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Abstract
Background—The Leapfrog Group aims to improve patient safety by promoting hospital
compliance with National Quality Forum (NQF) safe practices. It is unknown, however, whether
implementation of these safety practices improve outcomes following high-risk operations.

Methods—We conducted a cross-sectional analysis of 658 nationwide hospitals that responded
to the 2005 Leapfrog Group Hospital Quality & Safety survey. A total of 79,462 patients were
identified from Medicare claims data who underwent a pancreatectomy, hepatectomy,
esophagectomy, open aortic aneurysm repair, colectomy or gastrectomy procedure from 2004
through 2006. Random-effects logistic regression models were used to estimate the association
between hospital compliance with NQF safe practices and risk-adjusted odds of complications,
failure rate to rescue, and mortality after adjusting for patient and hospital level confounders.

Results—Of the 658 hospitals that responded to surveys, 41% had fully implemented NQF safe
practices and 59% reported partial compliance with these standards. Compared to hospitals with
partial NQF compliance, we found significant evidence that hospitals with full compliance had an
increased likelihood of diagnosing a complication following any of the six high-risk operations
(OR: 1.13; 95%CI: 1.03–1.25), but had a decreased likelihood of failure to rescue (OR: 0.82;
95%CI: 0.71–0.96), and a decreased odds of mortality (OR: 0.80; 95%CI: 0.71–0.91).

Conclusions—Despite having a higher rate of postoperative complications, hospitals fully
complying with safe practices were associated with lower failure to rescue and reduced mortality
following high-risk operations. These results highlight the importance of having hospitals systems
in place to promote safety and manage postoperative complications.
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INTRODUCTION
Patients and healthcare payers over the past several decades have sought means to identify
high quality hospitals for surgical procedures. The morbidity and high cost of surgical
complications have put a premium on determining which hospitals deliver the highest
quality of surgical care. The American College of Surgeons (ACS), the Department of
Health and Human Services (HHS) and the Centers for Medicare and Medicaid Services
(CMS) have all sponsored several large hospital quality initiatives designed to prevent
postoperative complications.(1, 2) Despite this broad focus on improving patient safety and
reducing complications, there is still considerable debate about what hospital measures
actually improve surgical outcomes.

The National Quality Forum (NQF) and the Leapfrog Group are two prominent non-profit
organizations formed over the past decade that have combined efforts to promote nationwide
improvements in hospital quality and safety.(3, 4) They have identified and endorsed
evidence-based interventions known as “safe practices”, representing a comprehensive set of
hospital process measures and systematic practices. Safe practices are designed to be
implemented across hospital systems as a means to recognize and prevent medical errors or
complications before they lead to fatalities in all types of hospitalized patients. Hospital
compliance with NQF safe practices is measured by annual Leapfrog surveys, and
responding hospitals are given a safe practice score that is published online.(4)

We sought to determine whether hospital compliance with Leapfrog sponsored NQF safe
practices was associated with improvements in outcomes among patients that underwent
high-risk operations. Patients that undergo high-risk operations are at substantial risk of
experiencing a preventable complication during their hospitalization and thus may benefit
the most from standardization of hospital safety practices. To address this question, we used
nationwide data from Leapfrog surveys and Medicare data to evaluate whether hospital
compliance with NQF safe practices is associated with in-hospital complications, failure to
rescue from complications, and all cause 30-day mortality following six high-risk
procedures.

