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IP Staffing
October, 2013
Subject:  A total of 4 articles pertinent to IP staffing and resources were reviewed.  
Background:   A thorough review of the literature is intended to provide background information that will facilitate an understanding of the endeavor to “recommend a method by which the number of infection prevention professionals would be assessed in each hospital “as stated in Section 5 of 1288.5 of SB 158 in accordance with subdivision (a) of Section 1288.6 of SB 739.  Embedded within the attached California codes is the regulatory language to this effect.  
Assessment:   This is a preliminary analysis that focuses primarily on Infection Prevention (IP) staffing.   All 4 studies include hospital bed size (presumably licensed beds), suggested number of IP FTE to number of beds.  Three of the 4 studies address activities/responsibilities/tasks and time allotted to those activities.  
Recommendation:  To further enhance this preliminary analysis a comparison of this data with current data such as New York State’s 2011 Hospital Acquired Infections report would provide clarifying baseline data.      
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	Title
	Source
	Purpose/Method
	Criteria  & Considerations
	Results
	Conclusion


	Commentary

	1. Staffing and structure of infection prevention and control programs
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	2009

Am J Infect Control. 2009 June ; 37(5): 351–357. doi:10.1016/j.ajic.2008.11.001.

Authors: 
Stone, P.W., Dick, A., Pogorzelska, M., Horan, T.C., Furuya, E.Y., Larson, E.

	Purpose: Provide a  description of IP staffing including: staffing, activities and organizational support.

Method:
Web-based survey emailed to 441 NHSN hospitals.  Response rate of 66% (n=289); data studied on 821 professionals.  Developed a modified SCENIC design to survey a selected sample of acute care hospitals.  
	Historical perspective:  1990’s to participate in NNIS, 1 FTE IP for first 100 beds; then 1 FTE for each additional 250 beds.
 Survey characteristics (3):  1. Staffing including # of IP staff and qualifications (education & certification, membership in professional organizations/societies), years of experience, # of hours worked

2.  Activities (based on CBIC) including  time allotment for: 

· collecting, analyzing, interpreting data 

· teaching

· outbreak undertakings

· daily isolation issues

· P&P development & meetings

· Other-product eval., EH, emergency preparedness

3. Organizational support

· Availability of support (data analyst, admin. Support, statistician). 

· Authority

· Money for education

· Electronic surveillance

· How many years a participant of CDC NNIS or NHSN


	Staffing
IP staffing was negatively correlated to bed size; better staffing in smaller hospitals; median staffing 1 IP/167 beds;  47% surveyed were certified; 24% respondents had less than 2 years’ experience; 32%  tracked infections electronically.

347 responses.  Number of hospital infection control programs was 289, a 66% response rate.  47% of the hospitals responding were from the Northeast.  #of hospital beds was from 21 to ≥ 1500 with mean bed size= 363. Twenty hospitals had more than 750 beds.  
For 246 hospitals the mean IP FTE staffing was 0.69 per 100 beds (or 1 IP per 144 beds); median  (midpoint of a frequency) was 0.60 IP FTE per 100 beds (or 1 IP per 167 beds).  
Staffing negatively correlated to number of beds –higher staffing in smaller hospitals (Figure 1 of the article);  hospitals with ≥ 300, the median was 0.54 IP FTE per 100 beds (or 1 IP per 186 beds).  

Activities
Hours dedicated:  The mean  number was .48 per 100 beds.  No significant relationship btw the proportion of hours dedicated and the size of the hospital. 

How IPs spend their time:

44.5% collecting, analyzing, interpreting data i.e. surveillance

Teaching, isolation, policy work 13-15%; 6% on outbreak activities.

Organizational support
68% had a director position with average of 3.6 years experience.  Reported to: 27% Dept of Medicine, quality 23%, nursing director 22%.

35% of the programs were supported by data analyst fewer had statistical help.  ≥62% had admin. Asst. support; 66% funding for education; 32% used electronic surveillance

Consider: 

“Study does not test directly for economies of scale, the variation of staffing across hospital size clearly illustrates the inappropriateness of assuming a single minimum IP staffing ratio would be adequate across settings” (Stone, Dick, Pogorzelska, Horan, Furuya, Larson, 2008, p. 5)


	Median staffing of 1 IP/167 beds.

Results are similar to two studies:  Massachusetts hospitals (1 IP/178 beds with a median of 166). The other being the New York state study (available at http://www.health.ny.gov/statistics/facilities/hospital/hospital_acquired_infections/2007/docs/hospital-acquired_infection-full_report.pdf
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IPs spent 44.5% of their time collecting, analyzing, interpreting data i.e. surveillance similar to Delphi panel from which it was estimated that 39% of IPs time was spent on this task; NY estimated 45% was spent on surveillance.

Suggest changing organizational culture, quality improvement i.e. HH improvement, emergency preparedness, mandatory reporting and lack of reimbursement as added IP responsibilities.
Variables: definition of director (is budget or cost center tasks included?)

¼ of IPs had less than 2 years experience.


	Further research is needed to identify effective staffing levels for various hospital types and the ever changing role of the IP.
Limitation: Did not explore if director has budgetary discretion i.e. cost center, participates in annual budget review and development
Is walking time considered? i.e. daily rounds or are IPs decentralized? 

Was time spent on exposure determination and patient/employee follow-up considered or at least estimated?
Research work?

Does this mean we cannot retain IPs.
No effort was made to define adequate IP staffing.

	2. The Changing Role of the Infection Preventionist: A Survey of California Hospitals
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	2009

Columbia School of Nursing, 2009, Dec. 1, pp.1-4
Authors: 
Stone, P.W., Larson, E., Graham, D., Jordan, S., Pogorzelska, M., Jia, H., Leeman, P. 


	Purpose:  Present a cross-sectional perspective of the structure & resources of IP depts. In CA
Method: Web based survey Of IP staff distributed Oct-Dec 2008, to determine baseline value; follow-up survey in 2010.
	This paper is specific to the survey distributed in 2008.  Considerations include:  IP’s changing role, its demands i.e. electronic public HAI reporting.  “…to provide information that can improve use of evidence-based policies for the prevention of HAIs and IP efficiency” (Stone, Larson, Grahma, Jordan, Pogrozelska, Jia, Leeman, 2009, p.4)  

	207 IP depts. Participated; 59% response rate
Average size of hospital=237

1/5 associated with a medical school

Access to secretarial support (5%), data management (36%), other (21%)

48% had an independent budget

82% led by a fulltime director

81% of IPs were nurses

Staffing

Staffing was negatively associated with hospital size…more efficient in larger hospitals?

IP staffing= 1 IP/161 beds lower than levels found in a 2008 NHSN survey where the mean was 1 IP/149 beds. 

Time allotment

37% on surveillance

14% Admin duties & meetings

11% Staff education

IP spent 48% in office

32% in wards or with patients

Organizational support

23% of participating hospitals had electronic surveillance.  Of those 95% CI where satisfaction was high


	The report provides a cross sectional view of IP structure which includes staffing, time allotment to tasks/responsibilities and organizational support.
	Is the director an infection preventionist?
Description of nurses (RN, LVN?)

2010 follow-up survey?

Significant data which needs to be explored is that 48% had an independent budget.  What is the definition of independent budget?  Is the budget influenced/restricted by overall hospital budgetary constraints.  What is the system that an additional IP can be added to the department? i.e. position control committee, HR requirements/restrictions, CFO’s office approval.

	3.  Staffing requirements for infection control programs in US health care facilities:  Dephi project 
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	2002

AM J Infect Control 2002; 30:321-33.)
C. O’Boyle

Marguerite Jackson

Susan J. Henly


	Purpose: This article summarizes Phase 1 findings of the Delphi project. Delphi panel members (32 ICPs= 91% completion rate) reported tasks, expanded responsibilities. that:

· Identifies activities not previously described,  not present in the same manner, 
· Defines time/task relationship

· Describes the relative importance of IC activities

· Identifies essential IC tasks

· Describe the relationship btw external and internal resources/
performance of essential IC functions

Method:
Five rounds of a series of 10 surveys (initial & follow-up) and (fax, electronic and paper mail) were administered to a designated group of ICPs (Delphi panel) from 20 states. 
Health care settings included acute, long-term, community care. With each survey results were summarized and endorsed by the panel before proceeding to the next survey.

	Considerations:  

ICP responsibility as to patient placement
Role in patient care practices; complexity of the IP tasks, responding to changes in healthcare system infrastructure 
Round 1
IPs were asked:

Professional discipline

Certification status

Education

Years of practice

Facility characteristics

#ICPs

Hrs per week paid to work in IP&C

Other responsibilities

Presence &  pay of ID MD

Computer & lab resources

ADC

Factors influencing time to complete a task

Round 2

Rank factors in round 1 as to time spent (most to least)

Estimate % of time to perform major functions

Estimate % of time for each task within a function category

Round 3
Infection control scenarios were presented and the IP was asked to replicate on time and work priorities by ranking the order the task was completed and indicate which they would not complete.
Round 4
From a list of tasks the IP was asked to determine which were essential, essential (but not doing) and non-essential.  Open-ended questions on why essential task were not being performed were answered. Essential is defined as, “those tasks necessary for the functions of the IC program that are closely associated with decreasing infection risk and/or improving patient safety” (p.328).
Round 5
IP were asked to estimate the # of IPs needed to support IP&C program to a list of facilities (type & ADC was known)
	Expansion of tasks included: 
Management & Communication

Tasks: construction, system-wide infection control responsibilities, required reporting, and research projects.

Additional non-infection control work but only paid for IP work:

Quality improvement (QI), Employee Health (EH), clerical work, nursing education

IPs compensated for work in these additional areas: QI, EH, hazardous waste, “nursing responsibilities,” mgmt. of hospital departments

Competing responsibilities:  hospital committees, and crisis de jour
Time estimates for IP functions:
Surveillance 27%

Portion of surveillance: 

· Case finding 32%

· Data Analysis 20%

Education 16%

· Developing education material 35%

· Presenting education information 35%

· Assessing educational needs

Prevention 14%

· Develop policies 20%

· Resources 18%

· Strategy development 18%

Communication & Management  14%

· Regulatory 17%

· QI 14%

· Planning 13%

Identify infectious disease process

· Assess pts 30%

· Interpret lab results 25%

· Id epi factors of organisms 21%

Round 4

46 tasks were listed of those 42 tasks were listed as essential.  The tasks rated to be essential by 31 of the 31 or 100% of the respondents are presented within the underlined major function:
Identify ID process

· Identify occurrences

· Assess patients

Surveillance System
· Plan and design surveillance

· Communicate findings

· Interventions from surveillance

Conduct epidemiologic investigations
· Investigate clusters
Prevent transmission of infectious agents

· Develop/review policies & procedures

· Develop control strategies to minimize transmission
Control transmission of infectious agents
· Communication

· Access to resources

· Access to expert knowledge/resources

· Access to timely diagnostic information

· Implementing outbreak investigations/control

Communication/management of IC program
· Program planning

· Recommendations for IC program equipment and personnel

· Distribute infection control findings to institutions

· Supervise infection control training

· Participate in quality improvement

Education & Training

· Assess provider educational needs

· Develop education/training materials

· Deliver education and training

22 respondents identified these reasons for the nonperformance of essential tasks:
Time (9)41%

Inadequate staffing (15) 68%

Of the 13 respondents who indicated essential tasks were completed 38% reported working more than 40 hours or had staff to assist with completion.
	Competing responsibilities/priorities and inadequate resources.  “A ratio of 0.8 to 1.0 ICP for every 100 occupied acute care beds was suggested as adequate staffing by the Delphi pane” (p.321); regardless of setting (p.329).
Consider more than the average daily census (ADC); consider complexity of the facility or system, patient population, unique or urgent needs of facility and the community.

“…IC staffing...can no longer be made on the basis of bed size or patient census but rather must reflect the scope of the program...patient population, …unique and/or urgent needs of the institution and the community.

Limitations of the study:  Small number of participants and potential for bias.

Greater agreement in staffing needs for a facility of less than 400 beds.  Variation in staffing for the larger facilities may be related to few Delphi panel members being from large facilities.
Refer to Table 5. Delphi panel: Recommend FTE ICP staffing for patient care settings by bed size
	Considerations to external and internal factors are made i.e. bioterrorism, resource allocation to perform IP tasks.
Qualitative data primarily.  Surveys quantified.

	4.  A survey of infection control professional staffing patterns at University HealthSystem Consortium Institutions
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	1998

AJIC AmJ Infection Control 1998; 26-239-4.
C. Friedman, 

C. Chenoweth
	Purpose: Preliminary determination of staffing for IP departments

Method: A survey tool was utilized to determine demographic, staffing and case-mix information.  
	The UMHS hospitals consist includes adult med-surg, pediatric, neonatal, Obstetrics, Psychiatric and Ophthalmology.  Criteria utilized:
1. Demography e.g. licensed beds, #of admissions, # of ambulatory visits

2. Staffing (#FTE, admin asst.)

3. Case-mix (measure of Medicare case complexity relative to the national  average Medicare case complexity using diagnosis-related groups (DRGs) (Friedman & Chenoweth, 1998).


	45 respondents 

FTE compared to: # occupied beds, #ICU beds, #admissions or discharges, # amb visits, case-mix index.

Occupied beds (Average Daily Census):  median of 137/FTE

ICU: Median of 28 ICU beds/FTE

Admissions/discharges:  6686 admission-discharges/FTE

Amb Care visits: 104,426 visits/FTE

Staff:   median 1118 staff members/FTE

Case-mix index: Median of 1.75
	Case-mix index, types & # of ICU beds and DRGs most often cared for assist in determining staffing and productivity formula.  Type & # of amb visits.  “…one cannot simply look at FTE ratios based on the # of beds or other institutional parameters…
they do not capture important issues related to workload such as types of patients, acuity, #procedures (p.243).
Regulatory consideration:

Blood-borne pathogens, TB

Quality Improvement work
	External influencing factors: Pandemic

Epidemics

Regulatory i.e. CalOSHA ATD 

Change in workflow 

Internal influencing factors:

Factors:

· #of isolated patients

· Exposures

· Outbreaks

· Oversight of correctional institutions

Workflow considerations i.e. 

· Daily rounds on the floor
· Bi-weekly or weekly ID rounds

· QI work
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Senate Bill No. 739

CHAPTER 526

An act to add Article 3.5 (commencing with Section 1288.5) to Chapter
2 of Division 2 of the Health and Safety Code, relating to health facilities.

[Approved by Governor September 28, 2006. Filed with
Secretary of State September 28, 2006.]

LEGISLATIVE COUNSEL’S DIGEST

SB 739, Speier. Hospitals: infection control.

Existing law provides for the licensure and regulation by the State
Department of Health Services of health facilities, including general acute
care hospitals, as defined. A violation of these provisions by a health
facility is a crime. Existing law requires health facilities to implement
various measures to protect against the spread of infection in health
facilities.

This bill would establish the Hospital Infectious Disease Control
Program, which would require the department and general acute care
hospitals to implement various measures relating to disease surveillance
and the prevention of health care associated infection (HAI). In that
regard, the bill would require the department, by July 1, 2007, to appoint a
Healthcare Associated Infection (HAI) Advisory Committee, composed of
specified members, that would be required to make recommendations
related to methods of reporting cases of hospital acquired infections
occurring in general acute care hospitals, as provided.

The bill would require each general acute care hospital, in collaboration
with infection prevention and control professionals, and with the
participation of senior health care facility leadership, as a component of its
strategic plan, at least once every 3 years, to prepare a written report that
examines the hospital’s existing resources and evaluates the quality and
effectiveness of the hospital’s infection surveillance and prevention
program, including specified information. The bill would require each
general acute care hospital that uses central venous catheters (CVCs) to
implement policies and procedures to prevent occurrences of HAI, as
recommended by specified guidelines and other evidence.

The bill would require the department, by July 1, 2007, to require that
each general acute care hospital, in accordance with specified guidelines,
implement specified measures designed to prevent the spread of influenza
in those hospitals, and would require the department, by January 1, 2008,
to take specified actions to protect against HAI in general acute care
hospitals statewide, as provided.

The bill would require each general acute care hospital, on and after
January 1, 2008, to implement and annually report to the department on its
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implementation of infection surveillance and infection prevention process
measures that have been recommended by the Centers for Disease Control
and Prevention (CDC) Healthcare Infection Control Practices Advisory
Committee. It would require the department to make this information
public within a specified period. The bill would require the department, by
January 1, 2009, to require each general acute care hospital to develop,
implement, and periodically evaluate policies and procedures to prevent
secondary surgical site infections, and to implement the current CDC
guidelines and other prescribed process measures designed to prevent
ventilator associated pneumonia, as specified. It would require the
department, during surveys, to evaluate the facility’s compliance with
existing policies and procedures to prevent HAI, as specified.

By increasing the duties of local health officials with respect to service
on the advisory committee, and imposing various new duties on acute care
hospitals with respect to disease surveillance and prevention, a violation of
which would be a crime, the bill would impose a state-mandated local
program.

The California Constitution requires the state to reimburse local
agencies and school districts for certain costs mandated by the state.
Statutory provisions establish procedures for making that reimbursement.

This bill would provide that with regard to certain mandates no
reimbursement is required by this act for a specified reason.

With regard to any other mandates, this bill would provide that, if the
Commission on State Mandates determines that the bill contains costs so
mandated by the state, reimbursement for those costs shall be made
pursuant to the statutory provisions noted above.

The people of the Sate of California do enact as follows:

SECTION 1. (a) The Legislature finds and declares all of the
following:

(1) Health care facilities across the nation have seen a steady increase
in the risk of healthcare associated infection (HAI) during recent decades.

(2) According to published estimates, approximately 5 to 10 percent of
hospitalized patients develop one or more HAI every year.

(3) Infections associated with catheters, blood stream infections
associated with central venous lines, pneumonia associated with the use of
ventilators, and surgical site infections account for more than 80 percent of
all HALL

(4) Approximately 25 percent of HAI cases occur among patients in
intensive care units, and two-thirds of those cases are linked to
antimicrobial resistance.

(5) Conservative estimates indicate that approximately 240,000 patients
admitted to California hospitals each year develop HAI, which results in
an estimated cost of $3.1 billion to the state.
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(6) A significant percentage of HAI cases can be eliminated with
intensive programs for surveillance and prevention of HAI.

(b) It is the intent of the Legislature, in enacting this measure, to
improve existing disease surveillance and infection prevention measures in
all California general acute care hospitals, thereby preventing prolonged
and unnecessary hospitalizations and decreasing mortality rates resulting
from HAL.

SEC. 2. Article 3.5 (commencing with Section 1288.5) is added to
Chapter 2 of Division 2 of the Health and Safety Code, to read:

Article 3.5. Hospital Infectious Disease Control Program

1288.5. By July 1, 2007, the department shall appoint a Healthcare
Associated Infection (HAI) Advisory Committee that shall make
recommendations related to methods of reporting cases of hospital
acquired infections occurring in general acute care hospitals, and shall
make recommendations on the use of national guidelines and the public
reporting of process measures for preventing the spread of HAI that are
reported to the department pursuant to subdivision (b) of Section 1288.8.
The advisory committee shall include persons with expertise in the
surveillance, prevention, and control of hospital-acquired infections,
including department staff, local health department officials, health care
infection control professionals, hospital administration professionals,
health care providers, health care consumers, physicians with expertise in
infectious disease and hospital epidemiology, and integrated health care
systems experts or representatives.

1288.6. (a) (1) Each general acute care hospital, in collaboration with
infection prevention and control professionals, and with the participation
of senior health care facility leadership shall, as a component of its
strategic plan, at least once every three years, prepare a written report that
examines the hospital’s existing resources and evaluates the quality and
effectiveness of the hospital’s infection surveillance and prevention
program.

(2) The report shall evaluate and include information on all of the
following:

(A) The risk and cost of the number of invasive patient procedures
performed at the hospital.

(B) The number of intensive care beds.

(C) The number of emergency department visits to the hospital.

(D) The number of outpatient visits by departments.

(E) The number of licensed beds.

(F) Employee health and occupational health measures implemented at
the hospital.

(G) Changing demographics of the community being served by the
hospital.
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(H) An estimate of the need and recommendations for additional
resources for infection prevention and control programs necessary to
address the findings of the plan.

(3) The report shall be updated annually, and shall be revised at regular
intervals, if necessary, to accommodate technological advances and new
information and findings contained in the triennial strategic plan with
respect to improving disease surveillance and the prevention of HAI.

(b) Each general acute care hospital that uses central venous catheters
(CVCs) shall implement policies and procedures to prevent occurrences of
health care associated infection, as recommended by the Centers for
Disease Control and Prevention intravascular bloodstream infection
guidelines or other evidence-based national guidelines, as recommended
by the advisory committee. A general acute care hospital that uses CVCs
shall internally report CVC associated blood stream infection rates in
intensive care units, utilizing device days to calculate the rate for each type
of intensive care unit, to the appropriate medical staff committee of the
hospital on a regular basis.

1288.7. By July 1, 2007, the department shall require that each general
acute care hospital, in accordance with the Centers for Disease Control
guidelines, take all of the following actions:

(@) Annually offer onsite influenza vaccinations, if available, to all
hospital employees at no cost to the employee. Each general acute care
hospital shall require its employees to be vaccinated, or if the employee
elects not to be vaccinated, to declare in writing that he or she has declined
the vaccination.

(b) Institute respiratory hygiene and cough etiquette protocols, develop
and implement procedures for the isolation of patients with influenza, and
adopt a seasonal influenza plan.

(c) Revise an existing or develop a new disaster plan that includes a
pandemic influenza component. The plan shall also document any actual
or recommended collaboration with local, regional, and state public health
agencies or officials in the event of an influenza pandemic.

1288.8. (a) By January 1, 2008, the department shall take all of the
following actions to protect against health care associated infection (HAI)
in general acute care hospitals statewide:

(1) Implement an HAI surveillance and prevention program designed to
assess the department’s resource needs, educate health facility evaluator
nurses in HAI, and educate department staff on methods of implementing
recommendations for disease prevention.

(2) Investigate the development of electronic reporting databases and
report its findings to the HAI advisory committee established pursuant to
Section 1288.5.

(3) Revise existing and adopt new administrative regulations, as
necessary, to incorporate current Centers for Disease Control and
Prevention guidelines and standards for HAI prevention.

(4) Require that general acute care hospitals develop a process for
evaluating the judicious use of antibiotics, the results of which shall be
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monitored jointly by appropriate representatives and committees involved
in quality improvement activities.

(b) On and after January 1, 2008, each general acute care hospital shall
implement and annually report to the department on its implementation of
infection surveillance and infection prevention process measures that have
been recommended by the Centers for Disease Control and Prevention
(CDC) Healthcare Infection Control Practices Advisory Committee, as
suitable for a mandatory public reporting program. Initially, these process
measures shall include the CDC guidelines for central line insertion
practices, surgical antimicrobial prophylaxis, and influenza vaccination of
patients and healthcare personnel. In consultation with the advisory
committee established pursuant to Section 1288.5, the department shall
make this information public no later than six months after receiving the
data.

(c) The Healthcare Associated Infection Advisory Committee shall
make recommendations for phasing in the implementation and public
reporting of additional process measures and outcome measures by
January 1, 2008, and, in doing so, shall consider the measures
recommended by the CDC.

(d) Each general acute care hospital shall also submit data on
implemented process measures to the National Healthcare Safety Network
of the CDC, or to any other scientifically valid national HAI reporting
system based upon the recommendation of the Centers for Disease Control
(CDC) Healthcare Infection Control Practices Advisory Committee.
Hospitals shall utilize the Centers for Disease Control and Prevention
definitions and methodology for surveillance of HAI. Hospitals
participating in the California Hospital Assessment and Reporting Task
Force (CHART) shall publicly report those HAI measures as agreed to by
all CHART hospitals.

1288.9. By January 1, 2009, the department shall do all of the
following:

(a) Require each general acute care hospital to develop, implement, and
periodically evaluate compliance with policies and procedures to prevent
secondary surgical site infections (SSI). The results of this evaluation shall
be monitored by the infection prevention committee and reported to the
surgical committee of the hospital.

(b) Require each general acute care hospital to develop policies and
procedures to implement the current Centers for Disease Control and
Prevention guidelines and Institute for Healthcare Improvement (IHI)
process measures designed to prevent ventilator associated pneumonia.

(c) During surveys, evaluate the facility’s compliance with existing
policies and procedures to prevent HAI, including any externally or
internally reported HAI process and outcome measures.

SEC. 3. No reimbursement is required by this act pursuant to Section 6
of Article XII1 B of the California Constitution for certain costs that may
be incurred by a local agency or school district because, in that regard, this
act creates a new crime or infraction, eliminates a crime or infraction, or
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changes the penalty for a crime or infraction, within the meaning of
Section 17556 of the Government Code, or changes the definition of a
crime within the meaning of Section 6 of Article X111 B of the California
Constitution.

However, if the Commission on State Mandates determines that this act
contains other costs mandated by the state, reimbursement to local
agencies and school districts for those costs shall be made pursuant to Part
7 (commencing with Section 17500) of Division 4 of Title 2 of the
Government Code.
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Infection Prevention and Control in California Hospitals

Each year in the U.S,,
1.7 million patients acquire
a healthcare associated
infection (HAI) during
their hospital stay, and an
estimated five percent die.

Rising rates of HAIs,
electronic record keeping,
and state mandated sur-
veillance requirements are
changing the role of infec-
tion preventionists.

This report provides a
cross-sectional snapshot of

the structure and resources
of infection control depart-
ments at California hospi-
tals in 2008 and the imple-
mentation of processes to
prevent device associated
infections in 1CUs.

Results are from a web-
based survey of infection
control department staff
conducted in October —
December 2008.

A follow-up survey is
planned for Spring 2010.

« 207 infection control
departments contrib-
uted to the study, a
59% response rate.

¢ The average size of
participating hospitals
was 237 beds,
slightly larger than
non-participating
hospitals.

o One fifth of hospitals
were affiliated with a
medical school.

Characteristics of Infection Control Departments and Staff

e Over half (53%) of
departments had an MD
epidemiologist, but only
19% of these epidemi-
ologists worked full-
time in infection control.

» Infection control depart-
ments often had access
to additional staffing in
the form of secretarial
(50%), data management
(36%)), or other (21%)
assistance.

e Almost half (48%) of
infection control
departments had an
independent budget.

e A majority of departments (82%) were led by a full

time department director.

o Most (81%) Infection Preventionists were nurses;
half had less than five years experience.

Qualifications of Infection
" Control Staff in California Hospitals
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Infection Prevention Staffing: Comparing California to National

Infection Preventionists (IP) Full Time ¢ In California as well as nationally, staffing rates
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Infection Preventionist Time Use

¢ Infection Preventionists (IPs) spent 37% of their time on
surveillance, consistent with SHEA recommendations.

s Administrative duties and meetings were the second largest
time commitment (14%), leaving only 11% of IPs’ time
available for staff education.

Isoiation &

Outbreaks

« Staff time use did not vary with hospital size, staffing rate, Brnstihationg
or presence of electronic surveillance systems.

¢ Infection Preventionists spent 48% of their time in the
department offices and 32% in the wards or with patients.

44 Hospitals (23%) had Electronic Surveillance Systems (ESS)

Satisfaction of infection control staff o Overall, satisfaction with ESS was high: staff felt ESS
with electronic surveillance systems: contributed to improved patient outcomes and added to
Mean satisfaction scoreand 95% Cl their surveillance capabilities.
5
Highest
. + o Infection prevention departments reporting high levels of
§ + + + * + + administrative support were more likely to have ESS as
£ well as high employee satisfaction with ESS.
=
2 o ESS were primarily used to generate reports and data
“’W:S‘ summaries (84%), particularly for administrative
’ . - . purposes (61%).
e a &
\&‘f ,ﬁqf i \b.\"“‘ &€ J"aﬂ \5”
& & b‘r‘ ;p‘ & o* é& . s ae g .
oﬁ‘ S LA Many hospitals were not using ESS to its’ full capacity:
&« ed ¢ ¥ only 36% used ESS for data mining.





Preventing Device Associated Infections Using Bundles

Presence of an infection 100 Prevention of CL-BSI, VAP, and CAUTIin the ICU
prevention policy was ! A ® Policy Present
inadequate to ensure 80 -

implementation. 1 T
o o 'E 60 - Implementation
¢ A majority of ICUs had policies g | >95% of the time
in place to prevent central line g 4 'i
associated blood-stream infection .
(CL-BSI) and ventilator — 20
associated pneumonia (VAP). ‘ I l
o 1
e  Most hospitals did not have any Q\,«P ,;\o“" & \\ &,,b \‘a‘b" \,b.p"* & 0@ éé"’ &d‘ &,,e?
of the selected policies in place & é';) & oo"’ %é\ ,35\ o&"\ \\'30 o{\o‘v @6‘ \°Q° ~o“°
to prevent catheter associated & & \zo'\ & (& @ & & & &
: ¢ 3 & & & & & ¢ P o & &
urinary tract infections (CAUTTI) o) Q,.,,t‘ & 3 Q 6‘& 4.5 d * & (\@
in their largest ICU. o & & 3 q&‘%@o
CL-BSI S VAP caum @

e Hospital that had CAUTI policies
reported extremely poor imple- . ) .
mentation rates. Implementation at the bedside for all device

associated infection prevention processes remains
problematic in most ICUs.

Healthcare Associated Infection Rates in ICUs

= - : . : = Rates of HAIs vary widely but
Device Associated Infection Rates in California ICUs remain a threat to patient safety in

Rate = infections / 1000 device days
Mean (SD) Median Range

many California hospitals.

‘ Centrl Line o Infection rates in California ICUs

Associated Blood 23 (3.4) 11 0-19.4 were comparable to national NHSN
| Stream Infections rates for 2008.

Ventilator Associated L . i e Most mfect:o!n C(?ntrol depart'ments
Pneumonia 5 (42) =19, reported monitoring central line
associated blood stream infections
(96%) and ventilator associated

Ca,theter Associateq 31 (3.5 1.7 0-11.0 pneumonia (95%) in the 1CU.
Urinary Tract Infaction However, only 69% of ICUs
ICU data is from the largest medical, surgical or med/surg ICU at each hospital monitored catheter associated

urinary tract infections.





The Changing Role of the Infection Preventionist: About the Study

The study aims are to evaluate
changes in infection prevention-
ists’ roles and department organi-
zation respective to changing
demands on infection prevention,
including institutional and tech-
nological changes and new man-
datory reporting requirements in
A California hospitals.

Data collection consists of two
online surveys: the first to establish baseline values
(Fall 2008), and a follow-up survey in March —
April 0of 2010.

This study has implications for 1P roles, organiza-
tion, and infection prevention activities. We hope to
provide information that can improve use of evidence
-based policies for the prevention of HAIs and IP
efficiency.

The reliability of study results requires high
participation of infection preventionists.

Future Participation

One infection preventionist from each hospital
will be asked to complete a web-based survey
for their department during March-April 2010.

Weekly lotteries will be held with APIC prizes
to encourage participation.

All California acute-care hospitals serving
the general population are encouraged to
participate in the study. It is not necessary to
have participated in the first survey in order
to contribute to the second.

If your infection prevention department would
like to participate but you do not receive an
email invitation containing a link to the survey
in March, please contact the research team.

The research team would like to thank all those who participated in the 2008 survey.
We hope you will contribute to the follow-up survey in Spring of 2010!

For more information , please contact
Principal Investigator Patricia Stone (212-305-1738 or ps2024(@columbia.edu) or
Study Coordinator Sarah Jordan (212-342-4171 or ski2l11@columbia.edu).

“The Changing Role of the Infection Preventionist” study is conducted by the Columbia University School of Nursing,
in partnership with Association of Professionals in Infection Control and Epidemiology (APIC). This study has been

approved by Columbia University's Human Subject Institutional Research Review Board.
This publication was designed by Sarah Jordan.
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Staffing and structure of infection
prevention and control programs

Patricia W. Stone, PhD, RN, FAAN, MPH,? Andrew Dick, PhD,” Monika Pogorzelska, MPH,? Teresa C. Horan, MPH, E. Yoko
Furuya, MD, MS,® and Elaine Larson, RN, PhD, FAAN, CIC?
New York, New York, Pittsburgh, Pennsylvania, and Atlanta, Georgia

Background: The nature of infection prevention and control is changing; however, little is known about current staffing and struc-
ture of infection prevention and control programs.

Methods: Our objectives were to provide a snapshot of the staffing and structure of hospital-based infection prevention and control
programs in the United States. AWeb-based survey was sent to 441 hospitals that participate in the National Healthcare Safety Network.
Results: The response rate was 66% (n = 289); data were examined on 821 professionals. Infection preventionist (IP) staffing was
significantly negatively related to bed size, with higher staffing in smaller hospitals (P < .001). Median staffing was 1 IP per 167
beds. Forty-seven percent of IPs were certified, and 24 percent had less than 2 years of experience. Most directors or hospital
epidemiologists were reported to have authority to close beds for outbreaks always or most of the time (n = 225, 78%). Only
32% (n = 92) reported using an electronic surveillance system to track infections.

Conclusion: This study is the first to provide a comprehensive description of current infection prevention and control staffing, or-
ganization, and support in a select group of hospitals across the nation. Further research is needed to identify effective staffing
levels for various hospital types as well as examine how the IP role is changing over time.

Copyright © 2009 by the Association for Professionals in Infection Control and Epidemiology, Inc.
(Am J Infect Control 2009;37:351-7.)

Over 30 years ago, the Centers for Disease Control
and Prevention (CDC) undertook the national Study
on the Efficacy of Nosocomial Infection Control (SENIC)
in which staffing of infection control programs and
intensity of surveillance, prevention, and control activ-
ities were measured in US hospitals.' SENIC established
a connection between structure and process elements
of infection control programs and provided strong evi-
dence that hospitals with better infection control pro-
fessional staffing and those programs headed by
physicians dedicated to hospital epidemiology had

From the Columbia University School of Nursing, New York, NY%
RAND Corporation Pittsburgh, PA®; Division of Healthcare Quality
Promotion, National Center for Preparedness, Detection and Control
of Infectious Diseases, Centers for Disease Control and Prevention,
Atlanta, GAS; Division of Infectious Diseases, Columbia University
College of Physicians & Surgeons, New York, NY.¢

Address correspondence to Patricia W. Stone, PhD, RN, FAAN, MPH,
Columbia University School of Nursing, 617 W. 168th Street, New
York, NY 10032. E-mail: ps2024@columbia.edu.

Supported by the National Institute of Nursing Research
ROINROI0107, and pilot work conducted for this study was funded
by NIH/NCRR P20RR0206 | 6.

Conflicts of interest: None to report.
0196-6553/$36.00

Copyright © 2009 by the Association for Professionals in Infection
Control and Epidemiology, Inc.

doi:10.1016/j.ajic.2008.1 1.001

more intense infection prevention and control activi-
ties and lower health care-associated infection (HAI)
rates.'® The investigators from SENIC recommended
that hospitals have at least 1 full-time equivalent
(FTE) infection control professional for every 250 occu-
pied beds. In the 1990s, participation in the CDC’s Na-
tional Nosocomial Infections Surveillance System
(NNIS) required 1 infection control professional FTE
for the first 100 beds and then 1 FTE for each additional
250 beds.® Currently, the CDC’s National Healthcare
Safety Network (NHSN) requires a trained infection
control professional or hospital epidemiologist (HE) to
be in charge of the program. In addition, the NHSN re-
quires that data reporters complete online training
courses related to the methods and definitions used
in the surveillance protocols.

The nature of infection surveillance, prevention, and
control is rapidly changing, and the roles and responsi-
bilities of those working in the field are expanding. In-
fection control professionals are increasingly expected
not only to monitor infection rates and provider behav-
iors but also to intervene, implement, and/or lead other
clinicians in the implementation of processes aimed at
reducing rates of infections.” Even their title has
recently changed, and they are now referred to as infec-
tion preventionists (IP), which will be the nomenclature
used in the remainder of this report.® Specifically, our
aim was to describe the staffing, organization, and sup-
port of infection prevention and control programs
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across the nation; describe the current spectrum of
roles and responsibilities of IP and how they spend
their time; and examine differences in staffing across
these select hospitals.

METHODS

The results reported here are from phase I of a larger
research project designed to examine the cost-effective-
ness of infection prevention and control practice (Pre-
vention of Nosocomial Infection and Cost Effectiveness
Analysis, National Institutes of Health, ROINR010107).
The SENIC study design was a very important blueprint
for the study. Whereas some methods are no longer ap-
plicable because there are more reliable, valid, and effi-
cient sources of data (such as the identification of HAI
through the use of NHSN hospitals vs chart review), the
overall approach of surveying hospitals, then obtaining
a sample of these hospitals to link processes to the pre-
vention of HAI, comes directly from this CDC study. In
phase I of this study, a national survey of select acute
care hospital infection control programs was conducted.
The process of developing, validating, and conducting
the survey is described below.

Survey development

Building on the questionnaire used in the SENIC study,
arevised survey was developed.’ The original SENIC sur-
vey had 3 sections, which included questions on (1)
infection control staff; (2) surveillance of hospital infec-
tions; and (3) infection control programs. In the present
survey, questions about staff and their qualifications
were essentially unchanged from the original CDC sur-
vey except for updating terms (eg, use of the term infec-
tion control professional instead of infection control
nurse). Questions about activities and organizational
support were updated to reflect current practice and
are described more fully below. All survey content was
developed and examined by an expert panel that
included the full research team and members of our ad-
visory board (listed in the acknowledgements section).
This panel had experts in psychometrics (A.D., N.K,
M.P, P.S)), physician hospital epidemiologists (R.H., E.P,,
L.S.), and experienced IPs (T.C.H., J.H., ELL). A paper
copy of the survey is available upon request.

Survey content

Staffing. For each hospital, we assessed the numbers
of professional infection prevention and control pro-
gram staff (ie, IP, HE, and director/coordinator) and
their highest qualifications (eg, physician, nurse, mas-
ter’s degree in public health, or other qualifications).
For each staff member, we inquired about the years
of infection control experience, certification, and
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membership in professional organizations. The num-
ber of hours per week each staff member dedicated
to the program was measured.

Activities. Similar to the SENIC study method, we es-
timated how the IPs spent their time in the following
manner. Based on the average hours per week each IP
devoted to the program, the respondent was asked to es-
timate the average percentage of time per week spent on
the following activities during the past 6 months: (1)
collecting, analyzing, and interpreting data on the oc-
currence of infections; (2) teaching infection prevention
and control policies and procedures; (3) activities
related to outbreaks; (4) daily isolation issues; (5) policy
development and meetings; and (6) other (eg, product
evaluation, employee health, and emergency prepared-
ness). The categorization of activities was based on the
practice analysis published by the Certification Board
of Infection Control and Epidemiology (CBIC).”

Organizational support. Organizational support for
the program was estimated several ways. There were
questions related to availability of support staff includ-
ing data managers, secretaries and statisticians. Items
related to access to key decision makers, authority of
the HE or director to close beds in the event of an out-
break, funds for continuing education, and use of elec-
tronic surveillance systems were also included.
Additionally, respondents were asked to report how
long their institution had been part of a CDC network
of hospitals (ie, NHSN or its precursor, NNIS) using the
following categories (less than 1 year, 1 to 3 years, or
more than 3 years).

Pilot testing

A paper version of the survey was piloted in 13 dif-
ferent settings and estimated to take on average 27
minutes to complete (standard deviation [SD] * 11).
Test-retest reliability was assessed by asking these re-
spondents to retake the survey after a 2-week interval,
and kappa (k) coefficients for each item were com-
puted.’® The responses had adequate agreement
(mean k = 0.88, SD = 0.24). Criterion-referenced valid-
ity was assessed by conducting site visits and compar-
ing the institutional policies and data to survey
responses. No discrepancies were found. An electronic
Web-based version of the survey was then developed
and further piloted by 3 IPs and 2 nursing doctoral
students.

Sample

To participate in the study (1) a hospital must have
conducted NHSN device-associated surveillance of
health care-associated infections in an adult medical,
medical/surgical, or surgical intensive care unit (ICU)
in 2007 according to the module protocol'’; and (2)
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the ICU must have had a minimum of 500 device-days
(central intravascular line, ventilator, or indwelling uri-
nary catheter). These inclusion criteria were needed for
the larger study. There were 441 hospitals eligible to
participate.

Recruitment and study procedures

Although some states have recently mandated mem-
bership in NHSN, lists of NHSN hospitals are not public
information. To protect the confidentiality of the hospi-
tals, our NHSN expert (T.H.) developed a list of eligible
hospitals and e-mailed them directly inviting them to
participate by accessing the Web-based survey.

