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Abstract

Objectives—State governments increasingly mandate public reporting of central line-associated
blood stream infections (CLABSISs). This study tests if hospitals located in states with state-
mandated, facility-identified, pediatric-specific public CLABSI reporting have lower rates of
CLABSIs as defined by the Agency for Healthcare Research and Quality’s Pediatric Quality
Indicator 12 (PDI12).

Methods—Utilizing the Kids’ Inpatient Databases from 2000 to 2009, we compared changes in
PDI12 rates across three groups of states: states with public CLABSI reporting begun by 2006,
states with public reporting begun by 2009 and never-reporting states. In the baseline period
(2000-2003), no states mandated public CLABSI reporting. A multivariable, hospital-level
random intercept, logistic regression was performed comparing changes in PDI12 rates in states
with public reporting to changes in PDI12 rates in never-reporting states.

Results—4,705,857 discharge records were eligible for PDI12. PDI12 rates significantly
decreased in all reporting groups, comparing baseline to the post-public reporting time period
(2009): Never Reporters 88% decrease (95% Cl: 86%, 89%), Reporting Begun by 2006 90%
decrease (95% Cl: 83%, 94%), and Reporting Begun by 2009 74% decrease (95% CI: 72%, 76%).
The Never Reporting Group had comparable decreases in PDI12 rates to the Reporting Begun by
2006 group (p=0.4) and significantly larger decreases in PDI12 rates compared to the Reporting
Begun by 2009 group (p<0.001), despite having no states with public reporting.
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Conclusions—Public CLABSI reporting alone appears to be insufficient to affect administrative
data-based measures of pediatric CLABSI rates or children may be inadequately targeted in
current public reporting efforts.

Introduction

Methods

Databases

Over the past decade significant strides have been made in reducing harmful medical errors
and improving patient safety and quality.1=3 Despite this, healthcare-associated infections
(HAI) in general and central line-associated blood stream infections (CLABSIS) in
particular, continue to extract a significant toll in morbidity and mortality across pediatric
populations.14=7 Many practitioners, hospitals, insurers and government organizations
suggest public reporting of HAI rates informs healthcare consumers and consequently,
motivates improved quality and decreased HAI rates.8-13 Supporters of public HAI
reporting believe that increased consumer knowledge forces providers and healthcare
institutions to improve practice or face lost revenue as patients move their healthcare to sites
with lower infection rates.

State mandates for public HAI reporting in general, and CLABSIs in particular, increased
rapidly in the past six years, with varying levels of penetrance, robustness and
effectiveness.11:14-16 For example, while 34 states or territories in the United States (65%)
had laws requiring HAI infection reporting on August 1, 2011, only 22 of them (42% total,
66% of those with laws) required facility identifiers in publically released reports.1®> The
evidence supporting improved quality of care for adults after state-wide institution of public
reporting systems is limited at best.17=21 It is unclear if current public HAI reporting affects
pediatric patients or pediatric CLABSI rates, and few states specifically mandate pediatric
public reporting.

We hypothesized that states mandating pediatric, facility identified, public CLABSI
reporting would be associated with lower pediatric state CLABSI rates from 2000 to 2009.
We investigated this hypothesis using a retrospective, difference-in-differences natural
experiment, which defined CLABSIs by the Agency for Healthcare Research and Quality’s
(AHRQ) administrative data-based, Pediatric Quality Indicator 12 tool (PDI12) and
compared states with and without pediatric, facility identified, public CLABSI reporting
laws. To our knowledge, this is the first study examining the affect of public pediatric
CLABSI reporting on pediatric HAIS.

