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The continued evolution and improvement of medicine has increased treatment options and improved overall outcomes for patients. However, many of these technological and pharmaceutical innovations carry the increased potential for infections. These healthcare associated infections (HAIs) are often mild, but can become severe or even life threatening. The medical community, consumers, and policy makers alike have gained increased awareness of these infections, and are working together to ensure that patients are protected from preventable causes of harm.
HAIs are not only a threat to patients’ health, they are also expensive and further stretch an overburdened healthcare system. With nearly 4.5 HAIs occurring for every 100 hospital admissions, the cost savings of comprehensive prevention to the healthcare system was estimated to range from $5.7 to $6.8 billion in 2007.

In 2008, Massachusetts acute care hospitals began reporting healthcare associated infections to the Department of Public Health  (MDPH). Several years later, Massachusetts’ comprehensive statewide infection prevention and control program has made great strides in understanding and beginning to reduce the devastating impacts of preventable HAIs acquired during the course of receiving care.
Today, Massachusetts’ public reporting system continues to be a valuable tool for uncovering individual and systems challenges and failures that facilitate adverse health outcomes. Sharing those
The medical community, consumers, and policy makers alike have gained increased awareness of health care associated infections, and are working together to ensure that patients are protected from preventable causes of harm.
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lessons learned with facilities across the state has driven innovation and quality improvement. Across the Commonwealth, infection prevention professionals have been catalyzed to develop or join initiatives and collaboratives to tackle one of the most challenging adverse events.

One goal of this report is to help consumers better understand HAIs and the work being done to prevent their occurrence. Some of the data highlight individual hospitals’ performance against statewide baselines, while others allow comparison of Massachusetts aggregate infection rates to those measured nationally. The data are not designed to compare individual hospitals to one another, but are instead intended to facilitate analysis over time, to monitor trends, and to develop targeted improvement strategies.  The MDPH will use these data to identify pressing issues and to inform public health policy.
The selection of measures presented in this report was guided by recommendations of an expert panel convened in 2006 by the Betsy Lehman Center, which emphasized the importance of considering frequency, severity and preventability of HAIs, and the ability to detect and report them accurately. The initial measures that best meet these criteria are central line (venous catheter) associated bloodstream infections  (CLABSIs) and surgical site infections (SSIs). Additional measures will be collected from a variety of health care settings in the future.
During the current reporting period of July 1, 2009 to June 30, 2011, a total of 464 CLABSI events were noted, 265 in Fiscal Year 2010 and 199 in Fiscal Year 2011, a 24% reduction in the standardized infection ratio (SIR), a measure that is used to compare how rates of infection compare to the predicted number of events. All SSIs associated with the monitored procedures decreased across the Commonwealth except for those associated with vaginal hysterectomies, which increased by nine percent.
In other areas of infection prevention and control, Department of Public Health staff surveying hospital practices identified cross-system issues with high-level disinfection (HLD), the process of completely eliminating all microorganisms on an instrument, as an area in need of statewide improvement. In nearly all hospitals subject to an on-site assessment, the protocols used to reprocess reusable, heat-sensitive medical devices were called into question. The data collected prompted the Department to issue an advisory to all hospitals to review, and if necessary, update policies, procedures, and practices related to HLD.

This is the second MDPH report containing hospital-specific data. In future years, additional measures will be reported at the hospital level.  All data are self-reported. The MDPH has and will continue to work with hospitals and the CDC to develop and implement ongoing improvements in data validation and definitions. Ensuring accuracy of data and standardization of
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Future public reports will expand beyond specific areas of health care safety and quality, instead synthesizing a more complete picture of the state of Massachusetts hospitals

definitions facilitates inter-comparability of hospitals, allowing for optimal Interpretation.

This report contains the first iteration of Hospital Summary Sheets, succinct overviews of each Massachusetts acute care hospital’s performance. It is important to remember that the goal of public reporting is to influence and improve the quality of care provided across the Commonwealth, and trends within specific facilities may not be as meaningful as they first appear - because of the exceedingly small numbers of infections occurring in each institution, the sporadic occurrence of events may inflate the year-to-year shift in rates.
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Prior to the inception of a public reporting system, statewide trends in HAI rates were not tracked. This systems omission limited dissemination of best practices as well as sharing of prevention and control strategies. The strong focus on accountability, facilitated by public reporting, has led to the development of key improvement initiatives. And while recent successes in HAI elimination have been encouraging, much more remains to be done.
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Looking to the future, the Department will continue to explore ways to enhance reporting processes and their ability to inform consumers, policy-makers, and technical experts. And equally as important, the Department will support system-wide collaborations to facilitate dissemination of best practices in infection prevention and control, facilitating innovative research, using data to drive action, and working collectively to focus financial investments and resources where possible.
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This report is but one of many resources available to describe health care quality and patient safety in Massachusetts. The report is designed to help patients and their families identify concerns to discuss with their providers, and to give policymakers insight into patient safety issues and activities in the Commonwealth.
While it is possible for anyone to acquire an HAI, some people are more susceptible.  Consumers should use reports like these to identify situations of concern, to learn the causes of specific HAIs, and to understand how safe, high-quality health care should be delivered.
Factors that may contribute to the development of a healthcare associated infection include:
· Illnesses, such as cancer, diabetes and heart disease, which may make patients more at risk for infection and limit their immune systems ability to fight infections;
· Medical treatments such as chemotherapy which suppresses the immune system;
· Devices such as surgical implants and intravenous lines, which may lead to opportunities for microorganisms to enter the body;
· Long term or repetitive use of antibiotics, which may lead to infections that are difficult to prevent and treat. 
Every member of the health care team, from the doctor to the patient and their family, has a role in prevention and elimination of HAIs
The data presented here are intended to provide important information to help you make informed decisions, but should not be used as a sole indicator of quality. Discuss this information with your health care provider, and remember that many factors contribute to a hospital’s quality of care. The overall quality and safety of a hospital is not determined only by HAI rates. The measures presented in this report are also used by healthcare providers to identify areas in need of improvement, as well as to track statewide progress over time.  The data allow hospitals and healthcare professionals to see how well other hospitals are performing as benchmarked against their own hospital’s performance.
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Trends across the health care system in Massachusetts are generally positive. Within the Commonwealth, hospitals generally perform better than national averages. Yet where the consequences are so grave, all strive for the complete elimination of infections.
We recognize that this is a lofty goal, yet among MDPH staff, hospitals, policymakers, and consumer groups alike, we share the common vision of a health system in which preventable infections are minimized.
The effect of preventable healthcare associated infection on patients and families, and the associated cost to the healthcare system, remain prominent national healthcare issues. In 1999, the Institute of Medicine (IOM) published To Err is Human: Building a Safer Health System, a groundbreaking report that raised awareness of the problems associated with the quality of healthcare in the United States.
 In addition to identifying the significant harm to patients and financial costs associated with medical errors, it highlighted healthcare associated infections as an important problem affecting the American healthcare system. This document received widespread attention from the public, the healthcare industry, as well as state and federal policymakers, and catalyzed an increased focus on improving quality and safety in healthcare, including efforts to address HAI.
Improving quality and safety while reducing cost is one of the foremost challenges faced by the American healthcare system.  At one time, the occurrence of HAIs was considered an unfortunate and unavoidable result of care. Recently, there has been a change in this perspective and the recognition that HAIs are a preventable and unacceptable problem. While there is no single cause of, or simple way to eliminate HAIs systemically, federal, state, and local leaders, as well as the public’s demand for transparency, accountability, and reduction of healthcare costs
Improving quality and safety while reducing cost is one of the foremost challenges faced by the American healthcare system today
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are providing the driving force toward their elimination. Reaching this zero-tolerance goal requires comprehensive monitoring and prevention programs, and a new level of cooperation among many partners including consumers, healthcare professionals, insurers, and policymakers.
HAIs are among the leading causes of preventable death in the United States, affecting 1 in 20 hospitalized patients, as well as accounting for an estimated 1.7 million infections and an associated 99,000 deaths in 2002.

 These infections not only have a negative personal impact on patients and their families, they also contribute to the nation’s escalating healthcare costs. In 2007, the annual economic burden of HAI in Massachusetts ranged from $200 to $400 million.
, A 2009 Centers for Disease Control and Prevention report estimates the U.S. direct medical cost of treating HAI ranges from $35.7 billion to $45 billion annually.
 Yet adherence to evidence based practices can reduce certain HAIs by as much as 70 percent.
,

Massachusetts hospitals have long been actively involved in HAI reduction activities intended to make care better and safer for patients. Since the 1970’s, hospitals have been collecting and analyzing data on HAIs and on healthcare practices that have been shown to reduce the risk of these infections. Hospitals routinely collect these data internally, but historically they have not been shared across health systems.
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In an effort to raise awareness, promote transparency for healthcare consumers, and motivate hospitals to prioritize infection prevention, the Massachusetts Legislature directed the Massachusetts Department of Public Health to develop a statewide infection prevention and control program.  An HAI Expert Panel convened by the Betsy Lehman Center for Patient Safety and Medical Error Reduction, in collaboration with the MDPH, offered guidance to the development of programming across the Commonwealth.  The Expert Panel conducted a comprehensive assessment of the key issues surrounding HAIs and formulated a substantial set of evidence-based recommendations and best practice guidelines including the public reporting of HAI measures by hospitals.  The recommendations provided the framework for the Statewide Infection Prevention and Control Program and are available at www.mass.gov/dph/dhcq.
In Massachusetts, the comprehensive program for statewide infection prevention was established with an emphasis on surveillance, outbreak investigation, mandatory public reporting of specific measures, support for prevention initiatives, collaborative learning, and the regulatory promotion of adherence to evidence-based best practices. The Massachusetts HAI Prevention and Control Program is comprised of major components of the MDPH, including the Bureau of Health Care Safety and Quality (the Commonwealth’s [image: image28.png]‘standardized Infection Ratio (STR)
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regulatory and survey agency), the Bureau of Infectious Diseases, and the Betsy Lehman Center for Patient Safety and Medical Error Reduction. Senior bureau directors lead strategic planning, development, program advancement, and the ongoing coordination of cross-bureau activities. A multidisciplinary Technical Advisory Group  (TAG) of advisors whose members include hospital epidemiologists, infection preventionists, consumers and advocates, quality improvement professionals, representatives of insurers, and the hospital association, 
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meets quarterly to provide ongoing recommendations on HAI issues.

State law provides the health department with the legal and regulatory authority to monitor and investigate the causes of communicable and other infectious disease outbreaks (under 105 CMR 130) and positions MDPH to track HAI trends, as well as to identify and investigate outbreaks, recognize emerging pathogens and unsafe medical practices, and to ensure the implementation of known prevention strategies and improvement programs. Moreover, significant investments at the federal level, such as the 2009 American Recovery and Reinvestment Act funding, have allowed Massachusetts to further develop HAI prevention initiatives. Enhancements to the MDPH infrastructure including support for data collection, validation, and expansion of training activities to promote best practices have been critical to advancing the goal of HAI elimination.

