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Background
• Over 1.3 million elderly living in
15,700 nursing homes (NHs)
• 1.6-3.8 million infections annually
in NHs (estimates old)
• 1 out of 3 NH residents are
colonized with a Multiple Drug
Resistant Organism (MDRO)
• 380,000 people die of infections in
long term care facilities every year
Sources: CDC. Long Term Care Providers & Services Users, 2013-2014. 2016
Tsan et al. Prevalence of nursing home-associated infections in the Department of Veterans Affairs nursing home care units. American journal of infection control. 2008

Background

• Antibiotics are overused in NHs and account
for approximately 40% of all medications
administered
• Between 47-79% of NH residents receive
antibiotics at least once per year
• Over- and mis-use of antibiotics cause
MDROs and C. difficile (which is a contagious
diarrhea)
• 20% patients with healthcare-associated C.
difficile experience a recurrence
• 9% patients aged 65+ with healthcareassociated C. difficile died within 30 days of
diagnosis

Sources: CDC. Antibiotic Stewardship in Nursing Homes Infographic. Accessed 2018.
Daneman et al. Variability in antibiotic use across nursing homes and the risk of antibiotic-related adverse outcomes for individual residents. JAMA internal medicine. 2015
Hunter, et al. Burden of nursing home-onset Clostridium difficile infection in the United States: estimates of incidence and patient outcomes." Open forum infectious diseases.
2016
Lessa, et al.. Burden of Clostridium difficile infection in the United States. New England Journal of Medicine. 2015
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Aims
• Describe the incidence of HAI in NHs across the nation
• Using Minimum Data Set (MDS) data

• Use a descriptive exploratory approach to describe the
phenomenon of infection control in NHs
• National survey
• Qualitative interviews

• Determine the comparative effectiveness of current infection
control structures and processes in preventing HAI in NHs

We used longitudinal MDS 2.0 and 3.0 (2006-2013) to
estimate infection trends over time and 2013 to estimate
infection prevalence.
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• UTI and pneumonia were the most commonly
reported infections.
• Based on the 2013 data, we estimated there 1.13 to
2.68 million infections.

•
•
•
•

A random sample of NHs were selected
Conducted 2013-2014
990 returned (39% response rate)
Survey linked to Certified and Survey Enhanced Reporting CASPER (CASPER) data

Main Results
• 36% of NHs had infection
prevention deficiency citations
• 54% of people in charge of
infection prevention (IP) had at
least 2 or more additional roles
• Less than 3% of IPs were certified
in infection control
• Antibiotic stewardship policies
were lacking

Additional Analysis
• Linked survey to NH compare quality
measures
• Infection preventionist training was
positively linked to quality measures

Influence of staff infection control training on infection-related
quality measures in United States nursing homes (Kaur J. et al.)

Methods
10 NHs across the country
6-8 personnel per NH
Interview guides tailored by role
73 telephone interviews
Content analysis

Characteristics of Participants

Results
Theme

Explanation

Residents’ Needs

Tension exists between the facility being the residents’ home and
the need for effective infection prevention and control procedures.

Roles and Training

Many employees involved in infection control program had multiple
other responsibilities and frequently lacked formal training in
infection prevention and control.

Using Infection Data

Infection data were used to improve care despite variations in
surveillance methods/definitions.

External Resources

External resources were a source of information and support for
some.

Focus on Hand Hygiene

All infection prevention programs focused on hand hygiene.
Monitoring staff compliance with hand hygiene policies was often

Other qualitative analyses with PhD
Students as first author
• “Striving for excellence”: MDS coordinators’ perceptions of
their role in the nursing home. (R. Bjarnadottir et al.)
• Infection prevention and control in nursing homes: a
qualitative study of decision-making regarding isolation-based
practices (C. Cohen et. al.)
• Perceived Barriers to Infection Prevention and Control for
Nursing Home Certified Nursing Assistants: A Qualitative Study
(J. Travers et. al.)

