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Executive Summary 
 

The 2010 report on the occurrence and patterns of health care associated infections (HAIs) is the third 
to be released by the Pennsylvania Department of Health (PADOH) since implementation of Act 52 of 
2007.  This report demonstrates a continued decline in the overall incidence of HAIs in Pennsylvania, 
along with substantial declines in two of the three categories of HAIs used for benchmarking purposes 
(catheter-associated urinary tract infections, or CAUTIs, and central line-associated bloodstream 
infections, or CLABSIs).  The report also contains the first reported information on surgical site infections 
(SSIs), the third category of HAIs used for benchmarking.   
 
All hospitals in the commonwealth are required to report any HAI that occurs in an in-patient location.   
¢ƘŜǎŜ ƛƴŦŜŎǘƛƻƴǎ ŀǊŜ ǊŜǇƻǊǘŜŘ ǳǎƛƴƎ ǘƘŜ /ŜƴǘŜǊǎ ŦƻǊ 5ƛǎŜŀǎŜ /ƻƴǘǊƻƭ ŀƴŘ tǊŜǾŜƴǘƛƻƴΩǎ ό/5/Ωǎύ bŀǘƛƻƴŀƭ 
Healthcare Safety Network (NHSN), and the information contained in NHSN for Pennsylvania hospitals is 
compiled, analyzed and reported by PADOH.  The 2010 report includes a summary of the overall and 
hospital-specific number and types of HAIs and separate sections on the three categories of HAIs that 
are used for benchmarking hospital performance.  Hospital comparisons are done using risk-adjusted 
standardized infection ratios (SIRs), a measure that computes a ratio of the observed number of 
infections reported by a hospital to a predicted number of infections.  The predicted number is a 
calculated value derived from the overall statewide rate for each infection type.   
 
In 2010, there were 251 hospitals in Pennsylvania that submitted data to NHSN and were in continuous 
operation over the 12-month time period.  Cumulatively, these hospitals reported a total of 23,601 HAIs 
that occurred over 10,289,079 patient-days (patient days are the number of patients hospitalized 
multiplied by the number of days each patient was in the hospital) of hospitalization.  This produces an 
overall statewide HAI rate of 2.29 HAIs per 1,000 patient days.  When compared to the baseline year of 
2009, this represents a 3.4 percent decline in the occurrence of HAIs, or 784 fewer HAIs than would have 
occurred if the 2009 rate had persisted into 2010.  The most commonly reported HAIs in 2010 were 
surgical site infections (26.2 percent), followed by urinary tract infections (both catheter-associated and 
non-catheter-associated) (23.3 percent) and gastrointestinal infections (17.4 percent).   
 
Among the 251 hospitals, 229 (91.2 percent) used urinary catheters and 196 (85.6 percent) reported at 
least one CAUTI.  There were a total of 3,245 CAUTIs reported, for a rate of 1.71 CAUTIs per 1,000 
urinary catheter days.  This represents a decrease of 13.2 percent (or 488 fewer CAUTIs) when 
compared to the 2009 rate of 1.97 CAUTIs per 1,000 catheter days.  Among the 229 hospitals using 
urinary catheters, 36 (15.7 percent) had a reported number of CAUTIs that was significantly lower than 
predicted, while 22 (9.6 percent) had a reported number of CAUTIs that was significantly higher than 
predicted.  These hospitals are found in Tables 7 and 8. 
 
Among the 251 hospitals, 219 (87.3 percent) used central lines and 148 (67.6 percent) reported at least 
one CLABSI.  There were 1,606 CLABSIs reported in 2010, giving an overall rate of 0.93 CLABSIs per 1,000 
central line days.  This represents a 24.4 percent decline in CLABSIs (525 fewer CLABSIs) when compared 
to the rate of 1.23 CLABSIs per 1,000 central line days reported in 2009.  The 2010 CLABSI rates can be 
further subdivided into a rate of 2.03 per 1,000 central line days in neonatal intensive care units, 1.32 
per 1,000 central line days in specialty care areas and 1.41 per 1,000 central line days in long term acute 
care settings.  For the remainder of the hospital locations (wards and intensive care) that comprise the 
largest category, the rate was 0.79 per 1,000 central line days.  For the wards and ICU category, there 
were 10 hospitals (5.2 percent) that had a reported number of CLABSIs that was significantly lower than 
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predicted and 14 hospitals (7.4 percent) that reported a significantly higher number of CLABSIs than 
predicted.  These hospitals can be found in Tables 13 and 14.   
 