METHODS
Leapfrog-NQF Safe Practice Compliance

Data regarding compliance with the NQF safe practices were obtained from the Leapfrog
Group Hospital Quality and Safety Surveys that were sent to 1,960 nationwide hospitals in
2005. Both urban and rural hospitals in 41 states were targeted. Leapfrog surveys were
completed on-line and certified by the CEOs or senior administrators in 978 hospitals (50%
response rate). The collected data represented self-reported information regarding hospital
demographics and annual compliance with each of the Leapfrog Group hospital quality and
safety standards for the preceding 12–24 month period. The survey included specific
questions that were used to ascertain adherence with 27 hospital measures (aka “Safe
Practices”) being promoted by the National Quality Forum in 2005. Individual safe practices
are listed in Table 1. Compliance with each safe practice was given a weighted value and
hospitals received a safe practice score by Leapfrog that was used to rank hospitals into one
of four groups: “Fully implemented”; “Good progress”; “Good early stage effort”; and
“Willing to report publicly”.(5) Hospitals were stratified into two groups based on their
Leapfrog NQF Safe Practice Score ranking, defined as hospitals meeting full NQF
compliance (i.e. hospitals graded as “Fully implemented”) and hospitals with partial NQF
compliance (i.e. hospitals graded as having “Good progress”, “Good early stage effort”, and
“Willing to report publicly”). Hospitals that returned Leapfrog surveys but did not disclose
compliance with NQF safe practices were excluded from analysis.
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Study Population
To determine whether full NQF compliance is associated with better surgical outcomes
compared with partial NQF compliance we assessed the outcomes of patients who
underwent one of six high-risk elective surgical procedures in hospitals that responded to the
Leapfrog survey in 2005: esophagectomy, pancreatectomy, hepatectomy, colectomy,
gastrectomy, and open abdominal aortic aneurysm (AAA) repair. These operations were
selected because each can be associated with significant likelihood for perioperative
complications and mortality. Data on patients who underwent any of these elective surgical
procedures at U.S. hospitals from 2004 through 2006 were obtained from the CMS Medicare
Provider Analysis and Review (MedPAR) nationwide database. Patients who underwent an
urgent or emergent operation were excluded from analysis. Patient data was then linked by
CMS hospital identification number to the hospital database containing Leapfrog Group
survey results. International Classification of Diseases, 9th Revision (ICD-9) procedure
codes were used to identify procedures from the CMS dataset as previously described.(6)
The Johns Hopkins University School of Medicine institutional review board approved a
protocol for this study.

Study Design
We conducted a cross-sectional study and estimated odds of surgical outcomes in high risk
operations associated with compliance to NQF safe practices adjusted for hospital
characteristics and patient characteristics. Hospital level characteristics included into the
analysis were: number of total annual admissions, number of floor admissions, number of
ICU admissions, number of staffed floor beds, number of licensed floor beds, number of
staffed ICU beds, number of licensed ICU beds, urban vs. rural status, and hospital
membership status in health organizations. Patient level covariates included into the analysis
were: age, sex, race, ethnicity, and severity of patients’ comorbid conditions as categorized
using the Charlson-Deyo measurement method.(7)

Main outcome measures were risk-adjusted mortality, failure to rescue, and postoperative
complications. Mortality was defined as death within 30 days of the operation or before
hospital discharge, whichever came first. We identified specific complications that would be
most likely to vary in surgical patients in response to hospital compliance with the 27 NQF
safe practices. These complications and their ICD-9 diagnostic codes included: development
of pressure ulcers (707.00–707.07, 707.20–707.25); deep venous thrombosis (415.1, 451.11,
451.19, 451.2, 451.81, 453.40–453.42, 453.8, 453.89, 453.9); pulmonary embolism (415.1);
aspiration (507.0, 507.1, 507.8); central line infection (999.31); malnutrition (261.0, 262.0,
263.0, 263.1, 263.8, 263.9); postoperative infection (998.5, 998.51, 998.59, 998.83);
postoperative cardiac complications (997.1). Coexisting conditions were determined from
secondary diagnostic codes in the MedPAR dataset.(8) Failure to rescue was defined as
death in a patient with one or more of these defined complications as previously described.
(9, 10)

Statistical Analysis
Analyses of hospital and patient variables as well as outcome variables were performed
using chi-square tests for categorical variables and analysis of variance (ANOVA) for
continuous variables that were normally distributed. The Wilcoxon signed-rank test was
used to compare non-normally distributed data. We constructed a hierarchical logistic
regression model with a random intercept for each hospital to estimate the effect of NQF
safe practice adherence on in-hospital mortality and postoperative complications while
adjusting for patient-level and hospital-level variables. These models accounted for
clustering of patient-level outcomes within hospitals. Potential interactions between
variables were also explored using multivariate analysis. P values less than 0.05 (two-sided)
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were considered to be significant for all statistical tests and models, and the Bonferroni
correction was used to control for multiple comparisons. Stata 11.0 statistical software
(Stata, College Station, TX) was used for all analyses.

