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See “Appendix IV: Introduction to Appendices V-XI” for brief background on this Appendix.

Executive Summary
Healthcare-associated infections (HAIs) are infections that patients develop during the course of
receiving treatment for other conditions. HAIs are the most common complication of hospital care,
occurring in approximately one in every 20 patients. Because almost all facilities in California already
have a plan in place for preventing HAIs, this policy option would provide financial support to improve
staff training and ensure the full implementation of these existing plans. Our model assumes an
intervention to target five common HAIs: Central line-associated blood stream infection, methicillinresistant Staphylococcus aureus, Clostridium difficile infection, vancomycin-resistant Enterococci and
surgical site infection. Under the “Current Developments” scenario, we estimate a 22% decline in HAIs
over 10 years, and then estimate the resulting reduction in healthcare expenditures. For the “Forum
Vision” scenario, the decline in HAI rates is estimated to be 40% over 10 years.
The cumulative reduction in spending from 2013 to 2022 will be as high as $660 million in current-year
dollars under the Forum Vision scenario, depending on the cost of the intervention. Under the mid-level
assumption for the Forum Vision, there is about a $300 million reduction. Under the Current
Developments scenario, there is a $190 million reduction when a lower intervention cost is assumed
($28.5 million). But the cost of the intervention exceeds the reduction in spending by $540 million when
a higher intervention cost ($85.5 million) is considered.

The Underlying Situation
HAI infections are caused by a wide variety of bacteria, fungi and viruses. They can occur in hospitals or
outpatient surgery centers, as well as in other healthcare facilities, such as community clinics or dialysis
centers, along with long-term care facilities such as nursing homes and rehabilitation centers. 1
One important recent development involving HAIs was the 2008 decision by Centers for Medicare and
Medicaid Services (CMS) to stop paying for certain “preventable complications,” including HAIs.2 Many
states, including California, are required to report HAIs occurring in hospitalized patients. California’s
public reporting law requires that all California general acute care hospitals report the incidence of HAIs
to the California Department of Public Health (CDPH). Despite this law, public health authorities found in
2011 that facilities failed to report as many as a third of the infections that they should have. 3 Another
study found that a majority of these hospitals failed to report HAI rates consistently. 4 Public health
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authorities attribute underreporting to confusion resulting from the complex instructions involving
identifying which infections are caused by hospital practices. 5
Current efforts in California to prevent HAIs include multiple initiatives to train infection prevention
professionals, including a program to train HAI-focused epidemiologists and to implement an HAI
Prevention Collaborative.6 At the federal level, there are efforts to increase the use of the complex
National Healthcare Safety Network (NHSN), which is a surveillance system managed by the Division of
Healthcare Quality Promotion at the Centers for Disease Control and Prevention. In 2012, the Affordable
Care Act provided funding for a program to train clinicians in targeting infections as a team,
implementing prevention strategies through culture change, sharing experiences between facilities,
measuring progress as a group and providing feedback to clinicians and staff. 7

Previous Studies
Systematic review of the literature estimates the average U.S. costs for HAI, including human suffering,
at between $28 billion and $45 billion per year. 8 The wide variation is a result of the different methods
used in conducting the economic analyses. Different studies may use different patient populations and
study settings; or track different infections; or include only hospitalization cost; or those costs as well as
outpatient expenses. Previous studies suggest that in assessing the economic impact if HAIs, it is also
important to consider patients’ underlying severity of illness and comorbid conditions, as well as their
length of stay in the hospital prior to acquiring the infection.
Studies examining the specific cost estimate attributable to HAIs have found HAIs to be extremely
expensive, and that it would be beneficial for hospitals to invest in programs to successfully control
them.9 Previous studies have examined the effectiveness of preventing specific HAIs, such as methicillinresistant Staphylococcus aureus (MRSA)10 and central line-associated bloodstream infection (CLABSI).11
They found that programs with surveillance, contact precautions and culture change were associated
with a decrease in infections. The studies also highlighted the importance of adequately staffed HAI
prevention and control programs.12