National Efforts
42 CFR RULE (§483.80) UPDATES NH
INFECTION PREVENTION AND CONTROL
PROGRAMS
•
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CMS restructures
QIN-QIO program
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•
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System for preventing, identifying,
reporting, investigating and controlling
infections
Antibiotic stewardship program
Designated IP with specialized training
IP participates on quality assurance
committee

2014

2015

NATIONAL
ACTION PLAN
Improvement
of NH Quality

CDC BROAD
AGENCY
AGREEMENT
Antibiotic
Resistance
Solutions Initiative

2016

2017

CMS Final Rule Phases
Phases
Phase 1

(November 28, 2016)

• Implementation of existing requirements
o Participation in Quality Assurance and
Performance Committees
o Infection Control Program

Phase 2

(November 28, 2017)

• Quality Assurance and Performance
Improvements (QAPI Plan Only)
• Infection Control Program with Antibiotic
Stewardship

Phase 3

(November 28, 2019)

• Full Implementation of QAPI plan
• Infection Preventionist with specialized
training

CMS Quality Improvement Organizations

Quality of care
concerns/appeals

Improve knowledge
and processes

Mission: Improve the effectiveness, efficiency, economy, and quality of services delivered
to Medicare beneficiaries and to make sure that those services are reasonable and
necessary

QIN-QIOs
• Required as part of the Social Security Act
• Each QIN-QIO serves a region of 2-6 states and territories

Infection Surveillance in Nursing Homes
Growth of NH Enrollment in
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Source: Quarterly CDC NHSN Newsletters March 2012-March 2018

BARRIERS AND
FACILITATORS FOR
NHSN ADOPTION IN
NURSING HOMES
CDC (contract #200-2016-91952)
P. Stone-Columbia University
A. Dick- RAND, Inc

Aims
• Quantitatively explore
characteristics of NHs
adopting NHSN
• Qualitatively explore
barriers and facilitators to
NHSN adoption in NHs

Methods
Guided by Roger’s Theory on Diffusion, we quantified
characteristics of all US NHs by NHSN adoption status
using CASPER data linked to NHSN data
• Early adopters (enrolled prior to 2016)
• Late adopters (enrolled in 2016)
• Non adopters (not enrolled)
Compared NH characteristics based on adoption status

Early enrollees were not representative of NHs nationally.

Barriers and Facilitators to NHSN Adoption
Qualitative Study
Overall Study Aims

1. Describe the characteristics of NHs by NHSN enrollment status
2. Qualitatively explore the phenomena of NH decision making to enroll in NHSN

Qualitative Study Period

• May to September 2017
Facilities
Certification and
Survey Provider
Enhanced
Reporting
(CASPER), and
NHSN data

Design
Purposive
sample of NHs

Eligibility

Interviews

NHSN enrollment
& reporting
status
Non-specialized
At least 30 beds
Geographic area

In-depth, overthe-phone
Confidential
30-90 minutes
3 staff members
at each facility

Barriers and Facilitators to NHSN Adoption Study
Participants
• 42 staff members from 14 nursing homes in 4 geographic regions
• Had varied roles and IPC experience
• Many had worked in LTC for a number of years (average = 18.4 years)
Example Interview Topics
NHSN Awareness and Perceived
Utility

Familiarity with NHSN, decision-making
process to enroll

NHSN reporting

Reporting process, staff involvement

NHSN resources

Dissemination of NHSN information at
facility, resources for NHSN reporting,
outside partnerships

Outcomes and Impact

Accessing reports/data through NHSN,
benefits/drawbacks to NHSN enrollment

Barriers and Facilitators to NHSN Adoption
Study
Data Analysis
•

•

Interviews were recorded
and professionally
transcribed
Transcripts were coded and
analyzed for similarities
and differences between
participants by facility
enrollment status (themes)

Recurrent Themes
Benefits of NHSN

External Support and
Motivation

Need for a Champion

Risk Adjustment

Barriers

Data Integrity

No substantive differences in perceptions related
to professional roles or enrollment category

Barriers and Facilitators to NHSN Adoption
Study
Benefits of NHSN

A clinician from
a non-enrolled
facility

“[A national infection
surveillance system]
would benefit us just
to compare all the
different facilities
around the state.”

“[The process of reporting to
NHSN is] bringing up questions on
how we submit, what we submit.
Sometimes I just think that it
just sort of heightens our
awareness. We find that we talk
about it a little bit more.”
An administrator
from a
consistentlyreporting facility

Barriers and Facilitators to NHSN Adoption
Study
Need for a Champion

“[To be successful, you
need] a nurse that has a
passion for it. Because
it's more than just the
data.”