Dillman developed techniques to increase response
rates in surveys and suggests multiple contacts includ-
ing an initial invitation, reminders, and last chance
communications.'* A modified Dillman technique
was used, and reminders were sent weekly for 5 weeks,
and a final letter was sent after 6 weeks. Weekly lotter-
ies were held with 4 S$100 prizes to encourage
participation.

In the communications, we asked that only 1 person
complete the survey for their institution. Hospital de-
mographics of respondents were examined to check
for duplicates. If a duplicate response was found for a
single institution, the surveys were examined for com-
pleteness of data and role of the respondent. Those sur-
veys completed by directors of departments and/or
those in which responses were most complete were
used. All procedures were reviewed and approved by
institutional review boards at Columbia University,
CDC, and RAND Corporation.

Statistical analysis

Distributions and descriptive statistics (ie, propor-
tions or medians, means, SDs, and 95% confidence in-
tervals [CI]) were computed. Missing data were not
imputed. Based on the total number of IP hours per
week, we computed the number of FTE per 100 beds
assuming a 40-hour work week. To allow comparability
with previous literature, we also calculated the mean
and median number of beds for which 1 IP FTE pro-
vided service. Nonparametric correlations were com-
puted using Spearman rho (p) statistics. Regression
analyses were used to examine variation in IP staffing
level and proportion of certified staff by hospital size.
To examine the generalizability of the survey results,
the teaching status and bed size of the hospitals that
responded were compared with all hospitals in the
Centers for Medicare and Medicaid Services database
in 2005 as well as the previous published report
describing NNIS hospitals in 1999 (the only description
available).®
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RESULTS

There were 347 responses. After checking for dupli-
cates, the final set of unique hospital infection control
programs was 289, which was a 66% response rate.
The majority of the hospitals was located in the North-
east (n = 135, 47 %) and was teaching institutions (n =
180, 62%). The number of hospital beds ranged from
21 to over 1500 with the mean bed size of 363 (SD *=
223); the median number of beds was 310, and 20
hospitals had more than 750 beds. Most respondents
(n = 134, 54%) reported that their institution had
been a member of NHSN for more than 3 years.
Thirty-three (13 %) of the hospitals had been a member
of NHSN for less than a year.

These hospitals employed 821 professionals in their
infection control programs (Table 1). As expected, the
majority of HE was physicians, and the majority of IP
was nurses; however, titles varied across institutions.
Those with the HE title had more years of experience
than did the IPs (P < .001). Forty-nine percent of the
hospitals (n = 141) reported the presence of a physi-
cian HE, and data were available for 171 physician
HE. For both those with HE and IP titles, professional

Table |. Description of qualifications, experience, and
hours worked of professionals with hospital
epidemiologist and infection preventionist titles

HE (n = 204) IP (n =617)
n % n %

Highest education

Physician 171 83.8 2 0.3

Registered nurse with 4 2.0 133 21.6

graduate degree

Registered nurse 7 34 339 54.9

Master’s degree nonnurse 4 2.0 23 37

Other/don’t know 18 8.8 120 19.4
Certified in infection control

No 163 79.9 315 51.0

Yes 18 8.8 288 46.7

Missing data 23 1.3 14 2.3
Member of the APIC or the SHEA

No 30 14.7 11 18.0

Yes 17 574 494 80.1

Missing data 57 279 12 2.0
Years of experience

<2 I 5.4 150 243

2-5 17 83 118 19.1

6-10 30 14.7 95 15.4

11-15 30 14.7 73 1.8

>15 89 43.6 170 27.6

Missing data 27 13.2 I 1.8

NOTE. Average number of hours worked per week in the infection prevention and
control program (includes overtime): HE: mean, 12.0, SD = [4.7; IP: mean, 37.0;
SD *= 10.3.

APIC, Association for Professionals in Infection Control and Epidemiology, Inc; HE,
hospital epidemiologist; IP, infection preventionist; SHEA, Society for Healthcare
Epidemiology of America.
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Fig 1. Infection preventionists full-time equivalent
per 100 beds.

membership (p = .18) and certification (p = 0.37) were
significantly correlated with years of experience
(P values < .001).

Most physician HEs (n = 122, 71 %) were part-time;
10% (n = 17) worked full-time, and 19% (n = 32) did
not report dedicated hours. As displayed in Fig 1, for
the 246 hospitals reporting IP hours, the mean IP FTE
staffing was 0.69 (SD *= 0.54) per 100 beds (or 1 IP
per 144 beds); the median was 0.60 IP FTE per 100
beds (or 1 IP per 167 beds). Staffing was significantly
negatively related to bed size, with higher staffing in
smaller hospitals (P < .001). However, the large CIs in
the smaller hospitals suggest a wide variation. The
staffing rate was fairly consistent in the medium to
large hospitals as noted by the tight Cls. In hospitals
with 300 beds or more, the median was 0.54 IP FTE
per 100 beds (or 1 IP per 186 beds). The mean propor-
tion of hours provided by a certified IP in each institu-
tion was 0.48 (SD = 0.38) per 100 beds. There was not a
significant relationship between hospital size and the
proportion of hours provided by certified IPs. Presence
of a physician HE was significantly associated with
hospital size (p = .26, P < .0001), with larger hospitals
being more likely to have one or more physician HE
present.

Table 2 describes how the IPs spent their time. The
largest percentage of time (mean, 44.5%) was spent
collecting, analyzing and interpreting data on the
occurrence of infections (ie, surveillance). Teaching,
isolation issues, and policy development (ie, preven-
tion) activities each took approximately 13% to 15%
of the IPs’ time. Only 6% was spent on outbreak activ-
ities (ie, control).

Sixty-eight percent (n = 197) of the respondents re-
ported having a director position for their program.
Thirteen percent (n = 25) of the directors were master’s
degree-prepared epidemiologists, 12% (n = 24) were
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Table 2. Activities reported by infection preventionists
regarding how they spent their time

Percent of Time

Activity Median Mean SD Minimum Maximum

Collecting analyzing and 49.0 445 143 7 80
interpreting data on the
occurrence of

infections
Policy development and 14.0 150 88 0 55
meetings
Daily isolation issues 10.0 129 9.0 0 50
Teaching infection 10.0 130 6.2 | 35

prevention and control
policies and procedures

Other (eg, product 5.0 88 82 0 60
evaluation, employee
health, and emergency
preparedness)

Activities related to 5.0 6.1 48 0 40
outbreaks

NOTE. N = 269 responses. Means are the average percent of time reported by all
respondents. Twenty respondents did not provide data in this section. Means may not
sum to 100% because of rounding.

physicians, and the majority was registered nurses
66%, n = 130). Twelve (6%) directors were licensed
practical nurses, and 6 (3 %) did not report their qualifi-
cations. On average, the directors had 3.6 years (SD =
0.76) of experience in infection control. The majority
of directors (n = 178, 90 %) was members of the Associ-
ation for Professionals in Infection Control and Epide-
miology (APIC) and/or the Society for Healthcare
Epidemiology of America (SHEA) and certified in infec-
tion control (n = 128, 65%). The directors reported
most frequently to the department of medicine (n =
54, 27 %), quality management (n = 45, 23%), and/or
nursing director (n = 44, 22 %). These categories were
not mutually exclusive, and a respondent could indicate
that the director reported to more than one category.

Only 35% (n = 102) of the programs had help with
data management, and even fewer (n = 39, 13%) had
statistical help. More than half (n = 180, 62%) had
access to a secretary. Table 3 describes other organiza-
tional supports for the departments. The majority of
respondents indicated that they had access to key deci-
sion makers always or most of the time for planning
(n = 223, 77%) and in case of a problem (n = 251,
87 %). Additionally, frequently, the director or HE was
reported to have authority to close beds always or
most of the time (n = 225, 78 %). Furthermore, funding
for continuing education was available most or all the
time (n = 190, 66%). Only 32% of the hospitals (n =
92) reported using an electronic surveillance system
to track infections.

Table 4 presents a comparison of the sampled hospi-
tals (n = 289) to all hospitals that submit cost report
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Table 3. Organization and support for infection
prevention and control departments

n %

Access to key decision makers for planning

Never 0 0
Rarely 6 2
Sometimes 44 15
Most of the time 127 44
Always 96 33
Missing 16 6
Access to key decision makers if a problem
Never 0 0
Rarely 4 |
Sometimes 19 7
Most of the time 86 30
Always 165 57
Missing 15 5
Authority to close beds in the event of an outbreak
Never 11 4
Rarely 14 5
Sometimes 23 8
Most of the time 56 19
Always 169 58
Missing 16 6
Funds for continuing education
Never 3 |
Rarely 25 9
Sometimes 56 19
Most of the time 110 38
Always 80 28
Missing 15 5

NOTE. N = 289 responses.

data to the Centers for Medicare and Medicaid Services
(n = 5980) and the NNIS hospitals (n = 229).° Bed size
and teaching status in the sampled hospitals are similar
to the previous report of NNIS hospitals and are larger
and more likely to be teaching hospitals than other
US hospitals.

DISCUSSION

This study provides a current and comprehensive
description of infection prevention and control pro-
gram staffing, organization, and support in a select
group of hospitals participating in the NHSN across
the nation. Smaller hospitals used significantly more

Table 4. Comparison of bed size among the study
sample, NNIS sample, and US hospitals

Median, Interquartile range, Percent

Sample N beds beds teaching
us 5980 74 20-172 20
NNIS sample 227 360 250-500 58
Study sample 289 310 207-464 62

US, United States hospitals reporting to the Centers for Medicare and Medicaid
Services in 2005; NNIS, National Nosocomial Infections Surveillance System hospitals
in 1999.5
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staffing hours, although there was wide variation in
these hospitals. Despite the sampled hospitals having
similar demographics, the staffing levels are less than
the 1 IP per 115 beds Richards et al found in surveying
229 NNIS hospitals in 1999.° This lower level of staffing
may be concerning because the role and responsibili-
ties of IPs are increasing.”'” It is important to note
that this report is purely descriptive, and no effort
was made to determine what constituted adequate in-
fection prevention and control staffing, although this
has been identified as a gap in the literature by authors
of 2 separate systematic reviews.'*'®> Our results are
similar to those found in 2 recent state surveys.'®'”
For example, in Massachusetts hospitals, the average
number of beds per IP was 178 with a median of 166.'°

The negative correlation between IP staffing and
hospital size has been reported for other health care
staff'® and suggests potential economies of scale.
That is, in larger hospitals, a single IP is able to provide
more service. Although this study does not test directly
for economies of scale, the variation of staffing across
hospital size clearly illustrates the inappropriateness
of assuming a single minimum IP staffing ratio would
be adequate across settings.

We found that IPs spent the largest proportion of
their time collecting and analyzing data related to in-
fections. This is similar to the results from an expert
Delphi panel from which it was estimated that 39 %
of IPs time was spent on surveillance and identifying
infections'? and a recent survey of New York IPs who
reported spending 45% of their time on surveillance.'”
Although accurate and consistent case finding is im-
portant in reducing infections, actively working to
change the organizational culture has also been found
to be an important part of the multifaceted approach
needed to promote patient safety and reduce infec-
tions.?>*! 1t is possible that this aspect of the roles
was not captured in our survey. In the most recent prac-
tice analysis published by the CBIC, a new activity cat-
egory entitled ‘““‘Management and communication” has
been identified."” It is not clear whether this category
fully captures the new roles and responsibilities; we
encourage researchers in the future to assess IPs’ lead-
ership and involvement in teamwork and quality im-
provement activities aimed at the establishment of
evidence-based clinical practices.

The relatively few physician HE hours devoted to the
program could be concerning. As with all adverse
patient safety events, the prevention of infections re-
quires a team approach.?” Indeed, the infrastructure
needed to promote patient safety includes an interdis-
ciplinary, collaborative environment with high-level
leadership.”> However, positively, these respondents
reported high levels of access to key decision makers,
especially in the case of problems.
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We found a relatively high number of director posi-
tions in this study. However, the survey did not assess
the budgetary responsibilities of these directors, and
the position may have been interpreted differently by
respondents.

The results reported here provide a snapshot of the
experience and qualifications of IPs and HEs working
in these hospital infection prevention and control pro-
grams. Although the majority of the HEs were experi-
enced, almost one quarter of the IPs had less than
2 years experience. This has important implications
for the APIC, which is the primary organization for
training and educating these professionals. Reaching
out to new IPs to provide education and role transition
should be a top priority. It is heartening that the major-
ity of respondents reported funds for continuing
education, which is clearly needed given the high num-
ber of new IPs. Furthermore, a substantial proportion
of IPs was certified. The certification process may
also be important for these new IPs because the certifi-
cation examination is designed to measure minimum
competence for practice.** It is possible that more hos-
pitals are recognizing certification as an indicator of
competence for hiring.

This report has a number of strengths and limita-
tions. First, updating a well-developed survey with
attention to psychometric properties and pilot testing
is a strength of the research design. The use of an elec-
tronic survey made it possible to conduct large-scale
data collection relatively inexpensively, minimized
the amount of time needed for the distribution and re-
sponse cycles, and included skip pattern logic (similar
to “skip to question X'’ in paper-based surveys) and
cross-field validity checking during data entry (eg,
warnings were given for summative functions that
did not equal the prescribed amount and respondents
were cued when data were missing), which increases
the validity of the data.*>*° Furthermore, the high
response rate is a definite strength and increases the
validity of the findings. However, this was a select sam-
ple, and the hospitals do not represent hospitals across
the nation. In the past, whereas NNIS hospitals have
been distributed across most of the United States,
they have been shown to be overly represented by
large hospitals and those in the mid-Atlantic and south
Atlantic regions.® Although the profile is changing now
that there is open enrollment with the new Web-based
system and states mandating that hospitals provide
data to them using NHSN, our sample was more similar
to the previous NNIS cohort of hospitals than to other
hospitals in the country. Nevertheless, the IP staffing
we found was similar to those found in other state-level
surveys.'®'” Last, measurement bias must always be
considered in self-report survey data.”” In pilot work,
we found congruency between the IP self-report survey
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responses and institutional policies. This is consistent
with a previous study, in which IP self-reported data
on infection control processes was validated by site
visits that included interviews and observing staff,
checking on documentation including records and
minutes, and making environmental rounds and found
high congruency.*®

The context of health care has changed and emer-
gency preparedness, patient safety as well as manda-
tory reporting of infection rates, and lack of
reimbursement for HAI are activities and issues with
which staff of infection control programs may be con-
tending. In the future, infection prevention and control
programs will likely play an increasingly critical role in
hospitals. Whereas this study provides a current snap-
shot of the staffing and professional roles of those em-
ployed in these programs, further research is needed to
identify effective staffing levels for various hospital
types as well as examine how the roles are changing
over time.

The authors thank Sarah Jordan for her help in the data analysis and development of
this manuscript and our advisory board members and others who reviewed the survey
and provided input regarding the study including Steven Albert, Donald Goldmann,
Janet Haas, Robert Haley, Nancy Kupka, Denise Murphy, Eli Perencevich, Lisa Saiman,
and Jack Zwanziger.
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HAI-AC Subcommittee:  IP-Related Tasks				Chair:  Elizabeth Clark



Section 5, 1288.5  (SB 158)

(d) In addition to the responsibilities enumerated in subdivision (a), the 

advisory committee shall do all of the following:

(1) Review and evaluate federal and state legislation, regulations, and

accreditation standards and communicate to the department how hospital

infection prevention and control programs will be impacted.

(2) In accordance with subdivision (a) of Section 1288.6, recommend a

method by which the number of infection prevention professionals would

be assessed in each hospital.

(8) Recommend a method by which all hospital infection prevention

professionals would be trained to use the NHSN HAI surveillance reporting

system.



Subdivision (a) of Section 1288.6 (SB 739)

1288.6. (a) (1) Each general acute care hospital, in collaboration with infection prevention and control professionals, and with the participation of senior health care facility leadership shall, as a component of its strategic plan, at least once every three years, prepare a written report that

examines the hospital’s existing resources and evaluates the quality and effectiveness of the hospital’s infection surveillance and prevention program.

(2) The report shall evaluate and include information on all of the

following:

(A) The risk and cost of the number of invasive patient procedures

performed at the hospital.

(B) The number of intensive care beds.

(C) The number of emergency department visits to the hospital.

(D) The number of outpatient visits by departments.

(E) The number of licensed beds.

(F) Employee health and occupational health measures implemented at

the hospital.

(G) Changing demographics of the community being served by the

hospital.
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(H) An estimate of the need and recommendations for additional

resources for infection prevention and control programs necessary to

address the findings of the plan.
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EXECUTIVE SUMMARY

According to the federal Centers for Disease Control and Prevention (CDC), there were an
estimated 1.7 million healthcare-associated infections and 99,000 deaths from those
infections in 2002. ' Other investigators have estimated the annual costs associated with
these infections to be $4.5 billion to $5.7 billion.>” None of these parameters measure the
effect of these infections on the patients, their family members, friends and colleagues.
Their emotional, physical and personal costs are not quantifiable.

The Legislature passed and the Governor signed legislation in July 2005 requiring
hospitals to report select hospital-acquired infections (HAIs) to the New York State
Department of Health (NYSDOH, DOH or “the Department”). The legislation provided a
“pilot phase” to develop the reporting system; train hospitals on its use; standardize
definitions, methods of surveillance and reporting; audit and validate the hospitals’
infection data and modify the system to ensure that the hospital-specific infection rates,
when released, would be fair, accurate and reliable. The legislation provided for an initial
report to hospitals assessing the overall accuracy of the data submitted in the pilot phase
and providing guidance for improving the accuracy of hospital-acquired infection
reporting.

New York’s reporting system utilizes the Centers for Disease Control and Prevention’s
National Healthcare Safety Network (NHSN) for HAI reporting, and is the first state to do
so. Now, 17 states are committed to using the NHSN and it has become the standard for
state reporting.

Public Health Law Section 2819 sets forth the responsibilities of the Department and New
York State hospitals. The following report summarizes the development and
implementation of the HAI reporting system, an assessment of the overall accuracy of the
data submitted in the pilot phase, guidance for improving the accuracy of hospital acquired
infection reporting, lessons learned and next steps. Italicized wording is the explicit
language of the law.

Technical Advisory Workgroup (TAW)

The commissioner shall consult with technical advisors who have regionally or nationally
acknowledged expertise in the prevention and control of hospital acquired infection and
infectious disease in order to develop the adjustment for potential differences in risk
factors to be used for public reporting.[PHL 2819 5.(b)]

The TAW has met five times including the first meeting on May 5, 2006. The list of

technical advisors is provided in Appendix C. At the first meeting, the TAW endorsed the

following NYSDOH goals for the HAI reporting program which are consistent with the

legislation:

e Develop and implement a reliable, valid, useful HAI reporting system for the public,
the hospitals, and the NYSDOH;

e Prevent the selected HAIs;





e Use the HAI reporting system to evaluate risk factors and potential interventions; and
e Use the data to evaluate the impact of initiatives to improve quality of care.

The legislation called for the reporting of HAIs, with the initial starter set of central line-
associated bloodstream infections (CLABSIs) and infections associated with surgical
procedures in intensive care units (ICUs). The workgroup selected surgical site infections
associated with coronary artery bypass procedures and colon surgical procedures due to the
frequency of these infections, severity of infection-related complications, potential for risk
adjustment and potential for quality improvement.

The Department continues to meet with the TAW semi-annually. Their input has been
invaluable.

Establishment and Training Hospitals on Use of the National Health Care Safety
Network (NHSN)

The department shall establish guidelines, definitions, criteria, standards and coding for
hospital identification, tracking and reporting of hospital acquired infections which shall
be consistent with the recommendations of recognized centers of expertise in the
identification and prevention of hospital acquired infections including, but not limited to
the National Health Care Safety Network of the Centers for Disease Control. [PHL 2819

2.(0)]

After selecting the CDC’s NHSN as the reporting mechanism, all hospital CEOs were
informed by letter of the reporting requirements and training opportunities. Nine regional
training sessions were held throughout the state in late 2006 on the NHSN enrollment
procedures, guidelines for surveillance, standard definitions, use of the NHSN and
reporting indicators. The Greater New York Hospital Association (GNYHA) videotaped
the presentations and has made them accessible as training materials.

A NYSDOH web site and an email distribution system of reporting hospitals was
developed, a direct email link to the HAI program was established (hai@health.state.ny.us)
and program staff have answered more than 2,000 inquiries. Ongoing education has been
maintained via telephone, regional training sessions to discuss modifications to the
reporting system and selection of indicators for 2008, onsite hospital visits, additions to the
HAI web site and circulating an electronic newsletter.

Timeliness and Completeness of Reporting

The first year of data submission under this section shall be considered the "pilot phase" of
the statewide hospital acquired infection reporting system. The purpose of the pilot phase
is to ensure, by various means, including any audit process referred to in subdivision seven
of this section, the completeness and accuracy of hospital acquired infection reporting by
hospitals. [PHL 2819 5.(c)(ii) ]

The pilot year for hospital reporting of HAIs was January 1-December 31, 2007. The
initial legislation stated that the Department could not require reporting more often than
every six months, 60 days after the end of the reporting period. The first six months of data
were due by the end of August 2007. As of October 2007, 96 percent of facilities had
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complied with the 2007 reporting requirements for the initial six-month reporting period.
The eight facilities that did not comply were cited by DOH and provided a plan of
correction. Although all eight facilities are now reporting, one of these eight facilities had
not fulfilled the reporting requirements in time for this report.

Timeliness and completeness of reporting surgical site infections (SSIs) were delayed due
to the long incubation for some infections and the fact that SSIs were often detected after
the initial hospitalization. As per the NHSN definition, SSIs were considered hospital-
associated if they occur within 30 days or up to a year after the procedure if there was an
implant (including sternal wires).

Only 63 percent of colon SSIs were detected during the initial hospital admission, 24
percent were detected upon readmission and 13 percent were detected post-discharge.
Only 32 percent of chest SSIs and 28 percent of donor vessel SSIs were detected during
the initial hospitalization. 63 percent of chest SSIs and 66 percent of donor vessel SSIs
were detected upon readmission to the same hospital. Nineteen (5 percent) chest site
infections and nine (6 percent) donor site infections were detected post-discharge,
including two organ space infections. The NHSN system did not distinguish between post-
discharge infections involving readmission to another hospital and infections treated in the
private practice or outpatient setting. Therefore, NYSDOH created a custom data entry
field to capture this information.

HAI reporting program personnel are continuing to conduct audits to determine the
accuracy and completeness of reporting of CLABSIs and SSIs. For SSIs, the primary
focus is on superficial SSIs occurring during the initial hospitalization and deep and organ
space infections involving re-operation and/or readmission to a hospital (the initial hospital
where the surgery is performed or another hospital).

HALI Infection Rates 2007

For data reported during the pilot phase, hospital identifiers shall be encrypted by the
department in any and all public databases and reports. The department shall provide
each hospital with an encryption key for that hospital only to permit access to its own
performance data for internal quality improvement purposes. [PHL 2819 5.(c)(ii)]

By law, this pilot year report does not provide hospital identified infection rates. Future
reports will include comparative hospital specific infection rates.

Hospitals that perform very few procedures or have ICUs with very few patients with
central lines will usually have infection rates that fluctuate greatly over time. The NHSN
uses minimum thresholds to report infections and infection rates. The Department will use
the same thresholds:

e For surgical site infections, there must be a minimum of 20 patients undergoing a
surgical procedure in the specific risk category before infection and rate data will
be released.

e For CLABSIs and rates in adult and pediatric ICUs, there must be a minimum of 50
central-line days.





e For CLABSIs and umbilical catheter-associated blood stream infections (BSIs) in
neonatal ICUs, there must be a minimum of 50 central line or umbilical catheter
days within a birth weight category.

Colon Surgical Site Infection Rates

The SSI rate for patients undergoing colon procedures in New York hospitals in 2007
ranged from 4.5 infections per 100 procedures in the lowest-risk patients to 9.4 per 100
procedures in the highest-risk group (Table 1). National colon SSI rates ranged from 4.0 to
11.3, for the lowest- and highest-risk patients, respectively (Table 2).

De-identified hospital rates by risk category are provided in Table 3. HAI program staff
members have been evaluating facilities with the highest and lowest infection rates,
determining if there are surveillance and reporting differences, assessing trends, risk
factors and interventions to reduce infections.

Tables 4a, 4b, and 8 describe patient and procedure related risk factors associated with
colon surgical site infections. Patient-related factors included obesity and male gender.
Emergency procedures, especially those involving trauma patients, were the most likely to
result in surgical site infections. The department will work with the surgical community to
identify possible strategies to reduce infections in this extremely vulnerable group. In
addition, the DOH will evaluate the need for further risk adjustment and incorporate these
risk factors prior to releasing the report of 2008 infection rates.

Coronary Artery Bypass Graft (CABG) Surgical Site Infection Rates

CABG surgery most often involves two surgical sites: a chest incision and a separate site
to harvest donor vessels. Because infections can occur at either incision, the infection rates
are presented separately. New York State (NYS) donor vessel site infection rate was
significantly lower than national rates across the majority of risk categories. Chest site
infection rates were similar to national rates with the exception of a higher rate of deep
incisional chest site infections (Tables 11 and 13). This difference may be due in part to
difficulties in appropriately classifying the depth of chest SSIs. When the rates of deep
and organ/space infections were combined, the difference was no longer statistically
significant. The State is considering combining these rates when reporting 2008 hospital-
specific rates due to the difficulty in accurately and reliably distinguishing between deep
and organ/space infections.

Individual hospital infection rates are provided in Tables 17 and 18 for donor vessel site
infections and chest incision site infections, respectively. Individual hospitals reported
performing as few as 65 CBGB procedures and as many as 1,065. Half the hospitals
reported less than one chest or donor site infection per month. The donor vessel site
infection rates ranged from zero to 4.0 percent, and from zero to 5.3 percent for chest
incision sites. HAI program staff members have been evaluating facilities with the highest
and lowest infection rates, determining if there are surveillance and reporting differences,
and assessing trends, risk factors and interventions to reduce infections. Additional
information will be collected during the 2008 audit process to systematically evaluate
possible prevention practices.





Risk factors associated with chest SSIs included female gender, chronic lung disease,
diabetes, immunodeficiency, obesity, post-operative renal failure, GI bleeding, bleeding re-
operations and emergency procedures (Table 24). The department will work with infection
preventionists, surgeons and the cardiac advisory committee to identify possible strategies
to reduce infections in these patients. In addition, the DOH will evaluate the need for
further risk adjustment due to these factors prior to releasing hospital-specific infection
rates with identifiers.

Central Line Associated Blood Stream Infections (CLABSIs) in Adult/Pediatric ICUs

Table 28 provides the New York CLABSI rates by type of adult or pediatric ICU. The
ICU-specific rates vary from a low of 2.0 infections per 1,000 central line (CL) days in
cardiothoracic ICU patients to 4.0 infections per 1,000 CL days in pediatric ICU patients.
NYS CLABSI rates in coronary and pediatric ICUs were significantly lower than national
data but higher in surgical ICUs (Table 29).

Within the State, New York City (NYC) facilities had lower CLABSI rates in medical and
surgical intensive care units than the rest of the State (Tables 30 and 31). This difference
may be attributable to a major regional collaborative to reduce CLABSI rates that began in
2006 in the NYC area, sponsored by GNYHA and United Hospital Fund. This possible
explanation is currently being evaluated during 2008 audits.

Tables 32-39 provide the individual hospital CLABSI rates by type of ICU. Hospitals with
the highest CLABSI rates have been notified by the department, possible explanations are
being evaluated and if the problem is continuing, recommendations have been made and
enhanced monitoring is being conducted. Many of the hospitals with the highest rates had
already recognized the higher rates, implemented interventions and reduced their rates.

Central Line Associated Bloodstream Infections (CLABSIs) in Neonatal ICUs

As reported in the literature, neonates in the lowest birth weight categories had the highest
CLABSI rates. Neonates born under 750 grams had 7.5 infections per 1,000 CL days
whereas neonates weighing more than 2,500 grams had 4.0 infections per 1,000 CL days.
State rates are summarized in Table 46 were higher than the national rates (Table 47) but
this difference was only statistically significant in one birth weight category (751-1000
grams).

Similar trends were seen for neonates with umbilical catheters. Infants weighing less than
750 grams had the highest umbilical catheter-associated BSI rates (12.2 infections per
1,000 umbilical catheter days). The lowest rates were detected in infants born between
1501-2,500 grams (1.7) and more than 2,500 grams (2.2/1,000 umbilical catheter days).
State rates are summarized in Table 50. Table 51 provides the most recent national
comparison data from CDC. State rates were higher than national rates in the highest and
lowest birth weight categories.

Hospitals with the highest CLABSI rates have been notified, possible explanations are
being evaluated and if the problem is continuing, recommendations have been made and
enhanced monitoring is being conducted. In addition, the department is working with
neonatologists across the State on a collaborative to reduce CLABSI rates in neonatal
intensive care units.

7





Accuracy of Reporting

To assure the accuracy of the self-reported hospital acquired infection data and to assure
that public reporting fairly reflects what actually is occurring in each hospital, the
department shall develop and implement an audit process. [PHL 2819 7.]

The NYSDOH HAI reporting program generates bi-weekly reports by region and by
hospital to detect data entry errors. These reports are reviewed by the regional HAI
program staff members, and hospitals are given the opportunity to verify and/or correct the
data.

Audits of a sample of medical records were conducted by the department to assess
compliance with reporting requirements. Onsite visits were conducted by HAI program
staff in 95 percent (183) of the hospitals between July 2007 and January 2008. Data
submitted to NHSN for the first quarter of 2007 were used to select medical records for
review.

The purposes of the audit were to:
e Determine the reliability and consistency in applying the surveillance definitions;
e [Evaluate the adequacy of surveillance methods to detect infections;
e [Evaluate current risk adjustment methods and determine whether additional factors
need to be considered for public reporting purposes; and
e Evaluate intervention strategies designed to reduce or eliminate specific infections.

If data inconsistencies were identified, hospitals were contacted, the discrepancies were
discussed and if the records needed to be modified, the hospitals edited the data. Ongoing
monitoring, education and training have been and continue to be provided to ensure the
integrity of the data.

Strengths and Weaknesses — Use of NHSN for Mandatory Reporting

A major objective of the pilot phase was to evaluate the strengths and weaknesses of using
the NHSN for mandatory reporting purposes, determining whether the State should
continue to use the NHSN reporting system and recommend changes or modifications for
2008.

The major strengths of using the NHSN were:

e Standard definitions had been developed and could be applied consistently;

e These definitions are used throughout the United States and in other countries;

e CDC served as a valued partner, was available to assist and support the
Department, clarified the interpretation of data elements and definitions, and
provided information technology support;

e Hospitals could immediately use the information they reported, calculate trends
over time and compare their infection rates with national rates; and

e Hospitals began to use the system for collaborative intervention initiatives to
reduce HAIs.





The major weaknesses of using the NHSN were:

Due to confidentiality agreements, hospitals had to take additional steps to confer
rights to grant the State permission to view and analyze their data. These steps
could have been averted or minimized if the department had been able to make this
modification internally.

To make system changes or collect additional information, the department had to
request that all hospitals create the same customized data entry fields in the same
way.

NYSDOH could not modify definitions unilaterally; CDC had to make these
changes. This may not necessarily be a weakness, because any New Y ork-specific
modification or change affects the ability of hospitals to compare themselves with
other hospitals across the nation.

To deal with these weaknesses, CDC and NYSDOH worked together to make changes to
the NHSN or the department developed custom data entry fields to collect additional
information.

Legislative Changes (Chapter Amendments)

In July 2007, the Governor signed chapter amendments to Public Health Law Section 2819
to ensure appropriate (1.), complete (2.) and timely (3.) reporting of HAIs by hospitals in
New York. These revisions include:

1. An HAI was redefined as an infection that 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.” [PHL 2819 1(b)]

“For hospital acquired infections for which the department requires tracking and
reporting as permitted in this section, hospitals shall be required to report a
suspected or confirmed hospital-acquired infection associated with another
hospital to the originating hospital. Documentation of reporting should be
maintained for a minimum of six years.” [PHL 2819 2( e)]

Each hospital shall regularly report to the department the hospital infection data it
has collected. The department shall establish data collection and analytical
methodologies that meet accepted standards for validity and reliability. The
frequency of reporting shall be monthly, and reports shall be submitted not more
than sixty days after the close of the reporting period. [PHL 2819 3]

Lessons Learned

During the pilot year, the Department and hospitals learned the following important
lessons regarding HAI reporting:

1.

Strict adherence to the surveillance definitions is critical to provide consistency and
comparability of data across hospitals. Clinical findings are appropriate for
treatment decisions but are not appropriate for mandatory reporting purposes since
there is significant variability between providers and different institutions.
Additional risk factors were identified and need to be further assessed to determine
if they affect the hospital-specific infection rates.





Post-discharge surveillance methods are highly variable, dependent upon allocated
resources and integration of information systems. In addition, the majority of
severe infections were detected during the initial hospitalization or upon
readmission. Therefore, NYSDOH is not mandating a uniform post-discharge
methodology but will continue to monitor the impact of these efforts.

The original legislative language prohibited the department from receiving timely,
actionable data from the hospitals. The laws were amended in 2007 to require HAI
reporting within 60 days of the end of the surveillance month.

Timely and complete data submission was often affected by infection control
staffing turnover, prolonged vacancies and the need for education and training to
comply with the legislative mandate. Hospitals need to provide back-up personnel
to ensure compliance with reporting requirements and patient safety.

Very few facilities made use of electronic data transfer and therefore relied on
cumbersome manual data collection and entry. Hospitals need to integrate
information systems to support infection prevention and reporting efforts.

Next Steps

The Department will work to improve HAI reporting and infection prevention efforts
including taking the following actions:

1.

[98)

10.

11.

12.

Continue to monitor the accuracy and timeliness of data being submitted, discuss
findings and ensure corrective action is taken.

Conduct onsite audits to evaluate surveillance methods, interpretation of
surveillance definitions, and completeness of reporting.

Continue to evaluate the effectiveness of various post-discharge methods.

In conjunction with the TAW, evaluate the need for further risk adjustment and if
deemed necessary, integrate into the public reports.

Develop methods and format for public reporting of identified hospital infection
rates in collaboration with the TAW.

Conduct surveys or additional audits to evaluate the effectiveness of prevention
strategies to reduce HAISs.

Identify and evaluate hospitals with the lowest and highest infection rates to
determine if reported data are reliable and if the data are reliable, attempt to
identify reasons for the differences.

Monitor infection control resources to evaluate the impact of public reporting on
other infection prevention and control responsibilities.

Collaborate with other department staff to investigate outbreaks, evaluate emerging
trends and/or provide regulatory action for non-compliance with the legislative
mandates.

Consult with infection preventionists, hospital epidemiologists, surgeons and the
Cardiac Advisory Committee to identify possible strategies to reduce HAISs.
Monitor HAI prevention projects for compliance with program objectives, fiscal
responsibility and potential applicability to other hospitals or healthcare settings.
Continue to provide education, training and ongoing support to hospital infection
reporting staff.
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Report to Hospitals, Governor and Legislature

No later than one hundred eighty days after the conclusion of the pilot phase, the
department shall issue a report to hospitals assessing the overall accuracy of the data
submitted in the pilot phase and provide guidance for improving the accuracy of hospital
acquired infection reporting. The department shall issue a report to the governor and the
legislature assessing the overall completeness and accuracy of the data submitted by
hospitals during the pilot phase and make recommendations for the improvement or
modification of hospital acquired infection data reporting based on the pilot phase as well
as share lessons learned in prevention of hospital acquired infections. No hospital
identifiable data shall be included in the pilot phase report, but aggregate or otherwise de-
identified data may be included. [PHL 2819 5.(c)(iii)]

This report is being submitted to meet the department’s reporting requirements to hospitals
as required by statute. The Department will soon issue the report to the Governor and the
Legislature, which is also required by statute.

The HAI reporting program staff dedicate this report to the Technical Advisory Workgroup
members and the dedicated infection prevention and control professionals who have
worked collaboratively with the Department to make New York’s HAI Reporting System a
model for the country.

Respectfully Submitted,

HAI Reporting Program
New York State Department of Health
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HOSPITAL-ACQUIRED INFECTION REPORTING SYSTEM
NEW YORK STATE - PILOT YEAR 2007

BACKGROUND

According to the federal Centers for Disease Control and Prevention (CDC), there were an
estimated 1.7 million healthcare-associated infections and 99,000 deaths associated with
these infections in 2002. ' Systematic, infection surveillance in acute care hospitals in the
United States began in the late 1960’s and early 1970’s. The purpose of surveillance at the
time was to identify outbreaks, wards or services with high rates of infection. In the
1990’s, hospitals began targeting surveillance activities and focusing on high-volume,
high-risk procedures and specific patient populations. By focusing efforts, hospitals could
devote attention to the identification of risk factors, implement prevention strategies,
measure effectiveness, and provide feedback to clinicians.

Because the information was used only for internal purposes, there was no need for inter-
facility standardization of surveillance definitions, activities or approach. Each hospital
designed its own surveillance system, decided which infection indicators to monitor,
developed its own definitions of infection and monitored trends.

To assess and compare the incidence of hospital-acquired infections (HAIs) in New York
State hospitals, on July 19, 2005, the Governor signed into law a requirement for the
reporting of HAIs by general hospitals. Chapter 284 of the Laws of 2005 amended Public
Health Law to include Section 2819 on HAI reporting. The law, including subsequent
amendments, can be found in Appendix A. The main points of the legislation include:

e DOH is responsible for establishing guidelines, definitions, criteria, standards and
coding for hospital identification, tracking and reporting of HAIs.

e Hospitals are initially required to identify, track and report critical care units,
central line-related bloodstream infections and select surgical site infections.

e The first year of data collection is a pilot phase for the statewide HAI reporting
system.

e Working with technical advisors, DOH will develop statistical methods to adjust
for patients’ risk differences to make the information fair, reliable and comparable
across all hospitals.

e For pilot phase data, hospital identifiers will be encrypted by the Department in all
public reports.

e No later than 180 days after the conclusion of the pilot phase, DOH will issue a
report to hospitals assessing the overall accuracy of the data submitted and provide
guidance for improving the accuracy of HAI reporting.

e While hospital-identifiable data will not be in the pilot phase report, aggregate or
otherwise de-identified data may be included.

e After the pilot phase report, future reports will include hospital identifiers.

e To ensure the accuracy of the hospital data, DOH will develop and implement an
audit process.

e Individual patient-identifying information reported to DOH is protected by Public
Health Law and cannot be released.

Before passage of this legislation, the New York State Codes, Rules and Regulations
[Section 405.11(b.)] required hospitals to collect and analyze HAI surveillance data and
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report outbreaks, but did not specify which infections to monitor, how to perform
surveillance, or how to analyze the data and report findings. Facilities would decide which
definitions to use, which infections to monitor and the duration of surveillance. Data were
used for internal quality improvement purposes and not shared or compared with other
hospitals unless hospitals were voluntarily participating in a collaborative endeavor.
Hospitals did not conduct routine surveillance of all HAIs, but instead selected HAI
indicators based upon a Joint Commission-required risk assessment.

Hospitals that serve the highest-risk patients (e.g., major teaching or referral hospitals) are
more likely to have higher infection rates. Surgeons that perform higher-risk procedures or
perform surgery on higher-risk patients are more likely to have higher infection rates. The
law specifies that DOH, in conjunction with technical advisors, develop statistical methods
to adjust for these differences to make comparisons between hospitals fair and reliable.

Although some hospital-acquired infections are easy to define and detect, others are much
more complicated because of patients’ underlying illnesses, nonspecific signs and
symptoms associated with many infections, prolonged time between infection and onset of
symptoms, and frequent use of antibiotics for both prevention and treatment. Determining
whether a patient acquired an infection in the hospital or came into the facility already
infected or incubating the infection is complicated by the fact that patients can develop
infections from organisms carried by other patients, health care workers or visitors;
organisms found in the air, water, equipment or surfaces; or organisms patients carry with
them upon arrival (endogenous flora normally present on the skin, nose, gastrointestinal
tract, etc.). Chapter 284 of the Laws of 2005 calls for reporting of infections acquired in
the hospital, not infections that were present or incubating when the patient was admitted.

Counting and reporting infections will not in and of itself protect patients. Indeed, if

hospitals dedicate all their infection control resources to surveillance and reporting,

prevention efforts will suffer. With its technical advisors, DOH established the following

goals for the HAI reporting program:

e Develop and implement a reliable, valid, useful HAI reporting system for the public,
the hospitals, and the State Department of Health;

e Prevention the HAIs selected;

e Use the HAI reporting system to evaluate risk factors and potential interventions; and

e Use the data to evaluate the impact of initiatives to improve quality of care.
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HAI DATA SYSTEM SELECTION AND TRAINING

Selection of the HAI Reporting System

New York was the first state in the nation to utilize the National Healthcare Safety
Network (NHSN) for HAI reporting. Now, 17 states are committed to using the NHSN
and it has become the standard for state reporting.