Proposed Initiative
We estimate the reduction in healthcare expenditures in California from a policy option to target the
following five HAIs that are required to be reported:
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• Central Line-Associated Bloodstream Infection (CLABSI)
• Methicillin-Resistant Staphylococcus Aureus (MRSA) Bloodstream Infection
• Vancomycin-Resistant Enterococci (VRE) Bloodstream Infection
• Clostridium Difficile Infection (C. difficile, C. diff, CDI, CDAD)
• Surgical Site Infection (SSI)
Each of these infections can be difficult to treat with conventional medicines and all of them cause
significant morbidity and mortality. Because almost all hospitals in California already have departments
of Infection Prevention and Control, this policy option would provide financial support to improve staff
training and to ensure implementation of the interventions. Interventions will vary by facility, and
clinicians should be actively involved in implementing infection control measures. 13 The funding would
provide additional resource to support otherwise unaffordable prevention products, such as data mining
programs, automated hand hygiene monitoring technology and UV light units for environmental
disinfection. An intervention may also include the implementation of an auditing process to improve
reporting and surveillance. For facilities that already have well-developed interventions, the funding
could be applied to any areas that would aid with HAI prevention. 14

Modeling Approach and Assumptions
Under the Current Developments scenario, we estimate an annual 2.5% reduction in healthcare
expenditures for each participating hospital from reducing the five listed HAI infections. Under the
Forum Vision, the assumption is for a 5% annual reduction.
We estimate that the reporting facilities cover 86% of all inpatient beds in California. 15 In 2010, CDPH
reported that about 80% of facilities reported complete facility-wide data on CLABSIs, and 88% reported
complete data on MRSA and VRE blood stream infections.16 We assume that all of the reporting facilities
would be willing to participate in implementing the interventions. We estimated the cost of these
interventions from existing literature describing both general hygiene and training programs as well as
more intense prevention strategies, such as data mining, UV light units, and culturing and isolating
infected patients.
Because there are existing state funds for HAI prevention initiatives, our policy option would add to
these resources. In 2012, for example, $670,000 was available to California through the Affordable Care
Act.17 We assume that the impact of the additional funding will vary by facility, given that some may
have already implemented many of the prevention protocols or achieved lower infection rates.
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Number of affected patients
Table 1 shows the number of HAI cases, as reported by the CDPH. 18 For status quo numbers, we assume
that without the intervention, there would be no reduction in the number infections by 2022.
For our model, we assume that all general acute care hospitals with more than 60 inpatient beds will
implement an HAI prevention program, for a total of 370 facilities. 19
Table 1. Number of HAI and Estimated Cost of Infection in California for One Reporting Year (2011) 20
HAIs
Number of cases
Associated cost per infection21
CLABSI
3,163
$33,40022
MRSA
869
$960023
CDI
13,968
$920024,25
VRE
831
$33,50026
SSI27
1,395
$24,20028

Intervention Penetration Rates
The objectives of Healthy People 2020 include reducing CLABSI and MRSA infection by 70%. 29 After
reviewing the feasibility of reducing HAIs in California, we set a goal for 2022 of reducing CLABSIs,
MRSAs and three additional HAIs by 22% under the Current Developments scenario and by 40% for the
Forum Visions scenario.
Intervention Cost
When we estimate the cost per facility, we considered the number of inpatient beds. We estimate that
the average cost of the intervention for facilities with fewer than 200 beds will be half of what it would
be for facilities with more than 200 beds.30 We estimate that in California, there are 170 facilities with
fewer than 200 beds and 200 facilities with more than 200 beds. 31 The lower cost estimate for the
intervention is between $50,000 and $100,000, and the upper cost estimate is between $150,000 and
$300,000.
18
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The cost of the intervention:
Lower cost: (170 facilities x $50,000) + (200 facilities x $100,000) = $28,500,000
Upper cost: (170 facilities x $150,000) + (200 facilities x $300,000) = $85,500,000
We assume that all facilities with more than 60 beds will implement the intervention and will have the
associated intervention cost. We estimate that there are 370 acute care hospitals in California with
more than 60 beds.32 This is approximately equal to the number of California facilities that report HAIs.
Estimated Reduction in Expenditure
The status quo spending amount assumes that the number of HAIs will remain unchanged. The
reduction in expenditure is estimated from the annual HAI reduction of 2.5% (Current Developments
scenario) or 5% (Forum Vision scenario).
The cost estimates in Table 1 consider only the direct costs, and may underestimate the true cost of
specific HAIs. The direct cost reflects the cost associated with increased length of hospital stay, but
excludes other costs, such as the cost of readmission or costs involving rehabilitation or lost wages.
The lower bound estimates assume a higher cost of implementing an intervention ($85.5 million) and
the upper bound estimates assume that the cost will be lower ($28.5 million). We project that these
costs will grow at the per capita healthcare growth rate.
The reduction in expenditures is the status quo expenditures minus the sum of projected expenditures
(under Current Developments or Forum Vision scenarios) and intervention cost (lower and upper bound
estimates).