HAI Public Reporting: The intentions of public reporting are to raise awareness, to promote transparency for consumers, to motivate hospitals to prioritize infection prevention, and to guide these prevention activities. Ongoing tracking, measuring, and reporting of HAI data are important to understanding statewide trends, identifying patterns of infection, and to ensuring readiness for the possible emergence of new or unusual organisms.  It is important to remember that the collection and reporting of HAI data are only components of the MDPH HAI Infection Prevention Program. Reporting alone, without additional prevention activities, is insufficient to eliminate HAIs.
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, as well as integrated data quality checks, and is free to all participants. Although not originally established as a system for mandatory reporting, NHSN has become the standard for HAI for monitoring in the United States with twenty-six states including Massachusetts mandating its use. The CDC made NHSN available to all United States healthcare facilities at no charge in June 2007 and is currently collecting data from more than 5,000 facilities in all fifty states.
Participation in NHSN requires a considerable commitment by each hospital. Qualified infection preventionists (IPs) conduct HAI surveillance. IPs are trained in nursing, microbiology, epidemiology, and/or medical technology, and have obtained additional education in infection prevention and control.  Only NHSN users who have completed training on CDC’s standard definitions and surveillance methodology may perform data entry, and all protocols must be followed precisely. These protocols provide a rigorous national and state standard to ensure consistent collection of comparable data. Once data are entered, they are immediately available to hospitals, to NHSN, and to the MDPH for viewing, analysis, and editing. Hospitals are authorized to view only their own facility or group-specific information.
When collecting HAI data, facilities must enter information on all of the required procedures, not just procedures resulting in infection. This detailed reporting ensures information is collected for every patient undergoing a procedure under
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surveillance in a hospital, not just the small number of patients who develop infections.
Within the infection prevention community, a tension exists between the sometimes-divergent needs of surveillance and clinical practice. In the coming months, the Department will be engaging members of its HAI Technical Advisory Group as well as key provider stakeholders to build consensus and develop mechanisms to maximize the clinical utility of infection surveillance.

This report provides the second set of hospital-specific data and analysis of HAIs for acute care hospitals in Massachusetts and offers an overview of the multifaceted effort underway to address this complex issue. The report summarizes aggregated HAI rates in Massachusetts 72 acute care hospitals for the reporting period of July 1, 2009 – June 30, 2011 (Fiscal Years 2010 and 2011) compared with a series of state and national benchmarks. Hospital-specific data are found in Appendix 2, and are structured not to provide hospital-to-hospital comparisons, but rather intra-hospital benchmarks to track improvement over time. A list of all of the reporting hospitals can be found in Appendix 5.
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Surveillance of infectious disease is defined as the systematic collection, analysis, and interpretation of data on the occurrence of infectious diseases or events in order to determine if actions should be taken to protect public health from these potential causes of illness. All acute care hospitals collect data on specific infection types and report those data to the Massachusetts Department of Public Health (MDPH) and the CDC. These agencies then analyze the data for concerning trends or outliers not only for the state as a whole, but also within each individual facility.
In order for surveillance to provide meaningful information, all healthcare facilities reporting data must use the same definitions of the reportable event or condition. These definitions must be based on objective findings and data available for a given case. Clinical judgments of what constitutes an infection may differ.  These potential inconsistencies are the reason some people seek a second opinion when they are sick. For surveillance, however, data must be collected consistently, measuring the same thing in the same way to tell a meaningful story.
MDPH has chosen to use the definitions created by the CDC for the National Healthcare Safety Network. MDPH works to ensure that hospitals are all applying the definitions in the same way by checking the data for inconsistencies. This year, MDPH representatives visited all hospitals in the state and checked the hospital’s on-site data to determine if any cases that
Surveillance is the practice of keeping a watchful eye for disease outbreaks or trends in infection rates and is essential to protecting public health
should have been identified were not reported or if any cases that were reported did not meet standardized definitions. This work substantially furthered comparability of data and improved reporting practices across the Commonwealth.
This report provides information on a specific set of infections. Surveillance data is only one component of the steps and successes that hospitals as well as the state as a whole are taking to improve patient safety. Other components include participating in collaboratives with other hospitals to determine best practices, or implementing initiatives to improve hand hygiene, disinfection procedures for medical equipment, and other preventive measures. These items are not covered in great detail in this report. To find out more about what your hospital is doing to improve patient safety contact the MDPH, (617) 753-8000.



Figure 1: HAI Surveillance in Massachusetts
The data included in this report represent a subset of infections that are tracked by the CDC and reported to MDPH.  They were selected for reporting because they relate to procedures that are performed frequently, may result in significant harm to patients, have consensus surveillance definitions, are easily identified and counted, and there are widely accepted methods that hospitals can use to reduce their frequency.
Central Line Associated Blood Stream Infections (CLABSIs): A central venous catheter (CVC), sometimes known as a central line, is a special type of flexible tube that is placed through the skin into a large vein in a patient’s chest, arm, neck or groin and ends in or close to the heart or one of the major blood vessels. CVCs are used to administer fluids, nutrition, chemotherapy, antibiotics, blood and blood products, to monitor the cardiovascular system, or to draw blood. While central venous catheters are considered an essential part of providing critical care, their use also places patients at increased risk for infection. Central line associated blood stream infections (CLABSIs) are serious, costly, and most can be prevented by following accepted practices for inserting and caring for central lines.

“The CDC defines a CLABSI as recovery of a pathogen from a blood culture (a single blood culture for organisms not commonly present on the skin and two or more blood cultures for organisms commonly present on the skin) in a patient who had a central line at the time of infection or within the 48-hour period before development of infection”

In 2009, the CDC estimated that the number of CLABSIs in intensive care units to ranged from 
…greater use of central lines means more opportunity for infections to occur in that ICU.
 
More than half of SSIs are not identified until patients are discharged from the hospital and patients with infection do not always return to the same hospital where the original surgery was performed.

12,000 to 28,000 per year.  Each episode results in $16,550 of additional healthcare costs.

All Massachusetts acute care hospitals are required to monitor and report CLABSIs occurring in all patients in intensive care units (ICUs). Patients requiring intensive care are usually sicker, require more complex treatment, and are at increased risk for HAIs. There are many different types of ICUs, each with different types of patients. Not all hospitals have each type of ICU. Examples include medical, cardiac, trauma, and neurosurgical. Each type of ICU differs in how frequently they use central lines, which contributes to risk for infection - greater use of central lines means more opportunity for infections to occur in that ICU.  
Surgical Site Infections (SSIs): Surgical site infections (SSIs) are infections that are directly related to an operative procedure. Some SSIs are less serious and only involve the skin or subcutaneous tissue. Other SSIs may be deeper and are more significant. Deep incisional and organ/space SSIs result in the greatest personal cost for patients and families, and additional financial burden on the health care system. For this reason, the MDPH specifically assesses the incidence of deep incisional SSIs and infections that affect body organs or spaces following specific procedures.
More than half of SSIs are not identified until patients are discharged from the hospital and patients with infection do not always return to the same hospital where the original surgery was performed. To identify infections after discharge and prevent underestimation of SSIs, hospital infection control programs routinely conduct a process known as post-discharge surveillance. Although there is no standard way to obtain this

Figure 2: Cross section Depicting Classifications of SSIs


oxygen and nutrients to the heart muscle. The wires used to close the incision stay in the patient’s body permanently and for the purposes of NHSN are considered to be an implant.
Hysterectomy: Vaginal hysterectomy is a surgical procedure where the uterus is removed through an incision made within the vagina, leaving no external (visible) scar. Abdominal hysterectomy is the surgical removal of the uterus through an incision in the abdominal wall.
Hip and Knee Arthroplasty: Hip and knee arthroplasty are surgeries to the hip or knee joint where the diseased or damaged joint tissue is removed and replaced with an artificial implant, or prosthesis.

Time to Infection: The surveillance definitions for SSI and CLABSI events include an element of time. For CLABSI, an infection is considered associated with the central line if it occurs within 48 hours of a central line being in place. For SSIs, the time period for reporting depends on whether or not implanted material is necessary for the procedure. An implant can provide a surface that bacteria can adhere to and grow on. Some of these bacteria may grow slowly so infection may take a long time to become apparent. Therefore, without an implant in place, an infection is considered pertinent if it occurs within 30 days of the surgery. If an implant is placed, however, any infection that happens at that site within one year is considered to be a result of the surgery. For the purpose of this report, hysterectomies are followed for 30 days for infection, and knee replacements, hip replacements, and coronary artery bypass grafts are followed for one year.  This means of data collection necessitates a delay in reporting of these implant-related procedures. 




Many factors may contribute to someone getting an infection, including prior health history, age, complications of a procedure, smoking, obesity, and others. Although having so many influences makes analyzing data difficult, the Centers for Disease Control and Prevention (CDC) has collected a large sample of nationwide data through NHSN. By assessing data collected between 2006 and 2008, the CDC has defined stratified risk and protective factors for each of the event types they review. Accounting for these factors is called “risk adjustment.” Through risk adjustment we are able to calculate a  “predicted” number of events based on historical data and the relative aggregate risk factors of the population receiving care at each hospital.  Though the models used here attempt a correction for some degree of risk, they likely do not entirely eliminate differences between facilities that may result from this risk.

For CLABSI, risk adjustment is based solely on the type of ICU where the central line was inserted. Because patient characteristics are not collected for blood stream infections, we cannot adjust for them.  We know that historically, for example, burn ICUs have had higher rates of infection than surgical ICUs, due to the difference in underlying risks for burn patients. Therefore, we calculate a different  ‘predicted’ number of infections dependent on the type of ICU. Previous reports prepared by MDPH

Risk adjustment is the process by which infection rates in hospitals or other sites of care are compared with one another in the context of how sick patients and their predispositions for infection when they first arrive for care
have shown that, as a state, Massachusetts has lower overall rates of infection than the nationwide averages. To encourage progress towards zero infections, we have chosen to use Massachusetts’s historical data to calculate the predicted number of infections for each ICU type in addition to using the national data. This allows us to compare hospitals to their close peers in the Commonwealth, to themselves, and to national performance measures, driving progress toward zero infections.
For SSI events, the CDC has reviewed historical data on each surgery type and identified factors that put someone at increased or decreased risk for infection. Each of these factors are included in an equation (a model) that allows us to determine a “predicted” number of events based on the individual data for each person who had a given surgery-type in a given hospital. Some of these factors are hospital characteristics. These categorizations help clarify why it may be reasonable for a given hospital to have a higher or lower rate of infection. Teaching hospitals, for example, generally have higher predicted rates of infection than community hospitals. This is not because teaching hospitals are more likely to make you sick, but rather because these hospitals often treat sicker patients with more complications and risk factors. Therefore, the patients seen in teaching hospitals are already at greater risk for infection when they enter the hospital, they are not placed at greater risk as a result of choosing to receive care in a teaching hospital.
Standardized Infection Ratio
The standardized infection ratio (SIR) is a measure that is used to compare how a single hospital’s rate of infection compares to the predicted number of infections based upon the previously described risk adjustment modeling. If the SIR is 1, there is no difference between the number of infections at the location in question and the predicted number of events. If the SIR is less than 1, there were fewer infections at that location than predicted, and if the SIR is above 1, there were more infections at that location than predicted.
The SIR is a ‘standard ratio’ that can be used to compare hospital performance over time.  It is not designed to explicitly compare hospitals to one another as hospitals differ in ways that are hard to measure.
Figure 3: Standardized Infection Ratio (SIR) Equation

Evaluation of the SIR: Statistical Significance and Confidence Intervals

We use the SIR to compare Massachusetts’s hospitals to national or state-based predictors. As previously noted, an SIR of 1 would indicate that a hospital is doing exactly as predicted, no better, no worse. However, what does an SIR of 1.7 mean? Based upon this simple interpretation, the hospital has more events than expected. But how do we define “more?” To answer this question, statistical testing is used to determine if “more” has meaning or if the variation is likely due to chance.  Throughout the data section the terms  “higher” or “lower” will appear to indicate when the number of infections is different in a meaningful or “statistically significant” way from the number predicted on the basis of the national or state averages.
We use these tests because the predicted value is really an estimate. NHSN does not capture every infection in every hospital in the United States. Additionally, while we try to account for the various factors that place a patient at greater (or lesser) risk for infection, the system does not capture every detail about every person. Each patient and location has a different set of risks that cannot fully be accounted
for in the calculation of the SIR. Also, this report looks at infections in a hospital during a finite time period. These events may occur randomly in time, and the way the time period is defined may capture all events for one hospital and none for another. Statistics provide us with tools to interpret variability. We are able to calculate a range for the SIRs into which we are 95 percent sure that the “true value” of the SIR would fall with all variables considered. We call this a 95 percent confidence interval.