A retrospective analysis of the Kids’ Inpatient Database (KID) from 2000-2009 was
performed. The KID is released every three years (2000, 2003, 2006 and 2009) and
comprises a national sample of pediatric hospital discharges (age less than 20). While the
KID database was released in 1997, it did not include state level identifiers and therefore
was excluded from this analysis. Patients in the KID database are sampled from discharges
in all community, non-rehabilitation hospitals in states which participate in the Healthcare
Cost and Utilization Project (HCUP). In 2000, 27 states and 2,784 hospitals participated in
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the KID. By 2009, 44 states and 4,121 hospitals participated in the KID. Each database
utilizes a systematic random sampling method to select 10% of uncomplicated in-hospital
births and 80% of other pediatric discharges and complicated in-hospital births. This method
does not sample hospitals, but takes discharges from all participating hospitals, who
voluntarily supply this data to HCUP for quality assurance and standardization. Data
collected upon discharge includes patient and hospital level data. Each of the KID databases
contain over 1.5 million discharge records.22

Public CLABSI Reporting Rates

CLABSIs were chosen as the HAI of interest because of the broad consensus that these
types of infections are “never events.”23 State-mandated, facility identified public CLABSI
reporting data was derived from previously published briefs and manuscripts based on
analysis of state laws.16:24-27 Consistent with previous publications, we defined states as
‘CLABSI public reporters’ if they had pediatric specific, CLABSI public reporting laws that
mandated facility identification in reports.1® For the years 2000 to 2003, there were no states
that mandated public CLABSI reporting. Given the increased national focus on CLABSI
prevention between 2003 and 2009, we separated states that began reporting before 2006
from those that began reporting before 2009. These states likely experienced different
pressures at the onset of their reporting periods and are not comparable in event time
analysis. Two states in the KID database mandated pediatric CLABSI reporting by 2006 and
seven additional states mandated pediatric CLABSI reporting by 2009. These two groups
(CLABSI Reporting Begun by 2006 and CLABSI Reporting Begun by 2009) were
compared to states that never mandated adult or pediatric CLABSI reporting in order to
provide the cleanest possible contrast between reporters and non-reporters. Eighteen states
never mandated public CLABSI reporting and these states served as our control group.
Table 1.

We defined three time periods for analysis: baseline (2000-2003), early reporting period
(2006) and later reporting period (2009). We pursued a natural experiment, comparing
changes in CLABSI rates (baseline versus early or later reporting periods) in states with
facility identified, public, pediatric CLABSI reporting to changes in CLABSI rates (baseline
versus early or later reporting periods) in states that never mandated public CLABSI
reporting.

AHRQ Pediatric Quality Indicators

CLABSIs were defined by AHRQ’s administrative data-based, PDI12 tool. In response to
the national focus on medical errors, AHRQ developed a set of patient safety indicators
designed to identify inpatient adverse events from discharge billing data.28 These indicators,
13 of which are pediatric specific, are meant to identify errors from easily accessible,
administrative data.2® They have been previously used to track longitudinal trends in patient
safety events over time.3% Much research has been done with the Pediatric Quality Indicators
(PDIs), illustrating increased length of stays, increased risks of mortality and increased total
charges for patients with an identified PDI.3:31-34
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The PDI12 indicator is defined as “Selected infections due to medical care’ and checks
discharge records for ICD-9-CM codes 99662 (Infection due to other vascular device,
implant, and graft) and 9993 (Other infection). In October 2007, ICD-9-CM code 99931
indicating ‘Infection due to central venous catheter,” was created and added to PDI12. The
PDI12 indicator excludes all newborns born in-hospital, acute care facility neonatal
transfers, obstetric patients and patients with length of stay less than two days. PDI12 was
chosen as an administrative databased marker for CLABSIs because PDI12 is focused on
identifying CLABSISs, although before 2007 other infections may have been included. PDI12
has the highest calculated positive predictive value of the AHRQ PDI indicators (80%).3°
Detailed information on this tool and its uses can be found on AHRQ’s quality indicators
website.28

Each KID database was analyzed by the AHRQ Quality Indicators WinQI software program
version 3.2.28 The 2009 KID database was also analyzed by the AHRQ Quality Indicators
WinQI software program version 4.1b in order to capture the new ICD-9-CM code (99931)
created in 2007.28 The software generated an output file noting which records contained a
PDI12 and which records were eligible for this type of infection. Patients who had selected
infectious diagnoses present on admission would not be eligible for a ‘Selected infection due
to medical care,” because it would be impossible to determine if infections identified at
discharge were due to medical care or to the original infection. Additionally, discharges with
missing data or discharges excluded as noted above, were also not eligible for PDI12.

