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Introduction
The Massachusetts Department of Public Health (MDPH) developed this update as a component of the Statewide Infection Prevention and Control Program created pursuant to Chapter 58 of the Acts of 2006. 

· Massachusetts law provides the Department of Public Health with the legal authority to conduct surveillance, and to investigate and control the spread of communicable and infectious diseases. (MGL c. 111,sections 6 & 7)

· The Department implements this responsibility in hospitals through the hospital licensing regulation. (105 CMR 130.000)
This is the fourth in a series of public updates representing a component of larger efforts to reduce preventable infections in health care settings. It presents an analysis of progress on infection prevention within Massachusetts acute care hospitals, and is based upon work supported by state funds and the Centers for Disease Control and Prevention (CDC).
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Background 
Massachusetts licensure regulations require acute care hospitals to report specific HAI related data to the Centers for Disease Control and Prevention’s National Healthcare Safety Network (NHSN). 

NHSN is a secure, internet-based surveillance system for healthcare facilities to submit information about HAI and to monitor patient safety. 
NHSN offers:
· Use of standardized definitions

· Built-in analytical tools 

· User training and support

· Integrated data quality checks

NHSN is free to all participants. It is the primary data collection tool used for HAI reporting by more than 3,000 acute care facilities across the country.
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Methods 
This data summary includes statewide and hospital-specific measures for central line associated bloodstream infections (CLABSI) and specific surgical site infections (SSI) for the 2012 calendar year (January 1, 2012 – December 31, 2012).
· All data were extracted from NHSN on July 29, 2013
· Central line associated bloodstream infection

·  National baseline data are from 2010
·  State comparator data has been shifted to January 1, 2010 through December 31, 2011
· Surgical site infection

· National baseline data are based on a statistical risk model derived from national data
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Measures

· Central Line Associated Blood Stream Infections (CLABSI)

· Comparisons made to state comparator and national baseline

· Surgical Site Infection (SSI) 
· Comparison made to the national baseline only (smaller sample size)

· Standardized Infection Ratio (SIR)*
* When the actual number is equal to the predicted number the SIR = 1.0
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· Central Line Utilization Ratio
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Understanding SIRs
· What is an SIR?

The standardized infection ratio (SIR) is a summary measure used to track HAIs over time. It compares actual HAI rates in a facility or state with baseline rates derived from aggregate data in NHSN. The CDC adjusts the SIR for risk factors that are most associated with differences in infection rates.  In other words, the SIR takes into account that different healthcare facilities treat patients with differences in disease type and severity.

· What does it mean?

	SIR is less than 1
	SIR is 1
	SIR is greater than 1

	The number of infections reported is lower than the number of predicted infections.
	The number of infections reported is the same as the number of predicted infections.
	The number of infections reported is higher than the number of predicted infections.

	May represent robust HAI prevention strategies.
	 
	May reflect a need for stronger HAI prevention efforts.


Please visit the CDC NHSN website for more information: http://www.cdc.gov/nhsn/
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How to Interpret SIRs and 95% Confidence Intervals (CIs)
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Acute Care Hospital Summary
Statewide Summary
Hospital Specific Summary 
  Contains four sections: 

1) General hospital Information 

2) Influenza data 

3) Central line-associated bloodstream infection (CLABSI)

4) Surgical site infection (SSI)
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Central Line-Associated Blood Stream Infection (CLABSI)

Calendar Year 2012: January 1, 2012 – December 31, 2012
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CLABSI Criteria Definitions
· NHSN groups CLABSIs into three categories:

· Criterion 1 infection
· Recognized “true” pathogen from one or more blood cultures 

· Organism is not related to an infection at another site

· Criterion 2, 3 infection
· Pathogen identified is commonly found on the skin

· Organism causing infection is found in two or more blood cultures drawn on separate occasions

· Patient is symptomatic of blood infection
· Criteria 3 applies only to patients ≤ 1 year of age 
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Massachusetts Criteria 1, 2, and 3 CLABSI Rates Compared to National Baseline, by ICU Type 
January 1, 2012-December 31, 2012
Key Findings
Four ICU types had a significantly lower rate of infection compared to the national baseline: Medical (T) Medical/surgical (NT) Pediatric medical/surgical Surgical (T)