If the value “1” falls within the range of a 95 percent confidence interval, we say that the actual value is not statistically significantly different from 1, or “the same.” If the range does not include 1 then the actual value is statistically significantly different from 1. The 95 percent confidence interval is largely based on the underlying sample, in this case, the number of central line days or the number of surgeries in a given location. With a larger sample, the confidence interval is narrower because the estimate is based on more observations.


The shared goal of all hospitals in Massachusetts is eliminate preventable healthcare associated infections.

The goal of all hospitals in Massachusetts is zero infections.  Some hospital locations have reported no infections during this reporting period. There could be many explanations for why other hospitals have reported one or more infections. It may not be due to any difference in infection prevention and control methods used, but rather because of risk profile of patients, the conditions for which they are treated, or the specialized levels of care required during this period. It is also important to note that the data included in this report were collected over a relatively short time period, and that even a single infection makes a significant impact on the rates reported. MDPH continues to improve the processes for identifying and reporting infections.
ADDITIONAL HAI REPORTING
In addition to reporting specific HAI outcome measures to MDPH through NHSN, all acute care Massachusetts hospitals are currently required to collect a uniform set of data on influenza vaccination rates of hospital employees.
Influenza (the flu) is a contagious respiratory illness caused by influenza viruses. Healthcare workers may be a source of transmission of the influenza virus in healthcare settings. The most effective method of preventing influenza and its potentially serious complications is annual immunization. Achieving and sustaining high influenza vaccination coverage among healthcare workers (HCWs) has been shown to reduce influenza infection and absenteeism among healthy HCWs, protects patients and leads to reduced disease burden and healthcare costs.  Despite the strong recommendation of major public health agencies, professional societies and healthcare organizations for annual, universal immunization of healthcare workers against influenza, the overall rates of immunization among healthcare workers has remained low. According to a survey

conducted by the CDC estimates of influenza vaccination coverage among healthcare personnel was 63.5% during the 2010-1011 influenza season.

To address this serious threat to the safety of patients, in 2008 the MDPH required all licensed healthcare facilities to offer, free-of charge, annual influenza vaccine to all personnel.  Healthcare facilities must also annually report specific data on influenza vaccination to MDPH. Annual public reports are used to benchmark improvement in the number of healthcare workers vaccinated in the Commonwealth are used to guide policy development and to set public health priorities. Based on results of data collected during the 2010-2011 influenza season, the MDPH has established an overall minimum performance goal for acute care hospital healthcare employee vaccination rates for the 2011-2012 influenza season. Statewide, the MDPH expects that a 90% influenza vaccination coverage rate will be reached for all acute care hospital employees, with no facility reporting a rate less than 73%.  This goal is two percentage points above the Massachusetts acute care hospital average reported rate of 71% in 2010-2011, to advance patient safety by ensuring optimal healthcare employee vaccination coverage of those who do not have a medical contraindication.

As a mechanism to meet and indeed exceed these goals as a measure of patient safety, two Boston-area institutions, Beth Israel Deaconess Medical Center and Boston Children’s Hospital have recently mandated influenza vaccination as a condition of employment. Others, such as Lahey Clinic, have instituted stringent “vaccination or mask” programs, which also have increased vaccination rates to include nearly all employees of the medical center. Hospital-specific flu vaccination rates are included in the Hospital Summary Sheets in Appendix 2.
Central Line Associated Blood Stream Infections (CLABSI)

Tables 2-4 and Figures 4-7 display aggregated data on central line associated blood stream infection (CLABSI) rates in Massachusetts. Where possible, data in the Fiscal Year 2011 (July 1, 2010 to June 30, 2011) reporting period have been compared to aggregated statewide data from July 1, 2008 through June 30, 2010, the ‘state baseline rate.’ To assess overall statewide trends against national performance, the CLABSI data have also been compared to the national baseline data published by the Centers for Disease Control and Prevention in 2010. These baseline rates are multiplied by the number of ‘central line days
’ to calculate the predicted number of events. Due to potential inaccuracy of small sample sizes, hospitals with a
predicted number of infections (less than 0.5) have been withheld from this report.

Overall, intensive care units (ICUs) in the Commonwealth appear to have either improved or maintained their rates of CLABSI, both compared to the historical data in the state baseline rate and to national data. Such stability or improvement is true in adult, pediatric, and neonatal ICUs.

Individual hospital data, including depiction of relative statistical significance, are displayed in Appendix 2. The following tables and figures do not
Overall, intensive care units (ICUs) in the Commonwealth have either improved or maintained their rates of CLABSI. 

differentiate between criteria 1 and all-cause CLABSI.
 Massachusetts acute care hospitals reported 199 CLABSIs during FY11, an overall decrease in SIR of 24% from FY10 (see Appendix 1 for 2010 data).

Of these:

Massachusetts acute care hospitals reported 199 CLABSIs during FY11, an overall decrease in SIR of 24% from FY10




From 2010 to 2011, CLABSI SIR seen in neonatal ICUs (NICUs) decreased by 32.14% (not statistically significant). CLABSI rates by birthweight can be found in Table 4.

As previously described, Figure 4 depicts statewide improvements in CLABSI SIR, aggregated to include all ICU types.


Figure 4: CLABSI Standardized Infection Ratio by ICU Type (All Ages)

Similarly, Figure 5 depicts stable infection rates over time in adult ICUs.
Figure 6 depicts a statistically significant improvement in CLABSI rates in pediatric ICUs from 2010 to 2011.


Figure 5: CLABSI SIR in Adult ICUs



Figure 6: CLABSI SIR in Pediatric ICUs
Figure 7 shows that in aggregate, NICU CLABSI SIR has remained stable over time. Babies weighing between 751-1000g are statistically significantly less likely to contract a CLABSI than predicted (Table 4).
One of the key CLABSI prevention methods is maximizing appropriate utilization of central lines – that is, reducing introduction of a known HAI risk agent unless clinical necessary. Overall, the reduction in central line days (seen in Table 5) was minimal from 2010 to 2011. The only location in which central line utilization reduction may be playing a role in driving CLABSI prevention in the Commonwealth is in medical/surgical ICUs in academic medical centers. In these teaching hospital Med/Surg ICUs, there was a 44% reduction in CLABSI from 2010 to 2011, and a 10.47% reduction in the use of central lines. However, central line reduction was coupled with other prevention and infection control interventions, and causality cannot be determined from these data.
Figure 7: Massachusetts CLABSI Standardized Infection Ratio by ICU Type (Neonatal)




Table 5: Central Line Days by ICU Type

Figure 8: Pathogens Identified from CLABSI in Adult and Pediatric ICUs (FY11)


A variety of different pathogens cause HAIs. Figures 8 - 9 show the pathogens identified in CLABSI from FY11. Many of the HAIs described in this report are caused by organisms commonly found on the skin. Methicillin-resistant Staphylococcus aureus (MRSA), a bacterial infection that is particularly resistant to antibiotics, and the most commonly discussed healthcare associated infective agent, is identified in only a relatively small proportion of these infections.
Surgical Site Infections (SSIs)



Figure 9: Pathogens Identified in CLABSI in NICUs (FY11)


All surgical infection types reported to the DPH with the exception of vaginal hysterectomy were statistical similar or lower in Massachusetts as compared with the NHSN national baseline. Further investigation is needed to determine the causes of the increase in rate VHYS infections, though it may in part be due to coding inconsistencies by which hysterectomies with an abdominal incision but a vaginal extraction are counted as vaginal hysterectomies. Additional analysis is required to understand the factors that may have influenced the higher than expected vaginal hysterectomy infection SIR.
Massachusetts is currently one of only three states that mandate the reporting of surgical site infection for vaginal hysterectomy procedures.  In contrast, orthopedic and CABG procedures are reported by the majority of states with mandates in place.  While many healthcare facilities report SSI data related to VHYS voluntarily, detection and reporting may be less robust than for other mandated SSIs.
CDC’s State-Specific Healthcare-Associated Infections Summary Report indicates states with data validation programs such as Massachusetts were likely to have higher CLABSI rates than states without a data validation process.  While a similar CDC report has not yet been presented for SSI, states validating SSIs might appear to have higher rates because of validation efforts rather than a truly higher rate of infection.

MDPH data cleaning and validation protocols as well as prioritization of reporting by MA hospitals have resulted in improvements in case finding, application of surveillance definitions and data accuracy.  Data validation promotes accurate reporting and may affect SSI SIRs especially when evaluated against other states without mandates or data validation processes.  Doing a better job of counting all SSIs may give the appearance of a higher infection rate because the national comparison includes hospitals that may not capture all infections.
In addition to the potential impact data validation may have on reported rates, another possible cause for higher than expected SSI data is related to the process called post discharge surveillance.  With reductions in the length of postoperative hospitalization many SSIs are not identified until patients are discharged from the hospital and may not require admission to the admitting hospital.  To identify infections after discharge and prevent underestimations of SSIs, hospital infection control programs routinely conduct a process known as post discharge surveillance. Although there is no standard way to obtain this information, hospitals use various approaches, including review of data sources for readmission and emergency room visits, clinic visit records and pharmacy records to improve the detection of SSIs.  Post discharge surveillance (PDS) methods are highly variable across institutions, are resource dependent and are influenced by the availability of electronic information systems.  For these reasons NHSN excludes infections identified through PDS in their analysis.

MDPH recognizes reliance on inpatient case-finding and infection identified on readmission will result in underestimates of SSI.  MDPH sees PDS is an important method to identify SSIs and does include their occurrence in data analysis. For example, hospitals with advanced electronic surveillance systems may have the capability of obtaining automated data for all patients who receive antibiotics or are seen as an outpatient.  The availability and use of electronic medical records allows IPs to gain information that may lead to detection of infection that might otherwise not be captured. When reviewing published state and hospital specific data, it is important to be aware that case finding methods, access to electronic data bases and variations in methods of PDS may be important factors affecting the number of reported infections.


Hospital-specific trends for all of the SSIs are included in Appendix 1. Graphical depictions of statewide SIR, hospital specific SIR, and 95% confidence intervals are included. Given the limited number of infections that occur, plots are included both for FY09-FY10 data in aggregate for procedures including implants, and for FY09-FY11 where possible. Per the relatively robust aggregate data, the majority of hospitals perform neither better nor worse than predicted. Table 7 includes those hospitals that had statististically significantly more or less infections than predicted in aggregate.








The Department of Public Health and partner organizations actively collaborate to disseminate best practices and evidence based guidelines across the Commonwealth. A variety of activities are currently underway to drive HAI quality improvement and patient safety.
Infection Prevention Unit Activities
To actively support the use of the evidence- based best practices, MDPH implemented an Infection Prevention Unit within its Division of Health Care Quality. For their first project, MDPH infection preventionists (IPs) with extensive HAI experience developed an on-site assessment tool based on state and federal regulations and guidelines, as well as the recommendations and best practices identified by the Betsy Lehman Expert Panel. The IPs conducted onsite consultation visits in each acute care hospital using the assessment tool to promote an open discussion of current practices and innovative infection prevention initiatives. In addition, MDPH IPs provided guidance on implementation of best practices, collection and submission of HAI data, and addressed concerns.
In April 2010, MDPH IPs began unannounced infection prevention and control-focused surveys of all acute care hospitals. They conducted reviews to verify compliance with regulations, associated guidelines and relevant best practices. To date, 43 of the 77 acute care campuses have been surveyed.