Statistical Analysis

Utilizing Stata 11 (Stata Corp, College Station, TX), estimates of PDI12 rates and patient
and hospital demographics were calculated for the three analysis groups (CLABSI Reporting
Begun by 2006, CLABSI Reporting Begun by 2009 and Never CLABSI Reporting).
Pearson Chi squared statistics were used to compare patient and hospital characteristics
between groups for categorical variables and the F-test was used to compare means for
continuous variables.

A multivariable logistic regression model was used to estimate the odds of PDI112 during
2000-2003, 2006 and 2009 separately for each reporting group. A random intercept for
hospital was included to account for the correlation in PDI12 within a hospital over time, as
each hospital’s culture may interpret and implement state mandated pediatric CLABSI
reporting laws differently. The model included adjustment for variables suggesting higher
acuity and therefore higher underlying risk of CLABSI: patient age in years, gender,
expected primary payer (Medicare, Medicaid, Private including health maintenance
organization, self-pay, no charge, other), number of procedures, number of diagnoses,
hospital bed size (small, medium, large), hospital location (rural, urban) and hospital
teaching status.

Within each reporting group, the change in PDI12 rates over time was estimated by the odds
ratios comparing PDI12 rates in 2006 or 2009 to the baseline period (2000-2003). The odds
ratios of PDI12 over time for the two reporting groups (Reporting begun by 2006 and
Reporting Begun by 2009) were subsequently compared to the Never Reporting group to
estimate the outcome of interest, a relative odds ratio. The sensitivity of our findings were
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evaluated by 1) quantifying the effects of the above potential confounders by fitting
unadjusted models, 2) investigating different definitions for CLABSI events by fitting
models where the 2009 KID database was analyzed with WinQI software version 3.2 only
and with WinQI software version 4.1b only and 3) evaluating whether clustering at the state
level instead of the hospital level was important to the findings by fitting models with a
random intercept for state, models with state fixed effects and marginal models clustered on
state or hospital levels. Additional model descriptions, rationale and results are presented in
the Appendix. All results from sensitivity analyses were similar except as discussed below.
This study of publicly-available, de-identified data was deemed exempt by the Johns
Hopkins University School of Medicine Institutional Review Board.

There were 12,039,446 discharge records in the 2000-2009 KID databases and 6,414,595
(53%) discharge records were eligible for PDI12. 2,595,638 discharges were not eligible for
PDI12 (22%) because they had lengths of stays less than two days. 4,705,857 (39%)
discharge records were eligible for PDI12 and within a state included in one of the three
reporting groups. There were 18 states and 2,066 hospitals in the Never Reporting group,
two states and 135 hospitals in the CLABSI Reporting Begun by 2006 group, and seven
states and 1,006 hospitals in the CLABSI reporting Begun by 2009 group. Complete
demographics for the discharge records within each reporting group are presented in Table
2. There were statistically significant differences between the reporting groups for all
analyzed demographic variables (p<0.05), likely due to large numbers of records analyzed.

Each database year (2000, 2003, 2006, and 2009) had over 2,000 discharges categorized as
PDI12s (range 2,413-4,262) and over 1.3 million discharges eligible for PDI12 (range 1.35
million-1.82 million). Reporting groups within a given year had between 23 and 1,606
discharges categorized as PDI12 and between 25,158 and 724,706 discharges eligible for
PDI12. The large ranges between groups are likely due to the variance in the number of
states in each group. Unadjusted, baseline (2000-2003) PDI12 rates per 1,000 discharges for
the three reporting groups were: Never Reporting group 2.1, Reporting Begun by 2006
group 2.6 and Reporting Begun by 2009 group 3.0. By 2009, the unadjusted PDI12 rates per
1,000 discharges decreased for all three groups: Never Reporting group 1.0, Reporting
Begun by 2006 group 0.4 and Reporting Begun by 2009 group 2.0. Table 2.