DOH and its technical advisors chose to use the CDC’s National Healthcare Safety
Network (NHSN) for reporting because it met the following criteria:

The system was already in place, and approximately 10 percent of New York hospitals
already were participating.

Standard definitions, surveillance and risk adjustment methods had been established.
National benchmarks and comparison data had been integrated into the system.
Regardless of their location, health care facilities in networks can use the system to
share data, collaborate on quality improvement, prevention and patient safety initiatives
and evaluate effectiveness.

Immediately upon data entry, information can be used for internal or external
monitoring and action.

Patient and facility confidentiality are maintained.

NHSN can be used for all infection surveillance activities and is not limited to those
mandated by DOH.

DOH negotiated a Memorandum of Understanding (MOU) to use NHSN, which meets
all the requirements of the law.

Developing a Memorandum of Understanding between DOH and CDC

On January 19, 2007, an MOU (Appendix B) was established between the DOH and CDC.
The MOU included the following agreements:

CDC will provide DOH with a mechanism for immediate and ongoing access to the
hospital-submitted data contained in NHSN.

CDC will ensure that NHSN is secure and meets prevailing business standards for
security features and disaster recovery.

CDC will provide technical assistance to support hospital enrollment into NHSN and
for data entry.

CDC and DOH will work collaboratively to ensure that hospitals in New York State
are adequately trained to use NHSN.

CDC will provide each participating facility in New York with the following
Assurance of Confidentiality: “The information obtained in this surveillance system
that would permit identification of any individual or institution is collected with a
guarantee that it will be held in strict confidence, will be used only for the purposes
stated, and will not be disclosed or released without the consent of the individual, or
the institution in accordance with Section 304, 306, and 308(d) of the Public Health
Service Act (42 USC 242b, 242k, and 242m(d)).”
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Technical Advisory Workgroup

A Technical Advisory Workgroup (TAW) was established to provide guidance and
expertise to DOH during the establishment, implementation, and evaluation of hospital-
acquired infection reporting in New York. The workgroup consists of physicians and
nurses with expertise in infection prevention and control, hospital epidemiology and
research as well as representatives from the Healthcare Association of New York State
(HANYS), Greater New York Hospital Association (GNYHA), Center for Medical
Consumers, New York State Association for Professionals in Infection Control and
Epidemiology (APIC) Coordinating Council (NYSACC) and Society for Healthcare
Epidemiology of America (SHEA). The workgroup meets in the spring and fall and has
provided guidance on system development, education, training, selection of HAI reporting
indicators, risk factors and risk adjustment, and development of the reporting format.
Appendix C lists the workgroups members.

Selection of Infections to Report - Pilot Year 2007

The legislation called for the initial monitoring of central line-associated bloodstream
infections (CLABSIs) and infections associated with surgical procedures in intensive care
units. On May 5, 2006, DOH first met with the TAW to determine appropriate surgical
procedures for surveillance during the pilot year. This workgroup selected coronary artery
bypass procedures and colon surgical procedures (facilities performing more than 150
procedures had the option of limiting surveillance to the first 150 procedures) due to the
frequency of infections, severity of infection-related complications, potential for risk
adjustment and potential for quality improvement.

On August 25, 2006, the State Health Commissioner issued a letter to all hospital chief
executive officers (CEOs) notifying them that the Department designated NHSN as the
required electronic reporting system for the pilot year (Appendix D). The CEOs were
informed that their hospitals must establish a NHSN account, follow NHSN protocols and
definitions and that key employees should attend one of the training programs.
Surveillance would begin on January 1, 2007 for the selected hospital-acquired infection
indicators.

Hospital Training Programs for 2007 HAI Reporting

CDC’s NHSN coordinator, Teresa Horan, provided training to a sample of hospitals in the
Capital Region in August 2006. This training was undertaken to develop and evaluate
training materials, monitor participating facilities’ ability to enroll in NHSN, and identify
gaps, difficulties in implementation, or understanding before rolling out the effort
statewide. The training served as a train-the-trainer session for DOH staff who conducted
training throughout the State. Ms. Horan also attended the first DOH-led training session
to ensure consistency and answer questions.

Nine training sessions were held in October and November 2006 to prepare facilities for
mandatory reporting in 2007. GNYHA provided a webcast of the training sessions as a
backup for facilities or persons unable to attend or to serve as a refresher. All but five
hospitals attended the training programs.
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HAI Reporting Program Web Site and Newsletter

A web site was established on DOH’s secure Health Provider Network to support hospital
participants. The web site (https://commerce.health.state.ny.us/hpn/cch/hosp_infection/)
contains training materials, protocols, links to the CDC and other infection prevention and
control sites, information on accessing training webcasts, presentations, TAW contacts,
presentations to workgroup advisors, and a direct email link to program staff.

Ongoing education has been maintained by telephone, regional training sessions, onsite

hospital visits, posting a Frequently Asked Questions section on the web site and

circulating an electronic newsletter. The following topics were addressed during 2007:

e Monthly reporting of ICU patient and central line days (May).

e Correct surgical classification of colon procedures (May).

e Reporting of surgical-site infections (SSIs) identified by post-discharge surveillance
and upon readmission to the hospital (May).

e Determining when a primary operative procedure includes multiple surgical procedures
(June).

e Documentation of central line and patient days in critical care units (July).

e Annual renewal procedures for NHSN membership (September).

e Using the NHSN surgical operative procedure table to determine SSI assignments
(December).

Definitions for HAI Reporting using the NHSN

Any infection reported to NHSN must meet the basic definition of an NHSN HALI:

e A localized or systemic condition resulting from adverse reaction to the presence of an
infectious agent(s) or its toxin(s) and

e No evidence that the infection was present or incubating at the time of hospital
admission.

Other important considerations include the following:

e Clinical evidence may be derived from direct observation of the infection site or review
of information in the patient chart or other clinical records.

e For certain infection sites, a physician’s or surgeon’s diagnosis of infection derived
from direct observation during a surgical operation, endoscopic examination, or other
diagnostic studies or from clinical judgment may be an acceptable criterion for an
NHSN infection, unless there is compelling evidence to the contrary.

Reference:
http://www.cdc.gov/ncidod/dhgp/pdf/nhsn/NHSN_Manual_PatientSafetyProtocol CURRENT.pdf

The explicit criteria for the mandated infection indicators are provided below:

CLABSI - Laboratory-Confirmed Bloodstream Infections (LCBIs) - 2007

The NHSN adjusts for risk of CLABSIs by limiting comparisons to similar types of
intensive care units.

A laboratory-confirmed central-line associated bloodstream infection must meet one of the
following criteria:
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1. The patient has a recognized pathogen (organism that causes disease) cultured from
one or more blood cultures and the organism cultured from the blood is not related
to an infection at another site.

2. The patient has at least one of the following symptoms: fever, chills or
hypotension; and the signs, symptoms and positive blood culture are not related to
infection at another site; and at least one of the following:

O common skin contaminant is cultured from two or more blood cultures
drawn on separate occasions.

O common skin contaminant is cultured from at least one blood culture and
the physician institutes appropriate therapy.*

3. A patient 1 year of age or younger who has at least one of the following signs or
symptoms: fever greater than 38 degrees Centigrade, taken rectally; hypothermia (a
rectal temperature of less than 37 degrees Centigrade), apnea or bradycardia; and
signs, symptoms and positive laboratory results unrelated to an infection at another
site; and at least one of the following:

O common skin contaminant is cultured from two or more blood cultures
drawn on separate occasions.

O common skin contaminant is cultured from at least one blood culture and
the physician institutes appropriate therapy.*

[*After deliberations with the NYSDOH and others, CDC eliminated these criteria
effective January 1, 2008.]

Clinical sepsis (CSEP) is an NHSN-reportable condition for neonates and infants only.
The following criteria are used:

1. A patient 1 year of age or younger who has at least one of the following clinical
signs or symptoms with no other recognized cause: fever greater than 38 degrees
Centigrade, taken rectally; hypothermia (a rectal temperature of less than 37
degrees Centigrade), apnea, or bradycardia; and blood culture not done or no
organisms detected in blood and no apparent infection at another site, and physician
institutes treatment for sepsis.

Surgical Site Infection (SSI) Criteria

Surgical site infection criteria are applied to those patients undergoing an inpatient
operation during a single trip to an operating room (OR), where a surgeon makes at least
one incision through the skin or mucous membrane, including laparoscopic approach, and
closes the incision before the patient leaves the OR. SSIs occurring during the initial
hospital admission or readmission and meeting NHSN criteria are included in HAI
reporting. SSIs presenting within 30 days of the operative procedure are reported as
hospital-acquired. SSIs extending deeper than the superficial surgical incision and where a
nonhuman-derived implantable foreign body (e.g., prosthetic heart valve, nonhuman
vascular graft, mechanical heart, or hip prosthesis) was permanently placed in a patient are
included up to one year after the initial operation.

Superficial SSI: an infection involving the superficial incision must meet at least one of
the following criteria:
e Purulent drainage from the superficial incision,
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e Organisms (bacteria) isolated from an aseptically obtained culture of fluid or tissue
from the superficial incision, or

e At least one of the following signs or symptoms: pain or tenderness, localized swelling,
redness, or heat, and superficial incision is deliberately opened by surgeon, and is
culture-positive or not cultured. A culture-negative finding does not meet criteria for
diagnosis of an SSI.

Deep Incisional SSI: an infection with deeper involvement of the surgical incision must

meet at least one of the following criteria:

e Purulent drainage from a deep location within but not below the incision,

¢ Incision spontaneously opens up or is deliberately opened by a surgeon and is culture-
positive or not cultured, when the patient has at least one of the following signs or
symptoms: fever (higher than 38 degrees Centigrade), or localized pain or tenderness
(culture-negative finding does not meet criteria for an SSI),

e An abscess or other evidence of infection involving the deep incision is found on direct
examination, during re-operation, or by radiologic examination, or

e Diagnosis of a deep incisional SSI by a surgeon or attending physician.

Organ Space SSI: an infection with involvement below the surgical incision extending

into a body cavity must meet at least one of the following criteria:

e Purulent drainage from a drain that is placed through a stab wound into a body cavity
(the organ/space),

e Organisms (bacteria) grown from an aseptically obtained culture of body fluid or
tissue,

e An abscess or other evidence of infection involving a body cavity that is found on
direct examination, during re-operation, or radiologic examination, or

e Diagnosis of a body cavity SSI by a surgeon or attending physician.

NHSN Post-Discharge Surveillance Requirements and Definitions

NHSN requires post-discharge surveillance to detect surgical site infections that occur after
initial hospitalization. Some patients develop infections and are admitted to the same
hospital, some may be admitted to another hospital, and others may be treated as
outpatients. NHSN does not recommend a specific or standard method to identify infected
patients after discharge. Detection of these events is dependent upon access to outpatient
medical records, as well as communication within and between facilities. Now that NHSN
is being used for public reporting and facility comparisons, these methods of detection and
results had to be assessed. Therefore, a post-discharge surveillance survey was conducted
during the pilot phase.

Assuring HAI Data System Security and Integrity

The security of the data system was established using DOH information technology
standards for integrity, security, and confidentiality of data. The HAI secure data system is
on the Division of Epidemiology local area network (LAN) where HAI system users could
easily access the data, while assuring a high level of security for confidential data. All
users are required to attend confidentiality training and to sign an attestation of DOH’s
security and data confidentiality regulations.
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Only essential personnel have been granted access to data on the LAN. Sub-folders were
established for each region. Regional program personnel have been granted access to data
and reports pertaining only to the specific hospitals in their region.

MONITORING HOSPITAL IMPLEMENTATION

Monitoring Hospital Progress with Enrollment in the National Healthcare Safety
Network

To participate in NHSN, hospitals had to take the following steps:
1. Enroll in NHSN.
a. Sign an agreement with the CDC.
b. Designate a system administrator.
2. Obtain a digital certificate for each person with access to NHSN.
Confer rights to the State Department of Health to access the hospital’s data.
4. Define the hospital locations using CDC criteria so similar units can be compared
between facilities and nationally.
5. Complete a facility survey regarding resources, beds, services provided, etc.
6. Submit a monthly surveillance plan identifying required reporting indicators.
7. Begin to submit data.

(98]

Monitoring Data Submission

NHSN protocols were to be followed for data entry, information coding and surveillance.
These can be found at:

http://www.cdc.gov/ncidod/dhgp/pdf/nhsn/NHSN_Manual PatientSafetyProtocol CURR
ENT.pdf

The NHSN data entry system has limited internal data validity checks. Therefore, the
NYSDOH HALI reporting program developed and generated bi-weekly reports by region
and by hospital to detect data entry errors. These reports were reviewed by the regional
HAI program staff members, hospitals were contacted, and the data were verified or
corrected. Examples of data entry errors included:

Colon Surgery
e Miscoding a colon procedure as a clean procedure.

Outpatient colon procedures.

Colon procedures without general anesthesia.

Colon surgery duration less than 30 minutes or more than 15 hours.
Date of birth equal to the procedure date.

CABG Surgery
e Outpatient CABG surgery.
e CABG procedures without the use of general anesthesia.
e American Society of Anesthesiologists’ (ASA) Classification of Physical Status
score of 1 or 2.
e CABG surgery duration less than 30 minutes or more than 15 hours.
e CABG surgery designated as trauma case.
e Date of birth equal to the procedure date.
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CLABSI in Adult and Pediatric Intensive Care Units
e Reports where central line days equaled patient days, because patients are unlikely
to have a central line every day of their stay.
e Recognized pathogens designated as a skin contaminant.

CLABSI in Neonatal Intensive Care Units (NICUs)
e Reports where central line/umbilical line days equaled patient days, because
patients are unlikely to have a central line/umbilical line every day of their stay.
e Recognized pathogens designated as a skin contaminant.

Hospital On-site Audit Process

Hospital audits of select medical records were conducted to assess compliance with
reporting requirements. On-site visits were conducted by HAI program staff in 95 percent
(183) of the hospitals between July 2007 and January 2008. Data submitted to NHSN for
the first quarter of 2007 were used to select medical records for review. Information
extracted from chart reviews were recorded in standardized electronic data collection tools.

Before a visit, DOH sent a letter to the hospital CEO to advise of the scheduled audit visit,
its purpose, and the evaluation components (Appendix E). The audits were to:
e Determine the reliability and consistency of surveillance definitions.
e Evaluate current surveillance methods used to detect infections.
e [Evaluate current risk adjustment methods and determine whether additional factors
need to be considered for public reporting purposes.
e Evaluate intervention strategies designed to reduce or eliminate specific infections,
and

e Provide on-site education on the definitions, surveillance mechanisms and use of
NHSN.

Central Line-Associated Bloodstream Infection Surveillance Audits

An ICU surveillance and prevention measure survey was completed for each ICU in every
reporting hospital. Using a standardized questionnaire, HAI staff interviewed the Infection
Control Professional (ICP) and/or the ICU staff member with reporting responsibilities.

In each ICU, the medical records of five to 10 patients with positive blood cultures were
reviewed to determine whether a central line-associated bloodstream infection occurred
and if infected, which NHSN criteria were used to meet the case definition. A standardized
data collection form was used to record findings. Information was also obtained on risk
factors and documented prevention efforts. HAI staff were blind to case status (reported or
not) until after the chart reviews were completed.

Discrepancies were discussed with hospital staff and information corrected in the NHSN
database.

Coronary Artery Bypass Graft and Colon Surgical Site Infection Surveillance Audits

Central office HAI program staff selected the medical records to be reviewed by the
regional office HAI program staff on-site. All case records of patients reported by the
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hospital to have developed a surgical site infection from January 1-March 31, 2007 were

selected for review to ensure consistency in applying the NHSN definition and determining

the extent of infection, risk factors for developing an SSI and documentation of
implementation of prevention measures. For every infected patient, two additional medical
records were reviewed involving patients who were not reported to have developed a SSI

(control patients). These control patients were matched as follows:

e CABG: Gender, age within 10 years, procedure [Coronary Bypass Graft with Chest
and Separate Donor Site (CBGB) or Coronary Bypass Graft with Chest Incision Only
(CBGC)], multiple procedure status

e Colon: Duration of surgery (above or below 3 hour cut point), trauma, emergency,
ASA score, age within 1 year.

Two control patient charts were reviewed; one from the case-reporting hospital and a
second from another hospital to evaluate potential underreporting within or between
hospitals, to identify risk factors and potential prevention strategies.

While reviewing the medical record and documenting the findings, the HAI regional
program staff member was not aware (blind) of the patients’ SSI status (i.e., whether the
patient had been reported to be infected or not infected). After reviewing all records and
documenting the findings, the HAI regional staff opened a sealed envelope with case
status, discrepancies were discussed with the hospital infection reporting staff, and changes
were made in the NHSN database.

DATA SUBMISSION AND ANALYSIS
Only the hospitals can enter and edit their data in NHSN.

Surgical Site Infection Data

NHSN requires patient and procedure-specific data on all patients undergoing that
procedure during the surveillance period. This “denominator” data is entered manually or
electronically from operating room logs and includes the patient identifier, date of birth,
gender, date of admission, date of procedure, procedure type, duration of surgery,
anesthesia type, ASA score, whether the patient’s surgery was a result of blunt force
penetrating trauma or an emergency (not elective and unscheduled), wound class,
endoscope use, and whether multiple procedures were performed at the same time.

When an infection is detected, additional information regarding the date of onset, depth
and severity of infection, microorganisms detected and their antimicrobial susceptibility
patterns, time of detection (during initial admission, upon readmission to the same hospital
or detected post-discharge, including readmissions to another hospital) and discharge status
are collected and reported into the NHSN.

NHSN uses three factors to establish risk categories: ASA score, length of surgery time,
and surgical wound classification. The criterion for each category is listed below:

e Ifapatient is given an ASA score of greater than or equal to a 3 = 1 point.

e Ifthe length of surgery time is greater than the 75" percentile = 1 point.

e Ifthe surgical wound classification is contaminated or dirty = 1 point.
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The points are added to identify the appropriate risk category for each patient, ranging
from zero to 3 points. For colon operations, the influence of endoscope use was captured
by subtracting 1 from the number of risk factors. Risk category “M” indicates a modified
risk category where no risk factors were present and the procedure was performed by
laparoscope.

To adjust for risk differences between and within hospitals over time, NHSN stratifies the
data by dividing the patients by certain characteristics and only provides the surgical site
infection rates by risk category. An overall infection rate by surgical procedures is not
generated or compared over time.

The SSI rates are only reported for patients within a risk category if 20 or more procedures
were performed during the calendar year of surveillance. These CDC criteria were

established to provide a reliable infection rate and meaningful data.

Central Line Associated Bloodstream Infection (CLABSI) Data

Denominator data for patients with central lines are collected and reported in aggregate for
the month by type of ICU. A determination is made daily within each ICU on the number
of patients with a central line. The number of patients with a central line each day is added
up for the month and submitted as “central line days” per month per ICU. For neonates,
umbilical line days or central line days are submitted by birth weight category (750 grams
or less, 751-1,000 grams, 1,001-1,500 grams, 1,501-2,500 grams and more than 2,500
grams).

The following information is entered on all CLABSI cases: Patient identifier; gender; birth
weight for neonates; date of birth; date of admission; date of CLABSI; microorganisms,
susceptibility patterns or other method of diagnosis; whether patient died and whether
CLABSI contributed to death.

CLABSI rates are only reported in intensive care units or within birth weight categories for
neonates in which there are at least 50 central line days. These CDC criteria were
established to provide a reliable infection rate and meaningful data.

Data Storage

Every two weeks, the entire dataset submitted by hospitals was saved on a secure data
server at the State Department of Health, serving as an emergency back-up system. This
information will be used to assess the timeliness of reporting, changes over time, and for
historical purposes.

Statistical Methods

After the data sets were generated, the data was imported and analyzed using SAS®
statistical software package.

SSI rates were calculated within each risk category and presented as the number of
infections per 100 procedures. In order to have a reliable rate, neither NHSN nor DOH
provided SSI data or rates if fewer than 20 procedures were performed in a given risk
category or population group.
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CLABSI rates were calculated for each type of ICU, with the ICU type as the sole risk
adjustment in adult and pediatric ICU patients with a central line. Neonates undergo further
risk stratification within NICU types (level of care provided in the specific ICU) by birth
weight category. CLABSI rates are presented as the number of infections per 1,000 central
line days, because patients are only at risk while they have a central line. To have a reliable
CLABSI rate, information is only presented if there were 50 or more central line days
within a given risk category or population group.

The infection rate data in this report are based on the 2007 data reported by hospitals into
NHSN as of April 1, 2008. Hospital-specific rates are coded by a unique NHSN identifier
known only by each individual hospital. Public Health Law prohibits identifying the
hospitals by name in this report in the pilot phase of the program.

Hospital-specific infection rates were compared to the statewide total. If the data were

broken down by risk category, the hospital-specific rate within a specific risk category was

compared to the total rate for that category. In the total column for an individual hospital,

the rate has not been adjusted for risk differences and is therefore considered an unadjusted

or crude infection rate. Statistically significant differences are indicated as follows:

e If the hospital-specific infection rate is significantly lower (95 percent confidence
interval) than the total, the rate is highlighted in yellow, bolded and designated “L.”

e If the hospital-specific rate was significantly higher than the total, the rate is in red,
bolded and designated “H.”

RESULTS

Colon Surgical Site Infections

Colon Surgical Site Infection Rates - Tables 1-3

The SSI rate for patients undergoing colon procedures in 2007 ranged from 4.5 infections
per 100 procedures in the lowest-risk patients to 9.4 per 100 procedures in the highest-risk
group (Table 1). National colon SSI rates ranged from 4.0 to 11.3, for the lowest- and
highest-risk patients, respectively (Table 2).

De-identified hospital-specific rates by risk category are provided in Table 3. No data are
presented for hospitals with fewer than 20 procedures in a risk category because a
meaningful comparison could not be made. Individual hospitals reported as few as one
colon procedure and as many as 508. Rates of infection for facilities performing a
minimum of 20 procedures, ranged from 0-27 percent. Although the facility with a rate of
27 percent performed only 37 procedures, the rates were consistently high within each risk
category. There was no correlation between number of procedures performed (fewer than
100, 100-149, more than 150) and the percent rate of infection (6.4, 5.3, and 6.3
respectively).

HAI program staff members have been evaluating facilities with the highest and lowest

infection rates, determining if there are surveillance and reporting differences, assessing
trends, risk factors and interventions to reduce infections.
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Assessment of NHSN Risk Factors for Colon Surgical Site Infections — Tables 4a.-4b.

Tables 4a and 4b describe patient and procedure related risk factors associated with colon
surgical site infections and currently collected in the NHSN. Female patients were less
likely to develop a colon SSI. Patients undergoing laparoscopic procedures tended to have
a lower rate of SSI, although the difference was not significant. The SSI rate increased as
the ASA score increased (the sicker the patient, the higher the rate), as the level of fecal
contamination in the abdomen at the time of surgery increased, and if multiple procedures
(including non-colon procedures) were performed at the same time (Table 4a.).

Based on the NHSN definition, facilities determined whether each colon procedure
performed was a result of trauma and whether the procedure was carried out as an
emergency. Trauma is defined by NHSN as an operative procedure that is performed as a
result of blunt or penetrating traumatic injury to the patient. Emergency is defined as an
operative procedure that is non-elective and unscheduled. Table 4b presents SSI rates by
risk category and by emergency or trauma status. Emergency surgery alone or with trauma
was associated with an increased risk of infection. Trauma alone did not result in a
statistically significant increased risk of infection. This may have been due to the small
numbers of procedures in this category.

The Department will work with the surgical community to identify possible strategies to
reduce infections in these extremely vulnerable patients. In addition, the DOH will be
evaluating the need for further risk adjustment prior to releasing hospital-specific infection
rates with identifiers.

Microorganisms Associated with Colon Surgical Site Infections — Table 5

Of the 1,082 colon wound infections, 263 (24 percent) involved Enterococcus species, 239
(22 percent) involved Escherichia species, and 145 (13 percent) involved Staphylococcus
aureus. There were 110 (10 percent) methicillin-resistant Staphylococcus aureus (MRSA)
infections and 35 (3 percent) methicillin-sensitive Staphylococcus aureus infections. Thus,
MRSA was the third most-common organism, after Enterococcus and Escherichia species.

Post-Discharge Surveillance for Colon Surgical Site Infections — Table 6

The majority (87 percent) of colon SSIs were detected during the initial admission (63
percent) or upon readmission (24 percent) to the same hospital. The other 13 percent were
identified post-discharge and may or may not have involved admission to another hospital.
Changes in the HAI reporting legislation in July 2007 will require facilities to notify one
another of infections related to surgery at a different hospital, and the original hospital
where surgery was performed will be required to report the infection. A customized data
field in the reporting form was created for the 2008 reporting year to capture this
information. Table 6 describes the extent of colon SSIs and provides additional
information regarding the depth of infection and when the SSIs were detected (e.g., during
initial admission, readmission to the same facility or after discharge).

HAI Reporting Program Audit of Colon Patients’ Medical Records — Tables 7a.-7b.

Table 7a provides the number and percentage of inconsistencies by variable between data
abstracted by the DOH HAI program reviewer and the information reported by the hospital
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into NHSN. Procedure duration and wound class had the highest level of discordance.
Table 7b describes the impact. The hospitals tended to report a longer duration of surgery
than the HAI reporting program. If not corrected, this would have led to an overestimate
of the patient’s risk of infection. Misclassification and potential data entry errors were
discussed with hospital staff during audit visits and information was corrected in the
NHSN database.

HAI Reporting Program Audit of Additional Risk Factors for Colon Surgical Site
Infections — Table 8

During the HAI program staff review of medical records, additional risk factors were
assessed but not found to be associated with colon SSIs: history of Crohn’s disease; cancer
of the abdomen; history of radiation therapy to the abdomen; diabetes timing and
discontinuation of perioperative antibiotics; receipt of perioperative blood transfusions;
highest blood glucose level at 24, 48, or 72 hours; or post-operative hypothermia.

The only additional risk factor found to be associated with an increased risk of colon SSI
was increased body mass index (obesity). Patients undergoing chemotherapy within the
previous six months appeared to be at significantly lower risk of infection.

The DOH will be evaluating the need for further risk adjustment due to obesity and the
previously described NHSN risk factors (emergency/trauma procedures) prior to releasing
hospital-specific infection rates with identifiers.

Audit of Prevention Strategies for Colon Surgical Site Infections — Table 9

During the site visits, HAI program staff requested information on hospitals’ strategies to
prevent colon SSIs. Before the operative incision, all hospitals use a surgical skin
preparation. Nearly half the hospitals routinely use an iodophor (44 percent), 21 percent
reported using chlorhexidine, and the rest leave the choice of antiseptic agent to the
surgeon. Most hospitals do not use antimicrobial impregnated sutures (73 percent) or
antimicrobial impregnated mesh (60 percent). The relative effectiveness of these measures
in preventing colon SSIs has not been established in independent studies.

Since most of these measures were used at the discretion of the surgeon, the overall effect
on the hospital SSI rate could not be determined. During the 2008 audits, the HAI
program will attempt to obtain patient-specific procedure data to determine the effect of
these interventions in preventing colon SSIs.

Audit of Surveillance Strategies for Colon Surgical Site Infections - Table 10

Table 10 summarizes hospital surveillance practices for colon procedures. Only 10 percent
of facilities use an automated (electronic) method to enter information on all colon surgery
patients. The other 90 percent enter data manually, which can be labor intensive,
burdensome and increase the likelihood of data entry errors.

HAI staff will be urging hospitals to make this information available electronically. As the

number of procedures under surveillance increases, this burden will increase substantially
and can be averted by electronic data transfer.
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Coronary Artery Bypass Graft (CABG) Surgical Site Infections

Coronary Artery Bypass Graft Surgical Site Infections Rates — Tables 11-19

CABG surgery most often involves two surgical sites: a chest incision and a separate site
to harvest donor vessels. Because infections can occur at either incision, the infection rates
are presented separately.

NYS donor vessel site infection rates were significantly lower than national rates across
the majority of risk categories. NYS chest site infection rates were similar to national rates
with the exception of a higher rate of deep incisional chest site infections (Tables 11 and
13). This difference may be due in part to difficulties in appropriately classifying the depth
of chest SSIs. When the rates of deep and organ/space infections were combined, the
difference was no longer statistically significant. The State is considering combining these
rates when reporting 2008 hospital-specific rates due to the difficulty in accurately and
reliably distinguishing between deep and organ/space infections.

Tables 15 and 16 provide the CBGB SSI rates by wound site and risk group for NYC and
Upstate. The SSI rates were similar in New York City and Upstate hospitals. The only
statistically significant finding was a higher donor vessel site infection rate in Upstate
hospitals (2.0 versus 1.2 infections per 100 procedures).

De-identified hospital-specific infection rates are provided in Tables 17 and 18 for donor
vessel site infections and chest incision site infections, respectively. Individual hospitals
reported performing as few as 65 CBGB procedures and as many as 1,065. Half the
hospitals reported less than one chest or donor site infection per month. The donor vessel
site infection rates ranged from zero to 4.0 percent, and from zero to 5.3 percent for chest
incision sites.

Table 19 provides the SSI rates by hospital for patients undergoing a CBGC procedure.
The number of procedures performed ranged from zero to 100. Due to the small number
of procedures, most of the rates could not be presented. For hospitals with sufficient data,
the CBGC SSI rate ranged from zero to 7.5 percent.

HAI program staff members have been evaluating facilities with the highest and lowest
infection rates, determining if there are surveillance and reporting differences, assessing
trends, risk factors and interventions to reduce infections.

Microorganisms Associated with CABG Surgical Site Infections — Tables 20-21

Of the 362 chest wound infections, 130 (36 percent) involved Staphylococcus aureus.
There were 68 (18 percent) methicillin-sensitive Staphylococcus aureus (MSSA) and 62
(17 percent) methicillin-resistant Staphylococcus aureus (MRSA) infections. MRSA was
the third most common organism, after coagulase-negative staphylococci (70 infections, 19
percent) and MSSA.

Of the 141 donor site infections, 31 (22 percent) involved Staphylococcus aureus. There

were 17 (12 percent) MSSA donor site infections and 14 (10 percent) MRSA donor site
infections. MRSA was the fourth most-common organism following MSSA, Pseudomonas
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(16 infections, 11 percent), Klebsiella (16 infections, 11 percent), and Enterococcus was
also involved in 14 infections.

Post-Discharge Surveillance for CABG Surgical Site Infections - Tables 22-23

During 2007, only 32 percent of chest SSIs and 28 percent of donor vessel SSIs were
detected during the initial hospitalization. 63 percent of chest SSIs and 66 percent of
donor vessel SSIs were detected upon readmission to the same hospital. Nineteen (5
percent) chest site infections and nine (6 percent) donor site infections were detected post-
discharge, including two organ space infections. The 2007 reporting system did not capture
whether these events involved a readmission to another facility. A custom field was
created for 2008 reporting so that this information can be ascertained.

Assessment of Additional Risk Factors for CABG Surgery Patients — Table 24

In addition to data submitted by hospitals via the NHSN, hospitals also submit patient-
level data to the Cardiac Surgery Reporting System (CSRS), which provides the public
with hospital- and surgeon-specific death rates and is published on the NYSDOH’s web
site:

http://www.nyhealth.gov/diseases/cardiovascular/heart_disease/docs/2003-

2005_adult cardiac_surgery.pdf

The 2007 CSRS data was not complete or validated in time for this report, but preliminary
data was merged with HAI data to assess additional risk factors or predictors of HAISs.
Table 24 presents the SSI rates by patient or surgical risk factor using the CSRS
information. The following factors were associated with increased risk of infection:

Patient Risk Factors Surgical Risk Factors

Female Gender* Emergency Procedure

Chronic Obstructive Pulmonary Disease™ Bleeding Requiring Re-operation
Diabetes™

Immunodeficiency*

Body Mass Index*

Post-operative Renal Failure*
Post-operative GI Bleeding

The significant pre-existing conditions (*) may be important to consider when generating
the hospital-specific HAI rates. Given that the HAI report must be issued by May 1 of the
year following the reporting period, CSRS data may not be available in time to prepare
risk-adjusted rates beyond those already considered in NHSN. When the 2007 CSRS
information is complete and validated, the HAI reporting program will determine whether
any of these conditions need to be considered for risk adjustment and public reporting.

Within a hospital, the number of operations performed within each risk category can be
quite small. The eventual public reporting of hospital-specific rates will need to address
this by developing a risk-adjusted infection rate that takes into consideration the risk index
of the patients served or limit comparisons to select groups of patients with sufficient
numbers to compare rates. Discussions with technical advisors and consumers have
suggested that a single risk-adjusted rate may be more meaningful and useful.
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HAI Reporting Program Audit of Prevention Strategies for CABG Surgical Site
Infections — Table 25

During site visits, HAI regional staff requested information on prevention strategies for
CABG SSIs with a particular focus on Staphylococcus aureus (MSSA) and methicillin-
resistant Staphylococcus aureus (MRSA). Table 26 describes the reported hospital
practices. Most facilities (71 percent) instituted chlorhexidine bathing, showering or cloths
preoperatively, and half the facilities used mupirocin nasal ointment on either all patients
(43 percent) or those identified to have MRSA (6 percent).

Additional information will be collected during the 2008 audit process to systematically
evaluate possible prevention practices.

HAI Reporting Program Audit of CABG Patients’ Medical Records - Table 26-27

Of the 213 CABG patients’ medical records reviewed, only three (1.4 percent)
discrepancies were identified between HAI program staff and the hospital regarding the
surgical site infection status of the patient (Table 26). HAI program staff misclassified one
patient (insufficient information in the medical record), and the hospital missed two
infected patients that had been readmitted and/or re-operated on due to infection. This
information was corrected in the NHSN and recommendations were made to establish a
system to detect readmissions and patients undergoing a re-operation for infection.

Table 27 describes other inconsistencies noted during the medical record reviews.
Distinguishing between a superficial and deep infection is difficult for CABG procedures
because there is minimal fascia or muscle in the chest area. It should be noted that if a
patient develops osteomyelitis (bone infection) and mediastinitis, the NHSN hierarchy
calls for coding the infection as a mediastinitis. As described for colon surgery, the
Department is considering combining deep and organ/space infections for public reporting
purposes.

Post-Discharge Surgical Site Infection Surveillance Survey (PDS) - CABG or Colon

NHSN requires that hospitals perform post-discharge surveillance (PDS) to capture
surgical site infections, but NHSN does not recommend a specific method to identify
infected patients after discharge. Because this voluntary system is now being used for
mandatory public reporting, this component of surveillance had to be evaluated.

HAI program staff contacted hospitals by telephone or during an onsite visit and obtained
information using a standard questionnaire. As of August 2007, 93 percent of facilities
performing colon or CABG surgery were contacted and interviews completed (166 of 178
hospitals).

Of the 166 facilities that performed colon surgery, 91 (55 percent) reported having a PDS
system. Of the 38 facilities that performed CABG surgery, 21 (55 percent) perform
systematic PDS. Facilities that actively perform surveillance would detect more infections
and therefore have higher rates of infection, providing an inherent bias to the data.

Seventy-six (46 percent) of facilities that perform colon surgery and 18 (47 percent) that
perform CABG surgery have outpatient or ambulatory clinics to see post-operative
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patients. Only 43 percent of colon facilities and 61 percent of CABG facilities with
outpatient or ambulatory clinics perform PDS in this setting.

Methods Used to Identify Post-Discharge Events:
e Monthly listing of patients having procedure sent to surgeons
0 71 percent of colon facilities
0 38 percent of CABG facilities
e Contact patients directly
0 10 percent of colon facilities
0 19 percent of CABG facilities

Identification of Patients Returning to the OR for Infection:
e 147 (89 percent) facilities have mechanism to identify these patients
0 OR notifies Infection Control (31, or 21 percent)
0 Infection Control reviews daily OR schedule (76, or 52 percent)
0 Other (40, or 27 percent)
e Other mechanisms include record review, quality management notifies, or the OR
notifies other entities.

Identification of Patients Readmitted to Primary Hospital:
e 145 (87 percent) facilities have a system to identify surgical patient readmission.
0 Infection Control reviews daily admission report (135, or 77 percent)
0 Electronic notification (19, or 13 percent)
0 Medical records notify (11, or 7.6 percent)
O Admission department notify (5, or 3.4 percent)
e 76 (52 percent) facilities reported additional mechanisms including infection control
rounds, quality management laboratory record review, staff notification, and nursing
reports.

Communication among facilities:

e 146 (88 percent) facilities notify other facilities of their SSIs

e 119 (72 percent) have been notified by other facilities of their SSIs at least on one
occasion

A common concern expressed by interviewees was that a universally acceptable and
applicable post-discharge surveillance methodology was not feasible and that their current
system did not warrant the time, labor, and information technology support required.

All this information was provided to technical advisors and consumers in September 2007.

The advisors recommended the following:

¢ Do not require or mandate a universal, post-discharge surveillance mechanism.

e Continue to monitor the severity of these events.

e Consider including patients identified post discharge only if they were readmitted to
another hospital. The system already includes patients readmitted to the same facility.

DOH agreed and developed a custom field in NHSN to identify SSI events detected

following readmission to another hospital.
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Adult and Pediatric Central Line Associated Bloodstream Infections

Adult and Pediatric Intensive Care Unit Central Line Associated Blood Stream
Infection (CLABSI) Rates — Table 28-39

Table 28 provides the New York CLABSI rates by type of adult or pediatric ICU. The
ICU-specific rates vary from a low of 2.0 infections per 1,000 CL days in cardiothoracic
ICU patients to 4.0 infections per 1,000 CL days in pediatric ICU patients. NYS CLABSI
rates in coronary and pediatric ICUs were significantly lower than national data but higher
in surgical ICUs (Table 29).

Within the State, NYC facilities had lower CLABSI rates in medical and surgical intensive
care units than the rest of the State (Tables 30 and 31). This difference may be attributable
to a major collaborative to reduce CLABSI rates that began in 2006 in the NYC area,
sponsored by GNYHA and United Hospital Fund. This possible explanation is currently
being further evaluated during 2008 audits.

Tables 32-39 provide the de-identified hospital-specific CLABSI rates by type of ICU.
Hospitals with the highest CLABSI rates have been notified, possible explanations are
being evaluated and if the problem is continuing, recommendations have been made.
Many of the hospitals with the highest rates had already recognized the higher rates,
implemented interventions and reduced their rates

Microorganisms Associated with Adult and Pediatric ICU Central Line Associated
Bloodstream Infections (CLABSI) — Table 40

Of the 1,348 CLABSIs reported, 446 (33 percent) involved coagulase-negative
staphylococci (CNS), and 257 infections (19 percent) involved Enterococcus species [136
or 10 percent of total infections involved vancomycin-sensitive enterococci and 121 or 9
percent involved vancomycin-resistant enterococci]. Ten percent, or 134 infections,
involved Staphylococcus aureus [S1 or 4 percent of total infections involved methicillin-
sensitive Staphylococcus aureus and 83 or 6 percent involved methicillin-resistant
Staphylococcus aureus]. Table 40 presents the distribution of microorganisms involved in
CLABSIs.

Changes in Criteria for Central Line Associated Blood Stream Infections 2007 vs.
2008 — Table 41 - 42

In 2007, laboratory-confirmed CLABSIs were classified using one of three criteria
(1, 2a, 2b):
1. CLABSIs in which a known pathogen is identified.
2. CLABSIs in which the only organisms identified are normal skin flora (organisms that
are present on the skin of many, if not most, people).
a. CLABSIs with two or more positive blood cultures involving normal skin
flora.
b. CLABSIs with one positive blood culture involving normal skin flora.

In the State during 2007, 1,040 (77 percent) of CLABSI met Criterion 1, 141 (11 percent)
met Criterion 2a, and 167 (12 percent) met Criterion 2b.
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CDC will change the inclusion criteria for a CLABSI in 2008. Infections meeting Criterion
2b will no longer be included. This change will increase the specificity of the definition
and make it more consistent with the clinical interpretation of laboratory findings. Table
41 summarizes the distribution of CLABSI in the State during 2007, and Table 42
summarizes the distribution of CLABSIs throughout the United States in 2006 (the most
recent data available from the CDC).

HAI Reporting Program Audit of Central Line Associated Bloodstream Infection
Patients’ Medical Records

CLABSI audits were conducted in 147 hospitals. Within these hospitals, evaluations were
conducted in 227 adult ICUs and 14 pediatric ICUs. Medical records were reviewed for
1,037 adult and 52 pediatric patients with positive blood cultures to assess risk factors and
presence of a CLABSI. For the adult ICUs, 584 patients (56 percent) had a central line in
place and, of those, 161 (28 percent) met NHSN criteria for a CLABSI. For pediatric
ICUs, 31 patients (60 percent) had a central line in place and, of those, seven (23 percent)
met the NHSN criteria for a CLABSIL.