RESULTS
Of the 978 nationwide hospitals that responded to the 2005 Leapfrog survey, 658 (67%)
hospitals routinely performed at least one of six defined high-risk operations and provided
information on their compliance with each of the 27 NQF safe practices (Table 1). Of these
658 hospitals, 273 (41%) hospitals were fully compliant with NQF safe practices, whereas
385 (59%) hospitals were partially compliant with NQF safe practices. The characteristics of
these hospitals are shown in Table 2. Hospitals with full NQF compliance were larger based
on admission volume, number of beds, procedure volumes for each of the six operations,
and were more likely to be members of health system organizations and be located in urban
areas as compared with hospitals with partial NQF compliance.

Within the 658 hospitals, 79,462 fee-for-service Medicare beneficiaries aged 65–91
underwent one of six high-risk procedures on an elective basis during the study period. The
distribution of operations that patients underwent in these hospitals included 5,102 pancreas
resections, 3,332 esophageal resections, 2,748 liver resections, 16,732 open AAA repairs,
51,052 colon resections, and 3,919 gastric resections. The characteristics of patients who
underwent these six procedures are summarized in Table 3. Patient characteristics did not
differ significantly based on hospital compliance with NQF safe practices, with the
exception that the proportion of black patients varied with the type of procedure.

The unadjusted incidence of any complication (complication rate) diagnosed among patients
undergoing any high-risk procedure was found to be significantly higher in hospitals with
full compliance (12.4% vs. 10.9%; P<0.05) as compared with hospitals with partial
compliance (Figure 1). When stratified by type of high risk procedure, the unadjusted
complication rate was found to be higher in hospitals with full vs. partial compliance with
the exception of patients undergoing gastrectomy, although these comparisons were not
statistically significant for any individual type of operation (Figure 1). After adjusting for
patient and hospital-level covariates in the logistic regression analysis, the likelihood of any
postoperative complication was significantly higher in hospitals with full NQF compliance
(OR: 1.13; 95%CI: 1.03–1.25) as compared with hospitals with partial compliance (Table
4).

Hospital compliance with individual NQF safe practices did not lead to lower complication
rates among the specific events they were designed to prevent(Table 5). In fact, hospitals
with full compliance were significantly more likely than hospitals with partial compliance in
risk-adjusted models to diagnose a deep venous thrombosis (OR: 1.25; 95%CI: 1.05–1.49),
postoperative surgical site infection (OR: 1.17; 95%CI: 1.01–1.34), and postoperative
cardiac event (OR: 1.15; 95%CI: 1.00–1.34), however other individual complications did
not reach statistical significance.

Despite a higher rate of complications in patients following high-risk procedures, we found
that hospitals with full compliance had a significantly lower unadjusted rate of failure to
rescue from any complication (7.8% vs. 9.4%; P<0.05) when compared with hospitals with
partial compliance (Figure 1). In analyses stratified by type of operation, an unadjusted
lower rate of failure to rescue was observed in hospitals with full compliance following all
operations with the exception of patients undergoing hepatectomy (Figure 1). When
analyses were stratified by type of complication, surgical site infections were the only
complication with a significant lower failure to rescue in hospitals with full vs. partial
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compliance (OR: 0.66; 95% CI: 0.49–0.89). In the regression models that controlled for
patient and hospital covariates, hospitals with full compliance were significantly less likely
to have a mortality associated with any complication (OR: 0.82; 95%CI: 0.71–0.96) as
compared with hospitals with partial compliance (Table 4).

For patients undergoing any of the high-risk procedures, unadjusted mortality rates were
significantly lower among hospitals with full NQF compliance (2.5% vs. 3.1%; P<0.05) as
compared with hospitals with partial compliance. A lower unadjusted mortality rate was
associated with full compliance in any of the six high-risk procedures (Figure 1). After
adjusting for patient and hospital level covariates in regression models, hospitals with full
compliance had significantly lower odds of risk adjusted mortality following any of the
procedures (OR: 0.80; 95%CI: 0.71–0.91) when compared with hospitals with partial
compliance. The mortality benefit associated with full compliance was significant for every
procedure with the exception of hepatectomy and open AAA repair, which trended towards
but did not reach statistical significance (Table 4).