Using a multivariable, hospital-level random intercept logistic regression model, the
estimated adjusted PDI12 rates per 1,000 discharges during the baseline period (2000-2003)
for the three reporting groups were: Never Reporting group 1.6, Reporting Begun by 2006
group 1.1 and Reporting Begun by 2009 group 1.7. Table 3. The adjusted PDI12 rates
significantly decreased over time in each group comparing 2006 and 2009 to the baseline
period. Figure 1. Specifically, the Never Reporting hospitals had a 50% (95% Confidence
Interval (Cl): 46%, 54%) and 88% (95% CI: 86%, 89%) decrease in PDI12 rates during
2006 and 2009 compared to the baseline period, respectively. For those states who began
reporting in 2006, the PDI12 rates decreased by46% (95% CI: 31%, 68%) and 90% (95%
Cl: 83%, 94%) comparing 2006 and 2009 to the baseline period, respectively. For those
states who began reporting by 2009 the PDI12 rates decreased by 35% (95% CI: 30%, 39%)
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and 74% (95% CI: 72%, 76%) in 2006 and 2009 compared to the baseline period,
respectively. Table 3.

Despite having no states with public reporting, the Never Reporting Group had comparable
decreases in adjusted PDI12 rates to the Reporting Begun by 2006 group during both the
early and later reporting periods (early period: 50% decrease versus 46% respectively,
Relative Odds Ratio: 1.1, p=0.55; later period: 88% decrease versus 90% respectively,
Relative Odds Ratio 0.79, p=0.4). Additionally, the Never Reporting Group had
significantly greater decreases in PDI12 rates during the later reporting period when
compared to the Reporting Begun by 2009 group (later period: 88% decrease versus 74%
respectively, Relative Odds Ratio 2.1, p<0.001). Table 3.

The Appendix presents associations between hospital and patient characteristics and the
odds of PDI12 after accounting for group and time. All investigated confounders, except
gender and medium hospital bed size, were significantly associated with odds of PDI12
(p<0.05). After accounting for the patient and hospital characteristics included in the model,
we estimated that 22% of the total variation in the odds of PDI12 was attributable to
differences between hospitals.

All sensitivity analyses resulted in qualitatively similar results except for the unadjusted
models, which showed a statistically significant greater decrease in PDI12 rates in the
Reporting Begun by 2006 group when compared to the Never Reporters in the later
reporting period (2009) only (p<0.001). Appendix.

Discussion

To our knowledge, this is the first study in pediatric patients to examine the association
between public, facility identified CLABSI reporting and administrative data-based
infection rates, meant to approximate CLABSI rates. In all three groups, Reporting Begun
by 2006, Reporting Begun by 2009 and Never Reporters, rates of PDI12, a measure of
CLABSI, decreased between 2000-2003 and 2009. This result mirrors national trends in
decreasing CLABSI and HAI rates.1=3 A multifactorial approach, including collaborative
learning, 3% intense national attention and continued advancements in patient safety and
quality of care,3’ likely contributed to this decline. Unfortunately, public reporting, often
seen as a key component to reducing HAIs and CLABSIs,810 was not associated with
greater decreases in PDI12 rates in children. Despite having state mandated, facility
identified, pediatric CLABSI reporting for at least three years, the Reporting Begun by 2006
group did not experience significantly greater decreases in PDI12 rates when compared to
the Never Reporters in 2009. Additionally, the Reporting Begun by 2009 group had
significantly smaller decreases in PDI12 rates when compared to the Never Reporters.