Inconsistencies Identified in HAI Program Audit of Medical Records — Tables 43-44

Most of the information recorded by hospitals was consistent with HAI program reviewers.
Minor discrepancies were detected (Table 43). Eighty-seven of the 1,089 adult and
pediatric records reviewed revealed an inconsistency in documentation of an infection
(Table 44). Overall, there was 92 percent (1002/1089) agreement between the reviewer and
the hospital reporting a CLABSI. Chart documentation and challenges in applying NHSN
criteria, especially those associated with common skin flora, most often resulted in case
detection inconsistency. Data discrepancies, though infrequent, were related to data entry
errors. These errors have been corrected. Monitoring and audits will continue in 2008.

HAI Reporting Program Audit of Risk Factors for Central Line Associated
Bloodstream Infections in Adult and Pediatric Intensive Care Unit Patients-Table 45

During HAI Reporting Program audits, medical records were reviewed to identify risk
factors for infection in patients who did and did not develop a CLABSI (Table 45).
Patients with multiple central lines and those who had their lines inserted in the ICU were
more likely to develop a CLABSI [(OR 2.2, 95 percent CI 1.5-3.3) and (OR 1.8, 95 percent
CI 1.3-2.6), respectively].

Removal of non-essential lines is a critical component of central line infection risk
reduction efforts. The Department will be evaluating the correlation between device
utilization and infection rates for different types of ICUs in 2008.

Neonatal Intensive Care Unit (NICU) Central Line Associated Bloodstream
Infections (CLABSIs)

NICU and Central Line Use in Neonates

New York State designates four types of NICUs based on the level/degree of care required
by newborns. Regional Perinatal Centers (RPCs) and Level III units provide highly
specialized care to newborns with serious illness, including premature birth and low birth
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weight, and neonates are under the supervision of a neonatologist. RPCs have additional
requirements to provide all aspects of maternal and neonatal care including education, data
collection and evaluation within the region. Level II/III units care for neonates requiring
level III care as well as infants that are not critically ill but may need extended observation
or to gain weight. Central lines are a standard practice in RPCs and Level III facilities. To
compare to national NHSN data, RPCs and level III NICU rates are combined.

Umbilical catheters are the first type of central line used following birth if a neonate is
unstable. Their use is appropriate only for a limited time. If a central line is still necessary
for a neonate following removal of the umbilical catheter, a new central line is placed in a
different site.

Regional Perinatal Centers and Level III NICU CLABSI Rates — Tables 46-51

As expected, neonates in the lowest birth weight categories had the highest CLABSI rates.
Neonates born under 750 grams had 7.5 infections per 1,000 CL days whereas neonates
weighing more than 2,500 grams had 4.0 infections per 1,000 CL days. State rates are
summarized in Table 46 and were higher than the national rates (Table 47) but this
difference was only statistically significant in one birth weight category (751-1000 grams).

Tables 48 and 49 present the CLABSI rates for RPCs/Level III NICUs in New York City
and Upstate. There were no statistically significant differences by birth weight category

Similar trends were seen in neonates with umbilical catheters. Infants weighing less than
750 grams had the highest umbilical catheter-associated BSI rates (12.2 infections per
1,000 umbilical catheter days). The lowest rates were detected in infants born between
1501-2,500 grams (1.7) or over 2,500 grams (2.2/1,000 umbilical catheter days). State
rates are summarized in Table 50. Table 51 provides the most recent national comparison
data from CDC. State rates were higher than national rates in the highest and lowest birth
weight categories.

Hospitals with the highest CLABSI rates have been notified, possible explanations are
being evaluated and if the problem is continuing, recommendations have been made. In
addition, the Department is working with neonatologists across the State on a collaborative
to reduce CLABSI rates in neonatal intensive care units.

Level II/III NICU CLABSI Rates — Table 52 - 55

The CLABS infection rates in Level II/III NICUs in 2007 varied by birth weight category,
and no CLABSIs were reported in neonates born weighing more than 2,500 grams. Table

52 summarizes the State rates and they are again higher than national rates summarized in
Table 53.

The umbilical catheter-associated bloodstream infection rates in Level II/III NICUs in
2007 varied greatly due to very low device utilization. No BSIs were reported in neonates
with birth weights of 1,001-1,500 grams or 1,501-2,500 grams. State rates by birth weight
are summarized in Table 54, with national rates in Table 55. Given the small numbers,
meaningful data by hospital on umbilical catheter CLABSI rates in Level II/I1I facilities is
not likely to be available in 2008 nor reported in 2009.
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The NICU collaborative, if effective, will be expanded to include Level II/III facilities in
future years.

De-identified Hospital-Specific CLABSI and Umbilical Catheter Infection Rates —
Tables 56-57

The hospital-specific CLABSI rates were compared by level of NICU (RPC, Level III non-
RPC, and Level II/III). This breakdown provided a level of risk adjustment but due to
small numbers, the rates fluctuate greatly.

Microorganisms Associated with Neonatal Intensive Care Unit Central Line
Associated Bloodstream Infections — Table 68

Of the 447 CLABSIs in NICU patients, 289 infections (65 percent) involved coagulase-
negative staphylococci (CNS), 43 infections (10 percent) involved Staphylococcus aureus
with 33 (7 percent) methicillin-sensitive Staphylococcus aureus and nine (2 percent)
methicillin-resistant Staphylococcus aureus infections.  Table 58 summarizes the
distribution of microorganisms associated with CLABSIs.

Changes in NHSN Criteria for CLABSIs in Neonates in 2007 vs. 2008 — Table 59-62

Laboratory-confirmed CLABSIs are classified by three criteria (NHSN criterion 1, 3 and
Clinical Sepsis apply to neonates):
1. CLABSI in which a known pathogen is identified.
3. CLABSI in which the only organisms identified are normal skin flora (organisms that
are present on the skin of many, if not most, people).
a. CLABSIs with two or more positive blood cultures involving normal skin
flora.
b. CLABSIs with only one positive blood culture involving normal skin flora.

CDC will change the inclusion criteria for a CLABSI in 2008. Infections meeting the 3b
criterion will no longer be included.

During 2007 in New York, 140 (45 percent) NICU (RPC/Level III) CLABSIs met
Criterion 1, 57 (18 percent) met 3a, 102 (33 percent) met 3b and the others involved
clinical sepsis. This change will increase the specificity of the definition and make it more
consistent with the clinical interpretation of laboratory findings. Table 59 summarizes the
distribution of CLABSIs in the State and Table 60 summarizes the distribution of
CLABSIs throughout the United States in 2006.

In level II/III NICUs 19 (59 percent) of CLABSIs met criteria 1, four (13 percent) met 3a
and nine (28 percent) met 3b. Distribution of specific sites and criteria for State and
national data are in Tables 61 and 62.

Clinical sepsis is defined as:

A patient 1 year of age or less with at least one of the following clinical signs or symptoms
with no other recognized cause: fever (greater than 38 Centigrade, rectal), hypothermia
(less than 37 Centigrade, rectal), apnea, or bradycardia

and

33





blood culture not done or no organisms detected in blood with no apparent infection at
another site

and

physician institutes treatment for sepsis.

Only 6.7 percent of reported infections met these criteria. Detecting and documenting these
non-specific findings are labor intensive and cannot be adequately assessed for accuracy.
Therefore, DOH is considering excluding “clinical sepsis” subset of CLABSIs.

HAI Reporting Program Audit for CLABSIs in NICU Patients with Positive Blood
Cultures - Table 63-64

CLABSI audits of NICUs were conducted in 34 hospitals. Medical records were reviewed
for 110 patients with positive blood cultures to assess risk factors for and the presence of a
CLABSI. In the NICUs, 60 of the selected patients (55 percent) had a central line in place
at the time of the positive blood culture and, of those, 39 (65 percent) met the NHSN
criteria for a CLABSI. For the subset of patients that had been reported before the HAI
audit, minor inconsistencies were identified (Table 63).

When the results of the HAI reporting program review were compared with the hospitals’
infection reporting (Table 64), 12 (11 percent) revealed an inconsistency in case detection.
Chart documentation and challenges in consistently applying the NHSN criteria, especially
for those cultures with common skin flora, resulted in case detection inconsistency. Data
discrepancies, though infrequent, appeared to be due to data entry errors.

The detection, classification and reporting of CLABSIs will be closely monitored in 2008.
Direct comparisons of CLABSI rates between 2007 and 2008 cannot be made without
adjusting for the changes in the case definition. This will be done when trend analyses are
performed in the future.

Assessment of Risk Factors for CLABSIs in NICU Patients — Table 65

Patient-specific risk factors were assessed during the medical record reviews of NICU
patients. Table 65 compares the risk factors of neonates with and without CLABSIs.
Neonates who received mechanical respiratory ventilation and administration of
intravenous nutrition were more likely to develop a CLABSI [(OR 10.0, 95 percent

CI 1.2-82.9) and (OR 5.1, 95 percent CI 1.6-16.0), respectively].

Unless or until hospitals adopt universal electronic medical records, adjustment for these
factors may not be feasible. As facilities develop electronic medical records, mechanical
ventilation and intravenous nutrition should be routinely captured and used to evaluate and
adjust for risk of infection.

HAI Reporting Program Audit of Central Line Insertion Prevention Strategies in
Adult, Pediatric and Neonatal Intensive Care Units — Table 66

No single intervention has been shown to be effective in preventing CLABSIs, but a group

of evidence-based interventions have been found to be highly effective. This group of
interventions is referred to as a “bundle” and includes hand washing; gowns, gloves and
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masks to be worn by the inserter; skin cleansing of the insertion site with an antiseptic soap
and protective barriers surrounding the insertion site.

In 2005, a number of hospitals in the greater NYC area voluntarily began participating in a
collaborative initiative to reduce CLABSI in adult ICUs by implementing an infection
prevention central line insertion bundle (GNYHA-UHF Collaborative). Though the focus
of CL insertion bundles is aimed at the Adult ICU patient population, some hospitals also
implemented components of the bundle in Pediatric and Neonatal ICUs.

During the audits of 2007, 88 percent (307/350) of the ICUs claim to have implemented
this standardized bundle and 71 percent (218/350) claim to monitor for compliance. Table
66 summarizes prevention strategies reported by adult, pediatric and neonatal ICUs.

Infection rates will be compared for participating and non-participating facilities as of 2007
and during 2008. Additional information will attempt to be gathered during the HAI
program audits of 2008 to evaluate various aspects of bundle implementation and
monitoring.

HAI Reporting Program Audit of Surveillance Practices for CLABSIs — Table 67

As part of the audit process, HAI staff interviewed hospital infection control and ICU staff
in 145 hospitals and 350 ICUs to evaluate hospitals’ methods to identify cases to ensure
compliance with reporting requirements.

A variety of surveillance methods are necessary to ensure the complete and accurate
reporting of CLABSIs. Although multiple methods are used, the most frequently reported
case detection method was follow-up of positive blood cultures (96 percent (337/350) of
surveyed ICUs).

Electronic surveillance systems are used only in 11 percent (39/350) of hospital ICUs.
Several software manufacturers are currently adapting their systems to support NHSN
reporting. These efforts will hopefully result in better detection and reduction in staff time
for infection surveillance, monitoring and reporting. Thus, allowing more time and effort
to be dedicated to infection prevention efforts.

INFECTION CONTROL RESOURCES IN NEW YORK STATE HOSPITALS

To measure the impact of mandatory HAI reporting on infection control resources, a
baseline survey was conducted in March 2007. An electronic survey of infection control
resources and responsibilities was conducted by the State Department of Health on its
secure data network. Questions included the number and percentage of time for infection
control professionals (ICPs) and hospital epidemiologist (HE) staff, ICP/HE educational
background and certification, infection control program support services, activities and
responsibilities of infection prevention and control program staff, and an estimate of time
dedicated to such activities, including surveillance.

Practitioners in 222 (99 percent) of 224 acute care hospitals responded. The average
number of ICPs per facility was dependent upon average daily census of acute care beds
and ranged from a mean 0.64 full-time equivalent (FTE) ICPs in facilities with an average
daily census of 100 beds or less to 6.5 FTE ICPs in facilities with an average daily census
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of 900 beds or more. When the ICP resources were averaged over the health care settings
for which they were responsible, the “average full-time ICP” was responsible for 151 acute
care facility beds, 1.3 intensive care units (average 16 ICU beds), 21 long-term care facility
beds, 0.6 dialysis centers, 0.5 ambulatory surgery centers, 4.8 ambulatory/outpatient clinics
and 1.1 private practice offices. Infection control professionals reported that 45 percent of
their time is dedicated to surveillance. Other activities for which ICPs reported at least
partial responsibility include: staff education, quality assurance, occupational health,
emergency preparedness, construction, central supply/processing, and risk management.

This survey will be repeated and the information used to monitor and assess infection
prevention and control resources and activities in hospitals as New York State implements
mandatory public reporting of HAI rates. The information will also be used to determine
whether infection control resources correlate with the completeness and accuracy of HAI
reporting.

HOSPITAL-ACQUIRED INFECTION PREVENTION PROJECTS - FY 2007-2008

During the State fiscal year of 2007-2008, three projects received funding to reduce
transmission of hospital-associated infections and enhance the knowledge of new infection
prevention specialists. These three groups were uniquely qualified given their experience
and readily available expertise.

Healthcare Association of New York State (HANYS), 53 hospitals statewide -
$105,023

The Healthcare Educational and Research Fund (HERF), a non-profit subsidiary of
HANYS, was funded to provide comprehensive educational programs and monitor
the systematic implementation of evidence-based control measures to reduce
ventilator-associated pneumonia infections (VAP) in critical care patients.
Morbidity and mortality associated with the development of VAP are high, with
mortality rates ranging from 20 to 41 percent.

Greater New York Hospital Association (GNYHA), 30 hospitals - $174,860

GNYHA is coordinating the development, implementation, and evaluation of
comprehensive evidence-based practices to prevent and control Clostridium
difficile (C. diff) infections. C. diff is a multi-drug resistant, toxin-producing
bacterium that is responsible for most cases of antibiotic-associated diarrhea. This
initiative is one of the first in the nation to specifically target these infections.

New York State Association for Professionals in Infection Control and Epidemiology
Coordinating Council (NYSACC) - $64,709

NYSACC was funded to develop, plan and conduct a comprehensive, one-week
infection control training course for novice ICPs. The course was held May 12-16,
2008. Participants were given paper and electronic copies of all course materials as
well as the references, guidelines and recommendations used to provide the
evidence-based interventions recommended for the prevention and control of
infections in patients in hospital and long-term care settings.
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HAI PREVENTION PROJECTS - FY 2008-2009

On August 22, 2007, DOH issued a Request for Applications (RFA) from non-profit health
care organizations to develop, implement and evaluate strategies to reduce or eliminate
targeted hospital-acquired infections. To be eligible, each applicant had to obtain the
collaboration and commitment of at least five participating hospitals. The HAI reporting
program is responsible for the evaluation, selection and oversight of the projects.

One-year contracts were awarded beginning March 1, 2008, with the possibility of renewal
for up to four more years. The following contractors were selected:

Beth Israel Medical Center, New York City - $199,941

This project is designed to evaluate the impact of obtaining MRSA cultures on
patients admitted to critical care units in five hospitals. Although the ultimate goal
is reducing MRSA transmission and infection, other objectives include measuring
the costs and effectiveness of this strategy, determining whether there is a
concomitant reduction in the length of stay in the critical care unit or reduction in
mortality, and measuring the indirect effects on the incidence of other antibiotic-
resistant organisms.

New York City Health & Hospitals Corporation (HHC), New York City - $200,000

HHC will implement and evaluate multiple strategies to decrease the incidence of
hospital-acquired infections associated with multidrug-resistant organisms in
intensive care units in six municipal hospitals. Active surveillance cultures,
instituting central line protocols and antimicrobial catheters are among the
interventions under evaluation.

North Shore University Hospital, Manhasset - $199,996

This project will evaluate MRSA transmission and infection in ICUs by using
rapid MRSA detection technology and strain typing of isolates. These new
molecular techniques will be used to provide timely and accurate case management
of patients with MRSA, determine whether and to what extent transmission is
occurring, and ultimately to measure the impact on the reduction of MRSA
infection in participating ICUs.

University of Rochester School of Medicine & Dentistry, Rochester - $192,573

This project is designed to reduce central line-associated bloodstream infections
outside the ICU using evidence-based protocols for central line insertion and care.
Past initiatives have focused on critical care patients. The institution of facility-
wide integration and measurement poses multiple challenges. This project should
provide reproducible methods and outcomes similar to those seen in critical care
units.

Westchester County Healthcare Corporation — Valhalla - $199,991
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This project is designed to reduce the incidence of hospital-associated bloodstream
infections in intensive care and respiratory care patients. These infections have
been found to extend the length of stay and increase costs by up to $40,000 per
survivor. ICU patients are at particularly high risk for health care-associated BSI
due to the frequency of central line use and underlying disease state. It is hoped
that the use of topical antimicrobial agents will reduce the microbial load on the
skin, minimize acquisition of new organisms, and reduce bloodstream infections
due to skin flora. Participating hospitals will collect pre-intervention data, educate
practitioners to ensure proper use of the antimicrobial agent, assess skin tolerance,
and measure the impact on infection rates.

MANDATORY REPORTING OF INFECTIONS IN 2008

The New York State Department of Health met with technical advisors and consumers in
September 2007 and presented a status report on implementation, preliminary results of
hospital audits and feedback from hospitals.

The only changes between 2007 and 2008 reporting indicators involve the addition of SSIs
associated with hip procedures and continuous monthly reporting of CLABSIs in critical
care units. Attachment B lists the explicit ICD-9 codes used to define the procedures.

The following reporting indicators were selected for reporting in 2008:

e Surgical site infections associated with coronary artery bypass graft
procedures (all procedures listed in Attachment B);

e Surgical site infections associated with colon procedures (all procedures in
facilities performing fewer than 150 procedures or a minimum of 150
procedures for facilities that perform more than 150 colon procedures
annually);

e Surgical site infections associated with hip replacements and revisions (all
procedures listed in Attachment B); and

e Central line-associated bloodstream infections (CLABSIs) associated with
the following critical care units: medical, surgical, medical-surgical,
pediatric, neonatal, cardiothoracic surgical, coronary and neurosurgical.
Surveillance and reporting will be required throughout the year. DOH’s
hospital-specific infection rates will not include reports of clinical sepsis in
neonates and infants, given the detection and reporting issues presented in
this document.

CONCLUSIONS

The pilot phase was used to establish and integrate mandatory reporting of HAIs in New
York hospitals. All but one hospital participated in the DOH HAI Reporting Program
training sessions, enrolled in the National Healthcare Safety Network, and conducted
surveillance using the standard definitions and protocols. Ninety-six percent of facilities
complied with the 2007 reporting requirements. The eight facilities that did not comply
were cited and subsequently provided a plan of correction.
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Significant Data Findings

The hospital-specific colon SSI rates in some facilities were consistently higher than other
hospitals across all risk categories. HAI regional program staff members have been
working with these hospitals to evaluate differences and discuss potential interventions.
The need for further risk adjustment will be evaluated since additional risk factors were
identified in our audits. The patient-related risk factors associated with colon SSIs were
obesity and male gender. The procedure-related risk factors were performing multiple
procedures through the same incision and performing emergency or emergency/trauma
procedures.

State coronary artery bypass graft surgery donor vessel site infections in 2007 were lower
than national rates for 2002-2004, perhaps due to increased use of laparoscopic methods to
harvest the donor vessel. Coronary artery bypass graft surgery chest site incision infections
were similar to national rates.

e Multiple risk factors were associated with chest site infections including obesity,
diabetes, immunodeficiency, post-operative renal failure, respiratory failure and
bleeding requiring re-operation. Unfortunately, many of these risk factors cannot
be controlled by the hospital.

e A high proportion of facilities recommended pre-operative chlorhexidine bathing
and used nasal mupirocin on these patients. The patient-specific use of these agents
was not routinely documented in the medical record, so DOH audits were
inconclusive.

New York’s CLABSI rates in coronary and pediatric intensive care units were lower than
national data but CLABSI rates in NYS surgical ICUs were higher. Within the State, New
York City facilities had lower CLABSI rates in medical and surgical intensive care units.
This difference may be attributable to a major collaborative initiative that began in late
2005 in New York City (GNYHA and United Hospital Fund project).
e The audits revealed an increased incidence of infection for patients with multiple
central lines and those whose lines were placed in the intensive care unit rather than
before hospital admission (information not currently collected by the NHSN).

CLABSI rates within some birth weight categories in neonatal intensive care units in the
State were higher than national rates, although this was not a consistent finding.
e No single hospital had consistently higher CLABSI rates across all birth weight
categories.
e CLABSI rates statewide and nationally decrease as the birth weight increases. The
lower birth weight babies are more likely to develop virtually all complications
since all body systems are underdeveloped.

e Higher CLABSI rates in neonates were associated with mechanical ventilation and
intravenous nutrition.

The primary objectives for the pilot year were to evaluate the strengths and weaknesses of
the reporting system and make revisions for 2008 reporting.

The major strengths of using NHSN were confirmed:
e Standard definitions could be applied consistently.
e These definitions are used throughout the United States and in other countries.
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e CDC served as a valued partner and was available to assist and support DOH,
clarify the interpretation of data elements and definitions, and provide information
technology support.

e Hospitals could immediately use the information reported, calculate trends over
time and compare their infection rates with national rates.

e Hospitals have begun to use the system for collaborative intervention initiatives to
reduce HAIs.

The major weaknesses of using NHSN were:

¢ Due to confidentiality agreements, hospitals had to take additional steps to grant
DOH permission to view and analyze their data. These steps could have been
averted or minimized if DOH had been able to make this modification internally.

¢ DOH could not make universal system modifications. To make system changes or
collect additional information, DOH had to ask all hospitals to create the same
customized data entry fields in the same way.

e DOH could not unilaterally modify definitions; CDC had to. This may not
necessarily be a weakness because any state-specific modification or change affects
hospitals’ ability to compare themselves with other hospitals across the nation.

Hospitals will continue to monitor and report colon SSIs, CABG SSIs and CLABSIs in
adult, pediatric and neonatal ICUs during 2008. In addition, hip replacement surgical site
infections will be monitored and reported. Thirteen regional training programs were held
in the fall of 2007 to update HAI reporting mandates, system changes, definition changes,
and the use of customized data fields to enhance data quality.

Before the public reporting of hospital-identified HAI rates in 2009, DOH will need to
further evaluate the influence of hospital size, patient population characteristics and other
risk factors to determine whether further adjustment is needed. DOH will work closely
with its technical advisors and consumers to develop meaningful, credible HAI rates by
hospital.
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PROGRAM PERSONNEL

Central Office

Program Director — Rachel L. Stricof, MT, MPH., CIC

Program Manager — Carole Van Antwerpen, RN, BSN, CIC — 9/7/06 - present
Program Operations Manager — Cindi (Coluccio) Dubner, BS — 7/13/06 - present
Data Manager — Karolina Schabses, MPH — 8/1/06 - 8/24/07

Data Analyst — Boldtsetseg Tserenpuntsag, DrPh — 11/2/06 - present
Administrative Assistant — Patricia Lewis, AAS - 9/16/06 - present

Regional Staff

Western Region — Peggy Hazamy, RN, BSN, CIC — 2/8/07 - present

Central Region - Diana Doughty, RN, MBA, CIC, CPHQ — 2/8/07 - present

Capital Region — covered by Program Manager, Carole Van Antwerpen, RN, BSN, CIC
New Rochelle Region — Betsy Todd, RN, MPH, CIC — 3/8/07 — 5/16/08

Long Island Region — Marie Tsivitis, MPH, CIC — 3/8/07 - present

New York City Region — Kathleen Gase, MPH, CIC — 10/1/07 - present

Students from the School of Public Health
Kamal Siag, MD - 5/17/07 - 8/24/07

Edgar Manukyan, MD - 8/20/07 to 5/07
Andrea Fischer, MPH - 1/3/08 to Present
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Abbreviations

ASA — American Society of Anesthesiologists’ Classification of Physical Status

CABG — Coronary Artery Bypass Graft Surgery

CBGB — Coronary Bypass Graft with Chest and Separate Donor Site

CBGC — Coronary Bypass Graft with Chest Incision Only

CDC - Centers for Disease Control and Prevention

CEOs — Chief Executive Officers

CI - Confidence Interval

CL — Central Line

CLABSI — Central Line Associated Bloodstream Infection

CNS — Coagulase Negative Staphylococcus

CPT — Current Procedural Technology codes

CSEP — Clinical Sepsis

CSRS — Cardiac Surgery Reporting System

DIP — Deep Incisional Infection at the Primary Surgical Site (for CABG procedures, this

would be the chest site)

DIS — Deep Incisional Infection at the Secondary Surgical Site (for CABG procedures, this

would be the donor vessel site)

DOH — New York State Department of Health

FTE — Full-Time Equivalent

GNYHA - Greater New York Hospital Association

HAI — Hospital-Acquired Infection

HANYS — Hospital Association of New York

HE — Hospital Epidemiologist

HERF — Healthcare Education and Research Fund

IC — Infection Control

ICD-9 — International Classification of Diseases, Ninth Revision, Clinical Modification

(ICD-9-CM)

ICP — Infection Prevention and Control Specialist

ICU — Intensive Care Unit

IT — Information Technology

LAN — Local Area Network

LCBI — Laboratory Confirmed Bloodstream Infection

MDRO — Multi-Drug Resistant Organisms

MOU — Memorandum of Understanding

MRSA — Methicillin-Resistant Staphylococcus aureus

MSSA — Methicillin-Sensitive Staphylococcus aureus

NICU — Neonatal Intensive Care Unit

NHSN — National Healthcare Safety Network

NNIS — National Nosocomial Infection Surveillance System

NYS — New York State

NYSACC — New York State Association for Professionals in Infection Control and
Epidemiology

NYSDOH — New York State Department of Health

OR — Operating Room

OR — Odds Ratio-Statistical

OS — Organ Space Infection Site

PDS — Post-Discharge Surveillance

PHL — Public Health Law
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RPC — Regional Perinatal Center (Level IV — highest level of NICU care)

SHEA — Society for Healthcare Epidemiology of America

SIP — Superficial Incisional Infection at the Primary Surgical Site (for CABG procedures,
this would be the chest site)

SIS — Superficial Incisional Infection at the Secondary Surgical Site (for CABG
procedures, this would be the donor vessel site)

SSI — Surgical Site Infection

TAW — Technical Advisory Group

UB — Umbilical Catheter

UCAB — Umbilical Catheter Associated Infection

VAP — Ventilator-Associated Pneumonia

VRE - Vancomycin-Resistant Enterococci
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Appendix A
Public Health Law 2819

§ 2819. Hospital acquired infection reporting. 1. For the purposes of this section,
"hospital acquired infection" shall mean any localized or systemic patient condition that:

(a) resulted from the presence of an infectious agent or agents, or its toxin or toxins as
determined by clinical examination or by laboratory testing; and

* (b) 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.

* NB Effective until January 1, 2008

* (b) was not found to be present or incubating at the time of admission unless the
infection was related to a previous admission.

* NB Effective January 1, 2008

2. (a) Each general hospital shall maintain a program capable of identifying and tracking
hospital acquired infections for the purpose of public reporting under this section and
quality improvement.

(b) Such programs shall have the capacity to identify the following elements: the
specific infectious agents or toxins and site of each infection; the clinical department or
unit within the facility where the patient first became infected; and the patient's diagnoses
and any relevant specific surgical, medical or diagnostic procedure performed during the
current admission.

(c) The department shall establish guidelines, definitions, criteria, standards and coding
for hospital identification, tracking and reporting of hospital acquired infections which
shall be consistent with the recommendations of recognized centers of expertise in the
identification and prevention of hospital acquired infections including, but not limited to
the National Health Care Safety Network of the Centers for Disease Control and
Prevention or its successor. The department shall solicit and consider public comment prior
to such establishment.

(d) Hospitals shall be initially required to identify, track and report hospital acquired
infections that occur in critical care units to include surgical wound infections and central
line related bloodstream infections.

* (e) Subsequent to the initial requirements identified in paragraph (d) of this
subdivision the department may, from time to time, require the tracking and reporting of
other types of hospital acquired infections (for example, ventilator-associated pneumonias)
that occur in hospitals in consultation with technical advisors who are regionally or
nationally-recognized experts in the prevention, identification and control of hospital
acquired infection and the public reporting of performance data.

* NB Effective until January 1, 2008

* (e) For hospital acquired infections for which the department requires tracking and
reporting as permitted in this section, hospitals shall be required to report a suspected or
confirmed hospital-acquired infection associated with another hospital to the originating
hospital. Documentation of reporting should be maintained for a minimum of six years.

* NB Effective January 1, 2008

* (f) Subsequent to the initial requirements identified in paragraph (d) of this subdivision
the department may, from time to time, require the tracking and reporting of other types of
hospital acquired infections (for example, ventilator-associated pneumonias) that occur in
hospitals in consultation with technical advisors who are regionally or nationally-
recognized experts in the prevention, identification and control of hospital acquired
infection and the public reporting of performance data.
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* NB Effective January 1, 2008

* 3. Each hospital shall regularly report to the department the hospital infection data it
has collected. The department shall establish data collection and analytical methodologies
that meet accepted standards for validity and reliability. In no case shall the frequency of
reporting be required to be more frequently than once every six months, and reports shall
be submitted not more than sixty days after the close of the reporting period.

* NB Effective until January 1, 2008

* 3. Each hospital shall regularly report to the department the hospital infection data it
has collected. The department shall establish data collection and analytical methodologies
that meet accepted standards for validity and reliability. The frequency of reporting shall
be monthly, and reports shall be submitted not more than sixty days after the close of the
reporting period.

* NB Effective January 1, 2008

4. The commissioner shall establish a state-wide database of all reported hospital
acquired infection information for the purpose of supporting quality improvement and
infection control activities in hospitals. The database shall be organized so that consumers,
hospitals, healthcare professionals, purchasers and payers may compare individual
hospital experience with that of other individual hospitals as well as regional and state-
wide averages and, where available, national data.

5. (a) Subject to paragraph (c) of this subdivision, on or before May first of each year
the commissioner shall submit a report to the governor and the legislature, which shall
simultaneously be published in its entirety on the department's web site, that includes, but
is not limited to, hospital acquired infection rates adjusted for the potential differences in
risk factors for each reporting hospital, an analysis of trends in the prevention and control
of hospital acquired infection rates in hospitals across the state, regional and, if available,
national comparisons for the purpose of comparing individual hospital performance, and a
narrative describing lessons for safety and quality improvement that can be learned from
leadership hospitals and programs.

(b) The commissioner shall consult with technical advisors who have regionally or
nationally acknowledged expertise in the prevention and control of hospital acquired
infection and infectious disease in order to develop the adjustment for potential differences
in risk factors to be used for public reporting.

(c)(1) No later than July first, two thousand six, the department shall establish a hospital
acquired infection reporting system capable of receiving electronically transmitted reports
from hospitals. Hospitals shall begin to submit such reports as directed by the
commissioner but in no case later than January first, two thousand seven.

(i) The first year of data submission under this section shall be considered the "pilot
phase" of the statewide hospital- acquired infection reporting system. The purpose of the
pilot phase is to ensure, by various means, including any audit process referred to in
subdivision seven of this section, the completeness and accuracy of hospital acquired
infection reporting by hospitals. For data reported during the pilot phase, hospital
identifiers shall be encrypted by the department in any and all public databases and reports.
The department shall provide each hospital with an encryption key for that hospital only to
permit access to its own performance data for internal quality improvement purposes.

(ii1) No later than one hundred eighty days after the conclusion of the pilot phase, the
department shall issue a report to hospitals assessing the overall accuracy of the data
submitted in the pilot phase and provide guidance for improving the accuracy of hospital
acquired infection reporting. The department shall issue a report to the governor and the
legislature assessing the overall completeness and accuracy of the data submitted by
hospitals during the pilot phase and make recommendations for the improvement or
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modification of hospital acquired infection data reporting based on the pilot phase as well
as share lessons learned in prevention of hospital acquired infections. No hospital
identifiable data shall be included in the pilot phase report, but aggregate or otherwise de-
identified data may be included.

(iv) After the pilot phase is completed, all data submitted under this section and
compiled in the statewide hospital acquired infection database established herein and all
public reports derived therefrom shall include hospital identifiers.

6. Subject to subdivision five of this section, a summary table, in a format designed to be
easily understood by lay consumers, that includes individual facility hospital acquired
infection rates adjusted for potential differences in risk factors and comparisons with
regional and/or state averages shall be developed and posted on the department's web site.
The commissioner shall consult with consumer and patient advocates and representatives
of reporting facilities for the purpose of ensuring that such summary table report format is
easily understandable by the public, and clearly and accurately portrays comparative
hospital performance in the prevention and control of hospital acquired infections.

7. To assure the accuracy of the self-reported hospital acquired infection data and to
assure that public reporting fairly reflects what actually is occurring in each hospital, the
department shall develop and implement an audit process.

8. For the purpose of ensuring that hospitals have the resources needed for ongoing staff
education and training in hospital acquired infection prevention and control, the
department may make such grants to hospitals within amounts appropriated therefor.

9. Individual patient identifying information reported to the department under this
section shall be subject to paragraph (j) of subdivision one of section two hundred six of
this chapter. Regulations under this section shall include standards to assure the protection
of patient privacy in data collected and released under this section and standards for the
publication and release of data reported under this section.
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Memorandum of Understanding between the New York State Department of
Heaith and the Centers for Disease Control and Prevention Relating to the
Reporting of Hospital-Associated Infections

1
This is a Memorandum of Understanding ("MoU") made as of the _Jﬁ_day
of A nua Ly, 2007 between the New York State Department of Health
(“DOH"), Corning Tower, Empire State Plaza, Albany, New York, and the Centers
for Disease Control and Prevention ("CDC"), 1600 Clifton Road, NE, Atlanta,
Georgia, relating to the reporting of hospital-associated infections by hospitals
located in New York State, pursuant to the mandate in New York State (NYS)

Public Health Law (" NYS PHL") § 2819.

WHEREAS the National Healthcare Safety Network (NHSN) of the CDC has
developed and operationalized an electronic system with accepted standards for
validity and reliability for the identification and reporting of healthcare-associated
infections; and

WHEREAS a growing number of New York State hospitals now voluntarily report
healthcare-associated infections to the CDC in accordance with the protocols of
the NHSN; and

WHEREAS the New York State Legislature passed PHL § 2819 in 2005 which
requires hospitals to regularly identify, track and report hospital infection data in
a system that is consistent with the recommendations of the NHSN of the CDC
and other recognized centers of expertise; and

WHEREAS the DOH seeks to minimize costs involved in system development,
reduce errors involved in duplicative data entry and maximize consistency to
promote accurate and comprehensive analyses;

NOW, THEREFORE, the DOH and the CDC agree as follows:

1. The DOM agrees to instruct its regulated hospitals to report various
hospital-associated infections to New York State via the NHSN in satisfaction
of the requirements of NYS PHL § 2819.

2. The CDC agrees to receive such reports as DOH's authorized representative
and designated recipient of data and provide DOH with a mechanism for
immediate and ongoing access to the hospital submitted data contained in
the NHSN.

Appendix B
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. CDC agrees to provide a mechanism to enable the DOH to retrieve and
store data on an ongoing, daily basis.

. CDC agrees to ensure that the NHSN is secure and meets, at a minimum,
the prevailing business standard for security features and for disaster
recovery.

. The NHSN agrees to be compliant with the Public Health Information
Network ("PHIN") or successor standards.

. The CDC agrees to provide technical assistance to support hospital
enroliment into the NHSN and for data entry using the NHSN.

. The CDC and the DOH agree to work collaboratively to ensure that hospitals
in New York State are adeguately trained to use the NHSN.

. CDC affords each participating NHSN facility in New York the following
Assurance of Confidentiality: “The information obtained in this surveillance
system that would permit identification of any individuat or institution is
collected with a guarantee that it will be held in strict confidence, will be
used only for the purposes stated, and will not be disclosed or released
without the consent of the individual, or the institution in accordance with
Section 304, 306, and 308(d) of the Public Health Service Act (42 USC
242b, 242k, and 242m{d)).”

. DOH agrees to only approve disclosure of the information as provided by
NYS PHL § 206(1)(j), namely, when ™ used solely for the purposes of
medical or scientific research or the improvement of the quality of medical
care through the conduction of medical audits. Such information shall not
be admissible as evidence in any action of any kind in any court or before
any other tribunal, board, agency, or person.” NYS PHL § 206(1)(3)

10.CDC agrees to inform DOH of Federal Freedom of Information Act (FOIA)
reguests it receives for information it has collected pursuant to this
agreement as soon as possible after such a request is received. FOIA
requires that CDC disclose this information upon request unless an
exemption applies. As required by FOIA, CDC will make a determination
as to whether such information will be disclosed or whether it will be
withheld because of an applicable exemption. At the time of the execution
of this document, CDC represents that the information described in this
agreement can be categorized as exempt from FOIA because it is
protected from release by Section 308(d) of the Public Health Service Act
(see 8., above). CDC agrees to inform DOH of its determination.





11. This MOU shall continue for three years from the date of execution by both
parties and may be renewed for three year periods after that with the written
consent of both parties.

12. No funds are authorized under this MOU.

13. Any disputes regarding the interpretation or implementation of this MOU
will be resolved only by consultation between CDC and DOH.

14, This MOU represents the entire agreement of the parties. Amendments to
this MOU may be made with the written consent of both parties, Termination
will occur, without cause, when one party provides 60 day advance notice in
writing to the other party of the intent to terminate at a specified date.

IN WITNESS WHEREOF, the parties to this agreement have executed the
document by their duly authorized representatives as of the date and year

hereln subscribed.

Centers for Disease Controt New York State
and Prevention Department of Health

By: m l:\,«»&,_.\ (,/{-,AJL)Z By: (

Title: he&Zpi AR ot
Crmm iy BOmTH
Date: \!1"11«5“} Date:__t IUI ( OF
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Technical Advisory Workgroup Appendix C

Name Facility Representation Joined Date Replaced
Montefiore .

Audrey Adams Medical Center Infection Control May 2006
North Shore

Donna Armellino University Infection Control May 2006
Hospital
New York

Elizabeth Coughlin Westchester Infection Control May 2006
Square
NYC Health & Healthcare

Consuelo Dungca Hospitals o May 2006

! organization

Corporation

Sarah Elmendorf Albany Medical | Hospital May 2006
Center Epidemiology

Christine Gagnon VA Medical Infection Control May 2006
Center

: United Memorial .

Lorri Goergen Medical Center Infection Control May 2006

Eileen Graffunder Albany Medical Researcher May 2006
Center

Paul Graman Strong Memorial HO.Sp'ta! May 2006
Hospital Epidemiology

Linda Greene Via Health Infection Control May 2006
Rochester

Janet Haas NeW Yo_rk Infection Control May 2006
University
School of Public May 2006

Edward Hannan

Health

Researcher

End Date: May 2008

. . St. Elizabeth .
Linda Kokoszki Medical Center Infection Control May 2006
. Beth Israel Hospital
Brian Koll Medical Center Epidemiology May 2006
Center for
Art Levin Medical Consumer May 2006
Consumers
Long Island
John McNelis Jewish Medical Surgeon May 2006
Center
. Westchester Hospital
Marisa Montecalvo Medical Center Epidemiology May 2006
Nancy Pelham Kaleida Health Infection Control September 2007 Linda Campagna
Morgan Stanley Hospital
Lisa Saiman Children’s Spita September 2008
. Epidemiology
Hospital
. . Hospital
Kent Sepkowitz Sloan-Kettering Epidemiology May 2006
Greater New Healthcare
Terri Straub York Hospital L May 2006
L Association
Association
Rhonda Susman Crouse Hospital Infection Control May 2006
. Lenonx Hill Hospital
Michael Tapper Hospital Epidemiology May 2006
Mary Therriault HANYS Qealth_ca_re September 2007 Kathy Ciccone
ssociation
Gianna Zuccotti Sloan-Kettering Ho;plta! September 2007
Epidemiology
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.O STATE OF NEW YORK

Antonia C. Novello, M.D., MP.H., Dr.P H.

Commissioner

DEPARTMENT OF HEALTH

Appendix D

Coming Tower The Governor Nelson A, Rockefeller Empire State Plaza Albany, New York 12237

Dennis P. Whalen

Executive Deputy Commissioner

August 28, 2006
Dear Chief Executive Officer:

Public Health Law 2819, enacted in 2005, requires surveillance and
reporting of Hospital-Acquired Infections (HAI) by general hospitals in New
York State no later than January 1, 2007. The New York State Department of
Health (NYSDOH) has designated the National Healthcare Safety Network
(NHSN) of the Centers for Disease Control and Prevention as the required
reporting mechanism for the pilot year, 2007.