DISCUSSION
Hospital compliance with NQF safe practices has been heavily promoted in Leapfrog
surveys over the past decade as a means to prevent medical errors or adverse events in all
clinical settings.(3, 5) In the present study, we found evidence that hospitals fully
implementing 27 safe practices benefited from reduced risk-adjusted mortality among
patients undergoing six major operations. Moreover, our data suggests that the degree by
which hospitals complied with these heterogeneous safety practices may be associated with
the diagnosis and management of in-hospital complications following surgery. Patients
admitted to hospitals with full safe practice compliance were more likely to be diagnosed
with postoperative complications, but were less likely to die once a complication occurred.

The results of this study provide some new insights into the mechanisms by which hospital
compliance with safety and quality measures leads to improvements in patient outcomes.
NQF safe practices are intended not only to prevent complications, but also to develop a
“culture of safety” within compliant hospitals that includes setting up the infrastructure for
surveillance and management of preventable complications. The failure to manage in-
hospital complications in a timely and effective manner, also known as failure to rescue, has
been shown to explain a large degree of the variability in mortality following high-risk
surgical procedures.(9, 10) Consistent with these studies, we showed that hospitals that fully
implemented NQF safe practices were more likely to diagnose complications in surgical
patients, yet had a lower rate of failure to rescue and had a lower in-hospital mortality versus
hospitals with partial safe practice compliance.

Previous studies have failed to establish an association between hospital complication rates
and postoperative mortality when adjusted for patient characteristics, fueling debate as to
whether these outcomes are correlated at the hospital level.(9, 11, 12) However, in contrast
to our analysis, prior studies have not controlled for the presence of standardized hospital
safety programs set up to identify and treat complications. Hospitals that reported full NQF
safe practice compliance were expected to have surveillance programs for detecting
postoperative complications such as surgical site infections, adverse cardiac events, and
thromboembolic events, which likely increased detection of these complications in our study
(Table 4). Data from other studies have shown that implementation of hospital surveillance
programs significantly influence the detection of complications.(13–15) On balance,
however, it is possible that the NQF safe practices were simply not effective in preventing
in-hospital complications and patients achieved lower mortality from other unmeasured
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aspects of care related to safety. These findings underscore the limitation of using
complication rates as valid measures to define hospital quality in observational studies.

It is difficult to evaluate the impact of hospital safety interventions on patient outcomes as
complications may be rare, “at risk” patient populations may be hard to define, and hospital
systems for surveying and diagnosing complications can vary widely.(16, 17) This may
explain in part why several recent studies have failed to identify consistent improvements in
surgical outcomes associated with hospital compliance with process measures as part of the
Surgical Care Improvement Project and the ACS National Surgical Quality Improvement
Program (NSQIP). The results of our study suggest that measuring hospital adherence to
only a few selected process measures (i.e. partial compliance) may not be sufficient to
differentiate hospital quality of surgical care and outcomes. We previously showed that
hospital compliance with a single process measure was not an adequate surrogate measure
for defining hospital quality amongst patients undergoing six other high-risk operations.(6)
In a study that evaluated the association between hospital NQF safe practice scores with
outcomes that occurred during medical admissions over a single year, the authors found no
correlation between safe practice compliance and risk-adjusted mortality.(20) The wide
variance in mortality and complication rates seen in diverse populations of medical patients,
however, may have contributed to these negative findings. Rather, we chose to focus on a
specific high risk surgical patient populations. In turn, our data suggest that the effectiveness
of hospital safety initiatives may depend on the cumulative effect of many different
coordinated care systems being evaluated among those patients at highest risk for adverse
outcomes.