Contrary to our original hypothesis, these findings suggest that public CLABSI reporting
alone may not reduce rates of pediatric CLABSIs above and beyond other national efforts.
Previous adult-focused studies have called into question the effect of public reporting on
HAI rates.1’-20 As states and federal agencies continue to emphasize public reporting of
infection rates, it is important to consider whether these efforts are having an impact on all
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segments of the population, including pediatric patients.10:11.13 pyblic HAI reporting has
multiple potential purposes besides improving HAI rates, such as increasing consumer
knowledge, improving health purchaser choice and improving policy decisions at local and
federal levels. It is possible that state-mandated, public CLABSI reporting has improved
these areas for pediatric patients, although adult reviews on the topic suggest otherwise.18
The authors would caution against the conclusion that public, pediatric HAI reporting should
no longer be pursued: public reporting has likely contributed to national decreases in HAI
rates in ways that cannot be measured. Public reporting may have been an influential
component driving the recent decrease in national CLABSI rates and not have produced a
signal that could be detected above other concomitant interventions. Further research is
needed to determine if domains such as consumer knowledge and purchaser choice have
been improved by state-mandated, public HAI reporting. Additionally, some research
suggests that quality improvement interventions, such as those spurred by state mandated
public reporting, discover cases of harm that would not have otherwise been identified.38 It
is possible that states with public reporting mandates actually had greater decreases in
CLABSI rates but these were not observed in our data because of the increase in rates
accompanying quality improvement case finding. This could explain why the Reporting
Begun by 2009 group had smaller decreases in CLABSI rates than the Never Reporting
group. Finally, if institutions are already collecting data on CLABSIs and other HAIs,
reporting them to centralized agencies for public consumption adds little additional cost,
especially when compared to the total net revenue of most healthcare institutions.
Investigations on how to best operationalize public reporting, including data presentation,
public education, and ways to prevent data overload, need to be studied with clearly
measured outcomes, before policy makers further mandate the application of public
reporting in other states and to other medical error categories. It is crucial that pediatric
patients are also considered as these policy decisions are made.

This study suggests that pediatric CLABSI rates declined across the US and across all three
reporting groups comparing 2000-2003 to 2006 and 2009. One reason for this decline could
be due to institutional reductions in infection reporting unrelated to actual changes in
CLABSI rates. As institutions and providers prepared themselves for future reporting
mandates, such as those codified in the Affordable Care Act of 2010,13 and for changes in
reimbursement practices for HAIs,39 they could be purposefully or inadvertently altering
coding behaviors to reflect fewer HAIs. If coding changes have altered based on
reimbursements concerns, this would imply the observed decrease in national pediatric
CLABSI rates is actually only a change in reported infections. It is unclear if institutional
“gaming the system” efforts would be increased in states with public reporting mandates,
and we are unable to ascertain whether these practices contributed to decreases in PDI12
rates.

This study has a number of limitations. First, there is potential for misclassification bias
when using the AHRQ PDI12 tool on discharge data. This tool is dependent on medical
coders and administrative data and may not accurately designate every CLABSI.
Nonetheless, PD112 does have the highest positive predictive value of all the AHRQ PDIs
(80%).3% Additionally, we have no reason to believe this misclassification bias varied by the
three groups of interest. We attempted to lessen the risk for misclassification bias in the
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2009 KID data by performing sensitivity analyses using three possible PDI12 definitions as
described above. These different definitions account for the impact of new 1ICD-9 codes
instituted in 2007 and we believe any bias due to definition change would affect the odds
ratios across all three groups to a similar magnitude. Our study has only two post-public
CLABSI reporting time points and they may not be representative of all years or of future
changes in pediatric CLABSI rates. As with all studies, there exists potential for Type Il
error given the Reporting Begun by 2006 group included only two states. This study focused
on public CLABSI reporting and not non-public CLABSI reporting, where hospitals
anonymously report infection rates to state databases and internally compare their results to
aggregated baselines. It is possible states with non-public reporting, or reporting without
facility identifiers, may be different and cause greater decreases in CLABSI rates. Many of
the state laws cited in this manuscript focus on preventing CLABSIs in intensive care units.
The KID database does not provide markers for intensive care unit admission and it is
possible a larger effect size would be noted if we could limit our analysis to intensive care
unit patients. Additionally, each state’s CLABSI reporting law is unique® and we are
unable to speak to the effect different pediatric CLABSI reporting laws have on state
specific CLABSI rates; specific states may have decreased their CLASBI rates because of
their specific law but the effect was overshadowed due to data from other states. Providers
in the Never Reporting group may have anticipated future public reporting mandates and
therefore worked to lower CLABSI rates. We believe this concern is less likely given prior
adult studies suggesting no association between public reporting and HAI rates}’-21, and
recent research suggesting that the Center for Medicare and Medicaid Services
reimbursement limitations for CLABSIs did not decrease CLABSI rates.3° This analysis
uses KID data from a non-random sample of hospitals within each state. We feel
comfortable with this limitation because it is unlikely that the non-random selection of
hospitals is associated with our outcome of interest: CLABSIs. Finally, our unadjusted
models showed a greater decrease in PDI12 rates in the Reporting Begun by 2006 group for
the later reporting time period. It is likely that this result is confounded by the variables
indicating patient acuity that we define in Table 2.