Estimated Impact
Table 2 shows that under the Current Developments scenario, the total reduction in spending will be
$190 million in current-year dollars from 2013 to 2022 under the lower intervention cost assumption.
The cost exceeds the reduction in spending by $540 million when a higher intervention cost is assumed
in the lower bound estimate. In 2022, the cost of the intervention exceeds the reduction in spending
under the lower bound assumption, resulting in an increase in spending of about $20 million. In the
same year, the upper bound assumption shows that there is a reduction in spending of about $70
million.
Table 3 shows that under the Forum Vision scenario, the cumulative reduction in spending could be as
much as $660 million from 2013 to 2022, which is about 0.02% of total state healthcare expenditures.
This assumes the infection rate will be reduced by 5% annually. The lower bound Forum Vision estimate
shows an increase in spending of about $70 million from 2013 to 2022. The mid-level assumption shows
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that the cumulative reduction in spending from 2013 to 2022 will be $300 million, or about 0.01% of
total healthcare expenditures.
Estimated Healthcare Expenditure (2013-2022)
Table 2: Healthcare Expenditure Reduction Estimates Under the Current Developments Scenario, 20132022

Status Quo Expenditures (billions)
Expenditure Reduction (billions)
Expenditure Reduction (%)

2013
2022
2013 - 2022
Lower
Upper Lower
Upper Lower
Mid
Upper
$327.6
$572.2
$4,387.1
-$0.08
-$0.02
-$0.02
$0.07
-$0.54
-$0.18
$0.19
-0.02% -0.01% -0.004%
0.01% -0.01% -0.004% 0.004%

Table 3: Healthcare Expenditure Reduction Estimates Under the Forum Vision Scenario, 2013-2022

Status Quo Expenditures (billions)
Expenditure Reduction (billions)
Expenditure Reduction (%)

2013
2022
2013 - 2022
Lower
Upper Lower
Upper Lower
Mid
Upper
$327.6
$572.2
$4,387.1
-$0.07
-$0.01
$0.07
$0.16
-$0.07
$0.30
$0.66
-0.02% -0.004%
0.01%
0.03% -0.002%
0.01%
0.02%

Discussion
Experts suggest that HAI infection rates can be lowered by infection prevention and control policies and
practices, such as assuring that staffing levels are adequate and staff members are well trained. Also
important is effective hand hygiene and proper disinfection of medical devices. Better reporting and
monitoring systems will also lower HAI infection rates.
Our estimates indicate that it is difficult to reduce healthcare spending via HAI prevention efforts
because the intervention cost per facility may exceed the savings from reducing infections. It is
important to note that our estimates include only costs associated with hospitalization. It is possible that
a higher savings estimate would be attained if one also considered the costs associated with long-term
medical expenses or with lost productivity.
There are several limitations to our estimates. First, the cost estimates of HAI infections come from
studies that were conducted in limited settings, involving either a specific region or a single hospital, and
may not necessarily reflect the conditions in California. Second, the cost of the intervention is an
estimate extrapolated from a previous study that surveyed facilities about their HAI prevention efforts.
We make an assumption that larger facilities will have higher intervention costs, but do not account for
the facility-specific interventions that may already be in place. Lastly, there are other types of HAI
infections not considered in our estimates that may also be lowered by the suggested interventions.
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