Our study has several important limitations. To begin with, it is cross-sectional study and is
not designed to evaluate the temporal effect of NQF safe practice compliance in
participating hospitals. While we controlled for differences in hospital size and procedure
volume in our models, it is possible that the relationship between safe practice compliance
and surgical outcomes was confounded by patient or hospital variables that were not
measured. Hospitals meeting full compliance with NQF standards may be systematically
different from less compliant hospitals in other ways beyond safety practices, including how
they code or record complications. We do not know whether hospitals meeting full
compliance with NQF standards were more likely to code complications or whether patients
were more likely to suffer complications. In addition, administrative datasets such as
MedPAR are not very sensitive for identifying complications. Another problem with
determining the effect of hospital compliance with safety measures is that risk-adjustment
models have a difficult time accounting for preventable versus inevitable complications and
deaths.(16) While risk-adjusted models that estimate morbidity and mortality may suffer
from measurement bias, this effect would likely bias our results to the null hypothesis of no
difference. Finally, a hospital’s level of compliance with NQF safe practices is based on
self-reported data and the Leapfrog survey only had a 50% response rate. To limit reporting
bias, hospitals that did not submit NQF compliance data were excluded from analysis.

In conclusion, our study suggests that hospitals taking steps to implement the comprehensive
set of safe practices endorsed by the Leapfrog group and NQF may benefit from
improvements in managing complications among higher-risk surgical patients. These
findings highlight the importance of having hospital systems in place to identify and treat
postoperative complications. It is clear that more attention needs to be focused on
understanding the relationship between a hospital’s ability to improve patient outcomes
through safety practices.
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Figure 1. Unadjusted Rate of All Complications (A) Failure to Rescue (B) and 30-day Mortality
(C) for Patients Undergoing Six High Risk Operations According to Hospital Compliance with
National Quality Forum Safe Practices, 2004–2006
Patients who underwent six high-risk operations in hospitals with full NQF safe practice
compliance had a higher rate of any complication (12.4% vs. 10.9%, P<0.05), yet had a
lower rate of mortality association with any complication (8.12% vs. 9.74%, P<0.05), and a
lower rate of all cause 30-day mortality (2.45% vs. 3.09%, P<0.05).
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Table 1

National Quality Forum Safe Practices Used to Calculate Leapfrog Safe Practice Score, 2005.

1. Create a Health Care Culture of Safety

2. Specify an explicit protocol to ensure adequate level of nursing care based on hospital patient mix and experience of the nursing staff

3. Pharmacists should actively participate in the medication-use process, including being available for consultation with prescribers on
medication ordering, interpretation and review of medication orders, preparation of medications, dispensing of medications, and administration
and monitoring of medications.

4. Verbal (including telephone orders) should be recorded whenever possible and immediately read back to the prescriber, i.e., a healthcare
provider receiving a verbal order should read or repeat back the information the prescriber conveys in order to verify the accuracy of what was
heard.

5. Use only standardized abbreviations and dose designations.

6. Patient care summaries or other similar records should not be prepared from memory.

7. Ensure that care information, especially changes in orders and new diagnostic information, is transmitted in a timely and clearly
understandable form to all of the patient’s healthcare providers/professionals who need that information to provide care.

8. Ask each patient or legal surrogate to recount what he or she has been told during the informed consent discussion.

9. Ensure that written documentation of the patient's preference for life-sustaining treatments is prominently displayed in his or her chart.

10. Implement a standardized protocol to prevent the mislabeling of radiographs.

11. Implement standardized protocols to prevent the occurrence of wrong-site procedures or wrong-patient procedures.

12. Evaluate each patient undergoing elective surgery for risk of an acute ischemic cardiac event during surgery, and provide prophylactic
treatment of high-risk patients with beta-blockers.

13. Evaluate each patient upon admission, and regularly thereafter, for the risk of developing pressure ulcers. This evaluation should be
repeated at regular intervals during care. Clinically appropriate preventive methods should be implemented consequent to the evaluation.

14. Evaluate each patient upon admission, and regularly thereafter, for the risk of developing DVT/VTE. Utilize clinically appropriate methods
to prevent DVT/VTE.