MDPH nurse-surveyors conduct unannounced, on-site assessments of infection control programs, encouraging innovative programs and guiding best practices, as well as addressing deficiencies or concerns
When areas of deficiency are cited, each hospital is required to address noted issues and submit a detailed and acceptable plan of how its practices will be improved including identification of the person(s) responsible for ongoing monitoring.

Surveyors noted deficiencies related to a process called high level disinfection (HLD) in many of the hospitals visited. HLD is often used to reprocess reusable, heat sensitive medical devices that cannot undergo traditional sterilization processes.  The findings prompted MDPH to issue an advisory to all hospital to review and if necessary update, policies, procedures and practices related to HLD.
Many other hospitals were cited for deficiencies in the environment of care, or the failure to consistently maintain a sanitary physical environment.  For example, failure to separate clean items from soiled; observance of items that were visibly soiled would generate such a citation. Approximately half of hospitals surveyed were deficient at the point of care, defined as the failure to consistently implement manufacturer’s instructions for disinfection of devices used between patients at their bedsides, such as glucometers.
Additionally, medication management deficiencies, in which consistent assurance of safe administration and storage of medications was not possible, were noted in several hospitals. A medication management deficiency may be triggered by the observance of outdated medications, or by a patient’s medication vials not being dated when opened to ensure the medication did not exceed the recommended shelf life. Several citations for sharps injury prevention were also noted, in which hospitals failed to consistently provide safe needle devices or other technology that minimizes the risk of injury to health care workers. The relative occurrence of the five most common deficiencies is noted in Figure 13. 


Figure 12: Relative Ratio of Citations Issued During Infection Prevention Surveys Through November 1, 2011 (n=43)
Support for Hospitals: Before statewide NHSN reporting began, hospitals completed user-specific CDC/NHSN training. Additionally, technical assistance and training on NHSN enrollment procedures, standard definitions and reporting measures has been provided for all hospitals. MDPH staff, in consultation with the CDC, provides ongoing support for hospitals.

Massachusetts Coalition for the Prevention of Medical Errors: MDPH supports the Massachusetts Coalition for the Prevention of Medical Errors’ collaborative programming designed to help hospitals in their work to prevent HAIs. Working with the Massachusetts Hospital Association (MHA), MDPH, and the Betsy Lehman Center for Patient Safety, the Coalition’s goal has been to enlist 100% of acute care hospitals, and accelerate progress in infection prevention in those hospitals by sharing local and national best practices, tools and resources, implementation strategies, as well as maintaining top leadership support.
The Coalition has hosted a number of seminars on infection prevention and approaches for promoting quality improvement. All hospitals participated in one or more of these trainings. Programs were also developed to ensure senior hospital leadership involvement in this initiative. As a result of these focused meetings senior leaders from all hospitals signed a letter of commitment prioritizing infection prevention for their facility.  To promote the sharing of effective strategies the Coalition has published and distributed a collection of more than 30 successful prevention projects reported by more than 25 hospitals.
Massachusetts hospitals continue to be actively involved in HAI reduction activities intended to make care both safer and of higher quality. All hospitals licensed by MDPH are required to have a hospital-wide program for the prevention, control, and investigation of infectious diseases. Nurses, physicians, medical technologists, and other professionals who have acquired special training in infection control or epidemiology, manage these programs. Through their infection prevention and control programs, hospitals strive to improve the care and safety of patients by following the recommendations and standards of agencies such as the CDC.  Hospitals routinely collect and analyze data on HAI above and beyond that reported to NHSN/MDPH, as well as on practices that have been shown to reduce the risk of HAI.
HAI is a focus of wide spread attention at the state and national levels.  This attention has resulted in the development of several national HAI prevention programs, which offer participants opportunities for shared learning, support and tools to help eliminate HAI. Many Massachusetts healthcare facilities are participating in MDPH supported collaborative educational programs aimed at reducing specific HAIs. Interventions combine evidence-based prevention practices as well as additional approaches to promote quality improvement and a culture of patient safety and open reporting. Successful implementation of these models is dependent upon executive leadership guiding overall institutional commitment to foster, promote, and support collaborative goals of improvement.

Hospitals have also implemented prevention activities to eliminate HAI based on needs identified within their specific facilities.

In August 2009, the CDC announced the award of a $1.5 million grant to Massachusetts with American Recovery & Reinvestment Act of 2009 (ARRA) funding, to carry out activities to meet the expectations described in the U.S. Department of Health and Human Services 2009 Action Plan to Prevent Healthcare Associated Infections (Figure 14). This funding facilitated the development of new and the furtherance of existing state efforts to address HAIs. ARRA funding supports the following activities:
· Coordination and Reporting of State HAI Prevention Efforts: Enhanced MDPH efforts to coordinate and implement HAI prevention activities;
· Detection and Reporting of HAI Surveillance Data: Improved the quality of NHSN-based reporting system with data cleaning and validation activities. Included hiring of JSI Research and Training Institute, Inc., to develop and implement a sustainable system of data validation;
· Establishing a Prevention Collaborative: MDPH partnered with the Massachusetts Coalition for the Prevention of Medical Errors to conduct two collaborative initiatives targeting reductions in central line associated blood stream infection (CLABSI), and Clostridium difficile infection. The comprehensive infection prevention training promoted measureable progress toward the national prevention targets. The innovative approach to collaborative learning includes a dual focus on evidence based- infection prevention practices and adaptive strategies to achieve better compliance with these practices.  Key components of these initiatives also include engaging senior hospital leadership and promoting improvements in the organization’s overall safety culture.  To date, the 28 hospitals participating in the 

collaborative have achieved an overall 30% reduction of hospital onset disease.
Massachusetts State HAI Action Plan: ARRA funding also required the development of a comprehensive statewide plan to reduce HAIs. The adoption of the Massachusetts State HAI Prevention Plan identified state-level long-range prevention targets and is consistent with national five-year HHS goals and objectives. The plan is available for review on the following website, www.mass.gov/dph/dhcq.

The challenges of eliminating HAIs are multi-faceted and ongoing progress towards the state and national goal of zero requires leveraging current initiatives and expansion to additional settings of care. Sustainable success requires working collaboratively with identified local, regional and national partners and engaging new stakeholders with the shared priority of eliminating HAI.   In August 2011, through a competitive process, MDPH was selected to receive CDC funding to establish a quality improvement initiative furthering the previously described focus on preventing CDI. C. difficile is an anaerobic, spore forming toxigenic bacteria and an important cause of HAI. Symptoms range from mild gastrointestinal illness to severe life threatening disease. CDI results in increased length of hospitalization and higher readmission rates with associated additional healthcare costs.  Risk factors include advanced age, exposure to antimicrobials and hospitalization making residents of long-term care facilities particularly vulnerable.




Figure 14: Overview of Current Massachusetts Activities
Building on the prior successful CDI learning collaborative in acute care settings, a new CDI initiative to include the setting of long-term care was launched in November 2011. Expected project outcomes include greater understanding of the magnitude of the problem in participating long term care facilities (LTCFs) and “ feeder” acute care hospitals by establishing baseline assessment for rates of CDI occurrence and transmission; enhancing communication between caregivers in both settings; adherence to proven prevention strategies; and introduction of important related prevention concepts such as antibiotic stewardship. LTCFs will work closely with acute care hospitals where residents are admitted when hospitalization is required.

Infection prevention work in Massachusetts is also enhanced by relationships with a variety of academic experts throughout the state. Most recently, infectious disease and pharmacy specialists from the University of Massachusetts Medical School, Brigham and Women’s Hospital and Tufts Medical Center joined the MDPH and the Coalition in planning and executing a statewide antibiotic stewardship workshop for almost 200 participants from more than 45 facilities.



The Department is committed to driving internal and external continuous quality improvement processes with regard to pubic reporting, both of HAIs and other quality and safety measures. We firmly believe that publically reported data can be presented in ways that can motivate and facilitate improvements in quality, and that there are several distinct audiences that can benefit from the MDPH HAI report, with different but overlapping needs. We believe that data should be approachable, meaningful, and actionable for all of these audiences.
For consumers, MDPH seeks to use infection risk models to help individuals to estimate their own specific HAI risks to further inform decision-making. For example, patients should be able to weigh the pros and cons of a surgery, both deciding among different surgical options and sites. Moreover, patients should be empowered to become active participants in infection prevention, learning how to engage hospitals around HAI prevention efforts and to discuss one’s own infection risks with providers.
For hospital leadership and providers, we must make the reported HAI data easily actionable so that reports may be used to more rapidly drive improvements. This may include developing thresholds for action and recommended next steps if these thresholds are reached, as well as
The Department believes that publically reported data must be presented in ways that motivates and facilitates improvements in quality. We believe that data should be approachable, meaningful and actionable for all.
benchmarking our state not against national averages, but against high-performers in the 80th percentile and higher. Moreover, proposals have been made to the Department to harness real-time surveillance methodologies, perhaps such as have been used for vaccine safety surveillance, to enhance impact on quality improvement activities. Using different surveillance periods based on data availability, and estimating expected counts based on varying length of surveillance period might be a way of facilitating such real-time models. Development of qualitative processes to assess factors associated with best and worst performers across the state, and to identify greatest improvers will facilitate highlighting specific practices and organizational culture characteristics to maximize prevention.
The Massachusetts Legislature provided funding for the Statewide Infection Prevention and Control Program beginning in 2007.  Due to the economic down turn, the original $1,000,000 provided for this program was reduced to $568,820 by FY10. The current state budget appropriation for FY12 is $251,281, representing an overall reduction of 75% since program inception. Investments at the federal level became available during the critical period of program implementation. Federal funding has been central to accelerating progress by complementing state funding, enhancing state HAI infrastructure and allowed expansion of statewide program efforts. Although expiration of federal funds and state budget reductions have threatened our sustainability, MDPH is resolute in its pursuit of eliminating every preventable HAI.
At the MDPH, we remain deeply committed to driving quality improvement and ensuring patient safety in all health care settings across the Commonwealth. Looking back over the last several years of public reporting, we are proud of the progress that has been made. Yet we are simultaneously deeply aware that every day, infections occur in hospitals in the Commonwealth. And so we continue forward.  
At the MDPH, we remain deeply committed to driving quality improvement and ensuring patient safety in all health care settings across the Commonwealth.
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Appendix 1: Additional Data – Criteria 1 CLABSI and Hospital Specific SSI
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How to Read a Hospital-Specific SIR Figure
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General Description

The hospital-specific SIR figures in this report provide a visual interpretation of the number of surgeries observed by each hospital during the time period compared to the predicted number based on the national models. This brief tutorial explains how to read these figures and describes what the data mean. In the figure header you will find the surgical procedure type, the timeframe during which the surgeries were performed, and the SIR comparing all observed infections for this surgery type in the state to the number predicted by applying the national model to the population who underwent that procedure of interest over that time period. The variables in the figure include: hospital, number of procedures performed (#PROCS), number of infections reported (#EVENTS), standardized infection ratio comparing the number of infections reported to the number predicted by the national model (SIR), and the bar plot of SIR’s 95% confidence interval (CI) . In the bar plot portion, the black dot represents the SIR and the colored bar shows the range of the 95% CI. The dotted line in the plot is located at one, which is the SIR value for all hospitals if the number of infections observed is the same as the number predicted. For a detailed explanation of the SIR and 95% CI please refer here. Please note that only hospitals with a predicted number of infections of one or greater are included in these figures. Hospital specific SIRs for facilities that do not have a predicted number of infections of one or greater can be found in tables here.
· Hospital A – Hospital A performed 1000 surgical procedures, which resulted in two infection events. When the national model was applied to the 1000 surgical procedures, 5.2 infections were predicted. This yielded a SIR of 0.38 with a narrow 95% CI that has an upper limit less than 1.0. Since the 95% CI does not cross 1.0 (the dotted line) it means that the SIR is significantly lower than the predicted value of 1.0.
· Hospital B – Hospital B performed 400 procedures, resulting in one infection. The model predicted 1.8 infections based on the procedure information provided. This yielded a SIR of 0.55 with a wide 95% CI. The 95% CI is wider than in Hospital A because Hospital B performed many fewer procedures, making the SIR less stable. In this case, even though the SIR is less than one, the 95% CI crosses 1.0, meaning that the SIR is not statistically different than the predicted value of 1.0.
· Hospital C – Hospital C performed only 400 procedures, but they had three infections. The model applied to these 400 procedures predicted 1.2 infections. This yielded a high SIR of 2.44. Like Hospital B, Hospital C has a wide 95% CI because they performed relatively few procedures. Due to the wide 95% CI the SIR is not significantly different than the predicted, though it seems much higher than 1.0.
· Hospital D – Hospital D performed 600 procedures, resulting in 8 infections. 2.5 infections were predicted. This yielded a SIR of 3.26. The entire 95% CI is greater than 1.0, meaning that the SIR is significantly higher than the predicted value of 1.0.
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Criteria 1 CLABSI

