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Introduction

The Agency for Healthcare Research
and Quality (AHRQ) patient safety
indicators (PSIs) and the Centers for
Medicare and Medicaid Services (CMS)
hospital acquired conditions (HACs)
are used to evaluate the safety and
quality of healthcare provided by
healthcare systems and individual
facilities. To better understand the
incidence of these events in
hospitalized stroke patients, we
determined the rates of PSIs and
HACs among patients with a diagnosis
of stroke in the Nationwide Inpatient
Sample (NIS) database.

Methods

We queried the NIS for all
hospitalizations involving ischemic
stroke. We determined the incidence
of various PSIs and HACs by searching
the hospital records for ICD-9 codes
indicating each PSI or HAC. Statistical
analysis was performed with SAS.

Results

There were 903,647 hospitalizations
involving stroke in the NIS database
for years 2002-2010. Among these
hospitalizations a total of 137,161
(15.2%) patients experienced one or
more AHRQ PSI. The most common
PSIs included postoperative
respiratory failure (9.44%), sepsis
(4.43%), and pressure ulcer (2.19%).
A total of 28,323 (3.13%) of stroke
patients experienced one or more
HAC. The most common HACs
included falls and trauma (2.51%) and
stage III & IV pressure ulcers
(0.43%). Age had a variable effect on
the incidence of HACs and PSIs.
(Table 1) Increasing comorbidity score
(p=0.001) was associated with
increased likelihood of all PSIs and
HACs. (Table 2) Presence of PSI or
HAC resulted in increased length of
stay, increased hospital charges and
an increase in mortality rates
(p<0.0001). (Table 3)

Table 2: Effect of Ci

ity Score on Various Indicators for Stroke Patients

Indicator

For linear relationships (no graphic), OR for having
indicator multiplies by X for each unit increase in
comorbidity score

AHRQ Indicators

Pressure ulcer

X=1.34, C1=[1.32, 1.35], p<.0001

latrogenic pneumothorax

Risk is estimated to increase exponentially with CM
score (p<.0001). (See Fig 4)

Central venous line infection

X=1.42, CI=[1.39, 1.45], p<.0001

Post operative hip fracture

X=1.26, CI=[1.24, 1.28], p<.0001

Postop physiologic derangement — any

Risk is estimated to increase quickly for low scores but
more slowly for higher scores (p<.0001). (See Fig 5)

Post-operative hemorrhage

Risk is estimated to increase exponentially with CM
score (p<.0001). (See Fig 6)

Post-operative respiratory failure

Risk is estimated to increase exponentially with CM
score (p<.0001). (See Fig 7)

Deep vein thrombosis

Risk is estimated to increase exponentially with CM
score (p<.0001). (See Fig 8)

Pulmonary embolism

X=1.35, CI=[1.33, 1.37], p<.0001

Sepsis

Risk is estimated to increase exponentially with CM
score (p<.0001). (See Fig 9)

Accidental puncture or laceration

X=1.11, CI=[1.07, 1.16], p<.0001

Hospital Acquired Conditions

Pressure ulcer stages Ill & IV

X=1.40, C=[1.37, 1.44], p<.0001

Falls and trauma - any

Risk is estimated to increase exponentially with CM
score (p<.0001). (See Fig 10).

Vascular catheter-associated infection

X=1.50, CI=[1.46, 1.55], p<.0001

Manifestations of poor glycemic control —
any

X=1.44, CI=[1.42, 1.46], p<.0001

Catheter-associated urinary tract
infection

X=1.12, CI=[1.04, 1.21], p=.0032

Table 3. Effect of PSI or HAC

on mean length of stay, hospital charges and mortality

Patients One or more PSI No PSls.
Length of stay (p<0.0001) 14.7 days 5.7 days
Hospital charges (p<0.0001) $118,994 $32,022
Mortality rate (p<0.0001) 32.7% 3.9%
Patients One or more HAC No HACs
Length of stay (p<0.0001) 12.1 days 6.9 days
Hospital charges (p<0.0001) $89,448 $43,743
Mortality rate (p<0.0001) 15.8% 8.1%

Results

Table 1: Effect of Age on Various Indicators for Stroke Patients
For linear relationships (no graphic), OR for having
indicator multiplies by X for each additional year of age

Indicator
AHRQ Indicators
Pressure ulcer

latrogenic pneumothorax

X=1.022, CI=[1.021, 1.023], p<.0001
The data show a clear break in risk between younger
and older patients, so age was dichotomized for this
analysis. It is estimated that patients under 40 have 2.2
times the odds of developing the indicator (CI=[1.76,
2.82), p<.0001).

Central venous line infection
Post operative hip fracture
Postop physiologic derangement — any

X=0.97, CI=[.966, .969), p<.0001
X=1.07, CI=[1.065, 1.071], p<.0001
Risk is estimated to decrease exponentially with age
(p<.0001). (See Fig 1)
Post-operati X=0.99, CI=[.992, .997], p<.0001
Post-operative respiratory failure X=0.98, CI=[.983, .985), p<.0001
Deep vein thrombosis X=0.99, CI=[.990, .992], p<.0001
Pulmonary embolism X=0.99, CI=[.987, .990), p<.0001
Sepsis X=0.99, CI=[.994, .996), p<.0001
Accidental puncture or laceration X=0.99, CI=[.985, .992], p<.0001
Hospital Acquired Conditions

Pressure ulcer stages Ill & IV
Falls and trauma - any

X=1.011, CI=[1.007, 1015}, p<.0001
Risk is estimated to descrease exponentially until age 55,
then increase exponentially for older patients (P<.0001).

(See Fig 2)
Vascular cath, infection X=0.964, CI=[.960, .968], p<.0001
Manifestations of poor glycemic control - | Risk is estimated to decrease exponentially with age
any (p<.0001). (See Fig 3)
Catheter-associated urinary tract
infection X=1.017, CI=[1.007, 1.028], p=.0014

Conclusions

Our results estimate baseline national
incidence rates of PSIs and HACs in
stroke patients. These data may be
used to determine individual
institutional improvements or success
by comparison.

Learning Objectives
By the conclusion of the session
participants should be able to:

1) Understand the definition of patient
safety indicator (PSI) and hospital
acquired condition (HAC)

2) Discuss the general prevalence of
common PSIs and HACs in hospitalized
stroke patients

3) Understand the implications of these
performance measures for the practice
and reimbursement of neurosurgeons