One ICU type had a significantly higher rate of infection compared to the national baseline:Burn
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Massachusetts Criterion 1 CLABSI Rates Compared to National Rate, by ICU Type  
 January 1, 2012-December 31, 2012
Key Findings

Criterion 1 rates of infection mirror those of Criteria 1, 2, and 3 combined 

(see previous slide)
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Massachusetts Criteria 1, 2 and 3 CLABSI Rates Compared to State Comparator, by ICU Type
 January 1, 2012-December 31, 2012
Key Findings

CLABSI rates by ICU type are comparable to or lower than the state comparator

*The state comparator is calculated from data reported by Massachusetts acute care hospitals to NHSN during calendar years 2010-2011. 
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Massachusetts Criterion 1 CLABSI Rates Compared to State Comparator, by ICU Type
 January 1, 2012-December 31, 2012
Key Findings

CLABSI criterion 1 rates by ICU type are comparable to the state comparator
*The state comparator is calculated from data reported by Massachusetts acute care hospitals to NHSN during calendar years 2010-2011. 
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Massachusetts Criteria 1, 2, and 3 CLABSI Infection Rates Significantly Different from 
State Comparator
 January 1, 2012-December 31, 2012

	Hospital
	ICU Type
	BSI
	Central Line Days
	BSIs per 1,000 Central Line days
	Predicted Events
	State Baseline Rate
	SIR & 95% Confidence Interval
	Compared to Predicted

	Heywood Hospital
	Medical/ surgical (not major teaching)
	3
	549
	5.46
	0.54
	0.99
	5.54 (1.14-16.19)
	Higher

	UMass Memorial Medical Center 
	Medical 

(major teaching)
	1
	7,261
	0.14
	9.91
	1.37
	0.10 (0.00 - 0.56)
	Lower


*The state comparator is calculated from data reported by Massachusetts acute care hospitals to NHSN during calendar years 2010-2011. 
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Massachusetts Criterion 1 CLABSI Infection Rates Significantly Different from State Rate
 January, 1 2012-December 31, 2012
	Hospital
	ICU Type
	BSI
	Central Line Days
	BSIs per 1,000 Central Line days
	Predicted Events
	State Baseline Rate
	SIR & 95% Confidence Interval
	Compared to Predicted

	Boston Children’s Hospital
	Pediatric Medical/Surgical
	2
	6,216
	0.32
	7.50
	1.21
	0.27 (0.03 – 0.96)
	Lower

	UMass Memorial Medical Center
	Medical 

(major teaching)
	1
	7,261
	0.14
	6.94
	0.96
	0.14 (0.00 – 0.81)
	Lower
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CLABSI Adult & Pediatric ICU Pathogens for CY2011 and CY2012

Calendar Year 2011

January 1, 2011 – December 31, 2012
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Calendar Year 2012

January 1, 2012 – December 31, 2012

n=208
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Neonatal Intensive Care Units (NICU)
Neonatal Intensive Care Units (NICU)
· All Massachusetts NICUs are required to report CLABSI data to NHSN (n=10)

· CLABSI data are presented for each of five birth-weight categories:
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Massachusetts Criteria 1, 2 and 3 Central Line Infection Rates in NICUs compared to National Baseline Rates, by Birth Weight Category
 January 1, 2012-December 31, 2012
Key Findings

CLABSI rates are not significantly different than national baseline rates.
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Massachusetts Criteria 1, 2, and 3 Central Line Infection Rates in NICUs compared to State Comparator Rates, by Birth Weight Category
January 1, 2012-December 31, 2012
Key Findings

CLABSI rates are equivalent to or lower than the state comparator
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CLABSI NICU Pathogens for 
2011 and 2012
Calendar Year 2011

January 1, 2011 – December 31, 2011

n=32

Calendar Year 2011

January 1, 2011 – December 31, 2011

n=32
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CLABSI NICU Pathogens for FY2011 and FY2012 Fiscal Year 2011
July 1, 2010 – June 30, 2012

n=31

Fiscal Year 2012

July 1, 2011 – June 30, 2012

n=28

Calendar Year 2012

January 1, 2012 – December 31, 2012

n=22
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State Central Line (CL) Utilization Ratios*
Key Findings