On May 3, 2006, the Department met with technical advisors to determine
appropriate surgical procedures for surveiilance during the pilot year, This
wotkgroup agreed upon coronary artery bypass procedures and colon procedures
due to their frequency, severity of infection-related complications, potential for
risk adjustment and potential for quality improvement.

Trainings will be held throughout the state during October and November
to introduce hospital staff to the NHSN and describe the NYSDOH surveillance
and reporting requirements for 2007. These trainings will provide the necessary
information for your staff to enroll your facility in the NHSN, perform
sutveillance and report the selected HAI indicators (see attached). Your facifity’s
nfection control practitioner(s) should attend this training. Other persennel
involved in infection surveillance, data entry and data analysis should also
consider attending. Please have designated staff complete and submit the attached
training registration form by October 4, 2006,

1 hope your staff finds these trainings valuable for implementation of the
HAI reporting legistation in New York State. For further information, please visit
https://commerce.health.state.ny.us/hpn/cch/hosp_infection/ or contact Rachel
L. Stricof, HAI Reporting Program Director, at 518-474-7000.

Sincerely,

//{#&q' f/"(&/ﬁé//mﬁ LRI ;f‘fv/'ﬂlf

Antonia C. Novello, M.D., M.P.H., Dr.P.H.
Commissioner of Health

¢ Infection Control Department
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Appendix E

STATE OF NEW YORK
DEPARTMENT OF HEALTH

Corning Tower The Governor Nelson A. Rockefeller Empire State Plaza Albany, New York 12237

Richard F. Daines, M.D. Wendy E. Saunders
Commissioner Chief of Staff

Date
Dear CEO (put in actual name):

The New York State Department of Health will be conducting an audit and evaluation of medical
records and intensive care unit policies and procedures to evaluate implementation of the
hospital-acquired infection reporting legislation. The purposes of this audit are multiple and
include:

1. To determine the reliability and consistency of surveillance definitions.

2. To evaluate current surveillance methods used to detect infections.

3. To evaluate current risk adjustment methods and determine if additional factors need to be
considered for public reporting purposes.

4. To evaluate intervention strategies designed to reduce or eliminate specific infections.

A site visit has been scheduled for [insert date] with [insert name of facility contact]. To expedite
the review process, | am attaching a list of medical records for review. If these records could be

made available on [ date ], it would be greatly appreciated. If your Health Information System has
initiated or completed conversion to an electronic medical record, | will need the ability to access
these records including any diagnostic/laboratory results related to these patients.

The site visit is likely to occur over several days. During this visit, | will be available to describe
the process and evaluation tools. If issues regarding implementation are identified,
recommendations may be made during and at the conclusion of the visit.

Should there be any scheduling difficulties, please contact me directly, either by phone [] or email

[ ]

Sincerely,

HAI Regional Representative
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Table 1. Colon Surgical Site Infection Rates by Risk Category, New York State, 2007, Data reported as of April 1, 2008

Percentile

Operative Risk No. No. No. Mean 50%

Procedure Category Hospitals Infections  Procedures Rate 10% 25% (median) 75%  90%
Colon M,0 179 264 5815 4.5 0.0 0.0 2.0 7.1 11.8
Colon 1 181 490 7759 63 H 0.0 0.0 4.8 9.1 15.1
Colon 2 179 284 3729 7.6 0.0 0.0 4.6 125 17.6
Colon 3 130 44 469 9.4 0.0 0.0 0.0 20.0 45.0

Red = Significantly higher (H) than National rate for risk category.
Table 2. Colon Surgical Site Infection Rates by Risk Category, National Data, 1992 — 2004*
Percentile
Operative 50%
Procedure Risk No. No. Mean  10% 25% (median) 75% 90%
Category Category Hospitals Procedures Rate
Colon M,0 99 20,637 3.98 0 1.93 3.22 5.0 6.42
Colon 1 107 33,527 5.66 191 3.36 5.10 6.97 8.96
Colon 2 84 13,777 8.54 392 548 9.09 11.62 17.16
Colon 3 28 1876 11.25 211 6.67 13.33 16.22 21.67

Most recent published data CDC NNIS System. National Nosocomial Infections Surveillance (NNIS) system report,
Data summary from January 1992 to June 2004, issued October 2004. Am J Infect Control 2004;32:440-85.
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Table 3. Colon Surgical Site Infection (SSI) Rates by Risk Cate

ory by Hospital, NYS, 2007, Data as of April 1, 2008

Risk Category M,0 Risk Category 1 Risk Category 2 Risk Category 3
Hospital | Inf Proc Rate/100 Inf Proc  Rate/100 Inf Proc  Rate/100 Inf Proc  Rate/100
10019 | O 45 0.0 5 79 6.3 10 41 244 H *
10058 * * * *
10087 | 1 25 4.0 6 103 5.8 5 109 4.6 *
10168 | 11 138 8.0 16 106 151 H 7 67 10.4 *
10218 * 5 61 8.2 2 35 5.7 *
10241 | 5 118 4.2 4 100 4.0 1 35 29 *
10242 * 1 29 34 * *
10243 * 0 37 0.0 * *
10257 | 2 32 6.3 3 56 54 1 33 3.0 *
10260 | 5 58 8.6 7 75 9.3 7 60 11.7 *
10273 * 0 38 0.0 0 32 0.0 *
10297 * * * *
10330 | 9 208 4.3 5 110 4.5 5 32 15.6 *
10357 * 1 21 4.8 * *
10385 | 4 54 7.4 1 51 2.0 3 26 11.5 *
10387 * * * *
10396 | 3 30 10.0 0 27 0.0 * *
10465 * 3 35 8.6 4 27 14.8 *
10480 | 2 47 4.3 3 61 4.9 4 21 19.0 *
10492 | 5 40 125 H 9 44 205 H 1 22 4.5 *
10556 | 1 31 3.2 4 39 10.3 4 22 18.2 *
10628 * 3 23 13.0 * *
10632 * * 5 27 18.5 *
10670 | 2 72 2.8 2 49 4.1 * *
10673 | O 30 0.0 2 25 8.0 2 24 8.3 *
10678 * 1 24 4.2 * *
10679 | O 44 0.0 7 49 143 H * *
10680 | 5 22 22.7 H 2 46 4.3 2 28 7.1 *
10682 | 2 54 3.7 4 92 4.3 4 24 16.7 *
10684 * * * *
10687 | 3 45 6.7 0 57 0.0 0 31 0.0 *
10688 | 3 32 9.4 3 39 7.7 * *
10694 * * * *
10712 * 2 20 10.0 * *
10714 | 4 45 8.9 1 51 2.0 * *
10719 * * * *
10728 | 2 40 5.0 4 36 111 * *
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Risk Category M,0 Risk Category 1 Risk Category 2 Risk Category 3
Hospital | Inf Proc | Rate/100 Inf | Proc | Rate/100 Inf Proc  Rate/100 Inf Proc Rate/100
10729 | 1 41 2.4 11 91 121 H 3 36 8.3 *
10730 | O 27 0.0 0 51 0.0 * *
10731 | 1 29 3.4 4 101 4.0 5 67 7.5 *
10739 | O 35 0.0 0 39 0.0 * *
10748 * * * *
10749 * 5 24 20.8 H 1 22 4.5 *
10751 * 7 63 111 * *
10753 | O 52 0.0 0 68 0.0 0 25 0.0 *
10755 * 0 49 0.0 * *
10756 | 4 82 4.9 8 188 4.3 6 88 6.8 *
10757 | 2 43 4.7 3 49 6.1 2 41 4.9 *
10759 | 2 52 3.8 1 35 2.9 * *
10761 | 3 28 10.7 1 34 2.9 * *
10765 | 3 86 3.5 2 51 3.9 1 20 5.0 *
10769 * 3 54 5.6 * *
10770 | 3 76 3.9 1 67 15 1 39 2.6 *
10771 * * * *
10772 | 8 144 5.6 14 248 5.6 13 115 11.3 *
10773 | O 30 0.0 1 32 3.1 0 25 0.0 *
10777 * * * *
10779 * * * *
10781 * * * *
10785 | 2 32 6.3 3 73 4.1 0 27 0.0 *
10789 * * * *
10790 | 4 41 9.8 6 94 6.4 0 38 0.0 *
10791 | 10 116 8.6 H 6 56 10.7 * *
10797 * 3 22 13.6 * *
10798 * * * *
10800 * 0 21 0.0 * *
10803 * 0 22 0.0 * *
10804 * * * *
10807 * * * *
10810 | 3 86 3.5 1 39 2.6 5 23 21.7 H *
10811 | 2 56 3.6 8 64 12.5 * *
10812 | O 26 0.0 4 53 7.5 2 44 4.5 *
10816 | 7 163 4.3 1 130 08 L 2 26 7.7 *
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Risk Category M,0 Risk Category 1 Risk Category 2 Risk Category 3
Hospital | Inf Proc  Rate/100 Inf Proc Rate/100 Inf Proc Rate/100 Inf Proc Rate/100
10817 * * * *
10822 | 10 130 7.7 12 113 10.6 3 63 4.8 2 27 7.4
10824 * * 0 28 0.0 *
10825 | 2 39 5.1 1 57 18 1 27 3.7 *
10826 * * 0 21 0.0 *
10828 * * * *
10831 | O 39 0.0 1 51 2.0 * *
10834 | 2 27 7.4 * * *
10836 * * * *
10838 | 2 55 3.6 1 21 4.8 * *
10840 * * * *
10842 * * * *
10844 * *
10845 | 1 66 15 5 107 4.7 4 62 6.5 *
10847 | 5 70 7.1 3 61 4.9 * *
10848 * * 1 23 4.3 *
10853 | O 42 0.0 5 73 6.8 1 25 4.0 *
10854 * 0 33 0.0 * *
10860 * 2 24 8.3 * *
10861 * * * *
10862 | O 33 0.0 1 71 14 1 31 3.2 *
10863 * 3 23 13.0 * *
10866 | O 21 0.0 * * *
10867 * * * *
10868 | 2 30 6.7 5 75 6.7 5 36 13.9 *
10869 * * * *
10871 * * * *
10872 * * * *
10874 | 1 45 2.2 4 56 7.1 1 33 3.0 *
10876 * * * *
10878 | 2 75 2.7 18 182 9.9 7 73 9.6 *
10879 * * * *
10880 * 0 28 0.0 * *
10881 | 2 108 1.9 14 287 4.9 9 110 8.2 *
10882 * * * *
10888 * * * *
10890 * 0 25 0.0 * *
10891 * * * *
10893 | 2 76 2.6 7 155 4.5 3 79 3.8 0 23 0.0

58





Risk Category M,0 Risk Category 1 Risk Category 2 Risk Category 3
Hospital | Inf Proc  Rate/100 Inf Proc Rate/100 Inf Proc Rate/100 Inf Proc Rate/100
10894 * 2 24 8.3 * *
10898 * 4 29 13.8 3 22 13.6 *
10899 | 3 34 8.8 7 69 10.1 6 45 13.3 *
10900 | 5 109 4.6 8 98 8.2 0 28 0.0 *
10901 | 4 97 4.1 5 33 15.2 * *
10902 | O 53 0.0 0 29 0.0 * *
10903 * * * *
10905 * * * *
10906 * 1 25 4.0 * *
10908 * 2 33 6.1 * *
10909 * 7 40 175 H 2 34 5.9 *
10911 * 5 36 13.9 * *
10913 | 6 41 146 H 5 26 19.2 H * *
10914 | 1 39 2.6 11 86 12.8 H 6 29 20.7 H *
10915 * * * *
10916 * 2 29 6.9 * *
10917 | 1 51 2.0 0 51 0.0 2 24 8.3 *
10918 * * * *
10920 * * * *
10924 | 2 38 5.3 0 33 0.0 * *
10928 * 1 49 2.0 0 31 0.0 *
10936 | 2 27 7.4 11 43 25.6 H 1 21 4.8 *
10938 | 6 51 11.8 H 6 83 7.2 2 36 5.6 *
10942 * * * *
10943 | O 36 0.0 6 87 6.9 6 41 14.6 *
10947 * 1 22 4.5 * *
10948 | O 30 0.0 2 62 3.2 0 26 0.0 *
10950 * 1 40 2.5 * *
10951 | 5 177 2.8 6 146 4.1 3 31 9.7 *
10952 | 3 93 3.2 15 76 19.7 H 4 23 17.4 *
10956 * * * *
10959 * 2 28 7.1 * *
10962 | 2 28 7.1 * * *
10963 | 1 138 0.7 L 9 105 8.6 3 44 6.8 *
10964 * * * *
10965 | 6 70 8.6 2 28 7.1 * *
10966 * * * *
10967 * 1 21 4.8 * *
10975 * * * *
10977 | 1 37 2.7 4 62 6.5 6 38 15.8 *
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Risk Category M,0

Risk Category 1

Risk Category 2

Risk Category 3

Hospital | Inf Proc  Rate/100 Inf Proc Rate/100 Inf Proc Rate/100 Inf Proc Rate/100
10978 * * * *
10980 * 3 38 7.9 6 53 11.3 *
10987 | 2 22 9.1 2 22 9.1 0 23 0.0 *
10991 * 0 24 0.0 * *
11002 * 1 26 3.8 * *
11005 | O 51 0.0 0 28 0.0 * *
11008 * * * *
11011 * 0 31 0.0 * *
11013 | 2 23 8.7 1 35 2.9 * *
11015 * 2 32 6.3 5 39 12.8 *
11016 * 1 45 2.2 0 24 0.0 *
11023 | O 40 0.0 1 29 3.4 * *
11027 * 1 22 4.5 * *
11030 | O 46 0.0 0 44 0.0 0 30 0.0 *
11032 | 6 84 7.1 0 45 0.0 * *
11033 * * * *
11038 * * * *
11039 | 1 23 4.3 2 41 4.9 * *
11042 | O 33 0.0 2 42 4.8 1 28 3.6 *
11046 | 3 27 11.1 1 45 2.2 0 26 0.0 *
11050 * * * *
11052 * * * *
11056 | 1 20 5.0 2 32 6.3 * *
11071 | 3 28 10.7 9 47 19.1 H * *
11074 | 5 57 8.8 8 70 11.4 2 30 6.7 *
11086 | O 47 0.0 2 27 7.4 * *
11127 * * 1 27 3.7 *
11141 * 4 21 19.0 H * *
11212 | O 22 0.0 0 23 0.0 * *
11407 | 1 48 2.1 3 69 4.3 3 29 10.3 *

Total 264 5815 4.5 490 7759 6.3 284 3729 7.6 44 469 9.4

Risk category-specific rates used as reference population for statistical analysis.
* = Insufficient number (less than 20) of procedures

Red = Significantly higher (H) than NYS average

Yellow highlighted = Significantly lower (L) than NYS average

60





Table 4a. Risk Factors for Colon Surgical Site Infections, New York State, 2007,
Data as of April 1, 2008

Odds Ratio
No. No. 95% Confidence

Characteristics SSI Procedures Interval
Gender

Male 547 8398 Ref

Female 535 9375 0.88 (0.71, 0.99) L
Laparoscopic Procedure 149 932 0.84 (0.71, 1.01)
Multiple Procedures 426 655 1.21 (1.07,1.38) H
ASA

1 32 803 Ref

2 394 7368 1.34 (0.93,1.949) H

3 539 7671 1.76 (1.22,2.54) H

4 111 1750 1.59 (1.06,2.37) H

5 6 180 0.84 (0.34, 2.04)
Wound Class

Clean-contaminated 871 14564 Ref

Contaminated 141 2067 1.14 (0.95, 1.37)

Dirty 70 1128 1.04 (0.81, 1.33)
Duration’ 1.00 (0.99, 1.01)
Age’ 0.99 (0.98, 1.01)

*Continuous variable, effect assessed using conditional logistic regression.
Red = Significantly higher (H)
Yellow highlighted = Significantly lower (L)





Table 4b. Risk Factors for Colon Surgical Site Infections, New York State, 2007,
Data as of April 1, 2008

No. No. Odds Ratio
SSI Procedures  Rate™ (95%CI) T
Emergency 242 3508 6.9 1.11 (1.01, 1.36) H
Trauma 14 143 9.8 1.66 (0.96, 2.89)
Emergency and/or Trauma 267 3930 6.8 1.15(1.01,1.33) H
Neither Emergency nor
Trauma 815 13841 59 Reference

* Per 100 patients
1 95% Confidence Interval,
Red = Significantly higher (H)





Table 5. Microorganisms Associated with Colon Surgical Site Infections,
New York State, 2007, Data as of April 1, 2008

%

Microorganism No. SSI (N=1082)
Enterococci 263 24.3

(VRE) (71) (6.6)
Escherichia 239 22.0
Staphylococcus aureus 145 13.4

(MRSA) (110) (10.2)
Coagulase negative 85 7.9
staphylococci
Pseudomonas 82 7.6
Klebsiella 81 7.5
Bacteroides 57 5.3

Table 6. Colon Surgical Site Infections (SSI) by Extent and Detection Time, NYS Hospitals, 2007
Data reported as of April 1, 2008

Extent of SSI
Superficial Deep Organ
When Detected Incisional Incisional Space Total
Admission 329 169 184 682
Readmission 94 64 104 262
Post-Discharge Surveillance 105 16 17 138
Total 528 249 305 1082
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Table 7a. Colon Surgery Patients’ Medical Record Review — Inconsistencies between HAI Program

Staff and Hospital Data Submitted to the NHSN , NYS Hospitals (n=163), 2007

N % N %
Procedure Date (n=669) 51 7.6 Primary Closure — Not Done (n=665) 29 4.4
Date of Birth (n=658) 46 7.0 Met criteria for an SSI (n=642)
NHSN procedure (n=689) 22 3.2 NHSN= Yes, Reviewer = No 51 7.9
Wound Class (n=642) 114 17.8 NHSN=No, Reviewer = Yes 18 2.8
ASA Score (n=639) 55 8.6 Extent of SSI (n=168)
Procedure Duration (n=623) 372 52.5 Reviewer=DIP, NHSN=SIP 8 4.8
Reviewer less than NHSN by Reviewer=DIP, NHSN = OS 3 1.8
More than 60 minutes 21 34 Reviewer=0S, NHSN=DIP 11 6.6
31-60 minutes 15 2.4 Reviewer=0S, NHSN=SIP 3 1.8
16-30 minutes 14 2.3 Reviewer=SIP, NHSN=DIP 7 4.2
1-15 minutes 68 10.9 Reviewer=SIP, NHSN=0S 1 0.6
Reviewer more than NHSN by Death of Patient (n=217) 3 1.4
More than 60 minutes 67 10.8 SSI detection(n=170)
31-60 minutes 65 10.4 Reviewer = A, NHSN =R 3 1.8
16-30 minutes 28 4.5 Reviewer = A, NHSN =P 2 1.2
1-15 minutes 49 7.9 Reviewer = R, NHSN = A 7 4.1
General Anesthesia (n=651) 20 3.1 Reviewer = R, NHSN =P 3 1.8
Trauma (n=657) 9 1.4 Reviewer = P, NHSN =R 1 0.6
Emergency (n=657) 75 11.4

SIP = superficial incisional infection — chest site
DIP = deep incisional infection — chest site

OS = organ space infection

A = infection identified during original admission
R = infection identified upon readmission

P = infection identified post-discharge
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Table 7b. Colon Surgery Patients’ Medical Record Review
Inconsistencies Sufficient to Affect Risk Classification
between HAI Program Reviewer and Hospital’s Report,
NYS Hospitals (n=163), 2007

Risk Factor N %
Procedure Duration (n=623)
Reviewer >3 hours 25 4.0
Reviewer < 3 hours 87 14.0
Wound Class (n=642)
Reviewer = High Risk 53 8.3
Reviewer = Low Risk 42 6.5
ASA Score (n=639)
Reviewer > 3 26 4.1
Reviewer <3 29 4.5
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Table 8. HAI Program Evaluation of Additional Risk Factors for Colon Surgical Site Infections,

New York State, 2007
Infected Not Infected Odds Ratio
N (%) N (%) 95% Confidence

Characteristics N=164 N=272 Interval
Prior abdominal surgery 80 (49.7) 125 (46.3) 1.13(0.76, 1.71)
Crohn’s Disease 4 (2.5) 9(3.3) 0.76 (0.22, 2.72)
Cancer in abdominal cavity 60 (37.7) 103 (38.2) 1.04 (0.68, 1.60)
Other cancer 30 (18.8) 43 (15.9) 1.35(0.78, 2.32)
Chemotherapy within 6 months 3(1.8) 16 (5.9) 0.23 (0.06, 0.89) L
History of radiation to abdomen 7(4.3) 934 1.27 (0.44, 3.69)
Pre-existing abdominal infection 17 (10.4) 36 (13.2) 0.67 (0.34, 1.30)
Diabetic 37 (24.0) 60 (23.2) 1.06 (0.63, 1.77)
Antibiotics within 1 hr of incision 137 (89.0) 229 (88.8) 1.04 (0.52, 2.11)
Re-dosed with antibiotics during surgery 8(5.2) 20 (7.9) 0.76 (0.32, 1.80)
Antibiotics discontinued within 24 hrs 101 (67.8) 162 (66.1) 1.24 (0.75, 2.06)
Perioperative transfusion 1.04 (0.59, 1.84)

Within 24 hrs prior to surgery 8(4.9) 14 (5.2) 0.94 (0.39, 2.23)

During surgery 12 (7.3) 31 (11.4) 0.63 (0.31, 1.28)

Within 24 hrs post surgery 10 (6.1) 13 (4.8) 1.20 0.52, 2.76)
Highest blood glucose >= 200

0-24 hrs post surgery 20 (12.2) 29 (10.7) 1.25 (0.68, 2.28)

25-48 hrs post surgery 13 (7.9) 15(5.5) 1.44 (0.68, 3.04)

49-72 hrs post surgery 6 (3.7) 9@3.3) 1.15(0.41, 3.22)

0-72 hrs post surgery 28 (17.1) 41 (15.1) 1.19 (0.71, 2.00)
Body temperature monitored intra-operatively 120 (79.0) 214 (82.3) 0.87 (0.50, 1.50)
Body Temperature < 36.0 C first taken post surgery 160 (97.6) 265 (97.4) 0.92 (0.22, 3.75)

Body Mass Index (BMI)*

1.06 (1.03,1.10) H

*Continuous variable, effect assessed using conditional logistic regression.
Red = Significantly greater risk (H)
Yellow highlighted = Significantly lower risk (L)
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Table 9. Colon Surgical Site Infection Prevention Practices.

NYS HAI Program Audit of Colon Procedures, NYS Hospitals (n=171), 2007

Infection Prevention Practice

Number of facilities (%)

Antimicrobial impregnated sutures

All colon procedures 4  (2%)
Selected colon procedures 3 (2%)
Surgeon dependent 16 (9%)
Not used 124 (73%)
Unknown 24 (14%)
Antimicrobial impregnated mesh
Yes 19 (11%)
Surgeon dependent 17 (90%)
No 102 (60%)
Unknown 50 (29%)
Preoperative antiseptic surgical skin preparation
Chlorhexidine standard 33 (19%)
Iodophor standard 73 (43%)
Physician specific 53 (32%)
Other 7 (4%)
Unknown 5 (3%)
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Table 10. Colon Surgical Site Infection Surveillance Practices, New York State Hospitals (n=171), 2007

Number of
Facilities (%)

Number of

Surveillance Practices Facilities (%)  Surveillance Practices

Data Entry Identification of Cases
Manually Entered 154 (90%) Daily rounds 87 (51%)
Entered by ICP 131 (86%) Discharge coding from medical records 57 (33%)
Entered by clerical staff 7 (4%) Infection liaison on unit 12 (7%)
Other 15 (10%) Laboratory data 165 (97%)
Unknown 1 (1%) Patients with an extended length of stay 30 (18%)
Electronically Imported 17 (10%) Pharmacy antibiotic data 20 (12%)
Denominator Data Physician, PA, NP self reported 77 (45%)
OR log 55 (32%) Post discharge surveillance 78 (46%)
OR schedule 88 (51%) Readmissions 144 (84%)
Discharge medical record coding 56 (33%) Return to surgery 126 (74%)
Automatic flagged or filtered report 32 (19%) Review of temperature records 34 (20%)
CPT or ICD-9 codes prior to discharge 5(3%) Unit staff (not designated infection liaison) 66 (39%)
ICD-9 codes on discharge 104 (61%)
Identification of cases where surgical incision was
not primarily closed
Chart review 51 (30%)
No systematic process 19 (11%)
Operative report review 75 (44%)
Unknown 64 (37%)
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Table 11. Coronary Artery Bypass Graft with Chest and Donor Site Incisions (CBGB), Surgical Site Infection Rates*
by Risk Category and Wound Site, New York State, 2007, Data reported as of April 1, 2008

Risk Category 0 1 2 3
(Denominator) (N=21) (N=8,674) (N=4,403) (N=19)
Infection Site SSI Rate SSI Rate SSI Rate SSI Rate
Leg (Donor site) 0 0 69 0.8 L 72 1.6 L 0 0.0
Superficial incisional 0 0 55 0.6 L 54 1.2 L 0 0.0
Deep incisional 0 0 14 0.2L 18 0.4 0 0.0
Chest 0 0 192 2.2 142 3.2 1 53
Superficial Incisional 0 0 76 0.9 50 1.1 0 0.0
Deep incisional 0 0 60 0.7 61 14 H 1 53
Organ/space 0 0 56 0.6 31 0.7 0 0.0
Total 0 0 261 3.0 214 4.9 1 5.2

*per 100 operations  Red = Significantly higher (H) than National data. ~ Yellow highlighted = Significantly lower (L) than National data.

Table 12. Coronary Artery Bypass Graft with Chest only (CBGC), Surgical Site Infection Rates* by
Risk Category (Chest Incision Site only), New York State, 2007, Data reported as of April 1, 2008

Risk Category 0 1 2,3
(Denominator) (N=5) (N=545) (N=523)
Infection Site SSI Rate SSI Rate SSI Rate
Chest
Superficial Incisional 1 20.0 3 0.6 3 0.6
Deep incisional 0 0.0 1 0.2 12 23
Organ/space 0 0.0 1 0.2 6 1.1
Total 1 20.0 5 09 L 21 4.0
*per 100 operations Yellow highlighted = Significantly lower (L) than National data.
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Tablel3. Coronary Artery Bypass Graft SSI Rates* (CBGB) by Risk Category and Wound Site,
National Data, January 1992 through June 2004

Risk Category 0 1 2
(N=2,718) (N=380,340) (N=82,535) (N=246)

No. Rate No. Rate No. Rate No. Rate
Infection Site SSIs (%) SSIs (%) SSIs (%) SSIs (%)
Leg (Donor site) 20 0.7 5,436 1.4 2,024 2.4 5 2.0
Superficial incisional 15 0.6 4,203 1.1 1,577 1.9 5 2.0
Deep incisional 5 0.2 1233 0.3 447 0.5 0 0.0
Chest 14 0.5 7,440 2.0 2,459 3.0 19 7.7
Superficial incisional 7 0.3 2,796 0.7 933 1.1 5 2.0
Deep incisional 4 0.2 2,091 0.6 627 0.8 9 3.7
Organ/space 3 0.1 2,553 0.7 899 1.1 5 2.0
Total 34 1.2 12,876 34 4,483 54 24 9.8

*per 100 operations

Table 14. Coronary Artery Bypass Graft with Chest only (CBGC), Surgical Site Infection Rates* by
Risk Category (Chest Incision Site only), National Data, January 1992 through June 2004

Risk Category 0 1 2,3

(Denominator) (N=160) (N=15,248) (N=6,499)

Infection Site SSI Rate SSI Rate SSI Rate

Chest N/A 0.0 N/A 2.2 N/A 3.7
*per 100 operations N/A = Not available
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Table 15. Coronary Artery Bypass Graft with Chest and Donor Site Incisions (CBGB), Surgical Site Infection Rates*
by Risk Category and Wound Site, New York City, 2007, Data reported as of April 1, 2008

Risk Category 0 1 2 3
(Denominator) (N=13) (N=2,410) (N=2,311) (N=7)
Infection Site SSI Rate SSI Rate SSI Rate SSI Rate
Leg (Donor site) 0 0.0 11 0.4 29 1.2 0 0.0
Superficial incisional 0 0.0 10 0.4 23 1.0 0 0.0
Deep incisional 0 0.0 1 0.04 6 0.2 0 0.0
Chest 0 0.0 59 2.5 77 33 1 14.3
Superficial incisional 0 0.0 19 0.8 25 1.1 0 0.0
Deep incisional 0 0.0 19 0.8 35 1.5 1 14.3
Organ/space 0 0.0 21 0.9 17 0.7 0 0.0
Total 0 0.0 70 29 106 4.6 1 14.3

*per 100 operations

Table 16. Coronary Artery Bypass Graft with Chest and Donor Site Incisions (CBGB), Surgical Site Infection Rates*
by Risk Category and Wound Site, Upstate, 2007, Data reported as of April 1, 2008

Risk Category 0 1 2 3

(Denominator) (N=8) (N=6,264) (N=2,092) (N=12)

Infection Site SSI Rate SSI Rate SSI Rate SSI Rate

Leg (Donor site) 0 0.0 58 0.4 43 20H 0 0.0
Superficial incisional 0 0.0 45 0.7 31 1.5 0 0.0
Deep incisional 0 0.0 13 0.2 12 0.6 0 0.0

Chest 0 0.0 133 2.1 65 3.1 0 0.0
Superficial Incisional 0 0.0 57 0.9 25 1.2 0 0.0
Deep incisional 0 0.0 41 0.6 26 1.2 0 0.0
Organ/space 0 0.0 35 0.6 14 0.4 0 0.0

Total 0 0.0 191 3.0 108 5.2 0 0.0

*per 100 operations Red = Significantly higher (H) than New York City.
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Table 17. Coronary Artery Bypass Graft (CBGB) SSI Rates (Donor Vessel Site Infections only) by Risk Category, NYS, 2007, Data as of April 1, 2008

Risk Category 0 Risk Category 1 Risk Category 2 Risk Category 3
Hospital | Inf  Proc Rate/100 Inf Proc  Rate/100 | Inf Proc Rate/100 Inf Proc  Rate/100
10019 * 0 75 0 2 255 0.8 *
10087 * 0 85 0 3 290 1.0 *
10168 * 0 188 0 1 192 0.5 *
10218 * 1 56 1.8 1 98 1.0 *
10243 * 0 74 0 1 24 4.2 *
10257 * 0 83 0 0 77 0 *
10260 * 0 186 0 2 116 1.7 *
10330 * 3 533 0.6 * *
10385 * 0 191 0 * *
10465 * 2 134 15 1 52 1.9 *
10492 * * 2 109 1.8 *
10556 * 0 53 0 1 57 1.8 *
10679 * 1 270 0.4 * *
10680 * 1 50 2.0 0 23 0 *
10682 * 3 243 1.2 1 36 2.8 *
10730 * 0 127 0 * *
10731 * 2 214 0.9 3 231 1.3 *
10756 * 4 329 1.2 0 62 0 *
10761 * 0 36 0 1 87 11 *
10765 * 2 129 1.6 3 238 1.3 *
10770 * 1 45 2.2 5 109 4.6 *
10790 * 0 183 0 2 204 1.0 *
10812 * 1 343 0.3 5 186 2.7 *
10822 * 4 525 0.8 0 110 0 *
10845 * 4 560 0.7 2 239 0.8 *
10862 * 0 104 0 1 98 1.0 *
10878 * 1 235 0.4 1 242 0.4 *
10881 * 1 393 0.3 2 105 1.9 *
10893 * 0 273 0 0 151 0 *
10899 * 0 268 0 1 88 1.1 *
10900 * 6 271 22 H 3 47 6.4 H *
10914 * 6 287 2.1 8 112 71 H *
10916 * 4 261 15 3 71 4.2 *
10938 * 11 914 1.2 2 151 1.3 *
10943 * 0 63 0 3 170 1.8 *
10951 * 3 440 0.7 2 62 3.2 *
10963 * 6 241 25 H 8 110 73 H *
11011 * 1 79 1.3 1 22 4.5 *
11016 * 1 46 2.2 * *
11407 * 0 69 0 1 113 0.9 *
Total 0 21 0 69 8674 0.78 72 4403 1.6 0 19 0






Table 18. Coronary Artery Bypass Graft (CBGB) SSI Rates (Chest Site Infections only) by Risk Category, NYS, 2007, Data as of April 1, 2008

Risk Category 0 Risk Category 1 Risk Category 2 Risk Category 3
Hospital | Inf Proc  Rate/100 Inf Proc Rate/100 | Inf Proc Rate/100 Inf Proc  Rate/100
10019 * 1 75 1.3 7 255 2.7 *
10087 * 0 85 0 14 290 4.8 *
10168 * 7 188 3.7 5 192 2.6 *
10218 * 0 56 0 6 98 6.1 *
10243 * 3 74 4.1 1 24 4.2 *
10257 * 0 83 0 1 77 1.3 *
10260 * 9 186 4.8 H 7 116 6.0 *
10330 * 9 533 1.7 * *
10385 * 1 191 0.5 * *
10465 * 7 134 52 H 2 52 3.8 *
10492 * * 2 109 1.8 *
10556 * 3 53 5.7 1 57 1.8 *
10679 * 2 270 0.7 * *
10680 * 0 50 0 0 23 0 *
10682 * 4 243 1.6 3 36 8.3 *
10730 * 0 127 0 * *
10731 * 5 214 2.3 6 231 2.6 *
10756 * 16 329 49 H 4 62 6.5 *
10761 * 1 36 2.8 2 87 2.3 *
10765 * 5 129 3.9 8 238 34 *
10770 * 4 45 89 H 2 109 1.8 *
10790 * 1 183 0.5 2 204 1.0 *
10812 * 15 343 4.4 H 5 186 2.7 *
10822 * 13 525 25 3 110 2.7 *
10845 * 9 560 1.6 8 239 3.3 *
10862 * 1 104 1.0 2 98 2.0 *
10878 * 9 235 3.8 8 242 3.3 *
10881 * 4 393 1.0 1 105 1.0 *
10893 * 3 273 1.1 5 151 3.3 *
10899 * 5 268 19 4 88 4.5 *
10900 * 4 271 1.5 1 47 21 *
10914 * 10 287 3.5 7 112 6.3 *
10916 * 6 261 2.3 1 71 1.4 *
10938 * 21 914 2.3 9 151 6.0 *
10943 * 0 63 0 1 170 0.6 *
10951 * 5 440 1.1 2 62 3.2 *
10963 * 3 241 1.2 4 110 3.6 *
11011 * 4 79 51 0 22 0 *
11016 * 0 46 0 * *
11407 * 1 69 1.4 7 113 6.2 *
Total 0 21 0 192 8674 2.2 142 4403 3.2 1 19 5.6

Red =Significantly higher (H) than NYS average.

Yellow highlighted=Significantly lower (L) than NYS average. * = Insufficient number of procedures (<20)
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Table 19. Coronary Artery Bypass Graft (CBGC) Surgical Site Infection (Chest Sites only) Rates by Risk Category, NYS, 2007, Data as of April 1, 2008

Risk Category 0 Risk Category 1 Risk Category 2,3
Hospital Inf Proc  Rate/100 Inf Proc Rate/100 Inf Proc Rate/100

10019 * * 1 24 4.2
10087 * * *

10168 * * *

10218 * * *

10257 * 0 2 0 0 32 0.0
10260 * * *

10330 * * *

10385 * 1 27 3.7 *

10465 * * *

10492 * * *

10556 * * *

10679 * * *

10680 * * *

10682 * 3 35 8.6 H *

10730 * * *

10731 * * 0 69 0.0
10756 * 0 21 0 *

10761 * * *

10770 * * *

10790 * * *

10812 * 0 29 0 *

10822 * 0 38 0 0 39 0.0
10845 * * *

10862 * * *

10878 * 0 43 0 4 56 7.1
10881 * * *

10893 * * *

10899 * 0 26 0 *

10900 * * *

10914 * * *

10916 * 0 40 0 *

10938 * 0 35 0 0 20 0.0
10943 * * *

10951 * 0 21 0 *

10963 * * *

11011 * * *

11016 * 0 26 0 7 66 10.6 H
11407 * * *

Total 1 5 20.0 5 545 0.9 21 523 4.0

* = Insufficient number (less than 20) of procedures.

Red =Significantly higher (H) than NYS average.
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Table 20. Microorganisms Associated with CABG Chest Site Infections,
New York State, 2007, Data as of April 1, 2008

Microorganism N % of SSIs (N=362)
Staphylococcus aureus 130 35.9
(MRSA) (62) (17.1)
Coagulase negative 70 19.3
staphylococci
Pseudomonas 29 8.0
Klebsiella 23 6.3
Escherichia 21 5.8
Enterococci 18 4.9
(VRE) )) (1.1)
Serratia 16 4.4

Table 21. Microorganisms Associated with CABG Donor Vessel
Site Infections, New York State, 2007, Data as of April 1, 2008

Microorganism Number % of SSIs (N=141)
Staphylococcus aureus 31 21.9

(MRSA) (14) (9.9)
Pseudomonas 16 11.3
Klebsiella 16 11.3
Enterococci 14 9.9

(VRE) (2) (1.4)
Escherichia 12 8.5
Coagulase negative 11 7.8
staphylococci
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Table 22. Coronary Artery Bypass Graft (CABG) Chest Site Infections by Extent and
Detection Time, NYS Hospitals (n=40), 2007, Data reported as of April 1, 2008

Extent of SSI — Chest Site

Superficial Deep Organ
When Detected Incisional Infection Space Total
Admission 39 42 33 114
Readmission 82 88 59 229
Post-Discharge Surveillance 12 5 2 19
Total Chest Site Infections 133 135 94 362

Table 23. Cardiac Artery Bypass Surgery (CABG) Donor Site Infections by Extent and
Detection Time, NYS Hospitals (n=40), 2007, Data reported as of April 1, 2008

Extent of SSI — Donor Vessel Site

Superficial Deep
When Detected Infection Infection Total
Admission 27 12 39
Readmission 73 20 93
Post-Discharge Surveillance 9 0 9

Total Donor Site Infections 109 32 141






Table 24. Coronary Artery Bypass Graft (CBGB and CBGC) Surgical Site Infection (Chest Incision Site Infections only) Rates by Risk

Factors, NYS HAI Reporting Program (NHSN) and Cardiac Surgery Reporting System, Data as of March 4, 2007

Odds Ratio Odds Ratio
Risk Factor Numerator Denominator Rate* (95% CI) } Risk Factor Numerator Denominator Rate* (95% CI) 1
Gender Diabetes
Male 204 8876 2.3 Ref No 170 8204 2.1 Ref
Female 137 3540 3.9 1.68 (1.35,2.10) H Yes 171 4212 4.1 1.95 (1.58, 2.43) H
Residency Renal
Failure/Dialysis
Upstate 204 7881 2.6 Ref No 330 12128 2.7 Ref
NYC 137 4535 3 1.16 (0.94, 1.45) Yes 11 288 3.8 1.40 (0.76, 2.59)
Medicaid Immunodeficiency
Medicaid 43 1536 2.8 Ref No 323 12016 2.7 Ref
Not Medicaid 298 10880 2.7 0.98 (0.71, 1.35) Yes 18 400 4.5 1.67 (1.03,2.72) H
Minimally Invasive Renal Failure
(Postop)
Yes 8 340 2.4 Ref No 328 12242 2.7 Ref
No 327 11947 2.7 1.16 (0.57,2.37) Yes 13 174 7.5 2.79 (1.57,4.95) H
Glucose Control Any Previous
Protocol Organ Transplant
Yes 331 12036 2.8 Ref No 339 12364 2.7 Ref
No 6 225 2.7 0.96 (0.43,2.20) Yes 2 52 3.8 1.40 (0.34,5.78)
Bleeding Requiring Respiratory
Reoperation Failure (Postop)
No 321 12043 2.7 Ref No 278 11719 2.4 Ref
Yes 20 373 5.4 2.01 (1.27,3.200 H Yes 63 967 9 3.81 (2.87,5.06) H
Unplanned Chronic
Reoperation Obstructive
(Postop) Pulmonary
Disease
No 327 12281 2.7 Ref No 231 9643 2.4 Ref
Yes 14 135 10.4  3.89(2.22,6.83) H Yes 110 2773 4 1.66 (1.31,2.09) H
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GI Bleeding
(Postop)
No 329
Yes 12
Surgical Priority
Elective 95
Urgent 219

Emergency 27

Body Mass Index”

12322
94

4122
7736
554

2.7
12.8

23
2.8
4.9

Ref
4.78 (2.60, 8.81) H

Ref
1.23 (0.96, 1.57)
2.11 (1.37,3.27) H

1.06 (1.05, 1.08) H

Total Conduits
Revascularization

39
88

163
48

1587
3505

5220
1850
203
18

2.5
2.5

3.1
2.6

Ref
1.02 (0.70, 1.50)

1.27 (0.89, 1.81)
1.06 (0.69, 1.62)
0.40 (0.10, 1.67)

0.99 (0.98, 1.01)

* Per 100 patients
1 95% Confidence Interval

Statistically significant results, Red = Significantly higher (H)
!! Continuous variable, effect assessed from linear regression
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Table 25. Coronary Artery Bypass Graft (CBGB and CBGC) Surgery Infection Prevention Practices.