The six benchmark surgical procedures are cardiac surgery, cardiac bypass grafts (single incision and 
dual incision), hip prosthesis, knee prosthesis and abdominal hysterectomy.  All but the last procedure 
can involve implantable devices.  NHSN definitions indicate that, for device-associated surgical 
procedures, an infection at the surgical site is considered an HAI if it occurs anytime in the year after the 
procedure.   For procedures performed in 2009, this 12-month period ended in December 2010.  
Therefore, the data presented in this report covers 2009 instead of 2010.  Data from the last half of 
2008 are also included, because this information has not previously been publicly released.   
 
In the last half of 2008, at least one of the six procedures was performed in 165 Pennsylvania hospitals.  
In 2009, this number was 166 hospitals.  The total number for all six procedures was 44,460 in the last 
half of 2008 and 94,179 during the full calendar year of 2009.  The overall SSI rate for these procedures 
in the last half of 2008 was 1.36 per 100 procedures, and in 2009, it was 1.35 per 100 procedures.  This 
represents a decline of 1.1 percent, which is not statistically meaningful.  The rates per procedure in 
2009 ranged from a low of 0.93 infections per 100 knee prostheses to a high of 2.48 infections per 100 
dual incision cardiac bypass graft procedures.   
 
Among all of the hospitals that performed at least one of the six benchmark procedures, many reported 
no or very few infections.  Therefore the number of hospitals found to have a significantly better or 
worse number of SSIs than predicted is small.  Most such hospitals are larger in size and, therefore, 
perform a larger number of procedures.  The criteria used for risk adjustment (patient risk index) may 
not fully reflect differential complexity (and therefore risk) between patients undergoing the same type 
of procedure at different hospitals.   In either 2008 or 2009, only eight hospitals were identified as 
having a significantly lower number of SSIs than predicted, while 34 hospitals were identified as having a 
significantly higher number of SSIs than predicted for any of the six benchmarked procedure categories 
(Tables 26 and 27).   
 
The findings in 2010 indicate that progress continues to be made in reducing the number of HAIs 
occurring in Pennsylvania hospitals, resulting in reduced illness, death and costs to the health care 
system.  These declines have been especially noteworthy in the benchmark areas of central line- 
associated bloodstream infections (the most deadly and costliest of the HAIs) and catheter-associated 
urinary tract infections.  Since 2009 is considered the baseline year, trends cannot be assessed yet for 
surgical site infections, although there are signals in the data to suggest these HAIs are not currently 
declining.  Therefore, additional collaborative efforts will be necessary to address SSIs.  PADOH, working 
with governmental and non-governmental partners, will continue to assess trends and support 
strategies to further reduce the burden of HAIs with a goal of eliminating these infections as a public 
health concern.   
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Introduction 

 

In the United States, healthcare-associated infections (HAIs) are among the most common patient 
safety-related problems and are a leading cause of illness and death.   A growing body of evidence 
suggests that the leading categories of HAIs can be prevented throughout the health care system by 
consistently applying research-based infection prevention measures.  As a consequence of the high HAI 
burden, escalating overall health care costs and a growing recognition of the preventability of HAIs, 
comprehensive efforts have been initiated to reduce and ultimately eliminate the occurrence of HAIs 
and their substantial impact on patients and families.   
  