Efforts are being made to discontinue unnecessary CLs to reduce the risk for infection. 
CL utilization in adult and pediatric ICU types has remained relatively unchanged since the start of public reporting. Neonatal ICUs have decreased their CL utilization by 22% since 2009. 
*The CL utilization ratio is calculated by dividing the number of CL days by the number of patient days
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State CLABSI SIR
Key Findings

Documented progress toward CLABSI elimination
Aggregated data for adult, pediatric, and neonatal ICUs had an SIR below 1 in 2012, indicating that fewer infections were seen at Massachusetts ICUs than predicted by national baseline data.
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CLABSI Summary
· The majority of Massachusetts ICUs have rates of infection significantly lower than, or comparable to, 2010 national baseline rates published by the CDC in 2011. 

· Adult and pediatric ICUs have a significantly lower rate of infection as compared to the national baseline for the past three years (2010-2012). 

· Massachusetts’ 47 medical/surgical ICUs (non-teaching) achieved a significantly lower rate of infection during the 2012 calendar year.  

· 47% reduction in the rate of infection over the past two years 

· Massachusetts experienced a significantly higher rate of infection among burn ICUs in 2012, compared with the national baseline

.
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Surgical Site Infections (SSI)
Surgical Site Infections (SSI)
Calendar Year 2012: January 1, 2012 – December 31, 2012
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Surgical Site Infections (SSI)
Procedures with Implants

Coronary Artery Bypass Graft (CABG)
Knee Prosthesis (KPRO)

Hip Prosthesis (HPRO)

Calendar Year 2011: 
January 1, 2011 – December 31, 2011

Procedures without Implants

Abdominal Hysterectomy (HYST)

Vaginal Hysterectomy (VHYS)

Calendar Year 2012: 
January 1, 2012 – December 31, 2012

Procedures with implants of foreign bodies (such as artificial joints) are subject to later presentation of SSI, so they were followed for one year rather than the three months used as a follow-up period for procedures without implants. This delays the analyses of infection rates in these procedures
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Procedures Requiring 1 Year of Surveillance
	Procedure
	Calendar Year
	Hospitals Reporting
	SSIs
	Procedures
	Predicted Events
	SIR & 95% Confidence Interval
	Compared to Predicted

	Coronary Artery Bypass Graft
	2010
	14
	45
	3,805
	48.55
	0.93 (0.67 – 1.24)
	Same

	
	2011
	14
	13
	3,258
	41.50
	0.31 (0.16 – 0.53)
	Lower

	Knee Prosthesis
	2010
	67
	69
	13,273
	71.49
	0.97 (0.75 – 1.22)
	Same

	
	2011
	65
	72
	13,163
	70.04
	1.03 (0.80 – 1.29)
	Same

	Hip Prosthesis
	2010
	67
	64
	9,811
	74.34
	0.86 (0.66 – 1.09)
	Same

	
	2011
	65
	50
	9,778
	73.55
	0.68 (0.50 – 0.89)
	Lower
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Procedures Requiring 30 Days of Surveillance
	Procedure
	Calendar Year
	Hospitals Reporting
	SSIs
	Procedures
	Predicted Events
	SIR & 95% Confidence Interval
	Compared to Predicted

	Abdominal Hysterectomy
	2010
	62
	43
	5,388
	38.05
	1.13 (0.81 – 1.52)
	Same

	
	2011
	59
	30
	5,056
	38.40
	0.78 (0.52 – 1.11)
	Same

	
	2012
	60
	38
	5,722
	43.02
	0.88 (0.62 – 1.21)
	Same

	Vaginal 

Hysterectomy
	2010
	55
	21
	2,116
	11.75
	1.79 (1.10 – 2.73)
	Higher

	
	2011
	57
	24
	2,066
	11.19
	2.15 (1.37 – 3.19)
	Higher

	
	2012
	58
	24
	1,976
	10.30
	2.33 (1.49 – 3.46)
	Higher
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CABG, KPRO, HPRO Pathogens for 2010-2011
Calendar Year 2010

January 1, 2010 – December 31, 2010

n=195

[image: image6.emf]
Calendar Year 2011

January 1, 2011 – December 31, 2011

n=131
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Fiscal Year 2011

July 1, 2010 – June 30, 2011

n=155
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HYST, VHYS Pathogens for 
2011-2012
Calendar Year 2011

January 1, 2011 – December 31, 2011 n=52
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Calendar Year 2012

