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T o encourage improvement in hospitals’ quality of care, the 
Hospital Quality Alliance (HQA) began an initiative to col-
lect and publicly report hospital-level performance on 10 

quality measures in 2004.1-3 More than 98% of US acute care hospitals 
supply performance data to the HQA,4,5 but concerns have been raised 
about potential unintended consequences of public reporting.6-8

Hospitals’ responses to the HQA measure “Initial Antibiotic Re-
ceived within 4 Hours of Hospital Arrival” have been of particular con-
cern. Hospitals feeling pressure to improve antibiotic timing performance 
could potentially “play for the test” by encouraging the premature (and 
potentially inaccurate) diagnosis of pneumonia, giving antibiotics in-
discriminately to patients with respiratory symptoms, or inappropriately 
prioritizing patients likely to have pneumonia ahead of others whose 
medical conditions may be more urgent.9-14

Prior studies from single institutions and self-selected hospitals par-
ticipating in a pay-for-performance pilot program suggest that incentives 
tied to pneumonia antibiotic timing scores have led to increased rates of 
inaccurate pneumonia diagnosis and inappropriate antibiotic adminis-
tration in emergency departments (EDs).15-17 However, whether public 
reporting on antibiotic timing has had similar effects on a national scale 
is unknown.

Because antibiotic timing scores are thought to reflect care deliv-
ered in EDs,18 we used a national database of ED visits and compared 
the care for patients with respiratory symptoms before and after the 
start of public reporting. We assessed whether these patients were more 
likely to be diagnosed with pneumonia, to be prescribed antibiotics, 
and to have shorter waiting times to see a physician (compared with 
patients who did not have respiratory symptoms, reflecting patient pri-
oritization). To test the hypothesis that hospitals with higher scores 
were “playing for the test,” we also assessed differences on these 3 mea-
sures between hospitals scoring higher and lower on the pneumonia 
antibiotic timing measure.

METHODS AND 
MATERIALS
Emergency Department  
Visit Data

We used patient visit data from the 
Emergency Department module of the 
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Objective: To determine whether publicly  
reporting hospital scores on antibiotic timing in 
pneumonia (percentage of patients with pneumo-
nia receiving antibiotics within 4 hours) has led to 
unintended adverse consequences for patients.

Study Design: Retrospective analyses of 13,042 
emergency department (ED) visits by adult pa-
tients with respiratory symptoms in the  
National Hospital Ambulatory Medical Care  
Survey, 2001-2005.

Methods: Rates of pneumonia diagnosis, antibiot-
ic use, and waiting times to see a physician were 
compared before and after public reporting, using 
a nationally representative hospital sample. These 
outcomes also were compared between hospitals 
with different antibiotic timing scores.

Results: There were no differences in rates of 
pneumonia diagnosis (10% vs 11% of all ED visits, 
P = .72) or antibiotic administration (34% vs 35%, 
P = .21) before and after antibiotic timing score 
reporting. Mean waiting times to be seen by a 
physician increased similarly for patients with 
and without respiratory symptoms (11-minute 
vs 6-minute increase, respectively; P = .29). After 
adjustment for confounders, hospitals with higher 
2005 antibiotic timing scores had shorter mean 
waiting times for all patients, but there were no 
significant score-related trends for rates of pneu-
monia diagnosis or antibiotic use.

Conclusion: Despite concerns, public reporting 
of hospital antibiotic timing scores has not led to 
increased pneumonia diagnosis, antibiotic use, or 
a change in patient prioritization.
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nationally representative National Hospital Ambulatory Med-
ical Care Survey (NHAMCS), which is administered annu-
ally by the National Center for Health Statistics (NCHS).19 A 
rotating panel of nonfederal, general, and short-stay hospitals 
participate in the NHAMCS, and visits from each hospital in 
the panel are sampled approximately every 15 months.