NYS HAI Program Audit of CABG Procedures - 35 hospitals, 2007

Number of

Infection Prevention Practice facilities (%)
Pre-operative chlorhexidine bath/shower/cloths routinely used for

All CABG patients 25(71.4)

Selected CABG patients 7 (20.0)

Not used 3 (8.6)
Pre-operative MRSA* screening cultures routinely performed on

All CABG patients 4(11.4)

Selected CABG patients 2(5.7)

Not routinely used 29 (82.9)
Mupirocin routinely used on all CABG patients

Yes 15 (42.9)

No 20 (57.1)
Mupirocin routinely used only on MRSA* positive patients pre-operatively

Yes 2(5.7)

No 33 (94.3)

* MRSA = Methicillin resistant Staphylococcus aureus

Table 26. Infection Status Revealed during Audit Compared with NHSN Reported Status.
NYS HAI Program Audit of CABG procedures (n=35 hospitals), 2007

Revealed during audit Reported to NHSN
Infected Not infected Total
Infected 74 2 76
Not infected 1 136 137
Total 75 138 213
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Table 27. Inconsistencies Revealed during Medical Chart Reviews.
NYS HAI Program Audit of CABG procedures (n=35 hospitals), 2007

N % N %

ASA Score (n=213) 23 10.8  SSI extent (Chest Site Only)* (n=76) 12 15.8
Date of admission (n=213) 4 1.9 Reviewer SIP, NHSN DIP 2 2.6
Date of procedure (n=213) 0 0 Reviewer OS, NHSN DIP 3 3.9
Wound class (n=213) 2 0.9 Reviewer OS, NHSN SIP 1 1.3
General Anesthesia (n=213) 0 0 Reviewer DIP, NHSN SIP 4 53
Trauma (n=213) 1 0.5 Reviewer DIP, NHSN OS 1 1.3
Date of birth (n=213) 4 1.9 Reviewer missing, NHSN DIP 1 1.3
Emergency(n=213) 15 7 Procedure duration (n=213) 20 9.4
Endoscope (n=213) 74 347 Less than NHSN by
Gender (n=213) 6 2.8 16-30 minutes 4 1.9
Multiple Procedure (n=213) 28 13.1 1-15 munutes 5 2.3
SSI detection (n=76) 3 3.9 More than NHSN by

Reviewer R, NHSN A 1 1.3 16-30 minutes 3 1.4

Reviewer R, NHSN P 2 2.6 1-15 munutes 8 38
NHSN procedure code (CBGB
vs. GBGC) (n=213) 10 4.7

SIP = superficial incisional infection — chest site

DIP = deep incisional infection — chest site

OS = organ space infection

A = infection identified during original admission

R = infection identified upon readmission

P = infection identified post-discharge

The criteria for “endoscope use” is different for CABG procedures than for all other procedures. For CABG procedures, “endoscope use”
only applies to harvesting of the vessel. The CDC NHSN program is aware of the confusion and may modify the criteria or clarify on the
forms when the system is revised.
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Table 28. Central Line-Associated Blood Stream Infection (CLABSI) Rates* by Type of Adult or Pediatric Intensive Care Unit (ICU),
New York State, 2007, Data reported as of April 1, 2008

Percentile
No. No. Central 50%

Location ICU CLABSI Line Days Mean 10% 25% (median) 75% 90%
Coronary ICU 44 85 38,560 22 L 0.0 0.0 1.4 2.8 5.3

CT Surgical ICU 29 120 60,159 2.0 0.0 0.0 1.0 2.2 4.5

Medical ICU 42 227 70,157 3.2 0.0 0.8 2.2 4.4 7.8

MS - Major Teaching 29 151 62,483 2.4 0.0 0.6 1.9 3.0 7.2

MS - All others 111 339 147,816 2.3 0.0 0.0 1.6 33 4.8

Pediatric ICU 30 113 28,271 4.0 L 0.0 0.0 3.1 5.8 12.9
Neurosurgical ICU 14 46 14,831 3.1 0.0 1.5 1.9 4.7 7.0

Surgical ICU 38 267 71,504 37 H 0.0 1.2 2.8 4.7 9.6

Number — of — CLABSI 1000
Number —of — central — line — days
Red = Significantly higher (H) than National data. Yellow highlighted = Significantly lower (L) than National data.

Table 29. Central Line-Associated BSI (CLABSI) Rates* by Type of Intensive Care Unit (ICU), National Data, 2006

Percentile
No. No. Central Line 50%

Location ICU CLABSI Days Mean 10% 25% (median) 75% 90%
Coronary ICU 53 181 63,941 2.8 0.0 0.0 2.0 4.2 6.5
CT-Surgical ICU 51 150 92,484 1.6 0.0 0.0 1.2 2.8 4.1
Medical ICU 73 489 170,719 2.9 0.0 0.8 2.2 4.2 6.2
MS-Major Teaching 63 304 128,502 2.4 0.0 0.6 1.9 3.1 5.5
MS-AIll others 102 431 198,551 2.2 0.0 0.0 1.0 2.3 4.5
Pediatric ICU 36 255 48,144 5.3 0.0 1.1 3.5 6.5 9.4
Neurosurgical ICU 19 75 21,144 3.5 0.0

Surgical ICU 72 378 137,484 2.7 0.0 0.9 2.0 4.4 7.4

CT = Cardiothoracic
MS = Medical Surgical

Number — of — CLABSI
Number —of — central —line — days

x1000






Table 30. Central Line-Associated Blood Stream Infection (CLABSI) Rates* by Type of Adult or Pediatric Intensive Care Unit (ICU),
New York City, 2007, Data reported as of April 1, 2008

Percentile
No. No. Central 50%
Location ICU CLABSI Line Days Mean 10% 25% (median) 75% 90%
Coronary ICU 29 52 23716 2.2 0.0 0.0 1.0 5.9 12.0
CT Surgical ICU 14 51 30093 2.3 0.0 0.0 1.7 2.6 43
Medical ICU 19 99 35149 2.8 0.3 0.8 2.1 4.4 8.2
MS - Major Teaching 20 121 48848 2.5 0.0 0.8 1.8 34 6.4
MS — All others 17 72 27585 2.6 0.0 2.0 2.6 4.4 5.1
Pediatric ICU 20 74 18519 4.0 0.0 0.0 33 5.5 12.9
Neurosurgical ICU 9 32 10941 2.9 0.0 1.6 1.9 3.5 7.0
Surgical ICU 24 99 36894 2.7 0.0 0.7 23 3.5 6.4

Table 31. Central Line-Associated Blood Stream Infection (CLABSI) Rates* by Type of Adult or Pediatric Intensive Care Unit (ICU),
Upstate, 2007, Data reported as of April 1, 2008

Percentile
No. No. Central 50%
Location ICU CLABSI Line Days Mean 10% 25% (median) 75% 90%
Coronary ICU 15 33 14844 2.2 0.0 0.0 130 2.6 4.8
CT Surgical ICU 15 69 30066 23 0.0 0.0 0.5 2.2 4.5
Medical ICU 23 128 35008 3.6 H 0.0 0.2 23 5.1 6.9
MS - Major Teaching 9 30 13635 2.2 0.0 0.4 2.0 2.9 7.2
MS — All others 94 267 120231 2.2 0.0 0.0 1.1 33 4.6
Pediatric ICU 10 39 9752 4.0 0.0 0.0 2.5 6.7 11.2
Neurosurgical ICU 5 14 3890 3.6 0.0 0.0 1.9 6.9 8.8
Surgical ICU 14 168 34610 4.8 H 0.0 1.8 4.1 6.8 10.2

Red = Significant difference (H) between New York City hospitals vs. Upstate hospitals.
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Table 32. CLABSI Rates by Hospital for Coronary ICUs, NYS, 2007

Hospital CLABSI CL-Days Rate/1000 CL Days
10058 1 215 4.7
10087 0 2608 0.0
10168 4 2051 2.0
10218 2 1120 1.8
10242 2 525 3.8
10243 1 304 33
10257 0 74 0.0
10260 0 422 0.0
10385 2 2308 0.9
10396 2 1054 1.9
10556 2 373 54 H
10632 12 998 12.0 H
10730 0 157 0.0
10731 3 1180 2.5
10753 3 1320 2.3
10765 9 1407 6.4 H
10779 *

10785 5 1056 4.7
10790 0 89 0.0
10797 0 161 0.0
10800 4 1287 3.1
10807 0 955 0.0
10812 6 691 87 H
10845 2 1168 1.7
10859 0 910 0.0
10878 4 3467 1.2
10881 6 2230 2.7
10893 0 851 0.0
10900 5 2207 23
10914 2 684 2.9
10928 0 271 0.0
10943 0 390 0.0
10956 1 72 13.9
10965 0 125 0.0
10967 0 80 0.0
10977 1 1204 0.8
11011 1 1157 0.9
11015 0 548 0.0
11016 0 534 0.0
11038 1 483 2.1
11039 1 541 1.8

11046 0 321 0.0
11056 0 344 0.0
11074 *

11212 1 586 1.7
Total 85 38560 2.1

Red = Significantly higher (H)
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Table 33. CLABSI Rates for Cardiothoracic ICUs, NYS, 2007,
Data as of April 1, 2008

Hospital CLABSI CL-Days Rate/1000 CL Days
10019 1 4111 02 L
10087 1 2176 0.5
10168 3 2858 1.0
10243 1 1159 0.9
10257 0 383 0.0
10260 6 1388 4.3
10330 6 2789 2.2
10385 5 2406 21
10556 3 1371 2.2
10679 1 2249 0.4
10730 1 296 3.4
10731 4 2341 1.7
10756 32 4773 6.7 H
10765 9 3453 2.6
10770 0 263 0.0
10790 5 891 56 H
10812 1 1883 0.5
10862 0 799 0.0
10878 13 6179 21
10881 6 3681 1.6
10899 8 1765 45 H
10900 0 1235 0.0
10916 0 478 0.0
10938 7 5762 1.2
10943 0 224 0.0
10951 6 2101 29
11011 0 710 0.0
11016 0 361 0.0
11407 1 2074 0.5
Total 120 60159 2.0

Red = Significantly higher (H) than Total NYS.
Yellow highlighted = Significantly lower (L) than Total NYS.






Table 34. CLABSI Rates by Hospital for Medical ICUs, NYS, 2007

Data as of April 1, 2008

Hospital CLABSI CL-Days Rate/1000 CL Days
10019 5 2989 1.3
10058 1 287 3.5
10168 18 4300 4.2
10218 8 2405 3.3
10257 2 380 5.3
10260 1 3203 03 L
10297 13 1404 93 H
10330 8 3832 21
10396 10 1288 78 H
10465 6 2848 21
10632 17 2079 8.2 H
10756 26 3775 6.9 H
10765 13 2942 4.4
10769 1 453 2.2
10773 0 147 0.0
10785 3 1099 2.7
10790 1 1253 0.8
10797 7 1291 54
10812 1 542 1.8
10822 10 1946 5.1
10825 2 3050 0.7 L
10844 *

10845 1 4690 02 L
10867 0 1179 0.0
10891 0 353 0.0
10893 3 985 3.0
10894 2 1809 11
10899 22 1881 11.2 H
10914 9 3281 2.7
10916 1 433 2.3
10928 5 1456 3.4
10942 0 295 0.0
10948 3 1439 21
10963 7 1889 3.7
10964 1 592 1.7
10967 1 350 29
10980 6 918 6.5
11005 9 842 10.7 H
11011 0 2178 0.0
11015 1 1616 0.6
11016 2 1883 1.1
11046 1 564 1.8
Total 227 70157 3.2
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Table 35. CLABSI Rates for Major —Teaching Medical Surgical
ICUs, NYS, 2007, Data as of April 1, 2008

Hospital CLABSI CL-Days Rate/1000 CL Days
10019 0 1833 0.0
10087 1 4039 02 L
10243 21 2697 7.8 H
10257 0 123 0.0
10357 2 1826 1.1
10385 0 650 0.0
10465 1 1678 0.6
10480 3 2000 15
10556 3 994 3.0
10680 1 2240 04
10731 15 2922 51 H
10770 23 8040 29
10826 9 3390 2.7
10878 9 5468 1.6
10879 0 1189 0.0
10881 6 3089 1.9
10893 5 1314 3.8
10900 5 2478 2.0
10902 1 1745 0.6
10905 2 689 29
10911 3 1810 1.7
10952 9 3507 2.6
10956 7 445 15.7 H
10976 0 67 0.0
11013 5 689 7.3 H
11032 7 1514 4.6
11038 7 1392 5.0
11039 3 1353 2.2
11407 3 3302 0.9
Total 151 62483 2.4

Red = Significantly higher (H) than Total NYS.
Yellow highlighted = Significantly lower (L) than Total NYS.






Table 36. CLABSI Rates for Non-Major —
Teaching Medical Surgical ICUs,
NYS, 2007 Data as of April 1, 2008

Rate/1000 CL
Hospital CLABSI CL-Days Days
10241 16 3113 51 H
10242 7 2423 2.9
10273 0 1734 0.0
10387 2 654 3.1
10492 3 2145 1.4
10628 3 1468 2.0
10670 5 1354 3.7
10673 0 296 0.0
10678 4 434 92 H
10679 5 3384 1.5
10682 15 4566 33
10684 1 325 3.1
10687 0 1279 0.0
10688 4 1503 2.7
10694 0 92 0.0
10712 1 295 3.4
10714 3 672 4.5
10719 0 444 0.0
10728 4 707 5.6 H
10729 20 3466 58 H
10739 1 823 1.2
10748 0 160 0.0
10749 6 1451 4.1
10751 4 1286 3.1
10753 2 2297 0.9
10755 0 1321 0.0
10757 3 933 32
10759 2 457 4.4
10761 0 3755 0.0
10771 0 306 0.0
10772 10 3910 2.6
10773 4 1567 2.6
10777 0 468 0.0
10781 *
10789 0 745 0.0

Rate/1000 CL Rate/1000 CL

Hospital CLABSI CL-Days Days Hospital CLABSI CL-Days Days
10791 11 2507 44 H 10903 1 471 2.1
10798 0 142 0.0 10906 1 335 3.0
10800 4 1815 22 10908 0 932 0.0
10803 0 236 0.0 10909 5 1495 33
10804 3 911 33 10913 0 1516 0.0
10807 7 1378 51 H 10915 1 516 1.9
10810 1 2603 0.4 10917 1 3354 03 L
10811 1 3810 03 L 10920 0 196 0.0
10816 3 4000 0.8 10924 0 1650 0.0
10817 0 534 0.0 10936 2 1041 1.9
10824 5 1888 2.6 10938 33 8320 40 H
10828 0 501 0.0 10943 0 473 0.0
10831 9 2967 3.0 10947 0 268 0.0
10834 0 530 0.0 10950 5 1695 2.9
10836 0 550 0.0 10951 6 3060 2.0
10838 2 845 2.4 10959 0 299 0.0
10840 * 10962 1 261 3.8
10842 1 1027 1.0 10965 3 539 5.6
10847 0 961 0.0 10975 4 402 10.0 H
10848 2 2578 0.8 10977 0 1382 0.0
10853 10 2172 4.6 H 10978 0 80 0.0
10854 4 1029 39 10987 0 1504 0.0
10859 1 1132 0.9 10991 13 1393 93 H
10860 9 4018 22 11002 3 679 4.4
10861 0 153 0.0 11008 0 80 0.0
10862 1 2289 0.4 11023 2 639 3.1
10863 1 612 1.6 11027 2 568 3.5
10866 0 145 0.0 11030 1 2939 03 L
10868 3 2970 1.0 11033 0 113 0.0
10869 2 1560 1.3 11042 10 2870 3.5
10871 1 154 6.5 11050 0 134 0.0
10872 0 253 0.0 11052 0 149 0.0
10874 4 2232 1.8 11071 6 1103 54 H
10876 1 517 1.9 11074 9 1863 48 H
10882 2 698 2.9 11086 0 201 0.0
10888 0 527 0.0 11127 2 997 2.0
10890 3 833 3.6 11141 4 815 4.9
10898 6 1317 4.6 Total 339 147816 2.3
10901 2 1227 1.6
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Table 37. CLABSI Rates for Surgical ICUs, NYS, 2007,

Data as of April 1, 2008
CLABSI CL-Days Rate/1000 CL Days
10019 6 2273 2.6
10058 5 583 8.6 H
10168 14 4668 3.0
10218 17 2657 6.4 H
10257 1 442 2.3
10260 2 1749 1.1
10297 4 417 9.6
10330 13 2791 4.7
10396 4 973 4.1
10465 4 1493 2.7
10556 3 1039 2.9
10632 21 1941 10.8 H
10730 4 1001 4.0
10756 50 3662 13.7 H
10765 5 3788 13 L
10785 8 1548 5.2
10790 2 628 3.2
10797 2 855 2.3
10812 10 1463 6.8 H
10822 14 1369 10.2 H
10825 8 2076 3.9
10845 14 7801 18 L
10878 6 3986 15 L
10881 2 3154 06 L
10893 1 2246 04 L
10894 2 1633 1.2
10899 14 2368 5.9
10914 13 3907 3.3
10916 0 234 0.0
10928 0 553 0.0
10948 3 1276 2.4
10963 9 2933 3.1
10967 0 73 0.0
10980 3 841 3.6
11011 1 1359 0.7 L
11015 2 770 2.6
11046 0 330 0.0
11212 0 624 0.0
Total 267 71504 3.7
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Table 38. CLABSI Rates for Neuro-Surgical ICUs,
NYS, 2007, Data as of April 1, 2008

Hospital CLABSI CL-Days Rate/1000 CL Days
10218 5 713 7.0
10257 0 276 0.0
10396 2 1026 1.9
10480 2 1294 15
10556 0 306 0.0
10765 8 1687 4.7
10770 1 642 1.6
10812 5 721 6.9
10845 4 2101 1.9
10878 9 2588 3.5
10881 4 2349 1.7
10916 0 224 0.0
10928 1 336 3.0
10963 5 568 8.8 H
Total 46 14831 3.1

Red = Significantly higher (H) than Total NS ICU.
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Table 39. CLABSI Rates for Pediatric ICU, New York State, 2007,
NYS, 2007, Data as of April 1, 2008

Hospital CLABSI CL-Days Rate/1000 CL Days
10019 7 1657 4.2
10058 0 98 0.0
10168 6 1994 3.0
10218 1 165 6.1
10243 1 337 3.0
10257 0 97 0.0
10260 0 91 0.0
10396 2 363 5.5
10480 0 278 0.0
10632 4 341 11.7 H
10756 16 2373 6.7 H
10765 12 3121 3.8
10770 3 908 3.3
10790 0 73 0.0
10812 5 1569 3.2
10816 0 185 0.0
10845 0 488 0.0
10880 29 5241 5.5
10881 i 3048 03 L
10893 12 2553 4.7
10899 6 818 7.3
10918 4 1998 2.0
10928 0 187 0.0
10948 *

10956 *
10963 2 132 15.2
10965 1 43 23.3
11015 1 77 13.0
11046 *
Total 113 28271 4.0

* Insufficient number (less than 50) of central line days
Red =Significantly higher (H) than NYS average
Yellow highlighted=Significantly lower (L) than NYS average






Table 40. Microorganisms associated with Central Line Associated Blood Stream Infections
(CLABSI) in the Adult and Pediatric Intensive Care Units (ICU), New York State, 2007,
Data reported as of April 1, 2008

Microorganism N % (N=1348)
Coagulase negative staphylococci 446 33.1
Enterococcus 257 19.1
(VRE) (121) (8.9)
Candida 201 14.9
Staphylococcus aureus 134 9.9
(MRSA) (83) (6.2)
Klebsiella 130 9.6
Acinetobacter 72 5.3
Pseudomonas 60 4.5
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Table 41. Distribution of Criteria for Central Line-Associated Laboratory Confirmed Blood Stream Infections by
Type in Adult or Pediatric Intensive Care Unit (ICU), New York State, 2007, Data reported as of April 1, 2008

Criterion 1 Criterion 2a Criterion 2b
Location N % N % N % Total
Coronary ICU 66 77.6 10 11.8 9 10.6 85
CT-Surgical ICU 95 79.2 17 14.2 8 6.7 120
Medical ICU 175 77.1 19 8.4 33 14.5 227
MS-Major Teaching 130 86.1 10 6.6 11 7.3 151
MS-AIll others 259 76.4 43 12.7 37 10.9 339
Pediatric ICU 83 73.4 8 4.1 22 19.5 113
Neurosurgical ICU 34 73.9 2 4.3 10 21.7 46
Surgical ICU 198 74.2 32 11.9 37 13.9 267
Total 1040 77.1 H 141 10.5 L 167 124 L 1348
CT = Cardiothoracic Red = Significantly higher (H) than National data.
MS = Medical Surgical Yellow highlighted = Significantly lower (L) than National data.

Only tested Totals for statistically significant difference from National Data.

Table 42. Distribution of Criteria for Central Line-Associated Laboratory Confirmed Blood Stream Infections
(CLABSI) by Type of Adult or Pediatric Intensive Care Unit (ICU), National Data, 2006

Criterion 1 Criterion 2a Criterion 2b
Location N % N % N % Total
Coronary ICU 120 67.0 36 20.1 23 12.8 179
CT-Surgical ICU 96 66.7 29 20.1 19 13.2 144
Medical ICU 332 69.0 76 15.8 73 15.2 481
MS-MajorTeaching 167 56.0 63 21.1 68 22.8 298
MS-All others 214 49.9 115 26.8 100 23.3 429
Pediatric ICU 133 52.2 34 13.3 88 345 255
Neurosurgical ICU 39 52.7 13 17.6 22 29.7 74
Surgical ICU 266 71.3 48 12.9 59 15.8 373
Total 1367 61.2 414 18.5 452 20.3 2233

CT = Cardiothoracic
MS = Medical Surgical
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Table 43. Inconsistencies between NYS HAI Program and Hospital reported data for patients with
a Central Line-Associated Blood Stream Infection in Adult/Pediatric Intensive Care Units

Charts Number of
Reviewed Inconsistencies %
Date of Birth 119 3 2.5
Date of Admission 119 8 6.7
Gender 119 3 2.5
ICU-Type 119 5 4.2

Table 44. Infection Status Inconsistencies between NYS HAI Program and Hospital reported data
for patients with a Central Line-Associated Blood Stream Infection in Adult/Pediatric ICUs

NYS HAI Program Hospital Report

CLABSI No-CLABSI  Total
CLABSI 125 43 168
No-CLABSI 44 877 921
Total 169 920 1089
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Table 45. HAI Program Audit and Comparison of Adult/Pediatric Intensive Care Unit Patients* with and without
Central Line Associated Blood Stream Infections (CLABSIs), New York State, 2007, Data reported as of April 1, 2008

CLABSI Non-CLABSI
Characteristics (N=168) (N=447)
N (%) N (%) OR (95% CI)**

Gender:

Male 89 (53.6) 244 (54.8) 0.9 (0.7-1.3)

Female 77 (46.4) 201 (45.2) 1.0 (0.7-1.5)
Other Infectious Process during ICU admission 78 (46.4) 187 (41.8) 1.2 (0.8-1.7)
Surgery prior Positive Culture 54 (32.9) 140 (31.5) 1.1 (0.7-1.6)
Multiple Surgeries at current admission 14 (8.3) 42 (9.4) 0.9 (0.5-1.6)
Chemotherapy last 6 months 10 (6.0) 48 (10.7) 0.5 (0.2-1.1)
Diabetes 28 (16.7) 97 (21.7) 0.7 (0.4-1.1)
Parenteral Nutrition 24 (14.3) 44 (9.8) 1.5 (0.9-2.6)
Dialysis 17 (10.1) 51(11.4) 0.9 (0.5-1.6)
Trauma 5(3.0) 12 (2.7) 1.1 (0.4-3.2)
Transplant 3 (1.8) 14 (3.1) 0.6 (0.1-2.0)
Multiple Central Line 55 (32.7) 81 (18.2) 2.2 (1.5-3.3)
Type of Central Line:

Internal Jugular 62 (37.6) 136 (32.2) 1.2 (0.8-1.8)

Subclavian 50(29.9) 125 (29.6) 1.0 (0.7-1.5)

PICC*** 28 (17.3) 79 (19.8) 0.9 (0.5-1.3)

Femoral 24 (14.8) 57 (13.5) 1.0 (0.6-1.7)
Central Line inserted in:

In the ICU 99 (66.4) 195 (51.4) 1.8 (1.3-2.6)

Operating Room 18 (12.1) 54 (14.4) 0.9 (0.5-1.5)

Intervention Radiology 16 (10.7) 44 (11.7) 0.9 (0.5-1.8)

Emergency Room 10 (6.7) 43 (11.4) 0.6 (0.3-1.2)

Prior to Hospital admission 6 (4.0) 40 (10.6) 0.4 (0.2-1.0)

* All patients had a central line and positive blood culture

**OR (95% CI) = The odds ratio and 95 percent confidence interval.

The odds of having an exposure are considered to be statistically different (in red) when the confidence interval does not include the value of 1.0.
*** PICC = Percutaneously inserted central catheter
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Table 46. Central Line-Associated Blood Stream Infection (CLABSI) Rates for RPC/Level 111
Neonatal Intensive Care Units (NICU), New York State, 2007, Data reported as of April 1, 2008

Percentile
No. No. Central 10% 25% 50% 75% 90%
Hospitals BSIs Line Days = Mean (median)
Birth-weight category
<750g 33 101 13,548 7.5 0.0 1.0 59 9.9 15.9
751-1000g 35 83 13,042 6.4 H 0.0 0.0 6.1 8.8 13.8
1001-1500g 36 66 12,691 5.2 0.0 0.0 0.0 6.1 12.7
1501-2500g 36 33 7,581 4.4 0.0 0.0 0.0 4.4 7.6
>2500 33 27 6,631 4.0 0.0 0.0 0.0 4.7 9.5
BSI = blood stream infection Red = Significantly higher (H) than National data.
*
Numb’e\‘ruin :fe r— czatra?fiiil— days x1000
Table 47. Central Line-Associated Blood Stream Infection (CLABSI) Rates* for RPC/Level I11
Neonatal Intensive Care Units (NICU), 2006, National Data
Percentile
No. No. Central 10% 25% 50% 75% 90%
Hospitals BSIs Line Days  Mean (median)
Birth-weight category
<750g 42 118 18,458 6.4 0 2.5 5.2 11.0 15.6
751-1000¢g 44 83 18,781 4.4 0 0 3.8 8.7 10.2
1001-1500g 42 87 17.968 4.8 0 0 3.6 7.5 14.0
1501-2500g 36 68 16,208 4.2 0 0 0 4.1 8.5
>2500 32 50 16,131 3.1 0 0 0 1.9 53

BSI = blood stream infection

Number — of — CLABSI

- x1000
Number — of —central — line — days
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Table 48. Central Line-Associated Blood Stream Infection (CLABSI) Rates for RPC/Level I11
Neonatal Intensive Care Units (NICU), New York City, 2007, Data reported as of April 1, 2008

Percentile
No. No. Central 10% 25% 50% 75% 90%
Hospitals BSIs Line Days = Mean (median)
Birth-weight category
<750g 20 48 7435 6.4 0.0 0.0 4.4 9.4 17.0
751-1000¢g 20 40 7191 5.6 0.0 0.0 6.1 9.3 13.8
1001-1500g 20 30 6533 4.6 0.0 0.0 0.0 5.7 11.7
1501-2500g 20 12 3558 34 0.0 0.0 0.0 0.0 7.6
>2500 19 14 4133 3.4 0.0 0.0 0.0 4.2 34.5
BSI = blood stream infection
Number — of — CLABSI 1000
Number —of — central — line — days
Table 49. Central Line-Associated Blood Stream Infection (CLABSI) Rates” for RPC/Level III
Neonatal Intensive Care Units (NICU), Upstate, 2007, Data reported as of April 1, 2008
Percentile
No. No. Central 10% 25% 50% 75% 90%
Hospitals BSIs Line Days  Mean (median)
Birth-weight category
<750g 13 53 6113 8.7 0.0 5.3 7.1 10.4 15.9
751-1000¢g 15 43 5851 7.3 0.0 0.0 6.1 8.3 15.2
1001-1500g 16 36 6158 5.8 0.0 0.0 0.8 7.8 13.6
1501-2500g 16 21 4023 5.2 0.0 0.0 0.0 5.5 7.8
>2500 14 13 2498 5.2 0.0 0.0 0.0 5.7 9.5
BSI = blood stream infection
Number — of — CLABSI No significant difference between NYC and Upstate by birth weight category.

- x1000
Number —of — central — line — days
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Table 50. Umbilical Catheter-Associated Blood Stream Infection Rates for RPC/Level 111
Neonatal Intensive Care Units (NICU), New York State, 2007, Data reported as of April 1, 2008

Percentile
No. No. Umbilical 10% 25% 50% 75% 90%
Hospitals BSIs Line Days Mean (median)
Birth-weight category
<750g 34 44 3,593 122 H 0.0 0.0 8.4 15.2 30.8
751-1000g 36 22 3,827 5.7 0.0 0.0 0.0 9.7 20.2
1001-1500g 36 18 3,842 4.7 0.0 0.0 0.0 7.5 18.9
1501-2500¢g 34 7 4,062 1.7
>2500 33 12 5,372 22 H 0.0 0.0 0.0 2.9 9.6
BSI = blood stream infection Red = Significantly higher (H) than National data.
&
Number — ZlfuTlLenrlbiI(i)«:al —Ufa?r?eter — days x1000
Table 51. Umbilical Catheter-Associated Blood Stream Infection Rates™ for RPC/Level 11
Neonatal Intensive Care Units (NICU), 2006, National Data
Percentile
No. No. Umbilical 10% 25% 50% 75% 90%
Hospitals BSIs Line Days Mean (median)
Birth-weight category
<750g 36 42 6,116 6.9 0.0 0.0 2.9 10.80 19.1
751-1000¢g 34 24 5,609 4.3 0.0 0.0 0.0 0.0 9.5
1001-1500g 32 20 6,304 3.2 0.0 0.0 0.0 0.0 14.5
1501-2500g 30 10 5,625 1.8 0.0 0.0 0.0 0.0 5.7
>2500 35 7 8,150 0.9 0.0 0.0 0.0 0.0 1.7

BSI = blood stream infection

%k
Number — of —UCAB

Number — of —umbilical — catheter — days

X1000
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Table 52 Central Line-Associated Blood Stream Infection (CLABSI) Rates’ for Level II/III
Neonatal Intensive Care Units (NICU),New York State, 2007, Data reported as of April 1, 2008

Percentile
No. No. Central 10% 25% 50% 75% 90%
Hospitals BSIs Line Days Mean (median)
Birth-weight category
<750g 10 12 1,156 104 H 0.0 0.0 5.5 27.8 84.2
751-1000¢g 11 9 1,109 8.1
1001-1500g 13 9 1,030 8.7 H
1501-2500g 12 2 487 4.1
>2500 9 0 369 0.0
BSI = blood stream infection Red = Significantly higher (H) than National data.
Numb::‘ruf] sf r— czrltra(l:tl:iizl— days x1000
Table 53. Central Line-Associated Blood Stream Infection (CLABSI) Rates’ for Level II/III
Neonatal Intensive Care Units (NICU), 2006, National Data
Percentile
No. No. Central 10% 25% 50% 75% 90%
Hospitals BSIs Line Days Mean (median)
Birth-weight category
<750g 25 62 10,556 5.9 0.0 0.0 3.1 8.3 9.5
751-1000¢g 22 48 9,156 5.2 0.0 0.0 2.6 11.2 17.0
1001-1500g 30 35 10,337 3.4 0.0 0.0 0.0 4.4 12.9
1501-2500g 21 17 7,219 2.4 0.0 0.0 0.0 0.6 4.2
>2500 19 33 7,831 4.2

BSI = blood stream infection

Number — of —CLABSI
Number —of — central — line — days

x1000
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Table 54. Umbilical Catheter-Associated Blood Stream Infection Rates” for Level II/III
Neonatal Intensive Care Units (NICU), New York State, 2007, Data reported as of April 1, 2008

Percentile
No. No. Umbilical 10% 25% 50% 75% 90%
Hospitals BSIs Line Days Mean (median)
Birth-weight category
<750g 11 8 535 14.9
751-1000g 12 8 536 149 H
1001-1500g 14 0 457 0.0
1501-2500g 11 0 328 0.0
>2500 14 2 363 5.5
BSI = blood stream infection Red = Significantly higher (H) than National data.
&
Number — Zlfuri“z;bil(i);al EJfaﬁr?eter — days x1000
Table 55. Umbilical Catheter-Associated Blood Stream Infection Rates for Level II/ITI
Neonatal Intensive Care Units (NICU), 2006, National Data
Percentile
No. No. Umbilical 10% 25% 50% 75% 90%
Hospitals BSIs Line Days Mean (median)
Birth-weight category
<750g 21 34 4,314 7.9 0.0 0.0 7.4 22.6 35.7
751-1000g 20 18 4,092 4.4 0.0 0.0 0.0 2.0 15.2
1001-1500¢g 25 10 3,879 2.6 0.0 0.0 0.0 0.0 10.3
1501-2500g 22 4 3,737 1.1 0.0 0.0 0.0 0.0 2.5
>2500 23 8 5,532 1.4 0.0 0.0 0.0 0.0 2.5

BSI = blood stream infection

* Number — of —UCAB

Number — of —umbilical — catheter — days

x1000
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Table 56. Central Line Associated Blood Stream Infections in Neonatal ICUs by Hospital, New York State, 2007, Data as of April 1, 2008

Birth-Weight <750 grams 751-1000 grams 1001-1500 grams 1501-2500 grams >2500 grams
NICU CL- CL- CL- CL- CL-
Hosp Level | BSI Day Rate BSI Day Rate BSI Day Rate BSI Day Rate BSI Day Rate
10242 1 4 71 56.3 H 1 151 6.6 0 149 0 * *
10730 1" 0 253 0 0 154 0 0 110 0 * *
10761 " * * * 0 52 0 *
10791 1" * 0 103 0 0 51 0 0 52 0 0 82 0
10816 1" 0 181 0 0 90 0 0 93 0 * *
10826 " 0 73 0 * *
10847 i * * 0 73 0 * *
10894 i 0 100 0 0 136 0 0 301 0 0 266 0 *
10902 1" 1 67 14.9 1 163 6.1 2 110 182 H * *
10948 1" 0 160 0 0 348 0 0 137 0 0 140 0 *
10951 1" 4 402 10.0 3 195 154 H 0 197 0 0 56 0 *
10956 " * 1 59 16.9 * * *
10967 1 * * 0 52 0 * *
11013 1 * * * * *
11015 i 2 301 6.6 0 460 0 1 297 34 * *
11042 i * 0 157 0 * * *
11046 11l 0 63 0 * * * *
Total | 1l 12 1716 7.0* 6 2112 2.8* 4 1704 2.3* 0 841 0.0 2 363 5.5*
10260 | 1i/1l * 1 86 11.6 1 56 17.9 * *
10357 | /1l * 0 82 0 1 103 9.7 * *
10385 | 1/l * * * * *
10396 | 11/l 6 372 16.1 4 194 20.6 2 92 21.7 * *
10480 | /1l 0 318 0 0 162 0 0 201 0 0 96 0 0 87 0
10556 | 11/l * * 0 81 0 * *
10628 | 11/ * * 0 0 * *
10731 | 1/l 2 57 35.1 2 219 9.1 4 177 226 H 1 100 10 0 51 0
10822 | 1/l * * 0 77 0 * *
10860 | 1/l * 0 79 0 * * *
10911 | 1/ 0 143 0 1 176 5.7 0 137 0 * 0 57 0
10943 | /11 * * * * *
10965 | 11/l 1 91 11.0 * * * *
11011 | 1/ 0 61 0 * * 0 111 0 *
Total | 1/l 12 1156 10.4* 9 1109 8.1* 9 1030 8.7* 2 487 4.1* 0 369 0
10087 | RPC 1 101 9.9 2 145 13.8 1 190 5.3 0 91 0 *
10168 | RPC 17 1067 159 H 9 593 152 H 4 659 6.1 6 722 8.3 2 348 5.7
10218 | RPC * 1 113 8.8 0 149 0 1 51 19.6 0 103 0
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Birth-Weight <750 grams 751-1000 grams 1001-1500 grams 1501-2500 grams >2500 grams
NICU CL- CL- CL- CL- CL-
Hosp level BSI Day Rate BSI Day Rate BSI Day Rate BSI Day Rate BSI Day Rate
10241 | RPC 1 156 6.4 0 297 0 0 245 0 1 211 4.7 2 126 15.9
10243 | RPC 6 352 170 H 3 273 11.0 3 279 10.8 * *
10632 | RPC 10 707 14.1 3 231 13.0 5 393 12.7 0 151 0 *
10756 | RPC 5 699 7.2 5 611 8.2 10 738 136 H 5 740 6.8 3 316 9.5
10765 | RPC 1 504 2.0 2 375 5.3 0 393 0 1 224 4.5 1 211 4.7
10770 | RPC 1 217 4.6 1 135 7.4 0 311 0 0 98 0 1 171 5.8
10790 | RPC 1 106 9.4 0 158 0 1 164 6.1 * *
10812 | RPC 7 909 7.7 3 809 3.7 7 675 10.4 3 481 6.2 0 281 0
10845 | RPC 7 674 10.4 6 671 8.9 2 1281 1.6 0 158 0 0 55 0
10880 | RPC 10 1821 55 9 1475 6.1 5 978 51 5 1071 4.7 8 1910 4.2
10881 | RPC 3 705 4.3 8 943 8.5 9 1133 7.9 0 336 0 1 367 2.7
10893 | RPC 4 937 4.3 8 857 9.3 4 817 4.9 5 659 7.6 0 800 0
10899 | RPC 3 429 7.0 5 778 6.4 2 627 3.2 1 545 1.8 2 363 55
10918 | RPC 4 918 4.4 8 960 8.3 8 841 9.5 5 640 7.8 3 673 4.5
10963 | RPC 3 566 5.3 3 400 8.3 1 481 21 0 227 0 1 128 7.8
11407 | RPC 5 928 5.6 1 1106 09 L 0 633 0 0 265 0 0 306 0
89 1183 7.5* 77 1093 7.0* 62 1098 5.6* 33 6740 4.9* 25 6268 4.0*
Total RPC 2 0 7
NYS- 11 1470 1415 1372
Total | All 3 4 7.7 92 1 6.5 75 1 5.5 35 8068 4.3 27 7000 3.8

Birth weight and type of NICU category-specific rates were used as reference group for comparison.
Rate=

Number — of — CLABSI

X1000

Number — of —central — line — days

* = Insufficient number (less than 50) of central line or umbilical line days
Red = Significantly higher (H) than NYS average
Yellow highlighted = Significantly lower (L) than NYS average
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Table 57. Umbilical Catheter (UC)-Associated Blood Stream Infections in Neonatal ICUs by Hospital, NYS, 2007
Data as of April 1, 2008

Birth-Weight

<750 grams

751-1000 grams

1001-1500 grams

1501-2500 grams

>2500 grams

Hosp

NICU
level

ucC-

BSI Day
*

Rate

ucC-
BSI Day Rate

ucC-
BSI Day Rate

ucC-
BSI Day Rate

BSI UC-Day Rate

10730

10761

10791

10816

10826

10847

10894

10902

10928

10948

10951

10956

10967

11013

11015

11042

11046

*

*

104

93
51
57

9.6

10.8

*

1 113 8.8

*

2 99 20.2

*

1 148 6.8

o
al
©
o

*

0 159 0
53

*

1 104 9.6

*

0 109 0

*

*

*

1 78 12.8

o
o
o

Total

;O O -

10.6*

3 707 4.2*

10260

/11

10297

/11

10357

[/11

10385

/11

10396

(/11

10480

[1/11

10556

/11

10628

/101

10731

/1

10822

/11

10860

[/11

10911

[/11

10943

/11

10965

/1

566
*

16.1

31.6
5.5

9.3

5 698 7.2*
*

2 97 20.6

1 80 12.5
2 85 23.5
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Total [ I/ 8 535 14.9 8 536 14.9 0 457 0 0 328 0 2 363 55
Birth-Weight <750 grams 751-1000 grams 1001-1500 grams 1501-2500 grams >2500 grams
NICU ucC- ucC- ucC- ucC- ucC-
Hosp level BSI Day Rate BSI Day Rate BSI Day Rate BSI Day Rate BSI Day Rate
10087 | RPC 1 104 9.6 2 91 22 0 55 0 * 0 59 0
10168 | RPC 4 263 15.2 2 174 115 0 367 0 3 575 5.2 2 389 5.1
10218 | RPC * * 1 56 17.9 * 0 90 0
10241 | RPC 6 293 20.5 0 229 0 2 109 18.3 2 120 16.7 H 1 344 2.9
10243 | RPC 1 139 7.2 2 104 19.2 2 117 171 0 53 0 *
10632 | RPC 4 130 30.8 1 90 111 0 79 0 * 1 52 19.2
10756 | RPC 6 291 20.6 1 364 2.7 2 624 3.2 0 340 0 0 526 0
10765 | RPC 1 146 6.8 0 112 0 0 89 0 0 107 0 0 156 0
10770 | RPC 1 73 13.7 0 76 0 1 122 8.2 0 185 0 0 176 0
10790 | RPC * * * * *
10812 | RPC 0 222 0 0 127 0 0 176 0 0 101 0 1 186 5.4
10845 | RPC 0 183 0 0 87 0 0 174 0 0 91 0 0 99 0
10880 | RPC 3 197 15.2 2 112 17.9 0 82 0 1 493 2 3 902 3.3
10881 | RPC 1 60 16.7 0 97 0 0 77 0 0 85 0 1 170 5.9
10893 | RPC 0 130 0 0 174 0 0 181 0 0 152 0 0 376 0
10899 | RPC 2 164 12.2 3 286 10.5 1 361 2.8 0 327 0 0 339 0
10918 | RPC 2 163 12.3 2 235 8.5 3 131 229 H 0 88 0 0 150 0
10963 | RPC 3 124 24.2 * 2 106 18.9 0 73 0 0 70 0
11407 | RPC 2 322 6.2 2 672 3 0 224 0 0 330 0 0 335 0
Total | RPC | 38 3027 12.6 17 3129 5.4 15 3135 4.8 7 3242 2.2 10 4483 2.2
NYS
Total All 52 4128 12.6 30 4363 6.9 18 4299 4.2 7 4390 1.6 14 5735 2.4

Birth weight and type of NICU category-specific rates were used as reference group for comparison.