One part of a comprehensive approach to HAI prevention is the ability to track, report, and assess the 
trends and patterns of HAIs.  In recent years, an increasing number of states have legislatively mandated 
the public reporting of HAI rates.  At present, more than half the states have such a requirement.  In 
Pennsylvania, the requirement to report HAIs to the Pennsylvania Department of Health, the 
Pennsylvania Patient Safety Authority and the Pennsylvania Health Care Cost Containment Council, using 
ǘƘŜ /ŜƴǘŜǊǎ ŦƻǊ 5ƛǎŜŀǎŜ /ƻƴǘǊƻƭ ŀƴŘ tǊŜǾŜƴǘƛƻƴΩǎ ό/5/Ωǎύ bŀǘƛƻƴŀƭ IŜŀƭǘƘŎŀǊŜ {ŀŦŜǘȅ bŜǘǿƻǊƪ όbI{bύ, 
was signed into law in 2007 as Act 52.  Act 52 mandates that all categories of HAIs are reportable, 
ƳŀƪƛƴƎ tŜƴƴǎȅƭǾŀƴƛŀΩǎ Řŀǘŀ ǊŜǉǳƛǊŜƳŜƴǘǎ ǘƘŜ Ƴƻǎǘ ŎƻƳǇǊŜƘŜƴǎƛǾŜ ƻŦ ŀƴȅ ǎǘŀǘŜΦ  Reporting of HAIs 
under Act 52 began in February 2008, and the first full year of available data covers 2009.  Thus, 2009 is 
considered the baseline year for measuring changes over time in publicly reported data collected under 
Act 52.  Two previous reports have been generated on the patterns of HAIs in Pennsylvania; these cover 
the second half of 2008 and the baseline year of 2009.  
 
The current report presents information for the year 2010.  The format is similar to that used in the 
2009 report.  Information is presented on all HAIs reported from the 251 hospitals in Pennsylvania that 
were in continuous operation over the 12 months of 2010. The analysis then focuses on two of the 
infection types that are utilized for benchmarking (monitoring progress towards HAI reduction) purposes 
in Pennsylvania.  These two benchmark infections are catheter-associated urinary tract infections 
(CAUTIs) and central line-associated bloodstream infections (CLABSIs).  These two infections were 
selected for benchmarking after Act 52 was passed, because (1) they are among the most common and 
easily recognized types of HAIs (2) urinary catheters and central lines are widely used in acute care 
hospitals and (3) there are well-defined strategies for their prevention.   
 
The 2010 report also contains the first publicly reported data on the third category of benchmarking 
conditions, surgical site infections or SSIs.  The period of time covered in the current report for SSIs 
differs from the other categories in that it refers to the second half of 2008 and calendar year 2009.  
After passage of Act 52, six separate categories of SSIs were identified and, after a period of public 
comment, were agreed upon for benchmarking.  These SSIs include cardiac surgery, cardiac bypass graft 
surgery with one incision site and with two incision sites, prosthetic hip and knee surgery and abdominal 
hysterectomies.   All but one of the selected procedures potentially involves an implanted device (e.g. a 
knee replacement or a cardiac valve replacement).  In contrast to other types of HAIs for which there is 
typically a 30-day period of follow-up to detect an associated HAI, a full 12-month period of follow-up is 
required to determine whether an HAI has occurred with implant-associated surgical procedure.  This is 
because of the long latency period to detect some of the types of infections that occur with implanted 
devices.  The 12-month follow-up period of observation and reporting for surgical procedures 
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performed in 2009 only finished at the end of 2010.  Therefore, as long as implant-associated surgical 
procedures are used for benchmarking purposes, reporting of SSI data relative to benchmarking will 
always be delayed by a year, compared to the other data being released in annual reports.   
 
Data and Methods 
 
The data and analytic approaches and methods used in this report are similar to those used for the 2009 
report.  They are described in much greater detail in the 2009 report.  Here the data and analytic 
methods will only be briefly summarized.   
 
All hospitals are required to report all HAIs in all in-patient locations using the Patient Safety Module of 
/5/Ωǎ bŀǘƛƻƴŀƭ IŜŀƭǘƘŎŀǊŜ {ŀŦŜǘȅ bŜǘǿƻǊƪ (NHSN).  These infection types are:   
 

 Bone and joint infections (BJ) 

 Blood stream infections (BSI) with or without a central line 

 Central nervous system infections (CNS) 

 Cardiovascular system infections (CVS) 

 Eye, Ear Nose and Throat infections (EENT) 

 Gastrointestinal infections (GI) 

 Lower respiratory tract infections (LRI) 

 Pneumonia (PNEU) whether ventilator or non-ventilator associated 

 Reproductive tract infections (REPR) 

 Skin and soft tissue infections (SST) 

 Surgical site infections (SSI) 

 Systemic infections (SYS) 

 Urinary tract infections (UTI) with or without a catheter 
 
NHSN uses standardized definitions for each of these infection types, including how they are identified 
and the time frames for the infection to occur upon hospitalization.  The NHSN definitions can be found 
in the NHSN Patient Safety Manual at http://www.cdc.gov/nhsn.  Infection preventionists and data 
reporters under Act 52 are required to use the standardized NHSN criteria to determine whether an 
identified infection should be reported as an HAI.   
 