Conclusion

Adjusted administrative data-based PDI12 rates, approximating CLABSIs, decreased in
pediatric discharges from 2000-2009. This decrease was not significantly greater in states
with state-mandated, facility-identified, pediatric-specific public CLABSI reporting.
Additional research is needed to determine if public HAI reporting is useful in other
domains and how to best operationalize public reporting for future efforts.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Adjusted PDI 12 Rates per 1,000 Eligible Dischar ges by State-M andated Public
Reporting Groups (Never Reporters, Reporting Begun by 2006 and Reporting Begun by 2009)
Healthcare-associated infections were defined by the Agency for Healthcare Research and
Quality’s administrative data based Pediatric Quality Indicator Tool (PD112).28, Model was
adjusted for patient age in years, gender, expected primary payer, number of procedures,

number of diagnoses, hospital bed size, hospital location and hospital teaching status. Model

assumed random effects at the hospital level.

*Adjusted PDI12 rates statistically significantly decreased for all three groups comparing

their respective baseline rates to their 2006 or 2009 rates (p<0.001).
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Table 1

States in the KID Database with State-Mandated, Facility Identified, Central Line Associated Blood Stream
Infection (CLABSI) Reporting

Never CLABSI Reporters
(Control Group: No CLABSI Reporting Before December 31, 2009): AZ, FL, GA, HI, 1A, IN, KS,KY, LA, MI, MN, MT, NC, NE, SD, TX,
WI, WY

CLABSI Reporting Begun by 2006
(Exposed Group: Pediatric CLABSI Reporting with Facility Identifiers Required in Reporting Begun by 2006): MO, VT

CLABSI Reporting Begun by 2009

(Exposed Group: Pediatric CLABSI Reporting with Facility Identifiers Required in Reporting Begun by 2009): CA, MD, NY, PA, RI, SC,
WA

State-mandated, public CLABSI reporting rates were derived from previously published briefs and manuscripts based on analysis of state

laws.16:24-27 Excluded states with pediatric CLABSI reporting without facility identifiers required or law is silent/unclear on need for facility
identifiers: AR, CT, MA, NV, TN, UT, VA. Excluded states with adult only, voluntary CLABSI reporting only begun by January 2009, or pediatric
CLABSI reporting begun during 2009: CO, IL, ME, NH, NJ, OH, OK, OR, NM, WV.
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Table 2

Demographics of Discharges Eligible for PDI12 in 2000-2009 KID Databases

CLABSI Reporting Begun by

Page 13

CLABSI Reporting Begun by

Never CLABSI Reporters 2006 2009
N (%) N (%) N (%)
Number of Discharges 2,580,621 179,322 1,945,914
Number of States 18 2 7
Number of Hospitals 2,066 135 1,006
Hospital Level Characteristics
Hospital Location: Urban 2,187,602 (88) 140,257 (84) 1,844,731 (96)
Hospital Teaching Status: Teaching 1,292,034 (52) 91,819 (55) 1,279,475 (58)
Hospital Bed Size:
Large 1,632,289 (66) 87,368 (52) 1,160,009 (60)
Medium 570,186 (23) 30,907 (18) 565,528 (29)
Small 285,138 (11) 49,656 (30) 205,275 (11)
Patient Level Characteristics
Gender: Female 1,180,251 (46) 82,721 (46) 882,419 (45)
Expected Primary Payer:
Medicare 6,255 (0.2) 363 (0.2) 4,237 (0.2)
Medicaid 1,223,412 (48) 85,854 (48) 894,863 (46)
Private including HMO 1,129,596 (44) 83,375 (46) 915,011 (47)
Self-pay 107,993 (4) 4,622 (3) 66,278 (3)
No charge 11,221 (0.4) 111 (0.1) 440 (0.02)
Other 97,040 (4) 4,780 (3) 61,615 (3)
Mean Age in Years (s.d.) 35(5.5) 4.4 (6) 3.6 (5.6)
Mean Number of Diagnoses (s.d.) 4.1(2.8) 43 (3.4) 4.0(3)
Mean Number of Procedures (s.d.) 1.1(1.8) 1.2(2.4) 1.4 (2.1)
Unadjusted PDI 12 Rates
2000-2003 (Baseline): "
Total Discharges with PD112 2,449 196 2,861
Total PDI12 Eligible Discharges 1,174,344 75,593 967,754
PDI12 Rate per 1,000 Discharges 21 2.6 3.0
2006:
Total Discharges with PDI12 1,606 168 1,402
Total PDI12 Eligible Discharges 680,873 51,851 445,796
PDI12 Rate per 1,000 Discharges 2.4 3.2 3.1
2009:
Total Discharges with PD112 698 23 1,063
Total PDI12 Eligible Discharges 725,404 51,878 532,364
PDI12 Rate per 1,000 Discharges 1.0 0.4 2.0