NHSN categorizes CLABSIs into 3 categories; criteria 1, 2 and 3. In a criterion 1 infection, the patient has a recognized “true” pathogen cultured from one or more blood cultures and the organism cultured from blood is not related to an infection at another site. Infections classified as criteria 2 or 3 when an organism commonly found on the skin (i.e., diphtheroids [Corynebacterium spp.], Bacillus [not B. anthracis] spp., Propionibacterium spp., coagulase-negative staphylococci [including S. epidermidis], viridans group streptococci, Aerococcus spp., Micrococcus spp) is cultured from two or more blood cultures drawn on separate occasions and the patient is symptomatic for a blood infection. The requirement of a second positive culture and symptoms for the criteria 2 and 3 infections are to insure the initial positive culture was not due to contamination of the specimen during collection or processing

In the body of this report, criterion 1 CLABSIs are presented as part of the total CLABSI reporting. The initial recommendation of the HAI Expert Panel was to report only criterion 1 for public reporting, as the definition is the most easily applied across hospitals and there is less room for mis-classification of infections. The tables from the body of the report are repeated here, with only criteria 1 cases.

As in the rest of the report, state baseline data was from July 1, 2008 through June 30, 2010. National comparison data was taken from the 2010 CDC publication. State fiscal year 2010 is from July 1, 2009 through June 30, 2010; fiscal year 2011 is from July 1, 2010 through June 30, 2011. Hospitals with a predicted number of infections less than 0.5 have been suppressed. 

Table 1: Massachusetts Criterion 1 CLABSI rates in ICUs compared to State Baseline Rates; July 1, 2010-June 30, 2011

	ICU Type
	Number of Locations
	Criterion 1 BSI
	BSI per 1,000 Central Line Days
	Predicted Events
	SIR
	95% Confidence Interval
	Compared to Predicted

	Burn
	2
	11
	7.3333333
	7.328362
	1.50
	0.74 - 2.68
	Same

	Medical Cardiac
	12
	11
	0.7487577
	15.488156
	0.71
	0.35 - 1.27
	Same

	Surgical cardiothoracic
	10
	14
	0.6051699
	16.663145
	0.84
	0.45 - 1.41
	Same

	Medical (not major teaching)
	2
	0
	0
	0
	.
	.
	***

	Medical (major teaching)
	14
	34
	0.9827442
	38.448981
	0.88
	0.61 - 1.23
	Same

	Medical/surgical (not major teaching)
	47
	36
	0.8595783
	32.165526
	1.12
	0.78 - 1.55
	Same

	Medical/surgical (major teaching)
	7
	8
	0.5479077
	13.298218
	0.60
	0.26 - 1.18
	Same

	Pediatric medical or medical/surgical
	7
	9
	0.8749757
	16.738964
	0.54
	0.24 - 1.02
	Same

	Neurosurgical
	2
	1
	0.1823819
	4.3776447
	0.23
	0.00 - 1.27
	Same

	Surgical
	15
	16
	0.5058329
	19.534194
	0.82
	0.46 - 1.33
	Same

	Trauma
	3
	2
	0.3905487
	3.244366
	0.62
	0.07 - 2.22
	Same


Table 2: Massachusetts Criterion 1 CLABSI Rates compared to National Rates in ICUs

	ICU Type
	Fiscal Year
	Number of Locations
	Criterion 1 BSI
	Central Line Days
	BSI per 1,000 Central line days
	Predicted Events
	SIR
	95% Confidence Interval
	Compared to Predicted

	Burn
	2010
	2
	9
	1,717
	5.24
	8.24
	1.09
	0.49 - 2.07
	Same

	
	2011
	2
	11
	1,500
	7.33
	7.20
	1.53
	0.76 - 2.73
	Same

	Medical (major teaching)
	2010
	15
	32
	35,060
	0.91
	77.13
	0.42
	0.28 - 0.58
	Lower

	
	2011
	14
	34
	34,597
	0.98
	76.11
	0.45
	0.30 - 0.62
	Lower

	Medical (not major teaching)
	2010
	2
	0
	1,449
	0.00
	2.17
	.
	.
	***

	
	2011
	2
	0
	1,779
	0.00
	2.67
	.
	.
	***

	Medical Cardiac
	2010
	12
	20
	13,952
	1.43
	22.32
	0.90
	0.54 - 1.38
	Same

	
	2011
	12
	11
	14,691
	0.75
	23.51
	0.47
	0.23 - 0.83
	Lower

	Medical/surgical (major teaching)
	2010
	7
	21
	16,309
	1.29
	26.09
	0.81
	0.49 - 1.23
	Same

	
	2011
	7
	8
	14,601
	0.55
	23.36
	0.34
	0.14 - 0.67
	Lower

	Medical/surgical (not major teaching)
	2010
	47
	28
	41,325
	0.68
	45.46
	0.62
	0.40 - 0.89
	Lower

	
	2011
	47
	36
	41,881
	0.86
	46.07
	0.78
	0.54 - 1.08
	Same

	Neurosurgical
	2010
	2
	4
	5,052
	0.79
	9.60
	0.42
	0.11 - 1.06
	Same

	
	2011
	2
	1
	5,483
	0.18
	10.42
	0.10
	0.00 - 0.53
	Lower

	Pediatric medical or medical/surgical
	2010
	7
	16
	10,379
	1.54
	23.34
	0.69
	0.39 - 1.11
	Same

	
	2011
	7
	9
	10,286
	0.87
	22.84
	0.39
	0.18 - 0.74
	Lower

	Surgical
	2010
	17
	27
	31,251
	0.86
	59.38
	0.46
	0.3 - 0.66
	Lower

	
	2011
	15
	16
	31,631
	0.51
	60.10
	0.27
	0.15 - 0.43
	Lower

	Surgical cardiothoracic
	2010
	10
	22
	23,011
	0.96
	25.31
	0.87
	0.54 - 1.31
	Same

	
	2011
	10
	14
	23,134
	0.61
	25.45
	0.55
	0.30 - 0.92
	Lower

	Trauma
	2010
	3
	4
	5,463
	0.73
	16.94
	0.24
	0.06 - 0.60
	Lower

	
	2011
	3
	2
	5,121
	0.39
	15.88
	0.13
	0.01 - 0.45
	Lower


Table 3: Massachusetts Criterion 1 Line Infection Rates in NICUs compared to State Baseline Rates, by Birth weight Category and Line Type

	Birth Weight
	Line Type
	Criterion 1 BSI
	Line Days
	Rate per 1,000 Days
	Predicted Number of Infections
	SIR
	95% Confidence Interval
	Compared to Predicted

	<=750 g
	Central Line
	8
	2,788
	2.87
	6.22
	1.29
	0.55 - 2.53
	Same

	
	Umbilical Catheter
	2
	925
	2.16
	2.71
	0.74
	0.08 - 2.66
	Same

	
	CL and UC
	10
	3,713
	2.69
	8.93
	1.12
	0.53 - 2.06
	Same

	751-1000 g
	Central Line
	2
	2,855
	0.70
	8.20
	0.24
	0.03 - 0.88
	Lower

	
	Umbilical Catheter
	1
	993
	1.01
	1.07
	0.94
	0.02 - 5.22
	Same

	
	CL and UC
	3
	3,848
	0.78
	9.26
	0.32
	0.06 - 0.94
	Lower

	1001-1500 g
	Central Line
	4
	2,641
	1.51
	5.37
	0.75
	0.20 - 1.90
	Same

	
	Umbilical Catheter
	1
	2,141
	0.47
	2.49
	0.40
	0.01 - 2.23
	Same

	
	CL and UC
	5
	4,782
	1.05
	7.86
	0.64
	0.20 - 1.48
	Same

	1501-2500 g
	Central Line
	2
	2,609
	0.77
	4.96
	0.40
	0.04 - 1.45
	Same

	
	Umbilical Catheter
	0
	1,073
	0.00
	0.50
	0.00
	0.00 - 7.31
	Same

	
	CL and UC
	2
	3,682
	0.54
	5.47
	0.37
	0.04 - 1.32
	Same

	>2500 g
	Central Line
	0
	1,916
	0.00
	0.58
	0.00
	0.00 - 6.33
	***

	
	Umbilical Catheter
	0
	1,084
	0.00
	1.27
	0.00
	0.00 - 2.89
	***

	
	CL and UC
	0
	3,000
	0.00
	1.86
	0.00
	0.00 - 1.98
	Same
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Appendix 3: Technical Methods

January 2012 MA HAI Report – Technical Methods

Analytical Methods
The process of data analysis begins with extracting data files from the NHSN server for the entire reporting period (July 1, 2008 through June 30, 2011). These files are imported into SAS 9.2 (Cary, NC) where they are cleaned, manipulated, and analyzed. Final data sets for this report were extracted on November 22, 2011, meaning that any changes made to the data after that date are not reflected here.

Throughout the report, data are either presented as “cumulative/aggregate” or “most recent fiscal year.” Cumulative or aggregate data consists of all the complete CLABSI or SSI data over the entire reporting period. The most recent fiscal year (FY2011) spans from July 1, 2010 through June 30, 2011. This is the timeframe used for CLABSI data and SSI procedures without implants (HYST and VHYS). SSI procedures with implants (CABG, HPRO, KPRO) require a full year of post-surgical follow-up for infection, so procedures done during the most recent fiscal year do not have complete follow-up. Therefore, the most recent fiscal year with complete data is FY2010, July 1, 2009 through June 30, 2010. 

Data Cleaning and Validation

As data collection through NHSN was initiated statewide in July 2008, the process of data cleaning and validation has been ongoing. Ensuring that the HAI data used for public reporting and policy-making is as complete and accurate as possible has been paramount to those working at both state and hospital-levels. There are a number of junctures at which these data are checked for validity. This begins with the hospitals themselves; namely the infection preventionists, data managers, and others responsible for collecting, synthesizing, and entering HAI data. The NHSN system, where the data are entered and stored, has a series of internal logic checks which prevent users from entering inaccurate data, such as accidentally recording a vaginal hysterectomy procedure for a male, or entering a procedure date before the patient’s date of birth. Further data checks, both scheduled and random, are conducted by the state epidemiology HAI team. Bi-monthly data cleaning reports are prepared by state epidemiologists and sent to each hospital’s data manager to notify them of any flagged data that may be missing or erroneously entered. Other data checks are done at random intervals at the state level, which have identified a variety of hospital-specific as well as statewide data issues. Finally, since August 2010, a team from John Snow, Inc has visited every hospital in the state to validate a sample of patient records. These chart reviews are intended to identify patient outcomes that have been misclassified according to the NHSN definitions. Any inconstancies are discussed with the hospital IP and changed accordingly to ensure adherence to the reporting guidelines. In total, these tiers of data cleaning and validation act as a broad safety net, catching any missing or invalid data that may otherwise be publicly reported.
Calculating Predicted Values

The SIR is calculated by dividing the number of observed infections by the number of predicted infections. Predicted values are derived as follows. 
Central Line-Associated Blood Stream Infection (CLABSI):

From 2006-2008, NHSN compiled all CLABSI data submitted nationally to produce baseline infection rates by location-type. The predicted number of infections is calculated by multiplying the location’s number of central-line-days by the NHSN rate and dividing by 1,000. This allows for SIRs to be calculated at the location, hospital (see figure 3.1), and state levels.