15. Utilize dedicated anti-thrombotic (anticoagulation) services that facilitate coordinated care management.

16. Upon admission, and regularly thereafter, evaluate each patient for the risk of aspiration.

17. Adhere to effective methods of preventing central venous catheter-related blood stream infections.

18. Evaluate each pre-operative patient in light of his or her planned surgical procedure for the risk of surgical site infection & implement
appropriate antibiotic prophylaxis or other preventive measures based on evaluation.

19. Utilize validated protocols to evaluate patients who are at risk for contrast media-induced renal failure, and utilize a clinically appropriate
method for reducing risk of renal injury based on the patient's kidney function.

20. Evaluate each patient upon admission, and periodically thereafter, for risk of malnutrition. Employ clinically appropriate strategies to
prevent malnutrition.

21. Whenever a pneumatic tourniquet is used, evaluate the patient for risk of ischemic and/or thrombotic complication and utilize appropriate
prophylactic measures.

22. Decontaminate hands with either a hygienic hand rub or by washing with a disinfectant soap prior to and after direct contact with the patient
or objects immediately around the patient.

23. Vaccinate healthcare workers against influenza to protect both them and patients from influenza.

24. Keep workspaces where medications are prepared clean, orderly, well lit, and free of clutter, distraction and noise.

25. Standardize the methods for labeling, packaging, and storing medications.

26. Identify all high alert drugs and improve the safety of using high-alert medications

27. Dispense medications in unit-dose or, when appropriate, unit-of-use form, whenever possible.
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Table 2

Characteristics of Hospitals (N=658) that Provided Information on Leapfrog Surveys Regarding Compliance
with NQF Safe Practices.

Characteristic
Full Compliance

(N=273)
Partial Compliance†

(N=385)

Total Annual Admissions*, mean (SD) 17.8 (12.6) 14.1 (8.9)

Annual ICU Admissions*, mean (SD) 2.2 (3.0) 1.8 (2.4)

Floor Beds, mean (SD) 367.3 (246.4) 312.3 (177.2)

ICU Beds, mean (SD) 37.9 (29.7) 29.8 (23.5)

Member of Health System Org., % 81.7 74.6

Urban Hospital, % 99.3 94.8

Pancreatic Resections‡, mean (SD) 4.13 (10.9) 1.94 (5.0)

Esophageal Resections‡, mean (SD) 2.70 (6.8) 1.28 (2.7)

Hepatectomy‡, mean (SD) 2.21 (5.8) 1.05 (3.1)

Open AAA Repairs‡, mean (SD) 11.40 (15.7) 8.20 (9.9)

Colon Resections‡, mean (SD) 32.43 (30.2) 26.42 (22.2)

Gastric Resections‡, mean (SD) 2.29 (3.9) 1.45 (2.3)

*
Expressed in units of thousand admissions per year

†
P<0.05 for all comparisons

‡
Expressed in units of operations per year
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Table 3

Characteristics of Patients Undergoing any of the Six High-Risk Procedures, Stratified by Hospital
Compliance with NQF Safe Practices

