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c. diff
infection

Resident Factors

Baseline characteristics

Knowledge, beliefs, and
attitudes

Facility Factors

Antibiotic resistance can persist
in the body for over a year after
exposure.
Resistance makes treatment of
future infections more difficult.
Transfers between hospitals and
Skilled Nursing Facilities creates
opportunity for regional spread of
resistant bacteria.

Structure and processes
Staff knowledge, beliefs,
and attitudes

Antibiotics

Prescriber Factors

To prescribe or not
to prescribe?
That is the question.

Individual factors
Practice Characteristics

Clinical Situation

The decision to prescribe an antibiotic to a resident
at a skilled nursing facility is complex.1

antibiotic
resistance

Identified
antibiotic
prescriptions

Defined
window of
clinical
review

Reviewed
patient
record

Recorded
data in
REDCap

Using 24-hour
board, Infection logs,
and MAR

Excluded: antibiotic
prescriptions started in
hospital

Begin: change in condition
End: symptom resolution or
end of antibiotic therapy

Electronic records
paper charts,
discharge summaries

Version 6.13.3

Outcomes Measurement
No indwelling device:

● urgency

T>100°F or +2.4°F from baseline
+ at least ONE of the following:

● suprapubic pain
● costovertbral tenderness

Dysuria alone

New or increasing purulent
drainage at a wound, skin or
soft-tissue site
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McGeer Criteria

Factors

?

Antibiotics

Appropriateness?

Even when justified,
antibiotics prescribed can
be too broad spectrum or
too long duration.
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Loeb Criteria

Any one of the following:
● T>100°F or +2.4°F from baseline
● costovertbral tenderness

● rigors

● rigors

● delirium

● delirium

+ at least TWO of the following:
● T>100°F or +2.4°F from baseline
● new or increased swelling at site
● redness

● tenderness
● warmth

+ at least ONE of the following:

MEAN
AGE

This study aimed to identify indiividual
clinical factors that predict appropriate
antibiotic prescribing.

GENDER

MODIFIED
KATZ
PHYSICAL
FUNCTION

Activated Power of Attorney was used as a surrogate
measure for cognitive impairment.

CHARLSON
COMORBIDITY
INDEX

PRESENCE OF
INDWELLING
DEVICE

CHRONIC
WOUND

ACTIVATED
DO NOT
RESUSCITATE
ORDER

DNR

with “total independence” or “supervision” were considered
not impaired. All other scores “limited assistance,” “extensive

number of all physical impairments a resident was noted to

considered impaired. The Katz Physical Function scale was

have during nurse assessment. Residents scores were

modified to capture both urinary and bowel incontinence.

dichomotomized to be “impaired” or “not impaired.” Residents

(GEE) (R package version 1.14.4) were employed to assess

2.9
± 2.0
(+)
190
(17.0%)

KATZ

(-)
441
(39.5%)

DNR (+)

(-)
927
(83.0%)

0 or 1
601
(66.6%)

675
(60.5%)

n=899

n=420

#Appropriate= 364 (40.5%)

#Appropriate= 190 (45.2%)

OR (95% CI)

SKIN and
SOFT TISSUE
INFECTION

URINARY TRACT
INFECTION

OR (95% CI)

n=200
#Appropriate= 116 (58.0%)

OR (95% CI)

1.017 (1.011-1.034)*

1.036 (1.003-1.071)*

Gender
(M=0, F=1)

1.423 (1.099-1.843)†

1.331 (1.194-1.484)ǂ

Cognitive Impairment
(N=0, Y=1)

20.473 (2.326-180.224)†

41.128 (1.664-1016.581)*

Katz Physical Function

0.932 (0.741-1.174)

Charlson Comorbidity Score

1.147 (0.984-1.336)

1.240 (1.081-1.422)†

1.266 (1.109-1.444)ǂ

Chronic Wound Present
(N=0, Y=1)

0.955 (0.815-1.118)

0.452 (0.285-0.717)ǂ

0.613 (0.443-0.849)†

Indwelling Devices Present
(N=0, Y=1)

1.320 (0.699-2.494)

Active Do Not Resuscitate Order
(N=0, Y=1)

1.600 (1.229-2.083)ǂ

1.533 (1.193-1.1970)ǂ

3.021 (1.969-4.633)ǂ

Cognitive Impairment (N=0, Y=1)
x Age

0.968 (0.941-0.966)†

Cognitive Impairment (N=0, Y=1)
x Charlson Comorbidity Index

0.942 (0.848-1.047)

● delirium
● rigors

assistance, ”total assistance,” or “activity did not occur” were

Multivariable analyses using generalized estimating equations

2 or 3
233
(25.8%)

Age

The Katz physical function scale was defined as the

Statistical Analysis

349
(31.3%)

4,5 or 6
68
(7.5%)

OVERALL

Predictor variables were defined by data readily available in a health record.

POA

(+)
731
(68.7%)

(-)
795
(71.3%)

(+)
320
(28.7%)

Patient Factors Predicting Appropriateness

+ at least ONE of the following:

ACTIVATED
POWER OF
ATTORNEY

MEAN
COMORBIDITY

POA

83.6
± 10.5

When 100°F<T<102°F:
● RR> 25 breaths per min.
● Pulse>100 beats per min

● RR > 25 breaths per min.
● Productive cough

(-)
380
(34.2%)

With indwelling device:

● frequency

When T>102°F:

AGE

60

767
(68.7%)

Appropriateness was defined using Loeb criteria.

65+

70

Demographics

Included: all
antibiotic
prescriptions
in sample

RESPIRATORY

80

Resident

RESULTS

Data on antibiotic use in five skilled nursing facilities in Wisconsin were collected prospectively.

SKIN

Over 50% of antibiotic
prescriptions do not meet
appropriateness criteria.

90

Antibiotics are prescribed commonly at skilled
nursing facilities, though often not optimally.5,6

Inappropriate use of antibiotics can have
unintended consequences.2,3,4

Data Collection

URINARY
TRACT

100

Either Criteria

METHODS

60% of antibiotics
administered at skilled
nursing facilities are
administered to 20% of
residents.

Appropriateness of Antibiotic Prescribing
Percent of Antibiotic Prescriptions

INTRODUCTION

7-fold increased odds of developing
C. diff infection after using antibiotics.
2.5-fold increased odds of mortality
due to C. diff infection.
resident may experience poor quality
of life after developing C. diff infection.

2. William S. Middleton Veterans Hospital, Madison, WI.

Many residents are
prescribed multiple courses
of antibiotics.

2/3 of residents who stay 6
months at a skilled nursing
facility will be prescribed at
least one course of
antibiotics during their stay.

1,2

“fixed” resident characteristics. Sub-group analyses stratified by
type of infection were also explored.

RESPIRATORY
INFECTION

relationships between antibiotic appropriateness and several

0.784 (0.666-0.924)†

0.844 (0.732-0.974)*

*p ≤ 0.05

†p ≤ 0.01
ǂp ≤ 0.001

Of 279 cases identified as Respiratory infection, only 59 cases
(21.1%) were prescribed appropriately. No factors were identified
with a p-value ≤ 0.05; results are not reported.

.

CONCLUSIONS

● Clinical condition and non-clinical resident factors influence
appropriateness
● Cognitive impairment alone increased the likelihood of appropriate
antibiotic prescribing
● When in combination with physical frailty, cognitive impairment
decreased the likelihood of appropriateness.

Limitations

● This study includes only resident factors. Future studies should
include prescriber and facility factors.
● This study was not intended to draw condition-specific conclusions.
The finidings of this study may be used to conduct a power analysis
for condition-specific analysis.
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