Rate=

Number — of —UCABSI

x1000

Number — of — umbilicalcatheter — days

* = Insufficient number (less than 50) of central line or umbilical line days

Red = Significantly higher (H) than NYS average

Yellow highlighted = Significantly lower (L) than NYS average
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Table 58. Microorganisms Associated with Central Line Associated Blood Stream Infections
(CLABSI) in Neonatal Intensive Care Units (NICUs), New York State, 2007,

Data reported as of April 1, 2008

Microorganism N % (N=447)
Coagulase negative staphylococci 289 64.7
Staphylococcus aureus 43 9.6
(MRSA) 9) (2.0)
Candida 34 7.6
Enterococcus 32 7.2
(VRE) (2) (0.5)
Klebsiella 27 6.0
E.coli 19 4.3
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Table 59. Criteria for Device Associated Blood Stream Infections among RPCs/Level 111

Neonatal Intensive Care Units (NICU) by Birth Weight, New York State, 2007, Data reported as of April 1, 2008

Laboratory Confirmed Bloodstream Infection

Criterion 1 Criterion 3a Criterion 3b CSEP Total
Birth weight N % N % N % N % N
Central Line-associated
<750g 44 43.6 14 13.9 37 36.6 6 5.6 101
751-1000g 36 43.4 15 18.1 31 37.4 1 1.2 83
1001-1500g 30 45.4 14 21.2 20 30.3 2 3.0 66
1501-2500¢g 16 48.5 7 21.2 9 27.3 1 3.0 33
>2500 14 51.8 7 25.9 5 18.5 1 3.7 27
Total 140 45.2 57 18.4 102 329 11 36 L 310
Umbilical catheter associated
<750g 27 61.4 6 13.6 11 25.0 0 0 44
751-1000g 8 36.4 4 18.2 9 40.9 1 4.6 22
1001-1500g 10 55.6 1 5.6 5 27.8 2 11.1 18
1501-2500g 3 42.9 2 28.6 2 28.6 0 0 7
>2500 7 58.3 0 0 3 25.0 2 16.7 12
Total 55 53.4 13 12.6 30 29.1 5 4.8 L 103

See Center for Disease Control and Prevention for criteria

CSEP = Clinical Sepsis

Yellow highlighted = Significantly lower (L) than National data.
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Table 60. Distribution of Specific Sites and Criteria for Device Associated Blood Stream Infections among RPCs/Level 111

Neonatal Intensive Care Units (NICU) by birth weight, 2006, National Data

Laboratory Confirmed Blood Stream Infection

Criterion 1 Criterion 3a Criterion 3b CSEP Total
Birth weight N % N % N % N % N
Central Line-associated
<750g 47 40.9 18 15.7 40 34.8 10 8.7 115
751-1000g 45 54.2 8 9.6 27 32.5 3 3.6 83
1001-1500g 43 49.4 8 9.2 30 34.5 6 6.9 87
1501-2500¢g 33 48.5 13 19.1 19 27.9 3 4.4 68
>2500 24 49.0 4 8.2 12 24.5 9 18.4 49
Total 192 47.8 51 12.7 128 31.8 31 7.7 402
Umbilical catheter associated
<750g 41.5 3 7.3 14 34.1 7 17.1 41
751-1000g 41.7 2 8.3 10 41.7 2 17.1 24
1001-1500g 35.0 2 10.0 9 45.0 2 8.3 20
1501-2500g 4 40. 0 0.0 4 40.0 2 10.0 10
>2500 2 28.6 1 14.3 3 42.9 1 20.0 7
Total 40 39.2 8 7.8 40 39.2 14 14.3 102

See Center for Disease Control and Prevention for criteria

CSEP = Clinical Sepsis
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Table 61. Distribution of Specific Sites and Criteria for Device Associated Blood Stream Infections among
Level II/III NICUs by birth weight, New York State, 2007, Data reported as of April 1, 2008

Laboratory Confirmed Blood Stream Infection

Criterion 1 Criterion 3a Criterion 3b CSEP Total
Birth weight N % N % N % N % N
Central Line-associated
<750g 10 83.3 0 0 2 16.7 0 0 12
751-1000g 5 55.6 1 11.1 3 33.3 0 0 9
1001-1500g 4 44.4 2 22.2 3 33.3 0 0 9
1501-2500¢g 0 0 1 50.0 1 50.0 0 0 2
>2500 0 0 0 0 0 0 0 0 0
Total 19 59.4 4 12.5 9 28.1 0 0 32
Umbilical catheter associated
<750g 6 75.0 1 12.5 1 12.5 0 0 8
751-1000g 6 75.0 0 0 2 25.0 0 0 8
1001-1500g 0 0 0 0 0 0 0 0 0
1501-2500g 0 0 0 0 0 0 0 0 0
>2500 2 100.0 0 0 0 0 0 0 0
Total 14 77.8 1 5.6 3 16.7 0 0 18

See Center for Disease Control and Prevention for criteria
CSEP = Clinical Sepsis
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Table 62. Distribution of specific sites and criteria for device associated Blood Stream Infections among

Level II/III NICUs by birth weight, 2006, National Data

Laboratory Confirmed Blood Stream Infection

Criterion 1 Criterion 3a Criterion 3b CSEP Total
Birth weight N % N % N % N % N
Central Line-associated
<750g 25 40.3 10 16.1 23 37.1 4 6.5 62
751-1000g 19 39.6 12 25.0 17 354 0 0 48
1001-1500g 15 44.1 4 11.8 13 38.2 2 5.9 34
1501-2500¢g 6 35.3 3 17.7 8 47.1 0 0 17
>2500 9 27.3 2 6.1 20 60.6 2 6.1 33
Total 74 38.1 31 16.0 81 41.8 8 4.1 194
Umbilical catheter associated
<750g 16 47.1 10 29.4 6 17.7 2 5.9 34
751-1000g 6 33.3 1 5.6 11 61.1 0 0 18
1001-1500g 3 30.0 0 0.0 7 70.0 0 0 10
1501-2500g 2 50.0 0 0.0 2 50.0 0 0 4
>2500 1 12.5 4 50.0 2 25.0 1 12.5 8
Total 28 48.3 15 16.9 28 31.5 3 4.0 74

See Center for Disease Control and Prevention for criteria

CSEP = Clinical Sepsis

111





Table 63. Inconsistencies Revealed during Medical Chart Reviews. NYS HAI Program
Audit of CLABSI in Neonatal Intensive Care Units (NICU), 2007

Charts Number of

Variables Reviewed  Inconsistencies %

Date of Birth 26 1 3.8
Date of admission 26 3 11.5
Gender 26 0 0
Birth Weight 26 1 3.8
Umbilical catheter 26 6 23.0
Central Line 26 3 11.5

Table 64. Infection Status Revealed during Audit Compared with NHSN Reported Status.

NYSHALI Program Audit of Neonatal CLABSI of 34 Hospitals, 2007

Reported to NHSN
Revealed during Audit
Infected Not infected Total
Infected 29 10 39
Not Infected 2 69 71
Total 31 79 110
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Table 65. HAI Program Audit of Neonatal Intensive Care Units (NICU) Patients with Central Line and
Positive Blood Culture, New York State, Data reported as of April 1, 2008

CLABSI Non-CLABSI
Characteristics (N=39) (N=21)
N (%) N (%) OR (95% CI)
Gender
Male 24 (63.2) 14 (66.7) 0.8 (0.3-2.6)
Female 14 (36.8) 7 (33.3) 1.2 (0.4-3.6)
Birth Weight:
<750gr 21 (53.8) 7(33.3) 2.3(0.8-7.1)
751-1000gr 10 (25.6) 7 (33.3) 0.7 (0.2-2.2)
1001-1500gr 5(12.8) 2(9.5) 1.4 (0.2-7.9)
1501-2500gr 3(7.7) 4 (19.5) 0.3 (0.1-1.8)
2500gr 0 1 (4.8)
Mechanical Ventilation 28 (71.8) H 7(11.7)H 5.1 (1.6-16.0) H
Prior Tracheostomy 21 (53.8) 6 (28.6) 2.9 (0.9-9.1)
CPAP Ventilation 16 (41.0) 9(42.9) 0.9 (0.3-2.7)
Parenteral Nutrition 13 (33.3) H 148 H 10.0 (1.2-82.9) H
NEC 7(17.9) 2(9.9) 2.1(0.4-11.0)
Maternal Infection 5(12.8) 1 (4.8) 2.9 (0.3-26.9)
Surgery 4 (10.3) 2(9.5) 1.1 (0.2-6.5)
ECMO 0 0
Central Line Type:
Central Line (only) 22 (56.1) 14 (66.6) 0.6 (0.2-1.9)
Umbilical (only) 8 (20.5) 5(23.8) 0.8 (0.2-2.9)
Both 9(23.1) 2(9.5) 2.9 (0.6-14.6)

ECMO = Extracorporeal Membrane Oxygenation
CPAP = Continuous Positive Airway Pressure

NEC = Necrotizing enterocolitis
Red = Significantly higher (H)
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Table 66. Summary of Hospital Survey on Central Line Associated Blood Stream Infection:

(CLABSI) Prevention Practices in Intensive Care Units (ICU) in New York State Hospitals, 2007

Number of Facilities (%)

Adult ICU Peds ICU Neonatal ICU Total
Infection Prevention Control Bundle
Implemented 252 (89) 19 (86) 36 (82) 307 (88)
Continue to monitor compliance 185 (73) 11 (58) 22 (61) 218 (71)
Chlorhexidine (CHG) Use/Location
Chlorhexidine (CHG) Use 260 (91) 20 (100) 12 (27) 292 (83)
Incorporated in kit 229 (91) 15 (79) 10 (91) 254 (90)
Available in cart 18 (7) 3 (16) 1(9) 22 (8)
Central location to assemble CL supplies 4(2) 1(5) 0(0) 512)
Use Todophor 18 (6) 5(23) 28 (64) 51(14)
Use of Impregnated Catheter
In All Patients 103 (35) 5(23) 0(0) 108 (31)
Some patients 52 (20) 7(32) 2(4) 61 (17)
Do not use 129 (45) 10 (45) 42 (96) 181 (52)
Biopatch® Use
All patients 117 (41) 6 (27) 1(2) 124 (35)
Some patients 35(12) 5(23) 2(5) 42 (12)
Do not use 132 (47) 11 (50) 41 (93) 184 (53)
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Table 67. Summary of Hospital Survey on Central Line Associated Blood Stream Infection: (CLABSI) Detection
Practices in Intensive Care Units (ICU) in New York State Hospitals, 2007

Number of Facilities (%)

Adult ICU Pediatric ICU  Neonatal ICU Total

Infection Detection Method

Positive Blood Culture 274 (96) 20 (91) 43 (98) 337 (96)

ICU unit notifies ICP 123 (43) 7(32) 13 (30) 143 (41)

ICU rounds with staff 110 (39) 7(32) 11 (25) 128 (36)

Electronic clinical reporting 29 (10) 2(14) 8 (18) 39 (11)

Pharmacy-Initiated antibiotic orders 10 (4) 1(5) 7 (16) 18 (5)
Patient Follow- up 48 hrs

Positive blood culture Paper (hard) copy 204 (72) 13 (59) 24(55) 241 (69)

Positive blood culture Electronic copy 149 (52) 11 (50) 23 (52) 183 (52)

Both paper and electronic 82 (29) 6 (27) 10 (23) 98 (28)

Hospital tracking system 39 (14) 2 (95) 6 (14) 47 (13)
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Senate Bill No. 158

CHAPTER 294

An act to amend Sections 1288.5 and 1288.8 of, and to add Sections
1279.6,1279.7, 1288.45 and 1288.95 to, the Health and Safety Code, relating
to health facilities.

[Approved by Governor September 25, 2008. Filed with
Secretary of State September 25, 2008.]

LEGISLATIVE COUNSEL’S DIGEST

SB 158, Florez. Hospitals: patient safety and infection control.

Existing law provides for the licensure and regulation by the State
Department of Public Health of health facilities, including general acute
care hospitals, acute psychiatric hospitals, and special hospitals, as defined.
A violation of these provisions is a crime.

This bill would require health facilities, as defined, to develop, implement,
and comply with a patient safety plan for the purpose of improving the
health and safety of patients and reducing preventable patient safety events.
The bill would require the patient safety plan to establish a patient safety
committee composed of health care professionals, and to contain other
prescribed elements.

This bill would also require health facilities, as defined, to implement a
facility wide hand hygiene program and, beginning January 1, 2011, would
prohibit the use of intravenous, epidural, or enteral feeding connections that
would fit into a connection port other than the type it was intended for,
unless an emergency or urgent situation exists and the prohibition impairs
the ability to provide health care.

Existing law establishes the Hospital Infectious Disease Control Program,
which, among other things, requires the department and general acute care
hospitals to implement various measures relating to disease surveillance
and the prevention of health-care-associated infection (HALI). In that regard,
the department is required, by July 1, 2007, to appoint a Healthcare
Associated Infection Advisory Committee (HAI-AC), composed of specified
members, to make recommendations related to methods of reporting cases
of hospital acquired infections occurring in general acute care hospitals, as
provided.

Existing law also requires each general acute care hospital, in collaboration
with infection prevention and control professionals, and with the participation
of senior health care facility leadership, as a component of its strategic plan,
at least once every 3 years, to prepare a written report that examines the
hospital’s existing resources and evaluates the quality and effectiveness of
the hospital’s infection surveillance and prevention program, including
specified information.
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This bill would establish a health care infection surveillance, prevention,
and control program within the department and require the department, the
HAI-AC, and general acute care hospitals, as defined, to take specified
actions to implement the program.

This bill would also require, no later than January 1, 2010, specified
training for a physician designated as the hospital epidemiologist or infection
surveillance, prevention, and control committee chairperson. Also, beginning
in January 2010, the bill would require prescribed training for other hospital
staff, as specified.

By changing the definition of an existing crime, this bill would impose
a state-mandated local program.

The California Constitution requires the state to reimburse local agencies
and school districts for certain costs mandated by the state. Statutory
provisions establish procedures for making that reimbursement.

This bill would provide that no reimbursement is required by this act for
a specified reason.

The people of the Sate of California do enact as follows:

SECTION 1. (a) The Legislature finds and declares all of the following:

(1) During the past two decades, health-care-associated infections (HAI),
especially those that are resistant to commonly used antibiotics, have
increased dramatically in California.

(2) There is currently no system within the State Department of Public
Health to determine the incidence or prevalence of HAI or to determine if
current infection prevention and control measures are effective in reducing
HAI.

(3) A significant percentage of HAI can be prevented with intense
programs for surveillance and the development, implementation, and constant
evaluation and monitoring of prevention strategies.

(4) There is currently inadequate regulatory oversight of hospital
surveillance, prevention, and control programs by the department.

(5) The protection of patients in a general acute care hospital is of
paramount importance to the citizens of California.

(6) Existing state law requires the department to establish and maintain
an inspection and reporting system to ensure that general acute care hospitals
are in compliance with state statutes and regulations. Existing law also
requires general acute care hospitals receiving funding from the federal
Centers for Medicare and Medicaid Services to be in compliance with the
federal regulations known as the “conditions of participation.”

(b) It is the intent of the Legislature to enact legislation to ensure the
occurrence of all of the following:

(1) Establishment of an infection surveillance, prevention, and control
program within the State Department of Public Health.

(2) Dissemination of current evidence-based standards of hospital
infection surveillance, prevention, and control practices.
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(3) Improvement of regulatory oversight.

(4) Reports of the incidence rate of designated HAI are made to the
department, and as applicable, to the National Healthcare Safety Network
(NHSN) of the federal Centers for Disease Control and Prevention.

(5) Developmentand implementation of an Internet-based public reporting
system on HAL.

(6) Maintenance of a sanitary environment and patient hygiene to avoid
transmission of pathogens that cause HAI.

SEC. 2. Section 1279.6 is added to the Health and Safety Code, to read:

1279.6. (a) A health facility, as defined in subdivision (a), (b), (c), or
(f) of Section 1250, shall develop, implement, and comply with a patient
safety plan for the purpose of improving the health and safety of patients
and reducing preventable patient safety events. The patient safety plan shall
be developed by the facility, in consultation with the facility’s various health
care professionals.

(b) The patient safety plan required pursuant to subdivision (a) shall, at
a minimum, provide for the establishment of all of the following:

(1) A patient safety committee or equivalent committee in composition
and function. The committee shall be composed of the facility’s various
health care professionals, including, but not limited to, physicians, nurses,
pharmacists, and administrators. The committee shall do all of the following:

(A) Review and approve the patient safety plan.

(B) Receive and review reports of patient safety events as defined in
subdivision (c).

(C) Monitor implementation of corrective actions for patient safety events.

(D) Make recommendations to eliminate future patient safety events.

(E) Review and revise the patient safety plan, at least once a year, but
more often if necessary, to evaluate and update the plan, and to incorporate
advancements in patient safety practices.

(2) A reporting system for patient safety events that allows anyone
involved, including, but not limited to, health care practitioners, facility
employees, patients, and visitors, to make a report of a patient safety event
to the health facility.

(3) A process for a team of facility staff to conduct analyses, including,
but not limited to, root cause analyses of patient safety events. The team
shall be composed of the facility’s various categories of health care
professionals, with the appropriate competencies to conduct the required
analyses.

(4) A reporting process that supports and encourages a culture of safety
and reporting patient safety events.

(5) A process for providing ongoing patient safety training for facility
personnel and health care practitioners.

(c) For the purposes of this section, patient safety events shall be defined
by the patient safety plan and shall include, but not be limited to, all adverse
events or potential adverse events as described in Section 1279.1 that are
determined to be preventable, and health-care-associated infections (HAI),
as defined in the federal Centers for Disease Control and Prevention’s
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National Healthcare Safety Network, or its successor, unless the department
accepts the recommendation of the Healthcare Associated Infection Advisory
Committee, or its successor, that are determined to be preventable.

SEC. 3. Section 1279.7 is added to the Health and Safety Code, to read:

1279.7. (a) A health facility, as defined in subdivision (a), (b), (c), or
(f) of Section 1250, shall implement a facility-wide hand hygiene program.

(b) Beginning January 1, 2011, a health facility, as defined in subdivision
(@), (b), (c), or () of Section 1250, is prohibited from using an intravenous
connection, epidural connection, or enteral feeding connection that would
fit into a connection port other than the type it was intended for, unless an
emergency or urgent situation exists and the prohibition impairs the ability
to provide health care.

SEC. 4. Section 1288.45 is added to the Health and Safety Code, to
begin Article 3.5 of Chapter 2 of Division 2, to read:

1288.45. For purposes of this article, the following definitions shall
apply:

(@) “Advisory committee” or “HAI-AC” means the Healthcare Associated
Infection Advisory Committee established pursuant to Section 1288.5.

(b) “Health-care-associated infection,” “health facility acquired infection,”
or “HAI” means an infection defined by the National Health and Safety
Network of the federal Centers for Disease Control and Prevention, unless
the department adopts a definition consistent with the recommendations of
the advisory committee or its successor.

(c) “Hospital” means a general acute care hospital as defined pursuant
to subdivision (a) of Section 1250.

(d) “Infection prevention professional” means a registered nurse, medical
technologist, or other salaried employee or consultant who, within two years
of appointment, will meet the education and experience requirements for
certification established by the national Certification Board for Infection
Control and Epidemiology (CBIC), but does not include a physician who
is appointed or receives a stipend as the infection prevention and control
committee chairperson or hospital epidemiologist.

(e) “MRSA” means methicillin-resistant Staphylococcus aureus.

(f) “National Healthcare Safety Network” or “NHSN” means a secure,
Internet-based system developed and managed by the federal Centers for
Disease Control and Prevention (CDC) to collect, analyze, and report
risk-adjusted HAI data related to the incidence of HAI and the process
measures implemented to prevent these infections.

(9) “Program” means the health care infection surveillance, prevention,
and control program within the department.

SEC. 5. Section 1288.5 of the Health and Safety Code is amended to
read:

1288.5. (a) By July 1, 2007, the department shall appoint a Healthcare
Associated Infection Advisory Committee (HAI-AC) that shall make
recommendations related to methods of reporting cases of hospital acquired
infections occurring in general acute care hospitals, and shall make
recommendations on the use of national guidelines and the public reporting
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of process measures for preventing the spread of HAI that are reported to
the department pursuant to subdivision (b) of Section 1288.8.

(b) The advisory committee shall include persons with expertise in the
surveillance, prevention, and control of hospital-acquired infections,
including department staff, local health department officials, health care
infection control professionals, hospital administration professionals, health
care providers, health care consumers, physicians with expertise in infectious
disease and hospital epidemiology, and integrated health care systems experts
or representatives.

(c) The advisory committee shall meet at least every quarter and shall
serve without compensation, but shall be reimbursed for travel-related
expenses that include transportation, lodging, and meals at the state per
diem reimbursement rate.

(d) In addition to the responsibilities enumerated in subdivision (a), the
advisory committee shall do all of the following:

(1) Review and evaluate federal and state legislation, regulations, and
accreditation standards and communicate to the department how hospital
infection prevention and control programs will be impacted.

(2) In accordance with subdivision (a) of Section 1288.6, recommend a
method by which the number of infection prevention professionals would
be assessed in each hospital.

(3) Recommend an educational curriculum by which health facility
evaluator nurses and department consultants would be trained to survey for
hospital infection surveillance, prevention, and control programs.

(4) Recommend a method by which hospitals are audited to determine
the validity and reliability of data submitted to the NHSN and the department.

(5) Recommend a standardized method by which an HAI occurring after
hospital discharge would be identified.

(6) Recommend a method by which risk-adjusted HAI data would be
reported to the public, the Legislature, and the Governor.

(7) Recommend a standardized method by which department health
facility evaluator nurses and consultants would evaluate health care workers
for compliance with infection prevention procedures including, but not
limited to, hand hygiene and environmental sanitation procedures.

(8) Recommend a method by which all hospital infection prevention
professionals would be trained to use the NHSN HAI surveillance reporting
system.

SEC. 6. Section 1288.8 of the Health and Safety Code is amended to
read:

1288.8. (a) By January 1, 2008, the department shall take all of the
following actions to protect against HAI in general acute care hospitals
statewide:

(1) Implement an HAI surveillance and prevention program designed to
assess the department’s resource needs, educate health facility evaluator
nurses in HAI, and educate department staff on methods of implementing
recommendations for disease prevention.
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(2) Revise existing and adopt new administrative regulations, as
necessary, to incorporate current federal Centers for Disease Control and
Prevention (CDC) guidelines and standards for HAI prevention.

(3) Require that general acute care hospitals develop a process for
evaluating the judicious use of antibiotics, the results of which shall be
monitored jointly by appropriate representatives and committees involved
in quality improvement activities.

(b) On and after January 1, 2008, each general acute care hospital shall
implement and annually report to the department on its implementation of
infection surveillance and infection prevention process measures that have
been recommended by the federal Centers for Disease Control and
Prevention Healthcare Infection Control Practices Advisory Committee, as
suitable for a mandatory public reporting program. Initially, these process
measures shall include the CDC guidelines for central line insertion practices,
surgical antimicrobial prophylaxis, and influenza vaccination of patients
and healthcare personnel. In consultation with the advisory committee, the
department shall make this information public no later than six months after
receiving the data.

(c) The advisory committee shall make recommendations for phasing in
the implementation and public reporting of additional process measures and
outcome measures by January 1, 2008, and, in doing so, shall consider the
measures recommended by the CDC.

(d) Each general acute care hospital shall also submit data on
implemented process measures to the National Healthcare Safety Network
of the CDC, or to any other scientifically valid national HAI reporting system
based upon the recommendation of the federal Centers for Disease Control
and Prevention Healthcare Infection Control Practices Advisory Committee
or to another scientifically valid reporting database, as determined by the
department based on the recommendations of the HAI-AC. Hospitals shall
utilize the federal Centers for Disease Control and Prevention definitions
and methodology for surveillance of HAI. Hospitals participating in the
California Hospital Assessment and Reporting Task Force (CHART) shall
publicly report those HAI measures as agreed to by all CHART hospitals.

(e) In addition to the requirements in subdivision (a), the department
shall establish an infection surveillance, prevention, and control program
to do all of the following:

(1) Designate infection prevention professionals to serve as consultants
to the licensing and certification program.

(2) Provide education and training to department health facility evaluator
nurses and consultants to effectively survey hospitals for compliance with
infection surveillance, prevention, and control recommendations, as well
as state and federal statutes and regulations.

(3) By January 1, 2011, in consultation with the HAI-AC, develop a
scientifically valid statewide electronic reporting system or utilize an existing
scientifically valid database system capable of receiving electronically
transmitted reports from hospitals related to HA.
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(4) Provide current infection prevention and control information to the
public on the Internet.

(5) Beginning January 1, 2011, provide to the Governor, the Legislature,
and the Chairs of the Senate Committee on Health and Assembly Committee
on Health, and post on the department’s Web site, an annual report of
publicly reported HAI infection information received and reported pursuant
to this article.

SEC. 7. Section 1288.95 is added to the Health and Safety Code, to read:

1288.95. (a) No later than January 1, 2010, a physician designated as
a hospital epidemiologist or infection surveillance, prevention, and control
committee chairperson shall participate in a continuing medical education
(CME) training program offered by the federal Centers for Disease Control
and Prevention (CDC) and the Society for Healthcare Epidemiologists of
America, or other recognized professional organization. The CME program
shall be specific to infection surveillance, prevention, and control.
Documentation of attendance shall be placed in the physician’s credentialing
file.

(b) Beginning January 2010, all staff and contract physicians and all
other licensed independent contractors, including, but not limited to, nurse
practitioners and physician assistants, shall be trained in methods to prevent
transmission of HAI, including, but not limited to, MRSA and Clostridium
difficile infection.

(c) By January 2010, all permanent and temporary hospital employees
and contractual staff, including students, shall be trained in hospital-specific
infection prevention and control policies, including, but not limited to, hand
hygiene, facility-specific isolation procedures, patient hygiene, and
environmental sanitation procedures. The training shall be given annually
and when new policies have been adopted by the infection surveillance,
prevention, and control committee.

(d) Environmental services staff shall be trained by the hospital and shall
be observed for compliance with hospital sanitation measures. The training
shall be given at the start of employment, when new prevention measures
have been adopted, and annually thereafter. Cultures of the environment
may be randomly obtained by the hospital to determine compliance with
hospital sanitation procedures.

SEC. 8. No reimbursement is required by this act pursuant to Section 6
of Article X1I1 B of the California Constitution because the only costs that
may be incurred by a local agency or school district will be incurred because
this act creates a new crime or infraction, eliminates a crime or infraction,
or changes the penalty for a crime or infraction, within the meaning of
Section 17556 of the Government Code, or changes the definition of a crime
within the meaning of Section 6 of Article XIIIB of the California
Constitution.
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Major Articles

Staffing requirements for infection
control programs in US health
care facilities: Delphi project

Carol O’Boyle, PhD, RN?
Marguerite Jackson, PhD, RN, FAANP
Susan J. Henly, PhD, RN?
Minneapolis, Minnesota, and San Diego, California

Background: The guideline for staffing infection control programs of 1 infection control professional (ICP) for every 250 occu-
pied acute care beds has been used in many health care facilities in the United States since 1985. Since that time, the health
care system, patient populations, and expectations about the work of infection prevention and control programs have changed
substantially.

Methods: The Delphi method was used; data were obtained from a group of ICPs through a series of 10 surveys. Through this
iterative process, participant responses were progressively synthesized and areas of agreement and disagreement identified.
These surveys were conducted by electronic and paper mail to identify the personal ICP characteristics and structural variables
associated with performance of activities required for contemporary infection prevention and control programs in a variety of
health care settings.

Results: Delphi panel members (n = 32) from 20 states and who represented acute care, long-term care, and community care set-
tings reported tasks in addition to those identified in earlier task analyses as well as expanded responsibilities. Competing respon-

sibilities and lack of adequate resources were the most frequently cited reasons for nonperformance of essential infection control

tasks. A ratio of 0.8 to 1.0 ICP for every 100 occupied acute care beds was suggested as adequate staffing by the Delphi panel.

Conclusions: Infection control responsibilities have expanded beyond the traditional acute care setting. Recommendations for
staffing must not only consider the number of occupied beds (average daily census) but also include the scope of the program,
the complexity of the health care facility or system, the characteristics of the patient population, and the unique or urgent

needs of the facility and community. (Am | Infect Control 2002;30:321-33.)

In 1985 the Centers for Disease Control and
Prevention (CDC) reported results of the Study on
the Efficacy of Nosocomial Infection Control
(SENIC), which showed that optimal staffing for
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infection control programs in the United States was
1 infection control professional (ICP) for every 250
occupied beds in acute care facilities. The report
further described the positive influence of a part-
time physician on lowering the rates of surgical site
infections.!? In the years since the 1985 SENIC
report, ICPs have consistently reported an increase
in infection control work activities. Concurrently,
many ICPs have also reported that resources for
infection control staff have remained static or have
been reduced. Quality improvement programs have
also emerged, and some have included infection
control programs as a method for monitoring out-
comes and as an exemplar of a system for monitor-
ing and evaluating care.

Emergence of multidrug resistant micro-organisms in

all types of health care facilities has necessitated
increased ICP activity related to patient placement
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Fig 1. The Delphi project.

and patient care practices. The increase in infection
control work activities has also been influenced by
the need for ICPs to respond to the HIV/AIDS epidem-
ic, including implementing Universal Precautions,
which became a component of Standard Precautions
in 1996.7 ICPs also have been instrumental in ensur-
ing that their health care facilities complied with var-
ious Occupational Safety and Health Administration
(OSHA) mandates.* The OSHA regulations related to
prevention and control of bloodborne pathogens
included heightened requirements for education and
for personal protective equipment. All of these
changes have increased the time and resources need-
ed for educating and training health care workers
(HCWs) at all levels and have resulted in increased
documentation, monitoring, and reporting.

During the past 2 decades, the configuration of the
components of the US health care system has
changed. Many hospitals merged or became part of
multihospital health systems that included health
care facilities across the continuum of care.
Changes in the organization and delivery of health
care services prompted an expansion of the job
functions of many ICPs to include not only infection
control programs in acute care or long-term care
(LTC) facilities but also responsibility for combina-
tions of health care agencies and nonacute types of
health services such as freestanding surgery units,
medical and dental clinics, child and adult day care
centers, and rehabilitation services. When these
changes were first introduced in the United States,
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essential elements of infection control programs in
many of the nonacute care settings had not been
identified nor had the required resources for infra-
structure and ICP staffing been delineated.
Consensus papers published during the past 5
years>® recommended appropriate infection con-
trol program activities and supporting infrastruc-
ture. The authors of these papers acknowledged the
changes in complexity of the work of the ICP and
further suggested that bed size not be used in deter-
mining staffing needs but rather the scope of the
infection control program.>°

As the complexity of performing infection preven-
tion and control tasks, responding to the needs of
the changing health care system, and managing
infection control programs in multisetting health
care systems became evident, ICPs approached
their professional organization, the Association
for Professionals in Infection Control and
Epidemiology, Inc (APIC). The APIC membership
requested research be conducted to identify the
staffing requirements for infection control pro-
grams in US health care facilities. In response, APIC
appointed a Staffing Research Advisory Committee
(SRAC) composed of representatives of APIC and
CDC. The SRAC established a long-term goal of
developing staffing guidelines for infection control
programs through use of a research design that has
the following 3 phases:

Phase I: Identify activities and resources of ICPs.

Phase II: Determine an association between
the implementation of infection control
standards/recommendations and rates of
nosocomial infections in a sample of US
health care facilities.

Phase III: Describe and quantify outcomes of
nosocomial infection for patients, institutions,
and society in terms of morbidity, mortality,
and cost.”

The purpose of this article is to report findings
from Phase 1. The goals of the first phase of the
staffing research project are described in the fol-
lowing: (1) to identify activities either not identified
in previous task analyses performed by the
Certification Board of Infection Control (CBIC) or
not present in the same intensity; (2) to describe
time and task relationships; (3) to identify the rela-
tive importance of infection control activities; (4) to
identify essential infection control tasks; and, (5) to
describe the association between external and
internal resources and performance of essential
infection control functions.
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METHODS

The Delphi method was used for the Phase I
research project. The Delphi method can obtain
both qualitative and quantitative data through an
iterative process in which the opinions of a panel,
composed of members of the target group, are
obtained through a series of surveys. A Delphi panel
can be composed of purposefully selected members
of the target group or experts in the content area.
With use of the Delphi method, findings from each
survey are summarized and validated with the panel
before the content of the next survey is developed.
In this validation process, issues are clarified with
the panel until there is agreement about the per-
spectives or until the reasons for the nonagreement
are clear and understood. Thus, the Delphi method
can be used to identify trends, establish areas of
agreement, and develop forecasts about a particular
issue or problem area (Fig 1).89

Delphi panel members complete surveys without
meeting face-to-face, thus reducing the influence
of peer pressure. The strengths of the Delphi
method are that it can be used to identify needs,
solve problems, develop predictions, and discover
areas of consensus or agreement in a cost-effective
manner.10-12

Participants

APIC chapter presidents and other members of the
APIC leadership submitted a total of 89 names of
ICPs actively employed in an infection control
practice as potential Delphi panel members. Of
these 89 potential members, 57 were from acute
care settings and 32 were from nonacute care set-
tings. The recommended size for a Delphi panel is
from 30 to 40 members. The SRAC recommended
that two thirds of the panel be from acute care set-
ting and that one third be from nonacute care set-
tings. To meet the desired distribution, the names
of 30 individuals were randomly selected from
acute care and 15 from nonacute care settings. In
July of 1999, each of the 45 ICPs was invited to par-
ticipate in the Delphi project via letter from the
chair of the SRAC (M. ].).

Procedure

Five rounds of surveys were sent to Delphi panel
members by fax, letters, and e-mails. Each round
consisted of an initial survey and a follow-up vali-
dation survey for a total of 10 surveys.
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Data analysis

Data were collected from the 10 surveys that were
sent to Delphi panel members. Quantitative data
from the surveys were entered into a database.
Statistical Package for the Social Sciences (SPSS)
was used for the analysis. Qualitative data generat-
ed by the surveys were synthesized by the principal
investigator (C.O.), organized into categories and
themes, and reviewed with at least 1 member of the
SRAC and a consultant who is an expert on the
Delphi method.

Instruments

Survey validity was addressed through the use of a
panel purposefully selected to represent the target
group and by use of tasks identified in previous task
analyses performed by CBIC as a foundation for the
surveys.!>17 The development and interpretation of
each round of surveys were reviewed with both con-
tent and Delphi method experts. In each validation
survey, panel members were asked to review the
interpretations of the researchers and validate, clar-
ify, and/or disagree with the synthesized findings.

In Round 1, panel members were asked about their
professional discipline, certification status, educa-
tional preparation, years of practice in infection
control, characteristics of their health care facility,
the number of ICPs, hours per week paid to work in
infection control, multifacility or system responsi-
bilities, presence and pay status of a physician epi-
demiologist or medical director of the infection con-
trol program, computer and laboratory resources,
and average bed census. Included in the Round 1
mailing was a copy of the article by Turner and col-
leagues!? listing the tasks within the major cate-
gories of infection control functions and a summary
description of the Delphi method provided by the
Delphi consultants. The Delphi panel was asked to
identify activities that were either not identified or
not present in the same intensity as in the 1996 task
analysis and to also list factors that influenced the
time needed to perform infection control functions.

In Round 2, panel members were asked to rank the
factors identified in round 1 according to their influ-
ence on time needed to perform infection control
functions (from most to least amount of time).
Panel members also were asked to estimate per-
centages of time used in performing major infec-
tion control functions and the percentage of time
used in the tasks listed within each function.





324 Vol.30 No. 6

Table I. New infection control tasks identified by Delphi panel
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CBIC content category

Subcategory

New tasks

Identification of infectious disease processes
Surveillance and epidemiologic investigation

Preventing/controlling the transmission of
infectious agents

Integrate surveillance activities in affiliated
alternative care setting

Develop IC strategies to address risk of
transmission between patients and HCWs
(eg, screening, policies, follow-up)

Act as infection control liaison with public

Report cases of communicable disease

None

. Perform surveillance in home care and

ambulatory care

I. Worker compensation consultations
2. Latex allergies

3.

4. Environmental sampling—air sampling,

Bioterrorism

particle counts

. Participate in CDC Emerging

Infections Program

. Participate in infection control

research projects (for local, state
public health)

Participate in special projects 3. Participate in infection control

Advise re: IC implications of architectural

research projects for own agency or
manufacturer

. Weekly construction meetings

. Educate facility and construction staff

. Develop guidelines for entire project

. Monitor compliance with construction
barriers

. Pre-occupancy testing

|. System-wide responsibilities for
specific elements of the IC program
or for the system-wide comprehensive
IC program.

A w N —

(%)

Recommend equipment, personnel, resources 2. Chair QA Committee

IV Program management and communication
health authorities
design, remodeling
Program planning
V  Education

None

Table 2. Infection control system-wide responsibilities

Area of system

CBIC content category responsibility

| Identification of infectious disease processes

II' Surveillance and epidemiologic Statistics
investigation Reports
Il Preventing/controlling the transmission OSHA
of infectious agents Employee health
IV Program management and communication Policies

Quality improvement
Product evaluation

Research
Managing program
Construction

V Education Education

VI Other Long-term care

Other care settings

Infection control scenarios were used in Round 3 to
approximate the clinical realities of the practice of
infection control and to obtain a forced choice rank-
ing of activities to be completed within a specific
amount of time. ICPs attending the annual APIC
Educational Conference, Minneapolis, Minnesota, in

June 2000 submitted clinical situations that were used
to develop scenarios. Using the scenarios to reflect
time and work priorities, panel members were asked
to rank the order in which they would complete tasks
and indicate those tasks they would not complete.

Round 4 included a list of infection control tasks
from the 1996 CBIC job analysis,' and the partici-
pants were asked to designate the tasks as essential,
nonessential, or essential but “not doing.” Round 4
also included open-ended questions about the rea-
sons that tasks designated as essential were not
being performed.

In the final round (Round 5), panel members were
provided with a list of facilities categorized by type
and bed size and were asked to estimate the number
of full-time ICPs necessary to provide an appropri-
ate level of infection control program support.