A clinician
from a newlyenrolled
facility

A DON from a
newly-enrolled
facility

“[Our DON’s] just continued to
do [NHSN reporting] so it
doesn’t fall through the cracks
honestly and she’s good at it... I
think she sees the importance of
it and the importance of
infection control and how it can
affect our patients.”

Barriers and Facilitators to NHSN Adoption
Study
External Support &
Motivation
“The collaborative gave us an information
binder, went step-by-step. Once we got
into that collaborative, of course, you
know they were great…That collaborative,
basically, set us up for a lot of success in
our infection control programs through
giving us different materials, and different
“[The regional QIN-QIO] sent
trainings.”

A clinician
from a newlyenrolled
facility

people around to different
facilities that wanted help
[to] sign up. I did some of the
paperwork. They signed me
up. Bingo. I started tracking
on NHSN.”

An administrator
from
a consistentlyreporting
facility

Barriers and Facilitators to NHSN Adoption
Study
Barriers to NHSN Adoption

An administrator
from a
consistentlyreporting facility

“The biggest drawback would
just be taking time away. It is,
basically, time that most staff
members in long-term care
don’t have to begin with.”
“There’s a lack of education. [LTC
facilities] need so much. They do
need support. They need a
dedicated [infection] person... but
they [CMS] don’t tell the facilities
how to do that and that’s where the
gap is.”

An IP from an
inconsistently
-reporting
facility

Discussion
• The CMS funded QIN-QIO initiative was successful in enrolling
NHs into NHSN
• Enrolled NHs became representative of all NHs
• Not clear if enrollment improved infection control processes
and resident outcomes
• Not clear if funding for this initiative will continue
• Not clear if NHs will continue to participate

STUDY OF THE INTEGRATION OF
INFECTION MANAGEMENT AND
PALLITIVE CARE AT END-OF-LIFE IN
NURSING HOMES: SIMP-EL

R01 NR013687 (years 5-10: 2017-2021)
Pat Stone RN MPH PhD FAAN, PI
Andy Dick, PhD, PI, RAND subcontract
Susan Mitchell, PhD, PI Harvard subcontract

Background
Key findings from: Prevention of Nosocomial Infections and Cost-Effectiveness in
Nursing Homes (PNICE-NH, R01 NR013687 years 1-4)
• 1.3 to 2.7 million infections occur in NHs annually
• Infection Prevention and Management is suboptimal in NHs
•

40% Medicare-certified NHs received deficiency citations for inadequate infection control

•
•

•
•

NHs that received infection control deficiency citations had infection control professionals with less
experience and training
Person in charge of infection prevention wore multiple hats

Less than half (46%) of NHs had written guidelines for antibiotic initiation
MDRO and C-difficile are problems

Other Context
• National efforts to improve infection prevention and control in NHs underway
• Palliative care in NHs is suboptimal
• Antibiotics are over prescribed in NHs
• Infections are often terminal events

SIMP-EL Specific Aims (R01 NR013687 years
5-8)
Aim 1. Describe the integration of infection management and
palliative care in nursing homes and the associated facility, state
and regional characteristics.
Aim 2. Examine factors associated with antibiotic use in elderly
nursing home residents
Aim 3. Examine factors associated with hospital transfer due to
infections among elderly nursing home residents.
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SIMP-EL Specific Aims
Aim 1. Describe the integration of infection management and
palliative care in nursing homes and the associated facility,
state and regional characteristics.
Aim 2. Examine factors associated with antibiotic use in elderly
nursing home residents
Aim 3. Examine factors associated with hospital transfer due to
infections among elderly nursing home residents.
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Methods
• Cross-sectional national facility level survey stratified on
• QIN-QIO region (an equal number of NHs across each region),
• NHSN enrollment (30% of all eligible NHs were enrolled in NHSN),
• Participation in our previous study (988 NHs that were surveyed in
2013-2014)

• Random sample of NHs were identified from 2016 Certification
and Survey Provider Enhanced Reporting (CASPER) data
• Eligible if they were non-specialized, free-standing facilities with at
least 30 beds and a CASPER assessment date of 2014 or later