Hospitals also collect certain denominator information to enable the calculation of HAI rates.  This 
information includes: 
 

 Patient days ς the number of patients hospitalized each day over the period of interest.     

 Urinary catheter days ς the number of hospitalized patients with a urinary catheter in place 
each day.   

 Central line days ς the number of hospitalized patients with a central line in place each day.  
Because there are different types of central lines, information is reported separately for 
permanent central lines, temporary central lines and umbilical catheters used in infants. 

 For the six benchmarked surgical procedures, hospitals collect and submit certain standardized 
information on all patients who had the procedure performed during the period of interest, not 
just those in whom an HAI subsequently developed.     
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Hospitals also complete accessory reports that indicate the ward types present in their facility, the 
number of infection preventionists and hospital characteristics (including number of beds).   This 
information is summarized in Table 1. 
 
NHSN contains certain basic error checks that help to ensure that the information reported into the 
system is valid.  The Department of Health also assesses the information submitted by Pennsylvania 
hospitals on a quarterly basis to spot unusual patterns or information that might suggest reporting 
errors.   Each hospital receives a quarterly data integrity verification (DIV) report that includes a list of 
any questionable reports submitted in the preceding 90 days.  The hospital is then given 30 days to 
review and correct the information before the data are considered άƭƻŎƪŜŘ Řƻǿƴέ ŦƻǊ ŀƴŀƭȅǘƛŎ ǇǳǊǇƻǎŜǎΦ  
In 2010, PADOH also initiated auditing procedures for selected hospitals to further determine the 
accuracy of the information reported in NHSN.  The on-site auditing process focused on CAUTIs and 
CLABSIs, looking to identify inaccurately reported infections and unreported infections.  Further auditing 
is being performed in 2011, including not only CLABSIs and CAUTIs but also SSIs.   
 
Act 52 requires the Department of Health to (1) assess overall trends in HAIs in Pennsylvania, (2) 
compare the rates of HAIs in Pennsylvania to the rates elsewhere in the country and (3) compare the 
occurrence of HAIs between hospitals and over time in each hospital.  To assess overall HAI trends in 
Pennsylvania, PADOH produces summary statistics on the patterns of HAIs by category and the rates of 
HAIs overall and by category.  Information is also provided on the pathogens causing HAIs, with an 
emphasis on infections caused by methicillin-resistant Staphylococcus aureus (MRSA), which was a 
special focus of Act 52.   
 
¢ƻ ŎƻƳǇŀǊŜ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ǊŀǘŜǎ ŀƴŘ ǇŀǘǘŜǊƴǎ ƻŦ I!Lǎ ǘƻ ǘƘŜ ǊŜǎǘ ƻŦ ǘƘŜ ŎƻǳƴǘǊȅΣ ǘƘƛǎ ǊŜǇƻǊǘ ǳǎŜǎ 
information contained in the summary report of information contained in NHSN.  NHSN now collects 
data from more than 4,000 hospitals across the United States and produces the definitive dataset on 
HAIs.  However, the most recently available report from CDC on device-associated HAIs covers those 
infections reported in 2009.  Thus, PennsylvŀƴƛŀΩǎ нлмл ǊŀǘŜǎ ōȅ ǿŀǊŘ ǘȅǇŜ ŦƻǊ /!¦¢L ŀƴŘ /[!.{L ŀǊŜ 
compared to national data from 2009, which might account for some of the differences observed in the 
graphs and tables.   
 
The overall rate of HAIs by hospital (Table 4) is calculated as infections per 1,000 patient-days.  This is a 
standard method of reporting HAIs.  For CAUTIs and CLABSIs, the identified rates are per 1,000 device 
days (either catheter days or central line days), since these are the more appropriate denominators.  For 
SSIs, the rates are reported as infections per 100 procedures.   All of these reported rates are unadjusted 
for factors that might be related to differences in HAIs between or within a hospital, such as the type 
and intensity of care, size of the facility or differences in patient populations. 
 