RESULTS

Of the 45 panel members who received the original
mailing, 35 responded, for a participation rate of
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Fig 2. Time estimates for major infection control functions (n = 32).

79% . From September 1999 to July 2001, 32 of the
original 35 respondents completed all 10 surveys, for
a completion rate of 91%. Most of the participants
(29: 91 %) were nurses; the other 3 were medical tech-
nologists. Average age was 45.8 (SD = 6.95) years.

The educational achievement of participants who
responded was about equally divided between asso-
ciate degrees and diplomas (11; 34.4 %), bachelor’s
degrees (10; 31.3%), and master’s or other degrees
(10; 31.3%). Almost all were certified in infection
control (28; 87.5%). Participants were experienced
infection control professionals. On average, they
reported 9.41 (SD = 4.66) years of work in the area
of infection control; only 5 (15%) respondents said
that they had worked for fewer than 5 years as
infection control professionals.

The Delphi panel included ICPs from 20 states, with
22 (68 %) members employed in acute care settings.
Other work settings included long-term care and
mental health and home care. Most 26 (81.3%)
worked in a single setting, but some (6; 18.7%)
reported having responsibility for infection control
in multiple settings.

Current practice

To capture the scope of ICP activities, Delphi panel
members identified tasks not listed in the 1996 CBIC
task analysis.!> Panel members listed job responsi-

bilities other than infection control in the areas of
employee health and management. The greatest
number of new or expanded activities occurred in
the management and communication functions.
Tasks related to construction, system-wide infection
control responsibilities, required reporting, and
research projects were the most frequently cited
activities. Additions to, or expansions, of infection
control activities according to the major infection
control categories defined by CBIC are listed in
Table 1.1 System-wide responsibilities reported by
the Delphi panel are listed in Table 2.

Noninfection control tasks were included in the job
responsibilities of 15 (47 %) who were paid only for
infection control work. These additional responsi-
bilities included quality improvement (5; 16%),
employee health (6; 19%), clerical work (4; 12.%),
and nursing education (2; 6%). Estimates of work
time spent on these additional responsibilities
ranged from 5% to 60%, with employee health
responsibilities taking the greatest amount of time.
Additional job responsibilities outside of infection
control functions for which ICPs received a salary
included quality improvement, employee health
service, hazardous waste, “nursing responsibilities,”
education, and management of hospital depart-
ments. Other activities listed by the Delphi mem-
bers as competing “responsibilities” were activities
with hospital committees (eg, product, safety, nurs-
ing procedures) and the “crisis” of the moment.
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Box |
Scenario No. 2

You are the only full-time ICP in a 250-bed acute care
community hospital. It is 2 PM Thursday, and you have finished
rounds on the nursing units and the intensive care unit
(except for the emergency room).You receive a page, and you
answer a phone call from a physician who has a rash on both
arms and is questioning whether he should scrub for surgery
with poison ivy. His primary physician says that he can.

You now need to make multiple phone calls to the infec-
tious disease chairperson and the director of the operating
room.While you are trying to complete these calls, the sur-
geon with poison ivy keeps calling to talk to you and find out
what is happening.You are trying to convince him that he
should not scrub in for surgery because of the possibilities of
skin scales being shed. At the same time, you take a call from
the neurology unit about a postoperative patient who under-
went laminectomy and now has a 102°F fever (third case this
year).A few minutes later you received a phone call from
Employee Health Services about an employee who has
bloody diarrhea and still would like to work. (You remember
there was an outbreak of Escherichia coli this past January.)

You are the only infection control practitioner for
this facility; please rank the tasks in the order you in
which you would complete them; with | being the
first and 5 being the last task to be completed. If
there are tasks you would not complete, please mark
with “NC.’

__ Proceed with making multiple phone calls to the
infectious disease chairperson and the operating room
director.

— Go to the neurology unit, interview the nurse manager
regarding the postoperative laminectomy patient with
the 102°F fever and review the chart.

__ Make a phone call to Employee Health Services to speak
with someone regarding the employee who has bloody
diarrhea and still would like to work.

__ Finish chart reviews in Medical Records and complete
data entry for necessary items.

_ Complete rounds in the Emergency Department.

Box 2

Scenario No. 5

It is 7:30 AM Friday, and you are going on vacation next
week.You came into work planning to do surveillance, and
while you are reviewing laboratory reports you are notified
that a resident in Internal Medicine was told to come to
work last weekend despite a possible diagnosis of chicken-
pox.You were not aware of the situation so you must com-
plete the exposure investigation that day (Friday) because
you are leaving tomorrow.

By 2 PM, you had completed the following tasks: reviewed
laboratory reports from the previous day and identified med-
ical records needing review; went to a nursing unit to discuss
problems with implementation of the new needleless system
for intravenous therapy; identified and located staff, patients,
and others exposed to the medical resident with chickenpox;
partially completed chart review to identify physicians
responsible for follow-up of patients exposed to medical res-
ident with chickenpox; verified the immune status of 3 med-
ical students (immune), | resident (immune), | physician
(immunity uncertain); reviewed a list of nonimmune employ-
ees; called the laboratory to set aside a time to run varicella
titers; notified Employee Health Services that the physician
with uncertain immunity is coming in for blood to be
obtained for varicella titer; and discussed the situation with
chairperson of ICC (multiple times), trying to resolve
whether a correct diagnosis of varicella has been made.

At 2 PM you still have the following tasks to com-
plete. Please rank the tasks in the order you would
complete them, with | being the first and 3 being the
last task to be completed. If there are tasks you
would not complete, please mark them with “NC.”
— Resolve issues surrounding the diagnosis so that you

know whether to complete the investigation.

__ Complete chart reviews to notify physicians of exposed
patients regarding the need for follow-up and make an
arrangements with the laboratory to have special
varicella titers processed.

—  Communicate to the person covering for you while you
are on vacation a plan of action if titers of any exposed
employees show no immunity.

Time estimates for infection control
functions

Delphi panel members estimated the percentage of
time used in the major IC categories (identification
of infectious disease processes, surveillance/epi-
demiologic investigations, prevention of transmis-
sion of infectious agents, control of transmission of
infectious agents, communication and manage-
ment, education and training) and the time esti-
mates for a subset of tasks within each of the major
categories.

The activity with the greatest amount of mean esti-
mated time was surveillance—at 27 % —followed by

education (16 %), prevention (14%), and communi-
cation activities (14%). The least amount of esti-
mated mean allotment of time was for control activ-
ities (8 %) (see Fig 2). For surveillance, the greatest
proportion of time (mean percent) was spent on
case finding (32%), followed by analysis of data
(20%). Tasks within the education function were
evenly distributed in the following activities: devel-
oping education materials (35%), presenting educa-
tional information (35%), and assessing education-
al needs (25%).

Developing policies consumed the greatest amount
of time in prevention activities (20%), followed by
analyzing information from resources (18%) and
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Table 3. Infection control functions: essential tasks and nonperformance of tasks
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Nonperformance of

. A major functions (n = 32) Rated essential Nonperformance*
Major function
Task Mean % SD Range n % Mean %
Identify infectious disease process 8.33 14.04 0-50.00
Identify reservoirs 31 90.3 7.1
Identify occurrences 31 100.0 9.7
Assess patients 31 100.0 9.7
Advise providers about testing 31 83.9 15.4
Interpret test results 31 83.9 77
Specimen management 31 54.8 11.8
Surveillance system 5.36 10.73 0-42.86
Plan and design surveillance 31 100.0 0.0
Data collection: surgeries, devices, populations at risk 31 96.7 34
Handle computer reports 31 90.3 10.7
Interpret surveillance data 31 96.8 0.0
Determine facility-specific denominator data/surgeries 31 87.1 74
Communicate findings 31 100.0 6.5
Interventions from surveillance 31 100.0 6.5
Conduct epidemiologic investigations 1.56 8.84 0-50.00
Investigate clusters 31 100.0 0.0
Report findings 31 96.8 32
Prevent transmission of infectious agents 10.80 21.96 0-90.91
Attend meetings: policy and procedure 31 83.9 38
Develop/review policies and procedures 31 100.0 6.5
Identify control strategies hand hygiene and antisepsis 31 96.8 10.0
Identify control strategies cleaning, disinfection, sterilization 30 96.7 20.7
Identify control strategies variances 31 96.8 33
Identify control strategies for patient care settings 31 93.5 34
Identify control strategies for nonpatient care settings 30 96.7 20.7
Identify control strategies for procedures and devices 30 90.0 18.5
Identify control strategies for regulated medical waste 31 96.8 20.0
Identify control strategies for equipment and supplies 31 90.3 17.9
Develop control strategies to minimize transmission 31 100.0 6.5
from patient to provider
Control transmission of infectious agents 4.69 10.57 0-33.33
Communication 31 100.0 0.0
Access to resources 31 100.0 6.5
Access to expert knowledge/resources 31 100.0 0.0
Access to timely diagnostic information 31 100.0 9.7
Implementing outbreak investigation/control 30 100.0 6.7
Educating about outbreaks 31 96.8 6.7
Communication/management of infection control program 7.29 12.81 0-44.44
Program planning 31 100.0 6.5
Recommendations for IC program Equipment and personnel 31 100.0 16.1
Special projects cost benefit, efficacy, product evaluation 31 96.8 20.0
Advise administration Infection control architectural 31 93.4 24.1
design/renovation
Distribute infection control findings to institutions 31 100.0 32
Supervise infection control training 28 100.0 7.1
Participate in quality improvement 31 100.0 6.5
Enhance regulatory compliance 31 96.8 33
Assist with accreditation/licensure 31 93.5 0.0
Report communicable disease 31 96.8 6.7
Education and training 10.94 21.94 0-75.00
Assess provider educational needs 31 100.0 9.7
Develop education/training materials 31 100.0 9.7
Deliver education and training 31 100.0 9.7
Evaluate education/training outcomes 30 96.7 17.2
Total (essential tasks/major functions) 7.71 10.97 0-44.44

*Percent nonperformance is computed for tasks deemed essential by individual respondents.
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developing prevention strategies for HCWs and
patients (18 %). The task necessitating the greatest
amount of time in the management and communi-
cation functions was compliance with regulations,
such as required reporting and meeting accredita-
tion standards (17 %), followed by quality improve-
ment activities (14 %) and planning (13%).

Assessing patients’ potential for transmission of
micro-organisms was estimated to take 30 % of the
time for infectious disease identification activities,
followed by interpreting laboratory results (25%)
and identifying the epidemiologic factors of micro-
organisms (21 %). During outbreaks, time for con-
trol measures was divided into communication of
control measures (31%), which was followed by
obtaining information from medical records (26 %)
and consulting with an expert (18%).

Factors influencing time for infection
control functions

Panel members reported “competing responsibili-
ties” as having the greatest influence on time to
perform surveillance, epidemiologic investigations,
and prevention activities. Competing responsibili-
ties also influenced the time necessary to perform
communication and management activities.

Lack of adequate resources influenced panel mem-
bers’ ability to perform tasks across all infection
control functions. Adequate resources included lab-
oratory, staff, electronic medical record systems,
access to infection control experts or infection con-
trol resources, adequate time for data analysis, and
education of HCWs. Lack of resources was the most
important factor influencing the time related to
identification of infectious diseases, education, and
control activities.

Time management

When provided with clinical scenarios, panel mem-
bers provided mean ranks for the order in which
they would perform activities. Panel members
agreed on the sequence of actions and the average
ranking of tasks for 5 of the 7 clinical scenarios
(Box 1). In scenarios 2 and 5, days of “usual” infec-
tion control activities were described with the addi-
tion of a potential or real outbreak situation. In
these scenarios, panel members selected tasks in
the following order: control activities, followed by
actions to access infection control resources and
then additional case finding and communications.
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Weighting infection control activities

Delphi panel members evaluated a list of functions
and tasks as “essential,” “nonessential,” or “essential
but not performing.” Essential was defined as “those
tasks necessary for the functions of the infection con-
trol program that are closely associated with decreas-
ing infection risk and/or improving patient safety.” Of
the 46 tasks listed, at least 5 members considered the
following 4 tasks as nonessential: advise health care
providers regarding appropriate laboratory testing to
detect immunity to infectious diseases; interpret
results of diagnostic testing and findings; recommend
collection, handling, transport, and storage tech-
niques for microbiologic specimens; and attend meet-
ings regarding policies and procedures.

All of the remaining tasks listed in Table 3 were
rated as essential by 87% or more of the Delphi
panel members. Table 4 lists mean percentages of
panel members who ranked tasks as “essential,” the
mean percent of nonperformance of specific tasks
that had been ranked as essential, and the mean
percent of nonperformance of tasks rated as essen-
tial within each major infection control function.

As shown in Table 4, there was no significant relation-
ship between the characteristics of the panel members
(education, certification status, work as a solo ICP) and
the nonperformance of tasks within the major func-
tions of infectious disease identification, education,
and surveillance system design. There were significant
differences in the nonperformance of epidemiologic
investigations, prevention, control, communication,
and management functions and panel characteristics.
Of the 22 who responded to questions related to rea-
sons for nonperformance of essential tasks, 9 (41 %)
cited time, and 15 panel members proposed inade-
quate staffing as the most common reason for non-
performance of essential tasks. Examples of com-
ments related to staffing are listed in the following:

“I am being pulled to work the floor all shifts, being
given a variety of duties to complete, and adminis-
tration makes it clear that infection control tasks
can wait or be put aside.”

“I suspect we have different criteria for ‘essential’
activities ... what suffers when essential activities
go undone? Patient health, my supervisor’s percep-
tion of me, my own perception of competence?”

Of the 13 panel members who indicated that all
“essential” tasks were completed, 38% reported
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Table 4. Any nonperformance of major functions and Delphi panel characteristics

Major function Characteristic Group N % Nonperformance* m;? P
Identify infectious disease process All 32 31.3
Surveillance system All 32 25.0
Conduct epidemiologic investigations All 32 3.1
CIC Yes 28 0.0 7.23 .0l
No 4 25.0
Prevent transmission of infectious agents All 32 344
Solo ICP Yes 18 50.0 4.45 .04
No 14 14.3
Control transmission of infectious agents All 32 18.8
Education AA 6 50.0 422 .04
Bachelor of science 24 12.5
or higher
Communication and management All 32 31.3
Education AA 6 66.7 3.75 .05
Bachelor of science 24 25.0
or higher
Education and training All 32 25.0
Total All 32 50.0

*Nonperformance is a report of nonperformance of any task (rated as essential) in the major function area.

working more than 40 hours a week or reported
that adequate staff was available to complete essen-
tial infection control tasks.

Estimates of the influence of internal
resources on essential infection control
functions

Delphi panel members provided their estimates of
the staffing resources necessary to perform essen-
tial infection control functions for a variety of
health care settings. The recommendation of 1 ICP
for every 250 occupied beds (a ratio of 0.4 ICPs/100
beds) has been used by US and international health
care facilities since 1985.12 Delphi panel members
provided their estimates of ICP staffing for an
appropriate infection control program. For all set-
tings, panelists recommended at least twice the
staffing level of the 1985 CDC report!-? (Table 5). For
facilities with at least 100 occupied beds, the pan-
elists recommended 1 full-time equivalent (FTE) ICP
to operate an infection control program regardless
of the type of setting. The recommendations were
similar for acute care, multipractice, and long-term
care settings. There was a greater range in the rec-
ommended FTEs when large facilities were com-
pared by bed size. Table 5 lists the median, the low-
est, and the greatest number of recommended FTE
ICPs for different types of health care agencies by
bed size. The range between the lowest and greatest
scores is also presented.

DISCUSSION

The major obstacles to completing infection control
functions reported by Delphi panel members are
competing responsibilities and access to resources.
Many of the competing responsibilities listed by
Delphi panel members are tangential to infection
control work but are included in their job responsi-
bilities. Panel members also are expected to assume
responsibilities in addition to those identified in pre-
vious task analyses, such as bioterrorism response,
workers’ compensation issues, and latex allergies.

Some tasks previously identified as related to infec-
tion control programs (eg, construction, research)
have expanded in scope and intensity and thereby
consume a substantial portion of available time. For
example, responsibilities related to construction,
research, or employee health were reported to con-
sume up to 60% of some panel members’ time. In
addition to the expanded responsibilities in infec-
tion control-related areas, panel members reported
responsibilities for noninfection control functions
(some without additional pay). These responsibili-
ties are likely related to the shortage of nurses and
the economic limitations of the institution. Panel
members also reported that some of these addition-
al responsibilities are not reflected in their job
description, and therefore, the influence on
resources necessary for an infection control pro-
gram is difficult to quantify.
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Table 5. Delphi panel: Recommend FTE ICP staffing for patient care settings by bed size
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Setting
FTE Facility size Acute care Multisetting Specialized facility Long-term care
Median 100 1.0 1.0 1.0 0.8
200 1.6 1.8 1.5 1.1
300 25 25 25 2.0
400 34 3.0 3.0 2.5
500 4.0 35 38 3.0
>500 4.0 35 39 3.0
Recommendations: Low to high 100 0.5-1.5 0.8-1.0 0.8-1.0 0.5-1.0
200 1.0-2.0 1.0-2.0 1.0-2.0 0.8-2.0
300 1.5-3.0 1.3-3.0 1.5-3.0 1.0-3.0
400 2.0-5.0 1.5-5.0 2.0-5.0 1.3-4.0
500 2.0-5.5 2.0-5.5 2.4-5.5 2.0-5.0
>500 0.5-6.0 0.5-6.0 0.5-6.0 0.5-5.0
Range 100 1.0 0.3 0.3 0.5
200 1.0 1.0 1.0 1.2
300 1.5 1.7 1.5 2.0
400 3.0 35 3.0 2.7
500 35 35 3.1 3.0
>500 5.5 5.5 5.5 4.5

FTE, Full-time equivalent; range = difference between high and low scores.
Note: N = 30. All entries are rounded to the nearest tenth.

For some panel members, infection control respon-
sibilities have expanded from one type of health
facility to multiple care settings and system-wide
responsibilities. The addition of responsibility for
multiple sites with patients at varying risk for noso-
comial infection because of differences in diagnos-
tic and therapeutic interventions and host charac-
teristics adds to the complexity of infection control
practice. System-wide responsibilities also increase
the breadth of knowledge needed for practice and
the need for resources to coordinate, communicate,
and manage functions across multiple settings.

Establishing priorities was not reported as a concern
by any panel member. Delphi panel members
reported not using an excessive amount of time for
the surveillance function. Surveillance is a method
for identifying outcomes and process indicators for
patient and employee safety, and panel members
estimated that only 27 % of their annual time is used
for surveillance. Other time estimates for the major
functions seemed appropriate; epidemiologic inves-
tigations took less of the total estimated time but
took priority over other infection control functions
when they occurred. Given the clinical scenarios,
members of the Delphi panel chose realistic action
steps, set priorities, and made appropriate judgments
about setting priorities and managing their time.

Although influenced by their practice setting,
Delphi panel members agreed with infection con-
trol tasks identified as essential by earlier CBIC task
analyses.!> Tasks that panel members disagreed
about the “essential” nature were more likely relat-
ed to laboratory tests (eg, advising, interpreting,
handling specimens). Panel members from long-
term care settings that use reference laboratories or
panel members from large tertiary care institutions
with laboratory resources were more likely to
report these tasks as a responsibility of physicians
or laboratory personnel.

It is important to note that of the 46 tasks catego-
rized as “essential” by the majority of the Delphi
panel, 40 of those tasks were not performed at
some point in time by at least 1 member of the
Delphi panel because of time or resource limita-
tions. Some panel members reported performing
“essential” tasks superficially. Other Delphi panel
members reported completing all “essential” tasks
by working extra hours or “taking work home.”
“Noninfection control tasks” required more than
50% of some panel members’ time. Comments by
some members of the panel regarding nonperfor-
mance of essential tasks, or performing the task
superficially, reflected a sense of overwhelming
work responsibilities.
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Delphi panel members suggested an average ICP
ratio per occupied bed that is more than twice that of
the previous 1 ICP for every 250 occupied beds. The
range of scores for recommended ICP staffing is
quite small and provides consistent estimates across
different types of facilities and institutional bed
capacities. There was greater agreement among the
panel members about the staffing needs of health
care facilities with fewer than 400 beds. The varia-
tion in the recommended staffing for the larger facil-
ities is likely related to the small size of the Delphi
panel, with few representatives of large facilities.
These Delphi panel recommendations are consistent
with CDC’s findings from the National Nosocomial
Infection Surveillance System (NNISS), in which the
median reported staffing is 1 ICP for hospitals with
an average daily census of 115 patients.!®

Reports in the health care literature have just
recently begun to describe the relationship between
staffing levels and adherence to recommended
infection control practices.!?2% Adverse patient out-
comes such as medication errors, decubitus
ulcers,?! urinary tract infections,??> acquisition of
resistant organisms,?32®> and central venous
catheter-associated bloodstream infections?® are
also reported to be related to lower nurse staffing
levels. A comprehensive study?’ of the relationship
between nurse staffing levels and multiple patient
outcomes was recently published. To bring atten-
tion to the association of nosocomial infections
with nurse staffing levels, the CDC sponsored a
working group meeting of leaders from the nursing
and infection control communities in July 2001 to
share information from both perspectives and iden-
tify ways to address these complex issues.?® In addi-
tion to the current staffing shortages, the health
care system is rapidly facing a crisis of severe pro-
portions related to the aging workforce, particularly
in nursing.??-3% As is true of nursing in general, ICPs
will be retiring in greater numbers during the next
decade than they can be replaced. Even if health
care organizations acknowledge that resources for
infection prevention and control programs should
be increased consistent with findings of this study
and consensus recommendations,>® there is seri-
ous doubt that there will be adequate numbers of
qualified ICPs to fill open positions.

The roles, responsibilities, and expectations of
health care organizations for ICPs as reported by
the Delphi panel are different than the traditional
ICP role. The complex, multifaceted problems fac-
ing contemporary health care systems that influ-
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ence infection prevention and control efforts
include not only the expansion of traditional infec-
tion control functions across health systems but
also responsibilities for activities such as coordinat-
ing or participating in bioterrorism responses,
involvement in continuous construction projects,
and educating increasing numbers of HCWs for
whom English is a second language.

The literature and research regarding the health care
work climate is relatively young, but it is important
to note that some comments by panel members
indicated a sense of futility and resignation.
Increased job demands are reported to be associated
with a greater sense of stress as well as reduced job
satisfaction.'-32 Panel members reported that many
essential infection control tasks are not being per-
formed. The most important question, however, is
whether nonperformance of essential tasks makes a
difference in patient outcome. Phases Il and III of the
original project design are intended to address this
and many other questions.

The Delphi method provided the APIC membership
with a synthesis and a summary of estimates and
opinions of a group of selected ICPs. The advantages
of the Delphi method are that an opportunity is pro-
vided for exploration of areas of agreement and
identification of trends within the practice of infec-
tion control. The limitations of the Delphi method
are related to the small number of participants and
the potential for bias. However, these reasoned find-
ings could be validated with quantitative studies.

The findings of the staffing research project indicate
that infection control job responsibilities have
expanded in 2 directions. The first is an expansion
of infection control beyond the boundaries of tradi-
tional acute and long-term care health care facilities
into community health endeavors and system-wide
activities. The second expansion is into noninfection
control responsibilities. The former expansion may
simply indicate an evolutionary change in the span
of responsibility and influence of the ICP.33 The lat-
ter expansion of ICP responsibilities into noninfec-
tion control activities likely reflects the stressors
(financial and human) within health care systems.
Infection prevention and control are pieces of the
larger health care mosaic and, as such, are reflecting
stressors inherent in resource limitations (both
human and material) within the larger system.

The challenge for the field of infection prevention
and control will be for practitioners to participate
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creatively in ICP role expansion in the application of
traditional infection control principles to new patient
care settings. In addition, the ICP will be challenged
to use new technologies while continuing to identify
and describe those “essential” infection prevention
and control activities that are associated with patient
safety and improved patient outcomes. The chal-
lenge also will include further delineating the influ-
ence of noninfection control responsibilities on the
performance of those essential infection prevention
and control activities and patient safety.

Developing recommendations for infection control
staffing and resources can no longer be made on
the basis of bed size or patient census but rather
must reflect the scope of the program, characteris-
tics of the patient population, techniques for apply-
ing our scientific knowledge base about prevention,
and the unique and/or urgent needs of the institu-
tion and community. These recommendations
must also be made in the context of the realities of
the changing health care system, the economic
pressures on all health care organizations, and the
demographics of the workforce.
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to complete this project, important to the practice of infection prevention and
control.We also thank our Delphi consultants, Nicholas Mann and Trudy Perry,
who provided substantial advice and counsel throughout this study. Kristin
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sis, and manuscript preparation. The APIC Staffing Research Advisory
Committee members were very helpful to the project and are gratefully
acknowledged—from the CDC: Elizabeth Bolyard, T. Grace Emori, Teresa Horan,
Julie Gerberding, William Jarvis,and Lynne Steele; from APIC: Candace Friedman,
Janet Franck, John Jernigan, Chris Laxton, Barbara Soule; from the Research
Foundation: Mary Castle White; and from CBIC: Lisa Docken, Dick Zoutman.
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Background: Proper staffing of infection control departments has long been a topic of inter-
est. The most complete report on the subject, the Study on the Efficacy of Nosocomial
Infection Control, was published in 1985. To provide current benchmarking comparison
data for expected staff reductions at the University of Michigan Health System, a survey of
University HealthSystem Consortium members was performed.

Methods: A survey tool was developed to obtain general demographic, staffing, and case-mix

information. An infection control professional at each institution was contacted to obtain
most of the information. Additional information was obtained from standard references.
Results: Responses were obtained from 45 University HealthSystem Consortium members
(67%). Full-time equivalent ratios were based on the following parameters and compared
for the institutions: number of occupied beds (according to occupancy rate, median 137
occupied beds/full-time equivalent), number of intensive care unit beds (median 28
beds/full-time equivalent), number of admissions or discharges (median 6686
admissions/full-time equivalent), number of ambulatory care visits (median 104,426

visits/full-time equivalent), and case-mix index (median 1.75).

Conclusions: Many institutions are using benchmarking comparison data to make deci-
sions regarding staff reductions. This survey provides preliminary data for determining the
“best practice” in staffing for infection control departments. More information may be
needed to evaluate other factors that affect infection control professionals’ workload. (AJIC

Am J Infect Control 1998;26:239-44)

Proper staffing of infection control depart-
ments has long been a topic of interest. The most
complete report on the subject, the Study on the
Efficacy of Nosocomial Infection Control, was
published in 1985.! It is becoming increasingly
important to be able to justify activities and
staffing requirements within institutions because
of the general pressures associated with changes
in health care delivery and reimbursement.

These pressures began to seriously affect the
University of Michigan Health System (UMHS) in
January 1996. Because a major emphasis was
placed on decreasing expenses, there was a deci-
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sion to benchmark each department’s staff to a
“best practice” database. Because there is no
comparable database for infection control, a sur-
vey of institutions similar to the UMHS was
begun to gather appropriate staffing information.

BACKGROUND

The UMHS is a comprehensive treatment,
research, and teaching center. It provides out-
patient care to nearly 900,000 persons each year
and inpatient care to another 35,000 from
around the state and nation. Services include
neonatology, obstetrics, cardiac and thoracic
surgery, trauma and burn treatment, cardiology,
neurology and neurosurgery, gynecology, oph-
thalmology, transplantation (including bone
marrow), and physical medicine.

The UMHS comprises the University’s med-
ical school, the A. Alfred Taubman Health Care
Center and its 110 ambulatory care clinics,
more than 15 health centers, and seven inpa-
tient hospitals with a total of approximately 850
beds. These hospitals are listed in Table 1.
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Hospital IC Survey Sheet

NAME DATE

HOSPITAL

Phone no. Fax no.

# campuses TYPE OF SYSTEM: Private MDs Paid MDs
INPATIENT

# BEDS # ORs PEDS Y/N Newborns Y/N
Cardiac Y/N Rehab Y/N Psych Y/N

ICUs - Types + number beds

OUTPATIENT
# VISITS On Site YN Cover offsite too YN
AMB SURG Y/N # Procedures
IC
#STAFF FTE SECRETARY Y/N No.
STAFF Responsibilities/Areas of coverage:
inpatient amb care primary care __ other
comments:
TYPE OF SURVEILLANCE DESIGNATED PERSON Y/N
___hosp-wide targeted other
comments:
AMB SURVEILLANCE Y/N COVER Home Care? Y/N

Comments:

Fig. 1. Survey tool.

The staff members in Infection Control and Epi-
demiology perform seven major activities for all
areas of the UMHS. These activities include targeted
surveillance, outbreak investigation, policy and pro-
cedure development and review, education and train-
ing, exposure evaluation, research, and consultation.

To determine appropriate staffing levels for
each department at the UMHS, benchmarking to
a “best practice” database was initiated. The com-
parative database used is maintained by Manage-

ment Engineering Consultants (MECON) of Oak
Brook, Illinois. It consists of information provid-
ed by the University HealthSystem Consortium
(UHC), a group of 67 academic health centers
across the United States. ;
MECON has been in business approximately
10 years. In its labor performance database ser-
vice, individual departments complete a survey,
supplying information and checking items that
characterize how the department is staffed and
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Table 1. UMHS hospitais
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Table 2. Number of occupied beds per ICP FTE

Hospital No. of beds Type Total occupied beds Median  75th percentile No. of hospitals
University Hospital 558 Adult medical- 0-250 109 13 4
surgical 251-500 128 143 26
Maternal and Child Health Center >500 165 199 15
C.S. Mott Children’s Hospital 163 Pediatrics Overall 137 176
Holden Perinatal Hospital 37 Neonatal
Women's Hospital 32 Obstetrics
Child & Adolescent 16 Psychiatric
Psychiatric Hospital
Table 3. Number of staff per ICP FTE
Adult Psychiatric Hospital 30 Psychiatric Total staff Median  75th percentile No. of hospitals
W.K. Kellogg Eye Center 10 Ophthalmology <2000 689 740 3
2001-3500 1008 1179 18
3501-5000 1424 1574 9
. . >5001 1473 1738 7
operated. MECON then provides summary infor- Ovoe?all 1118 1461
mation back to the institutions. The information
on comparative performance and characteristics
is divided into the following subcategories: (1)
RESULTS

facility information, (2) department operating
statistics, (3) staff configuration, (4) workload
and service intensity, (5) labor-productivity
ratios, (6) cost ratios, (7) statistical characteris-
tics, and (8) organizational characteristics.

The objective of the UMHS was to reduce full-
time equivalent (FTE) staffing to a level compa-
rable with the best peer academic medical cen-
ters. All departments were expected to achieve
performance levels equal to or better than the
best performing UHC institutions. Best perfor-
mance was defined as being at least the 75th
percentile of the MECON data. Because there
were no MECON data specific to infection con-
trol, a survey was performed.

METHODS

A survey tool (Fig. 1) was created to include
demographic, staffing, and case-mix information.
An infection control professional (ICP) at each
institution was contacted by telephone or e-mail
to obtain most of the information. Any informa-
tion that could not be provided easily by the ICP
was obtained from the following references:

¢ Demographics were drawn from the
American Hospital Association Guide to
the Health Care Field, 1995-6.> These fig-
ures included number of licensed beds,
occupancy rate, number of admissions,
and number of ambulatory care visits.

» General staffing was drawn from The Best
Hospitals in America, published in 1995.3

» Case-mix was drawn from 7995 Profiles
of U.S. Hospitals.*

Results were obtained from 45 UHC members
(67%). FTE ratios were based on the following
parameters and compared among the institu-
tions: number of occupied beds (according to
occupancy rate), number of intensive care unit
(ICU) beds, number of admissions or discharges,
number of ambulatory care visits, and case-mix
index. The case-mix index is a measure of the
complexity of Medicare cases relative to the com-
plexity of a national average of all Medicare
cases; it uses diagnosis-related groups (DRGs) as
a measure of the relative complexity of treatment
and is an approximation of the complexity of a
hospital’s patient mix.

Occupied beds

The number of occupied beds per infection con-
trol FTE ranged from 29 to 257 beds/FTE, with a
median of 137 beds/FTE and 75th percentile of
176 beds/FTE (Table 2).

Staff

The number of staff per infection control FTE
ranged from 477 to 2965 staff members/FTE,
with a median of 1118 staff members/FTE and
75th percentile of 1461 staff members/FTE
(Table 3). The number of staff members is impor-
tant, because a major part of the ICP’s focus is on
prevention of infection among employees.
Blood-borne pathogen and tuberculosis rules
from the Occupational Safety and Health
Administration have resulted in ICPs’ spending
considerable time on these issues.
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Table 4. Number of ICU beds per ICP FTE
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Table 5. Number of admissions/discharges per ICP FTE

Total ICU beds Median  75th percentile No. of hospitals

0-50 21 27 7
51-75 24 26 11
76-100 32 38 10
>100 37 41 15
Overall 28 37

ICU beds

The number of ICU beds per infection control
FTE ranged from 6 to 72 ICU beds/FTE, with a
median of 28 ICU beds/FTE and 75th percentile of
37 ICU beds/FTE (Table 4).

Admissions or discharges

The number of admissions or discharges per
infection control FTE ranged from 2771 to
13,255 admissions-discharges/FTE, with a
median of 6686 admissions-discharges/FTE and
75th percentile of 8744 admissions-dis-
charges/FTE (Table 3).

Ambulatory care visits

The number of ambulatory care visits per infec-
tion control FTE ranged from 5991 to 244,546 vis-
its/FTE, with a median of 104,426 visits/FTE and
75th percentile of 132,525 visits/FTE (Table 6).

Case-mix index

The case-mix index ranged from 1.33 to 2.1,
with a median of 1.75 and 75th percentile of 1.86.

DISCUSSION

In 1970 the Centers for Disease Control and
Prevention (CDC) noted that there should be a full-
time ICP in hospitals with more than 400 beds.’ In
the early 1970s the CDC and the American Hospital
Association recommended 1 infection control
FTE/300 beds.® 7 Subsequently, on the basis of pilot
studies in eight community hospitals in which dif-
ferent staffing levels were evaluated, the CDC rec-
ommended 1 FTE/250 occupied beds.? In January
1974 the CDC staff began testing the surveillance
concept in several collaborating hospitals in the
Study on the Efficacy of Nosocomial Infection
Control. Their findings reinforced the recommenda-
tion that an infection control staff member could
perform the expected duties adequately for about
250 occupied hospital beds.!®

In 1976, Van de Voorde!® and Reybrouck!! rec-
ommended basing the number of ICPs on a score
derived from the types of beds in a hospital. The
score points would be obtained by multiplying the

Total admissions/

discharges Median  75th percentile No. of hospitals
<15,000 5364 6716 11
15,001-20,000 6458 7130 12
20,001-25,000 6625 7500 8
25,001-30,000 8744 9799 9
>30,000 9562 9911 5
Overall 6686 8744

number of beds of each ward by a factor specific
to the condition treated on the ward. The factors
they suggested were 0.1 for long-term care psychi-
atric wards, 0.2 for short-term psychiatric or
extended-care units, 1 for most wards and depart-
ments, 1.5 for pediatric and maternity depart-
ments, 2 for surgical wards and neonatal nurs-
eries, and 3 for intensive care units and isolation
units. This proposal was adopted by the working
group on the Hospital Hygiene Committee of the
Belgian Department of Health (the equivalent of
the Infection Control Committee in the United
States). The proposal also contained the recom-
mendation of one hospital epidemiologist (physi-
cian) for every 1200 points and one ICP for every
500 points. This approach does not include any
factor for ambulatory care activities, numbers of
staff members covered, or case acuity levels.

In 1985 Flynn and associates!? proposed basing
the number of ICPs on the number of infections
occurring annually in an institution. Because mea-
sures to determine infection rates in areas outside
acute care facilities are not completely clearcut,
they proposed that institutions with ambulatory
care areas would need additional staff. It is widely
thought that with a transition to care in an ambula-
tory setting, the more acutely ill inpatient population
may actually result in an increased nosocomial
infection rate. According to this proposal, an
increased rate would lead to additional staff .

In our study, it is interesting to note that the
CDC’s recommendation of 1 FTE/250 occupied beds
was not an indicator for any of the respondent insti-
tutions. Only one facility staffed near this recom-
mendation, at 1 FTE/257 occupied beds. The over-
all 75th percentile was 1 FTE/176 beds, dramatical-
ly lower than the CDC'’s recommendation. In fact,
hospitals with fewer than 500 occupied beds had a
median of 1 FTE/118 occupied beds. The reason for
this change may be a shift in practice away from
intensive hospital-wide surveillance in the 1970s
and 1980s toward a focus on targeted surveillance
(especially of ICU patients), an emphasis on quality
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Table 6. Number of ambulatory care visits per ICP FTE

Total ambulatory

care visits Median 75th percentile No. of hospitals
<200,000 41,109 70,000 12
200,001-350,000 98,997 123,495 14
350,001-500,000 121,429 133,140 11
2500,001 183,216 234,274 5
Qverall 104,426 132,525

improvement, and an accompanying expansion of
duties for ICPs. Instead of primarily collecting sur-
veillance data and providing that information to
others, ICPs are now involved in various quality
improvement projects to affect the incidence of
nosocomial infections in their institutions. The ICU
data indicate that ICPs are managing approximate-
Iy 30 to 40 ICU beds/FTE. This is most likely the
area in which quality improvement projects are
important and major time commitments occur.

Ambulatory care visits are dramatically increasing
at all health care institutions. This is an area of
growth and additional activities for ICPs. Our depart-
ment covers all of our ambulatory care areas, includ-
ing on-site clinics, surgical centers, and off-site pri-
mary care facilities.

In this current small survey of UHC institutions, it
is difficult to make specific recommendations on
ICP staffing because of other factors that may affect
ICPs” workload. These factors include the following:

1. Length of stay (LOS). The LOS for the surveyed
institutions ranged from 4.6 to 9.1 days. LOS
may be a surrogate for acuity level. Without
good postdischarge follow-up, a short LOS cer-
tainly affects an ICP’s ability to detect surgical
site infections.

2. Number and types of surgical procedures. The
only number obtained that might indicate pro-
cedure volume was the number of operating
rooms. This ranged from fewer than 10 to 32.
The data obtained are incomplete; however, the
indication is that workload related to follow-up
of surgical site infections varies greatly among
the facilities because of differences in numbers
and types of surgical procedures.

3. Top DRG cared for in each hospital. The most
common DRGs were vascular procedures (11
UHC institutions), heart failure (10), chemother-
apy (nine), and psychoses (four). Others include
joint and limb procedures (three), coronary
bypass (two), and nutritional and metabolic dis-
orders (two). These DRGs indicate a varied
patient population among the UHC hospitals.
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Patient risk for nosocomial infections should
also vary greatly, affecting ICP workload.

4. Type of ICUs. In addition to the number of ICU
beds themselves, the types of ICUs varied great-
ly. Part of this difference may lie simply in what
an ICU is called by a particular institution; how-
ever, the numbers noted were as follows: 41 sur-
gical (some included trauma), 35 medical (some
called medical-surgical), 30 neonatal, 27 pedi-
atric (two surgical pediatric ICUs), 19 burn-trau-
ma, 28 thoracic-cardiac, 24 coronary, 22 neuro-
surgery, 4 bone marrow, 1 oncology, 1 respirato-
ry, and 1 transplant. This difference in facilities
may again indicate varied patient populations
and risks for nosocomial infections.

Changes currently occurring in health care
delivery systems will greatly affect the ICP’s
workload. The acute care patient population is
sicker and has an increased risk for nosocomial
infections. Factors such as the case-mix index,
types and numbers of ICU beds, and DRGs most
frequently cared for are all details that may assist
in developing a staffing and productivity formu-
la. In addition, health care changes are resulting
in a tremendous increase in ambulatory care
patient populations, and ICPs will also focus
efforts on this group. More ambulatory surgical
procedures (at surgical centers, clinics, and
other sites) and invasive medical procedures
(e.g., chemotherapy and endoscopy) require
monitoring of both outcomes and processes. Any
staffing formula also needs to include a parame-
ter related to the number and types of ambulato-
ry care visits. Changes in health care are also
changing the face of many institutions—it will be
difficult to perform a comprehensive survey of
some facilities because of major changes rou-
tinely taking place in integration.

To determine appropriate staffing levels that
will indicate productivity and cost-benefit, one
cannot simply look at FTE ratios based on the
number of beds or other institutional parame-
ters. These are certainly the easiest data to
obtain; however, they do not capture important
issues related to workload, such as types of
patients, acuity levels, number of procedures,
nor do they include measures of added value to
an institution. In-depth studies need to be per-
formed to determine appropriate productivity
measures in infection control.

Many thanks to all the UHC ICPs who assisted with the survey and
to Vicky Larson and Jacqueline Hall who made numerous tele-
phone calls.
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