetes, ASA, wound class, closure, age, duration, BMI 
Ovarian surgery Wound class 
Pacemaker surgery Age 
Rectal surgery ASA, duration, number of beds, oncology 
Small bowel surgery Gender, age, duration, oncology 
Spleen surgery ASA 
Spinal fusion Gender, diabetes, trauma, ASA, medical school 

size, duration, BMI, spinal level, approach 
affiliation, hospital bed 

Thoracic surgery Duration, medical school affiliation 

https://data.chhs.ca.gov/
https://data.chhs.ca.gov/


TECHNICAL NOTES 
Healthcare-Associated Infections in California Hospitals, 2016 

CDPH used the SIR 95% confidence intervals to determine whether the observed number of 
infections was significantly different than predicted. If the confidence interval included the value 
of 1.00, the number of infections observed was not considered different from the predicted number 
of infections and the hospital’s comparison was designated as the “same” as the national 
experience. If the lower limit of the confidence interval was greater than 1.00, the hospital had 
more infection than predicted and the infection incidence was considered “worse” than the 
national baseline. If the upper limit of the confidence interval was less than 1.00, the hospital had 
fewer infections than predicted and the infection was considered “better” than the national 
experience. 

The 2016 SIRs are not comparable to SIRs published by CDPH in previous annual HAI reports 
because we used different national baselines based on different risk adjustment models [19]. In 
addition, in 2015 there were changes in NHSN reporting protocols and definitions including 1) 
MBI-LCBIs were no longer included in the numerator counts for CLABSI SIRs; 2) PATOS 
procedures and associated SSI are no longer included in the denominator and numerator counts 
for SSI SIRs; 3) NHSN now risk adjusts SSI data separately for adults and children under 18 
years of age. 

CDPH presented VRE BSI incidence as rates instead of SIRs because a national risk-adjusted 
standard is not available for this infection type. CDPH calculated rates per 10,000 patient days 
and 95% confidence intervals assuming an exact Poisson distribution [20]. We used 10,000 as 
the multiplier to yield large fractions because BSI rates are generally low. To facilitate 
comparisons, CDPH stratified VRE BSI rates by hospital types that reflect patients’ severity of 
illness and other factors that can affect risk of VRE BSI. Hospital types are community, LTAC, 
critical access, rehabilitation, major teaching, and pediatric. We further stratified the community 
hospitals into three subcategories by bed size: less than 125 beds, 125-250 beds, or greater than 
250 beds. When available, we also reported each hospital’s case mix index (CMI), which is a 
measure of the severity of illness in a hospital patient population, published by the California 
Office of Statewide Health Planning and Development (OSHPD) (available on the California 
Health and Human Services Open Data Portal, https://data.chhs.ca.gov)  [21]. We compared each 
hospital’s VRE BSI incidence rate to the California pooled rate for its hospital type, and used the 
95% confidence interval to determine whether each hospital’s VRE BSI rate was significantly 
different from the California state pooled rate for its hospital type. If the hospital’s rate confidence 
interval contained the pooled rate for its hospital type, the hospital’s VRE BSI incidence was 
considered the “same” as the pooled mean rate. If the lower limit of the confidence interval was 
greater than the pooled rate, the hospital’s VRE BSI incidence was considered “worse” than other 
hospitals of the same type. If the upper limit of the confidence interval was less than the pooled 
rate, the hospital’s VRE BSI incidence was considered “better” than other hospitals of the same 
type. 

CDPH presented CLIP data from hospital critical care units as the percentage of central line 
insertion observations that reported adherence to all eight components of the CLIP bundle. NHSN 
calculates this percentage as the total number of adherent insertions divided by the total number 
of CLIP observations. We allowed povidone iodine, alcohol, chlorhexidine gluconate (CHG), or 
other specified skin prep agents to meet the CLIP criteria for appropriate skin preparation for 
infants less than 60 days old. 

Interactive Map, Hospital Profiles, and Data Tables 

New this year, CDPH published a two-page HAI profile for each California hospital that improves 
data visualization by graphing infection trends over time, shows comparisons with national 
baselines and 2020 target goals, and enables side-by-side hospital comparisons. The HAI 
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profiles are accessible via the annual HAI report webpage and interactive map, “My Hospital’s 
Infections” (https://www.cdph.ca.gov/HAI).  

The HAI data tables published on the CDPH website in previous years are now only available 
from the California Health and Human Services Open Data Portal (https://data.chhs.ca.gov). 
The portal includes a data dictionary for each HAI type that explains the data elements 
included in the files.  Data elements reported for each hospital include: 
• Year
• State
• HAI type
• County
• Facility ID
• Facility name
• Facility type
• Facility category
• Operative procedure type
• Infections reported
• Infections predicted
• Central line days
• Patient days (and CDI patient days)

• Procedure count
• SIR
• SIR lower Limit 95% confidence interval
• SIR upper limit 95% confidence interval
• Rate (for VRE BSI and CLIP only)
• Rate lower limit 95% confidence interval
• Rate upper limit 95% confidence interval
• Comparison (i.e., better, worse, same,

or not enough data to compare)
• Case mix index
• Bed size range
• Notes

Limitations and Context 

Readers should consider the overall context of incidence measures such as SIRs and rates. A 
low infection SIR or rate may reflect greater adherence to care practices known to prevent 
infections. Alternatively, low incidence may reflect less effective surveillance methods that detect 
fewer infections or failure to apply NHSN definitions and protocols accurately. A high SIR or rate 
may reflect failure to consistently implement all recommended infection prevention practices, or 
alternatively, may reflect more consistent and effective infection surveillance (including complete 
reviews of laboratory and clinical data, and accurate application of standardized surveillance 
definitions and protocols). While SIRs adjust for significant risk factors that are associated with 
infections, hospital infection incidence may still differ due to other factors not included in the 
NHSN risk adjustment models (e.g., such as different patient populations with different risks for 
infection).  

NHSN has not developed SIRs or other methods for risk adjusting VRE BSI incidence data. 
Therefore, CDPH presented unadjusted VRE BSI rates for all hospitals. To make the VRE BSI 
unadjusted rates more comparable, CDPH stratified by hospital type. However, we recommend 
caution when making comparisons because hospital type may not capture differences in patient 
population characteristics (e.g., age, severity of illness), infection and transmission prevention 
practices, antibiotic utilization, community prevalence, or other patient- and hospital-level 
characteristics that affect infection risk. We presented each hospital’s CMI to help explain some 
of the differences in severity of illness in patient populations among hospitals. However, the CMI 
does not explain all rate differences and may not adequately represent the severity of illness in 
some hospitals.  

Since 2012, CMS requires hospitals participating in the Hospital Inpatient Quality Reporting 
(IQR) Program to report SSI associated with abdominal hysterectomies and colon surgeries via 
NHSN and displays the data on the CMS Hospital Compare website 
(https://www.medicare.gov/hospitalcompare). The CMS SSI SIRs are not directly comparable to 
SSI SIRs reported by CDPH. CMS uses the “Complex 30-Day” SSI risk adjustment model and 
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https://www.cdph.ca.gov/HAI
https://data.chhs.ca.gov/
https://www.medicare.gov/hospitalcompare
https://www.cdph.ca.gov/HAI
https://data.chhs.ca.gov
https://www.medicare.gov/hospitalcompare
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CDPH uses the “Complex A/R” SSI risk adjustment model to calculate SIRs. The two models 
apply different surveillance periods for identifying SSI after surgery and different risk factors to 
calculate the predicted number of SSI.  
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