January 1, 2012 – December 31, 2012

n=64
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SSI Trends by Year 
Key Findings

CABG statistically lower than predicted in 2011 

KPRO statistically the same as predicted for all years

HPRO statistically lower than predicted in 2011 
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SSI Trends by Year 
Key Findings

HYST statistically the same as predicted for all years

VHYS significantly higher than predicted for all years
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Summary of SSI Results
VHYS - Significantly Higher than Predicted
KPRO and HYST - Same as Predicted

CABG and HPR0- Significantly Lower than Predicted
Slide 34
Vaginal Hysterectomy Workgroup
· Comprised of 18 key stakeholders and representatives from hospitals identified as outliers and high performers.

· Regional representation from both large and small hospitals.

· Workgroup provided guidance and direction on the approach to understanding the significance of elevated SIRs for VHYS procedures.
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Vaginal Hysterectomy Workgroup
Facilitated by MDPH staff, the work group developed a mission statement, defined the scope of work and assisted in the development and pilot testing of survey and audit instruments. 

Gather hospital-based information about policy, best practices, pre- and post-operative care, and reporting mechanisms
Gather detailed procedure-specific information beyond what it provided by NHSN
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	Surgeon-specific
	·  Experience and training
·  Procedure type and volume

·  Operative techniques utilized

	 
	 

	Procedure-specific
	·  Antibiotic usage

·  Pre-op bathing and skin prep

·  Post-operative patient instruction

	 
	 

	Policy-specific
	·  SSI prevention techniques

·  Tracking SSI

·  Reporting SSI 
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IP and Surgeon Surveys
· A total of 60 hospitals were eligible for the survey.  

· Received 45 from infection preventionists (representing 47 hospitals) for a response rate of 75%.  

· Received a total of 108 completed surveys from eligible surgeons. 

· Concurrent analysis of the survey and audit tool results is intended to identify surgical procedural issues or lapses in the implementation of prevention best practices that may be contributing to the higher than expected rate of infections and ultimately lead to recognition of areas for targeted improvement
· Infection preventionists are trained in the principles of hospital epidemiology and are responsible for the surveillance, analysis, interpretation, reporting and prevention of healthcare associated infections (HAI).
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Audit
· Hospitals were  asked to complete audits of up to five patients who developed a post-surgical infection in the 30 days following an abdominal or vaginal hysterectomy procedure, as well as two corresponding controls per case
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Audit: Status Update
· Received completed audits from 36 of 42 eligible hospitals (86% compliance)

· 110 cases and 222 controls in all

· 170 abdominal hysterectomy (HYST) and 162 vaginal hysterectomy (VHYS)

· Preliminary data analysis complete
· Need to further analyze the data and incorporate survey results to see bigger picture
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Procedure Types

VHYS

· 162 audits

· 53 cases // 109 controls

· Cases represent 60% of all VHYS infections over the included timeframe

HYST
· 170 audits

· 57 cases // 113 controls

· Cases represent 44% of all HYST infections over the included timeframe

	Procedure type
	Frequency
	%

	Total vaginal
	91
	27.4

	Lap-assisted (laparoscopic)
	81
	24.4

	Lap-assisted (open incision)
	61
	18.4

	Total abdominal
	88
	26.5

	Other/missing
	11
	3.3
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Audit: Analysis
Explored potential causes for the higher than expected

number of infections seen in VHYS procedures

1. Assessed if the high state rate was being driven by a small number of poor performers

2. Determined the effect of cases being misclassified as the wrong procedure type

3. Analyzed potential risk factors for infection

· Cancer status

· Body Mass Index (BMI)

· Robotic surgery
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Audit: Outliers
Determine if a small number of hospitals with high SIRs are inflating the state total

	Hospitals
	# Procedures
	# Infections
	SIR
	95% CI

	All
	9,749
	113
	2.12
	1.74 – 2.54

	Removing 5 hospital with the highest SIRs
	7,886
	81
	1.91
	1.51 – 2.37


When the 5 hospitals with the highest VHYS SIRs are removed from the state totals the SIR is still significantly higher than expected. The high state SIR is not being driven exclusively by outliers.
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Audit: Case Misclassification
As Coded in NHSN

	 
	Case
	Control

	VHYS
	53
	109

	HYST
	57
	113


Odds Ratio = 0.96

95% CI = 0.61 – 1.52

Corrected

	 
	Case
	Control

	VHYS
	61
	120

	HYST
	49
	93


Odds Ratio = 0.96

95% CI = 0.61 – 1.53

When corrected for misclassification, there is no change in the likelihood of infection following a VHYS procedure
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Audit: Misclassification

· Only a sample, but it does not appear that misclassification is the cause.