To compare differences between hospitals, the recommended approach is the use of a standardized 
infection ratio, or SIR.  The SIR is a comparison between the reported occurrence (the observed number 
of infections) of a specific HAI (e.g. CAUTI or CLABSI) in a hospital to the number that would be predicted 
to occur (predicted) in that hospital based on the statewide HAI rate for that infection type.   If a 
hospital reported 10 CAUTIs during 2010 (and, based on the overall statewide rate of CAUTIs per 1,000 
catheter-days we would predict only 5 CAUTIs should occur in that hospital), the standardized infection 
ratio (SIR) would be 10/5 or 2.00.  If another hospital reported 5 CAUTIs (and, based on statewide rates 
we would have predicted the hospital would have 10 CAUTIs), the SIR would be 5/10 or 0.50.  An SIR of 
1.00 means the hospital reported exactly the same number of the infection that was predicted based on 
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statewide rates.  An SIR >1.00 means the hospital reported more of the infection than predicted, and an 
SIR <1.00 means the hospital reported fewer of the infection than predicted.   
 
As mentioned above, differences between hospitals (such as intensity of care or patient populations) 
may explain why they have differences in their rates of HAIs.  To account for such factors, an adjustment 
is made in the predicted number of infections.  Factors that were examined for CAUTIs and CLABSIs 
include device utilization ratio (how often a catheter or central line is used in each hospital ς calculated 
as the number of catheter or central line days divided by the number of patient days), the bed size of 
the hospital, the geographic location of the hospital (urban or rural) and whether the hospital is 
affiliated with a medical school.  These factors have been shown in the medical literature to influence 
the likelihood of an HAI as a substitute for patient population or intensity of care.  The final risk 
adjustment model for CAUTIs and CLABSIs incorporates DUR (device utilization) and medical school 
affiliation, similar to the 2009 report.  For SSIs, such adjustments are not needed, as data are collected 
on all patients who underwent a procedure whether or not an infection subsequently occurred.  
Adjustment factors that are used for SSIs include the American Surgical Association (ASA) risk index (the 
ǇŀǘƛŜƴǘΩǎ ƭŜǾŜƭ ƻŦ ƘŜŀƭǘƘύΣ ŘǳǊŀǘƛƻƴ ƻŦ ǘƘŜ ǎǳǊƎƛŎŀƭ ǇǊƻŎŜŘǳǊŜ ŀƴŘ ǿƘŜǘƘŜǊ ƻǊ ƴƻǘ ǘƘŜ ƻǇŜǊŀǘƛƻƴ ǎƛǘŜ ǿŀǎ 
άŎƭŜŀƴέ ƻǊ άŎƻƴǘŀƳƛƴŀǘŜŘ.έ   
 
After the SIR is calculated, a determination is made regarding whether any differences seen between 
hospitals are statistically meaningful.  For a small hospital that performs few operative procedures or 
uses very few catheters or central lines, our confidence in the reliability of the calculated rates is low.  
This is rŜŦƭŜŎǘŜŘ ƛƴ ŀ ŎŀƭŎǳƭŀǘƛƻƴ ƪƴƻǿƴ ŀǎ ǘƘŜ άŎƻƴŦƛŘŜƴŎŜ ƛƴǘŜǊǾŀƭέ ƻǊ /LΣ for which a lower limit and an 
upper limit are calculated.  The true SIR for the hospital is somewhere in between the lower value and 
the upper value of the confidence interval.  In general, the smaller the facility, the wider the confidence 
interval, meaning our confidence in the calculated rate is low.  Larger facilities tend to have narrower 
confidence intervals, meaning there was more information available to calculate the rates.   If the two 
values in the confidence interval are both <1.00, it means the observed number of infections in that 
hospital is significantly lower than predicted.  If both values in the confidence interval are >1.00, it 
means there are significantly more infections than predicted.  If the confidence interval includes the 
value of 1.00, it means the observed number of infections is not statistically different than predicted 
based on statewide rates.  Hospitals with a significantly lower number of observed infections are 
depicted in green in the graphs included in the report; hospitals with a significantly higher number of 
observed infections are depicted in red in the graphs.  Hospitals that are no different than predicted are 
depicted in yellow in the graphs.   
 