 Figure 3.1: CLABSI SIR Predictions
 [image: image3.emf]
Surgical Site Infection (SSI):

For each surgical procedure, the number of predicted infections is derived from a logistic regression model using the baseline time period from 2006-2008. The logistic regression model allows for many risk factors to be considered for each procedure. Another virtue of the model is that it is flexible, allowing the risk factors included to be procedure-specific, yielding a more precise risk-adjustment among the patient population for each procedure, and consequently, more accurate SIRs.

Using the logistic regression model, each patient’s risk attributes are entered into the model to produce an individual probability of infection (see Figure 3.2). To calculate the predicted number of SSIs in the population of interest, the individual probabilities for each person are summed. The resulting “predicted” value is then compared to the actual number of infections to determine the SIR for that population.

For more specific information on how the NHSN SSI logistic regression model was developed, please refer to the seminal paper by Mu et al, which details the construction and utilization of the model.

Figure 3.2: SSI Logistic Regression Model Predictions
  [image: image4.emf]
Exclusion Criteria

While it is a requirement that all surgical procedures of interest and all ensuing infections be entered into the NHSN system by hospitals, not every one of these procedures or infections are included in the final analysis. Some of these exclusions are employed by NHSN, while others have been put in place at the state level.

NHSN Exclusions:

NHSN created two logistic regression models to calculate predicted values that, while using the same principles, employ different inclusion criteria. The All SSI model calculates the predicted values for the SIRs by including all infections regardless of type or process of identification. The second model, Complex A/R, differs from the All SSI in that it excludes outpatient procedures as well as infections that are identified as superficial (primary or secondary) or deep incisional-secondary. Procedures can also be excluded for the following reasons:

· Missing one or more of the risk factors required for the logistic regression model. 

· Procedure duration is <5 minutes or >IQR5.
 The IQR5 values for procedures completed in Massachusetts are found in Figure 3.3.
· Patient’s age at procedure is <1 day old or ≥ 109 years old. 

· Wound Class is listed as undefined (‘U’). 
Figure 3.3. IRQ5 Values for Procedures of Interest
	IRQ5 Values for Procedures of Interest

	Procedure
	Duration (minutes)

	CBGB
	846

	CBGC
	895

	HPRO
	380

	HYST
	479

	KPRO
	354

	VHYS
	449


The Complex A/R model is used by MDPH to calculate predicted values, but with slightly modified exclusion criteria in reporting observed infections.

Massachusetts Department of Public Health Modifications to the Complex A/R Model: 

MDPH modifies the Complex A/R model in two ways: 

· KPRO and HPRO procedures identified as revisions are excluded from the analysis. For KPRO, only primary (total) procedures are included, and for HPROs only total primary and partial primary procedures are included as recommended by the Expert Panel on Health Care Associated Infections. The predicted number of KPRO and HPRO calculated by the model is therefore somewhat higher than when employing the unmodified Complex A/R model.
· MDPH includes infections identified through post-discharge surveillance (PDS), while NHSN does not include those infections in its Complex A/R model. NHSN excludes infections identified via PDS from their analyses due to the wide disparity among hospitals in their ability to identify these infections. However, MDPH asserts that if an infection is identified, no matter the route, it should be counted as such. 
· MDPH also includes deep and organ space infections. 
Limitations

MDPH can only analyze the data that are reported. Data are collected from various systems within a given hospital, and across many hospital systems. Not all data may be easily accessible, and both completeness and timeliness of reporting varies between hospitals. Moreover, some hospitals have more capacity to identify post-discharge infections than others.
HAIs are complex and often involve many facets of patient care. The statistics presented here provide a limited measure of this problem. They do not include all infections that occur within a healthcare setting, nor do they show all of the progress hospitals are making to prevent HAIs. Statistical methods, such as excluding certain infections and comparing to a predicted value, are employed to allow for comparisons and clear measures. MDPH recognizes that each of the infections reported happened to a person; to that individual and their loved ones, the impact is often extremely significant. 
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Appendix 4: 
Development of the Massachusetts Infection Prevention 
& Control Program  

	Date
	Description 

	2006
	Healthcare reform legislation enacted with HAI prevention provisions 

	November 30, 2006
	MDPH convenes multidisciplinary Expert Panel

	January – December 2007
	Monthly Expert Panel meetings

	January 2008
	Expert Panel presents recommendations to MDPH and the Betsy Lehman Center.

	February 13, 2008
	Public Health Council approves regulations requiring acute care hospitals report specific HAI data to MDPH and the Betsy Lehman Center.

	February 22, 2008
	Acute care hospitals receive notice on mandatory HAI reporting requirements.

	March 25, 2008
	Statewide hospital training on NHSN

	April 1, 2008
	Acute care hospitals required to complete training and enroll in NHSN.

	April 3, 2008
	First meeting of the HAI Technical Advisory Group (TAG)

	June 25, 2008
	Massachusetts Coalition for the Prevention of Medical Errors Program: Preventing Hospital Acquired Infections in Critical Care Settings

	July 1, 2008
	Mandatory reporting of HAI begins

	August 2008
	Publication of HAI consumer focused fact sheet

	August 2008
	Hospital training on MRSA point prevalence survey

	September 2008
	Massachusetts MRSA point prevalence

survey conducted in all acute care hospital ICUs.

	November 2008
	HAI Expert Panel recommendations published by the Agency for Health Research and Quality’s National Guideline Clearinghouse™.   

	November 2008
	Infection Preventionists initiate assessments in all acute care hospitals.


	November 21, 2008
	Massachusetts Coalition for the Prevention of Medical Errors Program: HAI Action Workgroup: Using Quality Improvement Approaches to Prevent Infection.

	December 2008
	Statewide hospital HAI training. Topics included collecting requirements for collecting race and ethnicity data and reporting of influenza vaccination rates for health care workers

	January 2009
	Findings of MRSA Point Prevalence Survey presented to the TAG.

	February 2009
	American Recovery and Reinvestment Act (ARRA) signed into law.

	February 4, 2009


	MA Coalition for the Prevention of Medical Errors Program: HAI Action Workgroup Meeting.

	April 8, 2009
	MDPH releases preliminary HAI Report.

	May 2009
	Findings on collection of influenza data for healthcare workers presented to the TAG.

	June 26, 2009
	MDPH submits grant proposal for American Recovery and Reinvestment Act funding to assist state efforts to prevent HAI.

	June 2009
	MDPH implements formal quality assurance protocol for NHSN data.

	June 23, 2009
	Massachusetts Coalition for the Prevention of Medical Errors Program: Success Stories in Preventing HAI: An Opportunity to Share and Learn.

	July 1, 2009
	Change in reporting requirements: HAI measures initially reported to the Betsy Lehman Center are now required to be reported to MDPH.

	August 2009
	Hospital training on MRSA point prevalence survey #2 and updates to reporting requirements.

	August 31, 2009
	Massachusetts selected to receive ARRA funding to assist in efforts to prevent HAI.  

	December 2009
	MDPH submits Massachusetts State HAI Prevention Plan to the Department of Health and Human Services.

	January 2010
	Data cleaning protocol developed to assess the completeness and accuracy of the data reported in NHSN

	April 2010
	MDPH initiates infection prevention and control focused hospital surveys.

	April 14, 2010
	MDPH issues first report of hospital specific HAI data.

	June 1, 2010
	Free standing Ambulatory Surgical Centers required to begin reporting HAI resulting from hernia surgery.

	July 2010 
	NHSN Data validation protocol developed and pilot tested 

	September 22, 2010
	Statewide hospital leadership summit focusing on state goals in preventing CLABSIs.

	October 2010
	MDPH presents HAI prevention efforts to reduce CLABSI at CDC national conference

	November, 2010
	MDPH releases healthcare personnel hospital specific influenza vaccination data

	December 13, 2010
	MDPH disseminates electronic survey to asses acute care hospital’s capability for uploading NHSN data electronically

	December 14, 2010
	MDPH collaborates with Masspro, the state Quality Improvement 

Organization on a training webinar entitled: Acute Care Hospital Personnel Flu Vaccination: Successful Practices

	February 24-26, 2011
	MDPH participates in a CDC sponsored regional training


	March 23, 2011
	Statewide Training Webinar  – “Update on NHSN Reporting and Data Validation” for all acute care hospitals

	March 29, 2011
	Statewide Clostridium difficile infection learning session

	April 15, 2011
	All licensed healthcare facilities required to submit influenza vaccination coverage of employees to MDPH.

	April 2011
	Massachusetts selected to participate in an Association of State and Territorial Health Officials (ASTHO) project to examine how different states are tracking and evaluating the impact of HAI policies

	August, 2011
	MA is one of 12 states to receive CDC funding to advance HAI prevention activities. Will allow expansion of Clostridium difficile collaborative work to the area of long term care

	September 14, 2011
	Statewide antibiotic stewardship training program

	September 14, 2011
	MDPH released healthcare worker influenza data for all licensed healthcare facilities.

	October 20-21, 2011
	MDPH presents approach for validating HAI data at the third annual Recovery Act HAI Grantee meeting in Atlanta, GA.

	November 15, 2011
	Kickoff for acute care hospital/long term care collaborative focusing on Clostridium difficile.
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Appendix 5: Hospitals Providing Data for This Report

	Name
	City

	Anna Jaques Hospital
	Newburyport

	Athol Memorial Hospital
	Athol

	Baystate Franklin Medical Center
	Greenfield

	Baystate Mary Lane Hospital
	Ware

	Baystate Medical Center
	Springfield

	Berkshire Health Systems
	Pittsfield

	Beth Israel Deaconess Medical Center
	Boston

	Beth Israel Deaconess Medical Center Needham
	Needham

	Boston Medical Center
	Boston

	Brigham and Women’s Hospital
	Boston

	Cambridge Health Alliance – Cambridge Hospital
	Cambridge

	Cambridge Health Alliance – Whidden Memorial Hospital
	Everett

	Cape Cod Hospital 
	Hyannis

	Carney Hospital
	Boston

	Children’s Hospital Boston
	Boston

	Clinton Hospital 
	Clinton 

	Cooley Dickinson Hospital
	Northampton

	Emerson Hospital
	Concord

	Fairview Hospital
	Great Barrington

	Falmouth Hospital
	Falmouth

	Faulkner Hospital
	Boston

	Good Samaritan Medical Center
	Brockton

	Harrington Memorial Hospital
	Southbridge

	Health Alliance Hospital
	Leominster

	Heywood Hospital
	Gardner

	Holy Family Hospital
	Methuen

	Holyoke Medical Center
	Holyoke

	Jordan Hospital
	Plymouth

	Lahey Clinic
	Burlington

	Lawrence General Hospital
	Lawrence

	Lawrence Memorial Hospital
	Medford

	Lowell General Hospital
	Lowell

	Marlborough Hospital
	Marlborough

	Martha’s Vineyard Hospital
	Oak Bluffs

	Massachusetts General Hospital
	Boston

	Melrose-Wakefield Hospital
	Melrose

	Mercy Medical Center
	Springfield

	Merrimack Valley Hospital
	Haverhill

	Metro West Medical Center – Framingham Union Hospital 
	Framingham

	Metro West Medical Center – Leonard Morse Hospital
	Natick

	Milford Regional Medical Center 
	Milford

	Milton Hospital
	Milton

	Morton Hospital and Medical Center
	Taunton

	Mount Auburn Hospital
	Cambridge

	Nantucket Cottage Hospital 
	Nantucket 

	Nashoba Valley Medical Center
	Ayer

	New England Baptist Hospital
	Boston

	Newton-Wellesley Hospital
	Newton

	Noble Hospital
	Westfield

	North Adams Regional Hospital
	North Adams

	North Shore Medical Center – Salem Hospital
	Salem

	North Shore Medical Center – Union Hospital
	Lynn

	Northeast Hospital – Addison Gilbert Hospital
	Gloucester

	Northeast Hospital – Beverly Hospital
	Beverly

	Norwood Hospital 
	Norwood

	Quincy Medical Center
	Quincy

	Saint Vincent Hospital
	Worcester

	Saints Medical Center
	Lowell

	Shriners Hospital 
	Boston

	Signature Healthcare – Brockton Hospital
	Brockton

	South Shore Hospital 
	South Weymouth

	Southcoast Health Systems – Charlton Hospital
	Fall River

	Southcoast Health Systems – St. Luke’s Hospital
	New Bedford

	Southcoast Health Systems – Tobey Hospital
	Wareham

	St. Anne’s Hospital
	Fall River

	St. Elizabeth’s Medical Center
	Brighton

	Sturdy Memorial Hospital 
	Attleboro

	Tufts Medical Center
	Boston

	UMass Memorial Medical Center
	Worcester

	Winchester Hospital
	Winchester

	Wing Memorial Hospital and Medical Centers
	Palmer
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Appendix 6: Glossary and ACronyms