!40

Survey
• Characteristics of the
infection control program in
the facility
• Demographics and training
of the person in charge of
the program (i.e., the
infection preventionist),
workforce stability and
staffing
• Palliative care processes
• Infection management
processes
• Integration of palliative
care and infection
management
!41

Analysis
• Responders and non-responders compared
• Developed 3 indices of indices integration using factor analysis
• Prevalence of items and Cronbach alpha for internal consistency
examined

• Pearson correlation of palliative care and infection
management indices with integration indices
• Nursing home characteristics predicting integration
• Star rating, size, % payer, staffing, ownership, setting, chain,
citations, IP education, IP training, staff turnover

!42

Nursing Home Characteristics
All
n = 1807

Respondents
n = 879

NonRespondents
n = 928

1223 (67.68)
126 (6.97)
458 (25.35)
1047 (57.94)
115.43 (65.12)

551 (62.68)
74 (8.42)
254 (28.90)
487 (55.40)
112.97 (67.46)

672 (72.41)
52 (5.60)
204 (21.98)
560 (60.34)
117.77 (62.77)

<0.01

549 (30.38)

288 (32.76)

261 (28.13)

<0.01

Northeast

364 (20.14)

192 (21.84)

172 (18.53)

South

533 (29.50)

236 (26.85)

297 (32.00)

West

361 (19.98)

163 (18.54)

198 (21.34)

Ownership, n (%)
For profit
Government
Nonprofit
Chain, n (%)
Number of beds, mean
(SD)
Region, n (%)
Midwest

No differences in: 5-star ratings, case-mix, staffing, citations

p

0.03
<0.01
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Prevalence of Integration in US NHs
Unweighted n = 859
Weighted n = 14,828
Questions coded
so that a positive
response was a
higher value.

Weighted %
1. Patient/Caregiver Involvement in Care
Planning ¹
Consider residents’ goals of care in managing
suspected infections near the end-of-life.
Include residents and resident proxies in
treatment decisions for suspected infections
near the end-of-life.
2. Formalized Advance Care Planning²
Ms. Davis would already have a “Do Not
Resuscitate” order
Ms. Davis would already have a “Do Not
Hospitalize” order
Ms. Davis would already have a “Do Not
Administer Antibiotics” order
Ms. Davis would already have a orders
reflecting “Palliative/Comfort Measures” only
A proxy for Ms. Davis would be asked how to
manage the suspected infection

Intensity Index
Cronbach's Weighted
α
µ

SE

0.70

73.17

1.57

0.72

34.11

1.05

0.63

31.37

1.48

70.81
76.01

57.35
23.98
7.14
26.85
55.91

3. Routine Practices of Integration2
A straight catheter would be used to collect a
urine sample*

30.77

Ms. Davis would be treated with antibiotics*

32.39
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Pearson correlations between pallative care
and infection management with integration
Integration of Palliative Care and Infection Management
Patient Involvement
Palliative
Care
Antibiotic
Stewardshi
p
UTI
Prevention
Policies

Advance Care Planning

Routine Practices

r

p value

r

p value

r

p value

0.23

<.01

0.18

<.01

0.12

<.01

0.25

<.01

0.17

<.01

0.12

<.01

0.17

<.01

0.15

<.01

0.11

<.01
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Predicting Integration
• Relatively few NH characteristics predicted
integration of infection management and
palliative care
• Exceptions:

• Patient/Caregiver Involvement in Care Planning
• Chain β -9.57, p = 0.01

• Formalized Advanced Care Planning in Place
• % Medicaid β = -0.12, p = 0.03
• South β = -9.61, p = 0.02

• Routine Practices
•
•
•
•

5 Star Rating β = 2.74, p = 0.02
High staffing of social workers β = 9.29, p = 0.01
Northeast β = 12.87, p = 0.03
IP turnover in past 3 years β = 2.23, p < 0.01
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Discussion
• Our integration measures seem
valid

• Measures of palliative care and
infection prevention small positive
correlations

• Variation in integration across
the nation
• Need to understand if integration
improves nursing home residents
outcomes
• Linking survey to Medicare data
and MDS
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Change in Infection Programs Over Time
• National & regional initiatives push for improved ICP programs
in long-term care settings
•
•
•
•

2015 CDC guidelines for Core Elements of Antibiotic Stewardship
2016 CMS Requirements for Participation Final Rule
QIN-QIO’s CDI Reporting & Reduction Project
QIN-QIO’s push for NHSN enrollment

• Study Aim: How have these changes impacted NH ICP
programs?