Results 
 
Overall infections 
 
In 2010, a total of 251 hospitals reported data to the National Healthcare Safety Network (NHSN) as 
required under Act 52.  The characteristics of these hospitals are found in Table 1.  
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Table 1A 

Pennsylvania Hospital Characteristics 

SAIS Survey 2010 and NHSN 2009 Annual Survey 
 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1B 
Pennsylvania Hospital Characteristics  

2010 Department of Health and US Census data 
 

 

 

 
 
 
 
 
 

Hospital Characteristics N % 

 
251 100 

Facility Type 
  Acute Care Hospital 160 63.7 

Critical Access Hospital 13 5.2 

/ƘƛƭŘǊŜƴΩǎ IƻǎǇƛǘŀƭ 7 2.8 

Long Term Acute Care (LTAC) 27 10.8 

Psychiatric Hospital 25 9.9 

Rehab Hospital 19 7.6 

Medical School Affiliation 
  No affiliation 178 70.9 

Affiliation 73 29.1 

Number of Infection 
Preventionists (IPs) 

  1 159 63.4 

2 50 19.9 

3+ 42 16.7 

Urban Status N=251 % 

Urban 83 33.1 

Suburban 89 35.4 

Rural 79 31.5 

Hospital Bed Size 
  < 200 171 68.1 

201-500 64 25.5 

> 500 16 6.4 
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Cumulatively, the 251 hospitals reported a total of 23,601 HAIs (Table 2).  The 23,601 HAIs occurred 
during a reported total of 10,289,079 patient days of hospitalization, producing an overall rate of HAIs in 
Pennsylvania of 2.29 infections per 1,000 patient days.  In 2009, there were 25, 914 HAIs reported 
during 10,920,596 patient days of hospitalization, yielding an HAI rate of 2.37 HAIs per 1,000 patient 
days.  The 2010 overall rate of HAIs represents a 3.4 percent decrease, compared to the rate in 2009.  
This represents 784 fewer HAIs in 2010 than would have occurred if the rate in 2009 had persisted into 
the following year.   
 
Among the 23,601 HAIs reported in 2010, the most common infection types (Table 2) were surgical site 
infections (26.24 percent), followed by urinary tract infections (23.34 percent) and gastrointestinal 
infections (17.43 percent).   When comparing the patterns of HAIs in 2010 to those seen in 2009 (Table 
2A), there was a statistically significant increase in the proportion of HAIs caused by surgical site 
infections (2.02 percent increase), skin and soft tissue infections (0.75 percent increase), and eye, ear, 
nose and throat infections (0.41 percent increase).  These increases were offset by a statistically 
significant decrease in the proportion of infections due to blood stream infections (1.56 percent decline) 
and gastrointestinal infections (1.28 percent decline).  The proportions in the other categories were 
statistically similar in the two time periods.   
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Table 2 
Percentage of Healthcare-Associated Infections in PA Hospitals by Type 

2010 

Infection Type Number Percent 

Bone and Joint (BJ) 22 0.09 

Blood Stream Infection (BSI) 2611 11.06 

Central Nervous System (CNS) 82 0.35 

Cardiovascular System (CVS) 104 0.44 

Ear Nose and Throat (EENT) 647 2.74 

Gastrointestinal (GI) 4113 17.43 

Lower Respiratory Tract (LRI) 806 3.42 

Pneumonia (PNEU) 2584 10.95 

Reproductive (REPR) 99 0.42 

Surgical Site Infection (SSI) 6192 26.24 

Skin and Soft Tissue (SST) 825 3.50 

Systemic (SYS) 7 0.03 

Urinary Tract Infection (UTI) 5509 23.34 

TOTAL 23601 100 
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                  a Significantly (p <0.05) lower percentage in 2010 compared to 2009 
                  b Significantly (p <0.05) higher percentage in 2010 compared to 2009 
  