Glossary and Acronyms

	Term 
	Meaning 

	Antimicrobial stewardship
	Efforts by healthcare facilities to optimize the use of antimicrobials in order to improve patient outcomes, 

ensure cost effectiveness and reduce antimicrobial 

resistance. 

	Arthroplasty 
	Surgery to reshape, reconstruct or replace a diseased or damaged joint.
 

	Blood stream infection (BSI) 
	Bloodstream infections may be either primary or 

secondary. Primary BSIs are associated with central 

venous catheters.  Secondary infections are related 

to infections at other sites, such as the urinary tract,

lung, postoperative wounds, and skin.  

	Central line associated blood stream infection (CLABSI)
	Central line-associated bloodstream infection 

(CLABSI) is a primary bloodstream infection (BSI) in a

patient that had a central line within the 48-hour 

period before the development of the BSI. 

The infection must be confirmed by the laboratory

and is not secondary to an infection at another body site.

	Central line
	A central line, also known as a central venous catheter 

(CVC), is a special type of flexible tube that is placed 

into a large vein in the chest, arm, neck or groin and 

ends at or close to the heart or one of the great vessels.

In newborns, the umbilical artery or vein is considered a 

great vessel.

	Central line days 
	The total number of days a central line is in place for each patient in the intensive care unit (ICU).  The count is performed each day, and each patient with a central line is counted as a central line-day. 

	Central line utilization ratio

	The central line utilization ratio is the ratio of the number of central line-days divided by the number of days that patients are in the location during the selected time period.  

	Central venous catheter (CVC)
	An intravascular catheter that terminates at or close to the heart or in one of the great vessels which is used for infusion, withdrawal of blood, or hemodynamic monitoring. The following are considered great vessels for the purpose of reporting central-line BSI and counting central-line days in the NHSN system: aorta, pulmonary artery, superior vena cava, inferior vena cava, brachiocephalic veins, internal jugular veins, subclavian vein external iliac veins, common femoral veins, and in neonates, the umbilical artery or vein. 

	Clostridium difficile infection 
	Clostridium difficile is an anaerobic, spore forming toxigenic bacteria and an important cause of HAI. Clostridium difficile is responsible for a spectrum of C. difficile infections including uncomplicated diarrhea, pseudomembranous colitis, and toxic megacolon which can, in some instances, lead to sepsis and even death. 

	Coronary artery bypass graft (CABG) 



	Commonly called “bypass surgery”, improves blood flow to the heart.  During CABG surgery, a healthy vein or artery usually taken from the patient’s own blood vessels in the leg, arm or chest is connected or grafted to the blocked coronary artery.  The graft allows blood to go around or “bypass” the blocked section of the coronary artery creating a new route to deliver oxygen and nutrients to the heart muscle.  

	Healthcare associated infection
	A localized or systemic condition resulting from an adverse reaction to the presence of an infectious agent(s) or its toxin(s) that 1) occurs in a patient in a health care setting (eg, a hospital or outpatient clinic), 2) was not found to be present or incubating at the time

of admission unless the infection was related to a

previous admission to the same setting, and 3) if

the setting is a hospital, meets the criteria for a specific

infection site as defined by CDC.

	Implant
	A nonhuman-derived object, material, or tissue that is permanently placed in a patient during an operative procedure and is not routinely manipulated for diagnostic or therapeutic purposes. Examples include: porcine or synthetic heart valves, mechanical heart, metal rods, mesh, sternal wires, screws, cements, internal staples, hemoclips, and other devices. 

	Infection Preventionist
	Professionals trained in nursing, microbiology, epidemiology or medical technology who have obtained additional education in infection prevention and control. 

	Intensive care unit 
	Intensive-care unit (ICU). A hospital unit that provides intensive observation, diagnostic, and therapeutic procedures for adults and/or children who are critically ill.

	Laboratory-confirmed bloodstream infection (LCBI) 
	Primary bloodstream infection not related to infection at another body site and the patient has a central line or umbilical catheter in place at the time of or within 48 hours before onset of the event.  

The LCBI must meet one of the following criteria: 

Criterion 1: Patient has a recognized pathogen cultured from one or more blood cultures and organism cultured from blood is not related to an infection at another site.

Criterion 2: Patient has at least one of the following signs or symptoms: fever > 100.4° F, chills, or hypotension and signs and symptoms and positive laboratory results are not related to an infection at another site and common skin contaminant is cultured from two or more blood cultures drawn on separate occasions.

Criterion 3: Patient  is less than 1 year of age has at 

least one of the following signs or symptoms: fever (>100.4°F ) hypothermia (temperature < 96.8° F) apnea, or bradycardia and signs and symptoms and positive laboratory results are not related to an infection at another site and common skin contaminant is cultured from two or more blood cultures drawn on separate occasions.

	Major Teaching Hospital
	As defined by NHSN, a facility that is an important part of the teaching program of a medical school and where the majority of medical students rotate through multiple clinical services.

	Median 
	To find the median, numbers are placed in order from lowest to highest.  The median is the number found exactly in the middle of the group of numbers.  

	Mean 
	The mean is the average of a group of numbers.

	Neonatal ICU Level II (Step-Down)
	Special care nursery for care of preterm infants with birth weight >1500 grams. Includes resuscitation and stabilization of preterm and/or ill infants before transfer to a facility at which newborn intensive care is provided.

	Neonatal Critical Care Level II/III
	Combined nursery housing both Level II and III newborns and infants.

	Neonatal Critical Care Level III
	A hospital neonatal intensive care unit (NICU) organized with personnel and equipment to provide continuous life support and comprehensive care for extremely high-risk newborn infants and those with complex and critical illness. 

	National Healthcare Safety Network (NHSN) 
	NHSN is a secure, integrated, web-based, voluntary 

monitoring system established by the Centers for 

Disease Control and Prevention (CDC) for health care

facilities to report HAI information confidentiality.  

	Primary bloodstream infections (BSI)
	Laboratory-confirmed bloodstream infections (LCBI) 

that are not secondary to an infection at another body 

site.

	Standardized infection ratio (SIR) 


	SIR is an indirect standardization method for summarizing HAI experience across any number of stratified groups of data. The SIR adjusts for the fact that each healthcare facility treats different types of patients

A SIR is the number of observed infections divided by the number of expected infections.  The expected number is based on the national average, the number of procedures performed by a hospital, and historical data for those procedures.
Values that exceed 1.0 indicate that more infections occurred than were expected whereas values that are less than 1.0 indicate the opposite.  

	Surgical site infection (SSI) 


	Surgical site infections (SSIs) are infections that are 

directly related to an operative procedure.  SSIs develop within within thirty days after an operation or within one year if 

an implant was placed and the infection appears to 

be related to the surgery. 

	Surveillance 
	The ongoing, systematic collection, analysis, interpretation, and dissemination of data regarding a health-related event for use in public health action to reduce morbidity and mortality and to improve health.

	Umbilical catheter
	A central vascular device inserted through the umbilical 

artery or vein in a neonate.


Acronyms

	Acronym 
	Meaning

	ARRA


	American Recovery and Reinvestment Act of 2009



	ASA 
	American Society of Anesthesiologists



	BSI
	Blood stream infection



	BW
	Birth weight



	CABG
	Coronary artery bypass graft



	CBGB

	Coronary artery bypass graft and separate donor site

	CBGC

 
	Coronary artery bypass graft with chest incision



	CDC
	Centers for Disease Control and Prevention



	CI


	Confidence interval



	CLABSI
	Central line associated blood stream infection



	CoNS
	Coagulase-negative Staphylococcus


	CVC
	Central venous catheter 



	HAI

 
	Healthcare associated infection



	HYST
	Abdominal hysterectomy



	ICU


	Intensive care unit



	IP


	Infection preventionist



	LCBI
	Laboratory-confirmed bloodstream infection



	MDPH
	Massachusetts Department of Public Health



	MDRO




	Multi drug resistant organisms

	MRSA


	Methicillin-resistant Staphylococcus aureus



	NHSN 
	National Healthcare Safety Network 



	NICU
	Neonatal intensive care unit



	SIR


	Standardized infection ratio



	SSI 
	Surgical site infection



	TAG


	Technical Advisory Group



	VHYS


	Vaginal hysterectomy


Health Care Associated Infections in Massachusetts Acute Care HoSpitals 

Second Public Report 

July 1, 2009 – June 30, 2011

Appendix 7: SSI and CLABSI Handouts

Accessible versions of the handouts depicted here may be found at the following link: 

http://www.shea-online.org/ForPatients.aspx
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The Massachusetts Department of Public Health would like to acknowledge the work done by infection prevention professionals throughout the     Commonwealth to address the issue of healthcare associated infections. This report is the result of collaboration between healthcare providers, the Bureau of Infectious Disease Prevention, Response, and Services, the Bureau of Health Care Safety and Quality, the Betsy Lehman Center for Patient Safety and Medical Error Reduction, and many community partners. The Technical Advisory Group has also provided valuable direction and guidance to the Department as we continue in our efforts to reduce healthcare associated infections.


With this iteration of the Healthcare Associated Infection report, the Department placed significant focus on increasing the accessibility of this highly technical report for lay audiences. The Department believes that it is important that all audiences, including consumers and their families, policy-makers, payers, physicians, and infection preventionists alike, share in lessons learned. To help coalesce this vision, a group of diverse stakeholders were consulted. For their expert advice on various components of the report, the Department would like to thank the Harvard Catalyst (Charles Deutsch, Richard Platt, Michael Klompas, Ken Kleinman, and Karen Kieser), Health Care for All (Deborah Wachenheim), the Massachusetts Coalition for the Prevention of Medical Errors (Paula Griswold), Brigham & Women’s Hospital (Deborah Yokoe), Beth Israel Deaconess Medical Center (Ken Sands and Sharon Wright), John Snow, Inc (Lisa Hirschhorn), and the Institute for Healthcare Improvement (Karen Boudreau). Finally, within the Department, this report would not have been possible without the dedication and expertise of Alfred DeMaria, Shauna Onofrey, Johanna Vostok, Nora McElroy, William Lapsley, Elizabeth Daake, and Eileen McHale, the policy expertise and leadership of Iyah Romm, as well as the vision of Madeleine Biondolillo and Commissioner John Auerbach. 
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Dear Reader, 


This is the second in a series of reports summarizing the occurrence of healthcare associated infections (HAIs) in Massachusetts’ hospitals. Nationally, more than 1 in 20 patients acquire an HAI while receiving treatment for other conditions. The effect of preventable HAIs on patients and families, and the associated cost to the healthcare system, remains a prominent issue. And as our ability to prevent HAIs improves, these infections are increasingly unacceptable.