Characteristic Full NQF
Compliance

Partial NQF
Compliance P-value

Pancreatic Resection

    Number of cases 3,045 2,057

    Age, mean (SD) 73.2 (5.4) 73.1 (5.5) NS

    Male, % 48.4 47.2 NS

    Black race, % 5.4 5.7 NS

    Charlson index, mean (SD) 5.5 (3.7) 5.3 (3.5) NS

Esophageal Resection

    Number of cases 1,974 1,357

    Age, mean (SD) 72.6 (5.5) 72.8 (5.5) NS

    Male, % 75.3 75.2 NS

    Black race, % 2.6 3.9 <0.05

    Charlson index, mean (SD) 4.5 (3.2) 4.7 (3.2) NS

Liver Resection

    Number of cases 1,582 1,166

    Age, mean (SD) 72.3 (5.4) 72.3 (5.2) NS

    Male, % 52.3 52.8 NS

    Black race, % 4.9 7.6 <0.05

    Charlson index, mean (SD) 6.4 (2.8) 6.5 (2.7) NS

Open AAA Repair

    Number of cases 8,195 8,537

    Age, mean (SD) 73.8 (5.7) 73.8 (5.7) NS

    Male, % 69.0 68.0 NS

    Black race, % 4.6 3.6 <0.05

    Charlson index, mean (SD) 1.8 (1.2) 1.8 (1.2) NS

Colon Resection

    Number of cases 23,419 27,633

    Age, mean (SD) 75.1 (6.6) 75.0 (6.7) NS

    Male, % 43.5 43.2 NS

    Black race, % 7.8 7.1 <0.05

    Charlson index, mean (SD) 3.0 (3.1) 3.03 (3.1) NS

Gastric Resection

    Number of cases 2,162 1,757

    Age, mean (SD) 73.9 (6.1) 73.81 (6.0) NS

    Male, % 64.2 62.1 NS

    Black race, % 6.5 7.3 NS
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Characteristic Full NQF
Compliance

Partial NQF
Compliance P-value

    Charlson index, mean (SD) 4.5 (3.3) 4.4 (3.2) NS
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Table 4

Risk-adjusted* Odds of Diagnosis of Complications, Failure to Rescue, and 30-day Mortality Following Six
High-Risk Procedures in Hospitals with Full NQF Compliance Compared to Hospitals with Partial NQF
Compliance, 2004–2006.

Diagnosis of
Complications

Failure to Rescue

Complication OR (95% CI) OR (95% CI)

Hospitals with Partial NQF Compliance (n=385) 1.00 (Reference) 1.00 (Reference)

Hospitals with Full NQF Compliance (n=273)

    Any Complication 1.13 (1.03–1.25) 0.82 (0.71–0.96)

    Pressure Ulcer 1.08 (0.85–1.36) 1.05 (0.48–2.56)

    DVT/PE 1.25 (1.05–1.49) 0.70 (0.40–1.24)

    Aspiration Event 1.13 (0.97–1.31) 0.99 (0.70–1.38)

    Malnutrition 1.04 (0.84–1.28) 0.79 (0.58–1.07)

    Surgical Site Infection 1.17 (1.01–1.34) 0.66 (0.49–0.89)

    Cardiac Event 1.15 (1.00–1.34) 0.96 (0.75–1.21)

30-Day Mortality

Operation OR (95% CI)

Hospitals with Partial NQF Compliance (n=385) 1.00 (Reference)

Hospitals with Full NQF Compliance (n=273)

    All Procedures 0.80 (0.71–0.91)

    Pancreatectomy 0.62 (0.42–0.90)

    Esophagectomy 0.54 (0.39–0.74)

    Hepatectomy 0.68 (0.43–1.08)

    Open AAA Repair 0.85 (0.71–1.03)

    Colectomy 0.84 (0.72–0.98)

    Gastrectomy 0.64 (0.46–0.90)

Abbreviations: DVT: Deep Venous Thrombosis; PE: Pulmonary Embolism.

*
Random effects logistic regression models adjusted for age, race, gender, Charlson comorbidity index score, total hospital admissions volume,

hospital rural status, hospital health organization status, and hospital compliance with NQF safe practices.
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Table 5

Mean Rate of Postoperative Complications in Hospitals Stratified By Compliance with Individual NQF Safe
Practices, 2004–2006.

Hospital Compliance with Individual NQF
Safe Practices

Complication Full Partial None

Pressure Ulcer, mean (SD) 0.46 (1.1) 0.38 (1.0) 0.57 (0.9)

DVT/PE, mean (SD) 1.14 (1.4) 1.13 (3.7) 0.84 (1.1)

Aspiration Event, mean (SD) 1.34 (1.9) 1.21 (0.9) 0.70 (1.2)

Malnutrition, mean (SD) 3.49 (6.2) 2.84 (5.4) 2.51 (3.8)

Surgical Site Infection, mean (SD) 2.97 (3.6) 3.30 (4.6) 2.56 (3.0)

Cardiac Event, mean (SD) 4.06 (4.8) 3.61 (4.6) 2.96 (3.6)*

Abbreviations: DVT: Deep Venous Thrombosis; PE: Pulmonary Embolism; SD: standard deviation.

*
P<0.05 using ANOVA
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