*
Due to missing data, not all rows add to the total N for each group.
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*%

Data in these cells combines discharges from the 2000 and 2003 KID databases.

All hospital and patient characteristics had statistically significant differences across reporting groups with p<0.05.
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Table 3

Adjusted odds ratios comparing the odds of PDI12 in 2006 or 2009 to the baseline period (2000-2003) in each
reporting group; Relative Odds Ratios of PDI12 over time for the Begun by 2006 and Begun by 2009

Reporters versus the Never Reporters

CLABSI Reporting

CLABSI Reporting

Never CLABSI Reporters Begun by 2006 Begun by 2009
Adjusted PDI12 Rates per 1,000 Discharges
2000-2003 (Baseline) 1.6 (1.4,1.8) 1.1 (0.64, 1.5) 1.7 (1.5, 1.8)
2006 0.86 (0.75, 0.97) 0.61 (0.36, 0.86) 1.1 (1.0, 1.3)
2009 0.24 (0.20, 0.27) 0.12 (0.05, 0.20) 0.49 (0.43, 0.56)

Adjusted Odds Ratio of PDI12 for Each Reporting
Group:

Comparing 2006 versus 2000-2003
Comparing 2009 versus 2000-2003

0.5 (0.46, 0.54)
0.12(0.11, 0.14)

0.54 (0.42, 0.69)
0.10 (0.06, 0.17)

0.65 (0.61, 0.7)
0.26 (0.24, 0.28)

Relative Odds Ratio of PDI 12 Comparing Odds Ratios
of PDI12 in Exposed to Control Groups*

CLABSI Reporting Groups versus Never
ref 1.1(0.84,1.4) N/A
CLABSI Reporting Group in 2006

CLABSI Reporting Groups versus Never
ref 0.79 (0.47, 1.4) 21(1.9,2.4)
CLABSI Reporting Group in 2009

Values are presented with (95% Confidence Interval). Model used hospital-level random intercept logistic regression and was adjusted for patient
age in years, gender, expected primary payer, number of procedures, number of diagnoses, hospital bed size, hospital location and hospital teaching
status. Bolded Odds Ratios are statistically significant (p<0.05).

The relative odds ratio of PDI112 compares the change in PDI12 rates (Odds Ratios) for the exposed groups (CLABSI Reporting Begun by 2006 or
CLABSI Reporting Begun by 2009) to the change in PDI12 rates (Odds Ratio) in the Never CLABSI Reporters group in the KID database year
listed. For example: the OR of PDI112 for the CLABSI Reporting Begun by 2009 group comparing 2009 versus 2000-2003 was 0.26. The OR of
PDI12 for the Never CLABSI Reporters group comparing 2009 versus 2000-2003 was 0.12. The relative odds ratio of PD112 comparing the
Reporting Begun by 2009 group and the Never CLABSI Reporters group in 2009 is 0.26/0.12 = 2.1, suggesting the Never CLABSI Reporting
group had a greater decrease in CLABSI rates than the Reporting Begun by 2009 group in 2009.
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