Motivated by growing awareness that HAIs are often preventable, yet cause immeasurable patient harm and result in decreased efficiency of the healthcare system, members of the Massachusetts legislature took decisive action aimed at improving patient safety by directing the Massachusetts Department of Public Health (MDPH) to develop a statewide infection prevention and control program. Public reporting is a central component of this program and drives quality improvement by promoting transparency in hospital performance in preventing HAIs. Public reporting is thought to improve quality by providing an opportunity for benchmarking performance, helping patients to make informed choices about accessing safe care, in the right time, in the right place, and directing policymakers to incent and support high quality care.


In recognition of a need for contextualization of highly technical concepts for consumers and policymakers, great effort was taken to write this edition of the HAI report in a way that increases accessibility. The epidemiological and statistical analyses that provide the technical backdrop for this work are complex. HAI rates in Massachusetts are among the lowest in the country. In many instances, a reader cannot differentiate one hospital from another because HAI cases are relatively rare. Nonetheless, there is important and useful information to be shared, including both the infection control efforts by medical centers, statewide trends, and areas in which some hospitals may benefit from concentration on improvement.


Over the coming months and years, the MDPH Bureau of Health Care Safety and Quality will continue to work towards improving public reporting so as to maximize impact and accessibility. We are grateful to many supporting organizations, such as the Massachusetts Coalition for the Prevention of Medical Errors, Health Care for All, and the Department’s HAI Technical Advisory Group, as well as many Massachusetts hospitals, for furthering these efforts. Collectively we care deeply about facilitating an environment in which each and every resident of the Commonwealth can access high-quality, safe, and cost-effective care. We look forward to your feedback on this report and will continue to promote quality improvement, safety, and transparency in health care settings across Massachusetts.





Yours,


�


Madeleine Biondolillo, MD 


Director 


Bureau of Health Care Safety and Quality


Massachusetts Department of Public Health








During the current reporting period of July 1, 2009 to June 30, 2011, a total of 464 CLABSI events were noted, 265 in Fiscal Year 2010 and 199 in Fiscal Year 2011…


…All surgical site infections associated with the monitored procedures decreased across the Commonwalth except for vaginal hysterectomies, which increased by nine percent.  











Cardo D, Dennehy PH, Halverson P, et al., 


ICHE 2010, 31:1101-1105





Massachusetts had made great advances in developing a robust HAI reporting system. Positive strides have been made to prevent and eliminate infections, but much remains to be done.





Resources for Healthcare Quality & Safety





Massachusetts Department of Public Health


www.mass.gov/dph/dhcq


Repository of patient safety and quality improvement information including public reports on a variety of safety measures. 


Massachusetts Coalition for the Prevention of Medical Errors


www.macoalition.org


Public-private partnership whose mission is to improve patient safety and eliminate medical errors in Massachusetts. 


My Health Care Options


www.hcqcc.hcf.state.ma.us


Website to learn more about and compare Massachusetts health care providers


Massachusetts Health Quality Partners


www.mhqp.org


Provides reliable information to help physicians improve the quality of care they provide and to help consumers take an active role in making informed decisions about their health care. 








HAIs are among the leading causes of preventable death in the United States, affecting 1 in 20 hospitalized patients





Massachusetts has made great strides in developing a robust HAI reporting system. Positive strides have been made to prevent and eliminate infections, but much remains to be done. 





Members of the HAI Technical Advisory Group
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Alfred DeMaria Jr. MD, Medical Director, Bureau of Infectious Disease Response & Services; State Epidemiologist
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Additional information about NHSN is available at www.cdc.gov/nhsn/index.html. 








NHSN: National Healthcare Safety Network


MDPH: Massachusetts Department of Public Health


CDC: Centers for Disease Control and Prevention


Please note that patient level data submitted to NHSN are deidentifed








information, hospitals use various approaches, including reviews of patient readmissions and emergency department visits, to improve the detection of SSIs. However, since not all patients who experience infections will seek treatment at an emergency department or be readmitted to a hospital, there may be infections that will not be identified by the hospital’s reporting system.  


 


Coronary Artery Bypass Graft (CABG): CABG surgery, commonly called “bypass surgery,” improves blood flow to the heart. This procedure is one treatment used for people with narrowing and blockage of the heart arteries. During CABG surgery, a healthy vein or artery, usually taken from the patient’s own leg, arm, or chest, is connected (grafted) to the blocked coronary artery. The graft allows blood to go around or bypass the blocked section of the artery creating a new route to deliver 











Risk Adjustment








Given the great diversity in patient populations, service lines offered, and the small overall number of HAIs, statistical analyses are applied to ensure that appropriate comparisons are made between hospitals





Table 1: Acute Care Hospital 2010-2011 Employee Influenza Vaccination Rates








CLABSI Key Highlights





All ICU types had Standardized Infection Ratios (SIRs) that were statistically significantly the same or lower than predicted when compared with both state baseline and national rates





Compared with the state baseline rate, the SIR of medical ICUs in major teaching hospitals were statistically significantly improved in FY11, as was the SIR of Neonatal ICUs among babies with a birth weight of 751-1000g.





All other ICU types were statistically the same as predicted in FY11





Compared with national baseline rates, the SIRs in the following ICU types were statistically significantly lower than predicted:





medical - major teaching (2010 & 2011)


Medical Cardiac (2011)


Medical/Surgical-Major Teaching (2011)


Medical/Surgical- Not Major Teaching (2010 & 2011)


Neurosurgical (2010 & 201)


Pediatric Medical or Medical/Surgical (2011)


Surgical (2010 & 2011)


Surgical Cardiothoracic (2011)


Trauma (2010 & 2011)





Central Line Utilization Rates only modestly decreased across ICU types





Table 2 Table 2: CLABSI Rates In ICUs Compared to State Baseline Rates (FY11)








This column describes the SIR relative to the predicted rate of infection. That is, infection rates are the “Same” as expected, “Lower” than expected (fewer infections), or “Higher” than expected (more infections) after adjustment for risk 





Table 2 Table 3: CLABSI Rates Compared to National Baseline Rates (FY10-11)








Table 4: MA CLABSI Rates In NICUs Compared to State Baseline by Birthweight Category (FY11)





One of the key CLABSI prevention methods is maximizing appropriate utilization of central lines – that is, reducing introduction of a known HAI risk agent unless clinical necessary…


…Overall the reduction in central line days was minimal from 2010 to 2011
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Table 6 and Figure 10 depict data on surgical site infections for Fiscal Years 2010 and 2011. Due to the implants involved in coronary artery bypass graft (CABG), and hip and knee arthroplasty (HPRO and KPRO), the follow up period of 365 days for those infections has not yet been completed, and only FY10 data are presented for those infections





Surgical Site Infection Key Highlights





Compared with national baseline rates (no state baseline exists), hip arthroplasty procedures were statistically significantly lower than expected (2010). 





Knee arthroplasty (2010), abdominal hysterectomy (2010 & 2011), and coronary artery bypass graft (2010) procedures were statistically the same as predicted





Vaginal hysterectomy was statistically significantly higher than expected (2010 & 2011). 





Several potential causes for this increase are described in the report. The Department has begun convening key stakeholders and outlier hospitals to assess commonalities and identify quality improvement opportunities

















Surgical Site Infections have decreased across the Commonwealth for all procedures except vaginal hysterectomy











Table 6: Surgical Site Infections by Procedure Type (FY10 - FY11)








Figure 10: Surgical Site Infections Trends by Years (FY09- FY11)








* The data underlying surgical site infection statistical outliers identified in Table 7 are detailed in Appendix 1. Outlier-status as identified in this table refers to a statistical deviation from the predicted value (high or low) within aggregated data from fiscal years 2010 and 2011. Year-specific outlier status, which is less statistically robust due to smaller sample sizes, is described on the hospital-specific fact sheets included in Appendix 2. Due to differences in both the numerator and denominator, hospitals may be identified as outliers in Table 7 and not on their hospital-specific sheet, or vice-versa.








Table 7: Hospital Outliers - Variation from Predicted SIR                                FY10-FY11 Aggregate*








Figure 11: Surgical Site Infections by Pathogen











HAI Activities in the Commonwealth











The challenges of eliminating HAIs are multi-faceted and ongoing progress towards the state and national goal of zero requires leveraging current initiatives and expansion to additional settings of care.





Highlighting HAI Programs: Innovative Infection Control and Prevention Initiatives in Two Massachusetts Hospitals 





Eastern Massachusetts Medical Center


Currently conducting bedside, operational research to determine the best methods for disinfecting central line ports used to administer medications, blood or nutrition. The results from this study will help guide overall hospital policies. 





Developed the “5 off the Top” initiative, which moved five of the most common drugs administered to post-operative cardiac patients from being delivered through a central line to an intravenous line where the chance for serious infection is significantly less. 





Implemented a standardized process in a neonatal intensive care unit for obtaining specimens from a central line to minimize the number of times the line is entered.








Western Massachusetts Medical Center





Enhanced hand hygiene initiatives including providing comprehensive feedback to healthcare workers. 





CLABSI prevention initiative – formatted “Getting to Zero,” a multidisciplinary task group working on five sub-projects: 





Standardization of supplies and availability at the point of use. 


Standardized documentation with retrievable information on best practices and bundle measures. 


Education of central line inserters and bedside staff. 


Engagement of bedside staff to speak up for patient safety. 


Establish criteria for insertion, to limit unnecessary use of central venous access. 





CLABSI Prevention - conducts multi-disciplinary Root Cause Analyses for each CLABSI event. 





CLABSI Prevention - collects compliance data to ensure adherence to best practices to prevent a CLABSI; coupled with outcome measures. 





SSI Prevention: 


Aseptic technique observation performed monthly (Association for Professionals in Infection Control and Epidemiology tools). 


Reduction in use of immediate sterilization (formerly called flash sterilization).


Adoption of expanded Surgical Care Improvement Project measures.


Development of specialty surgical population teams. 


Programs to ensure best practice measures in all surgical services areas. 





Collaborative models of work across the Commonwealth, with partners such as the Massachusetts Coalition for the Prevention of Medical Errors, Brigham and Women’s Hospital, Tufts Medical Center, PatientCareLink, the Massachusetts Hospital Association, and many others, have led to unprecedented focus on HAI prevention and reduction in all settings of care








Looking to the Future: HAI Reporting in the Commonwealth











Questions about this report should be directed to: 





Eileen McHale 


Healthcare Associated Infection 


Program Coordinator





99 Chauncy Street, 11th Floor 


Boston MA, 02111


617.753.7324


Eileen.McHale@State.MA.US














The Massachusetts Department of Public Health developed this report 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 document is the second in a series of reports 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 the Massachusetts legislature, the Centers for Disease Control and Prevention (CDC), as well as funding through the American Recovery and Reinvestment Act of 2009. The findings and conclusions contained within are those of the Department of Public Health and do not necessarily reflect positions or policies of these supporting agencies. 


Readers and researchers are encouraged to quote or independently assess material from this publication in non-commercial settings. Proper attribution must be given to the Department of Public Health. A copy of any citing publications should be sent to:


Massachusetts Department of Public Health, 99 Chauncy Street, 11th Floor, Boston MA, 02111
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