Change in Infection Programs Over Time
• Comparison of two cross-sectional national facility level surveys

• 988 NHs from PNICE-NH survey (2013-2014 prior to the major changes)
• 892 NHs from SIMP-EL survey (2017-2018)
• 456 NHs participated in both surveys

• Few differences in survey respondents:
• More non-profit and government NHs in 2018 sample (29% and 8% in 2018 vs
25% and 5% in 2014)
• Higher % of NHs from the West and Northeast in 2018 sample
• Lowers levels of occupancy in 2018

• No significant differences in chain membership, urbanicity, quality
rating, infection control and quality of care citations, bed size, or
payer mix

Change in Infection Programs Over Time
• Questions on ICP program
•
•
•
•

Antibiotic Stewardship (5 policies)
Outbreak Control (7 policies)
UTI Prevention (7 policies)
Infection Preventionist Education & Training

• Calculated standardized intensity indices for the 3 policy
groups
Index
Antibiotic Stewardship
Outbreak Control
UTI Prevention

Mean
47.81
61.50
52.77

Std Dev
29.10
26.19
20.13

Change in Infection Programs Over Time
• Significant increased in policies in all categories (p<0.001)
70

68.48

65.36

56.23

55.19
53

35
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0
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Outbreak Control
2014

2014

2018

UTI Prevention
2018

Change in Infection Programs Over Time
• Multivariate models showed significant increases over time and
impact of IP training, education and responsibilities on ICP
Antibiotic
program
Stewardship
Outbreak Control
UTI Prevention
Policies
Estimate p value

2018 Survey Indicator

Policies
Estimate p value

Policies
Estimate p value

33.14

<0.01

13.72

<0.01

5.61

<0.01

Licensced Practical Nurse

0.08

0.98

-14.54

<0.01

-0.81

0.77

Registered Nurse

0.52

0.86

-10.93

<0.01

-0.30

0.90

Other

Ref

IP Characteristics
Education

Training
Certified in Infection Control (CIC)

8.67

<0.01

5.33

0.06

6.53

<0.01

State of local training course with certificate
National or local training course through professional
society

2.61

0.16

4.31

0.02

4.19

0.01

5.16

0.01

6.48

<0.01

4.58

0.01

Other

4.17

0.07

5.95

0.01

0.82

0.67

No
Specific Infection Control Training
Adjusted for staff turnover and facility characteristics

-3.76

0.05

-0.91

0.64

-0.83

0.60

Change in Infection Programs Over Time
• Multivariate models showed significant increases over time and
impact of IP training, education and responsibilities on ICP
program
Antibiotic
Outbreak Control
UTI Prevention
Stewardship Policies
Estimate
p value

Responsibilities outside of IC
Director/Assisstant Director of Nursing
Quality Coordinator/Quality Management
Staff Education/Staff Development
Staff Nurse
Employee Health
Other
No Other Activities
Adjusted for staff turnover and facility characteristics

-3.11
-1.20
-0.76
-0.87
1.79
0.57
2.64

0.03
0.42
0.57
0.63
0.23
0.70
0.61

Policies
Estimate
p value
-5.21
-0.61
2.28
-6.36
2.70
1.17
4.63

<0.01
0.68
0.09
<0.01
0.07
0.43
0.38

Policies
Estimate
p value
-0.50
-1.67
0.73
-0.75
2.17
0.29
12.11

0.66
0.17
0.51
0.62
0.07
0.81
<0.01

Change in Infection Programs Over Time
• National initiatives to
improve ICP are working
• Hiring & training dedicated
infection preventionists are
key for ICP

• Having dedicated IP not part of
the final rule

• Future work will evaluate if
these policy changes have
improved infection rates and
antibiotic usage
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Down the Road
• Antibiotic usage in NH

• Obtaining Medicare Part D to
assess antibiotic prescribing
in NHs
• New MDS item

• Linking MDS to MedPAR and
Master Beneficiary Summary
Files to determine
burdensome transitions
related to infections
• Alzheimer’s supplement
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