 
Table 2A 

Comparison of HAI Percentages in PA Hospitals 2009-2010 
 

Infection Type Percent in 2009 Percent in 2010 

Bone and Joint (BJ) 0.07 0.09 

Blood Stream Infection (BSI)a 12.62 11.06 

Central Nervous System (CNS) 0.30 0.35 

Cardiovascular System (CVS) 0.37 0.44 

Eye, Ear Nose and Throat (EENT)b 2.33 2.74 

Gastrointestinal (GI)a 18.71 17.43 

Lower Respiratory Tract (LRI) 3.35 3.42 

Pneumonia (PNEU) 11.14 10.95 

Reproductive (REPR) 0.41 0.42 

Surgical Site Infection (SSI)b 24.22 26.24 

Skin and Soft Tissue (SST)b 2.75 3.50 

Systemic (SYS) 0.02 0.03 

Urinary Tract Infection (UTI) 23.71 23.34 

TOTAL 100% 100% 
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Methicillin-resistant Staphylococcus aureus (MRSA) 
 
Among all 23,601 reported HAIs, a total of 1,869 (7.92 percent) were caused by MRSA (Table 3).  Among 
the 1,869 infections, the most common HAI types associated with MRSA were surgical site infections 
(47.1 percent of all MRSA-associated HAIs) followed by pneumonia (15.4% percent) and blood stream 
infections (14.1 percent).  When looking at the more common infection types (those associated with at 
least 50 HAIs) (Table 3), MRSA was most commonly associated with infections of the cardiovascular 
system (accounting for 20.2 percent of these HAIs) followed by skin and soft tissue infections (20.0 
percent) and lower respiratory infections (15.8 percent).   
 
When compared to 2009, the overall proportion of HAIs associated with MRSA (7.92 percent) in 2010 
was slightly lower than in 2009 (8.17 percent) but this difference was not statistically meaningful (Table 
3A).   The patterns of MRSA occurrence for the more common HAI types are not substantially different 
in 2010 than they were in 2009 (Table 3A).   
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Table 3 

Healthcare Associated Infections in Pennsylvania Hospitals Associated with 

Methicillin-Resistant Staphylococcus aureus  

2010 

Infection Type Total count MRSA count % MRSA  

Bone and Joint (BJ) 22 2 9.09 

Blood Stream Infection (BSI) 2611 264 10.11 

Central Nervous System (CNS) 82 2 2.44 

Cardiovascular System (CVS) 104 21 20.19 

Eye Ear Nose and Throat (EENT) 647 34 5.26 

Gastrointestinal (GI) 4113 12 0.29 

Lower Respiratory Tract (LRI) 806 127 15.76 

Pneumonia (PNEU) 2584 288 11.15 

Reproductive (REPR) 99 2 2.02 

Surgical Site Infection (SSI) 6192 880 14.21 

Skin and Soft Tissue (SST) 825 165 20.00 

Systemic (SYS) 7 0 0.00 

Urinary Tract Infection (UTI) 5509 72 1.31 

TOTAL 23601 1869 7.92 

 

Table 3A 
Comparison of Percentage of Infections by Category due to  

Methicillin-resistant Staphylococcus aureus in PA Hospitals 2009-2010 
 

Infection Type Percent in 2009 Percent in 2010 

Bone and Joint (BJ) 33.33 9.09 

Blood Stream Infection (BSI) 11.25 10.11 

Central Nervous System (CNS) 1.30 2.44 

Cardiovascular System (CVS) 17.71 20.19 

Eye, Ear Nose and Throat (EENT) 2.65 5.26 

Gastrointestinal (GI) 0.33 0.29 

Lower Respiratory Tract (LRI) 14.61 15.76 

Pneumonia (PNEU) 11.88 11.15 

Reproductive (REPR) 0 2.02 

Surgical Site Infection (SSI) 15.02 14.21 

Skin and Soft Tissue (SST) 21.83 20.00 

Systemic (SYS) 20.00 0 

Urinary Tract Infection (UTI) 2.03 1.31 

TOTAL 8.17% 7.92% 



16 
 

 
Overall Infections and Crude Rates  
 
Table 4 presents the patterns of reported HAIs for the 251 Pennsylvania hospitals in continuous 
operation during 2010.  The OrgID is the designation used by the hospital in NHSN.  Some hospitals have 
multiple organizational IDs when they have separate hospital facilities (e.g., an acute care hospital and a 
rehabilitation hospital).  One patient hospitalized for one day represents one patient day.  The total 
patient days represents the total number of patients hospitalized at a hospital in 2010 multiplied by the 
total number of days each of the patients was hospitalized.  The crude infection rate is presented per 
1,000 patient days and is the total number of infections divided by the total patient days times 1,000.   
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