· Reveals the challenge in properly coding these events.

· Will reach out to hospitals with misclassified procedures to correct this
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Audit: Potential Risk Factors Body Mass Index (BMI)
Comparing BMI in VHYS cases and controls (as coded in NHSN) 

BMI was not found to be significantly different between VHYS cases and controls.
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Potential Risk Factors 

Cancer status for all procedures (as coded in NHSN)

Cancer was noted in 14% of the study population

	 
	Case
	Control

	Cancer
	12
	32

	No Cancer
	95
	180


Audit: Potential Risk Factors
Cancer
Odds Ratio = 0.71

95% CI = 0.35 – 1.44

Cancer was not found to have a significant effect on the likelihood of developing a SSI following a hysterectomy procedure.
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Audit: Potential Risk Factors 
Robotic Surgery
Robotic surgery status for all procedures (as coded in NHSN)

Robotic surgery was noted in 9% of the study population

	 
	Case
	Control

	Robot
	8
	21

	No Robot
	99
	188


Odds Ratio = 0.72

 95% CI = 0.31 – 1.70

Robotic surgery was not found to have a significant effect on the likelihood of developing a SSI following a hysterectomy procedure.
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Audit Findings

Current findings:

Analyses to date have not revealed a conclusive cause for the higher than expected rate of VHYS 

Next steps:
MDPH will continue to analyze patient and procedural risk factors and their interactions to determine causation for this finding, and will continue to work with providers to address high infection rates
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Healthcare Associated Infection Prevention
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Prevention Activity 

· Since 2009, MDPH has sponsored programs to support HAI infection prevention.  

· Early efforts led to a 25% reduction in C. difficile infections (CDIs) among participating programs.  
· Leveraging statewide prevention, surveillance and reporting activities, MDPH expanded HAI prevention initiatives by developing and implementing a cross-continuum approach to infection prevention and antibiotic resistance.

· Current efforts address the challenge of unnecessary antibiotic use in elderly long term care residents, decreasing an important risk factor for CDI and antibiotic resistance.  
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2012-2013 Collaborative
· MDPH has partnered with the MA Coalition for the Prevention of Medical Errors and Mass Senior Care on this initiative; 

· Participants include improvement teams from 31 long term care facilities (LTCFs) and 10 hospital emergency departments;  

· The goal of this work was to reduce unnecessary urine testing and subsequent antibiotic use for suspected urinary tract infection (UTI), in the context of a high false positive rate for urine tests in elderly LTCF residents. 
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2012-2013 Collaborative Methods
· Leveraging existing relationships;

· Convening a program team with critical skill sets for success;

· Engaging committed multi-disciplinary teams from facilities across the continuum of care;

· Encouraging a QI approach with small tests of change and ongoing measurement to monitor progress;

· Offering multiple opportunities for learning; 

· Providing individual coaching; 

· Developing materials and tools based on principles of behavioral science and adult learning to support facility level efforts and decision making;

· Data collection and analysis to evaluate progress.
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2012-2013 LTCF Results:

· Comparison of baseline (July – October 2012) to program period (November 2012 – June 2013)*

· 28% decrease in urine cultures;

· 33% reduction in reported UTIs;

· 47% reduction in healthcare acquired C. difficile after intervention. 
*Data are for 17 Long-Term Care Facilities with complete reporting
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Next Steps 

1) 2013-2014 initiative will be a continuation of work to reduce unnecessary urine testing and subsequent antibiotic use for suspected UTI. 

1) Program expansion to include patients in long term acute care hospitals.
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Update Dissemination Plan
· MDPH has contacted CQOs (or CMOs) with high and low outliers prior to public release 

· MDPH will continue to work with hospitals and additional state and national organizations in a comprehensive effort to address these largely preventable infections. 

· This update and the will be available on the MDPH website: www.mass.gov/dph/dhcq 
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