Trained hospital staff record patient and clinical data on 
standardized forms for each visit. Patient data include demo-
graphic information, expected source of payment, and nursing 
home residence. Clinical data include up to 3 reasons for visit, 
up to 3 physician diagnoses (in the ED), up to 8 medications 
administered during the ED visit (but not the timing of medi-
cation administration), waiting time to see a physician (2003-
2005 only), triage vital signs, and orientation to person, place, 
and time.20 

The NHAMCS Emergency Department module collected 
182,332 patient visit records between 2001 and 2005. Among 
contacted hospitals over the study period, 90% to 95% par-
ticipated. Visits are weighted to allow extrapolation of survey 
results to national estimates.19 For our analysis the NCHS cre-
ated anonymous hospital identifiers that allowed longitudinal 
tracking of each participating hospital.

The NCHS institutional review board approved all 
NHAMCS protocols, and the confidentiality of the data is 
protected by law.21

Hospital Antibiotic Timing Scores and  
Hospital Characteristics

We obtained publicly available hospital-level HQA per-
formance data on the timing of initial antibiotics delivered to 
patients admitted with pneumonia for 2004 and 2005. Hospi-
tal scores were calculated as the percentage of adult patients 
discharged from the hospital with a diagnosis of pneumonia 
who received their first dose of antibiotics within 4 hours of 
hospital arrival. Detailed specifications for this measure are 
available elsewhere.22 

We also linked hospitals’ pneumonia antibiotic timing 
scores to other hospital characteristics obtained from the 2005 
database of the American Hospital Association: number of 
beds, geographic region, urban location, ownership (for-profit, 
not-for-profit, and government), status of membership in the 
Council of Teaching Hospitals, and percentage of patients 
covered by Medicare and Medicaid. Of the 507 unique hos-
pitals participating in the NHAMCS Emergency Department 
module during 2001-2005, NCHS staff matched 503 (99%) 
to their HQA pneumonia antibiotic timing scores and other 
corresponding hospital characteristics. 

Consistent with prior literature, we included for analysis 
only hospitals reporting stable antibiotic timing scores, de-
fined as scores calculated using at least 25 patient discharges 

during the year 2005.2 Of the 503 NHAMCS sample hospi-
tals, 118 (23%) were excluded based on this criterion. 

Study Population
Our study population included ED visits during 2001-2005 

by patients age 18 years and older whose primary reason for 
visit was “symptoms referable to the respiratory system” or 
“diseases of the respiratory system,” excluding conditions 
limited to the upper respiratory tract (eg, nasal congestion). 
Among included visits, the most common specific reasons for 
visit were cough (50%), shortness of breath (24%), and “la-
bored or difficult breathing” (11%). In supplementary analy-
ses, inclusion of visits for upper respiratory conditions did not 
substantively alter our results. 

Visits were included regardless of patients’ dispositions at 
the end of each ED visit (eg, admitted to hospital, transferred, 
discharged to home). Supplementary analyses limited to visits 
resulting in hospital admission did not substantively alter our 
results.

Outcome Variables: Processes of  
Emergency Department Care

We had 3 major outcome variables: ED diagnosis, anti-
biotic use, and waiting time to see a physician. We used In-
ternational Classification of Diseases, Ninth Revision, Clinical 
Modification (ICD-9-CM)  codes to classify ED diagnoses as 
pneumonia (with the same codes used for antibiotic timing 
score reporting),22 bronchitis, congestive heart failure, or 
other. It was possible for a single visit to carry more than 1 
of these diagnoses, and we counted visits receiving diagnoses 
in more than 1 category toward the total in each applicable 
diagnostic category.

Antibiotic use was identified using the NCHS drug classi-
fication system.20,23 As in previous studies, we classified anti-
biotic use in visits for asthma and congestive heart failure as 
inappropriate when pneumonia was not also an ED diagnosis.16 
In supplementary analyses we also included antibiotic use in 
bronchitis as inappropriate without substantive changes to the 
results.

Statistical Analysis
We performed 2 main comparisons. First, we analyzed na-

tionwide longitudinal trends and differences in the outcome 
variables (ED diagnosis, antibiotic use, and waiting time to see 
a physician) before and after the start of public score reporting 
among ED visits for respiratory symptoms. We designated Janu-
ary 1, 2004, as the first day of the public reporting period because 
this was the first day of care that could contribute to publicly 
available antibiotic timing scores. Because the antibiotic timing 
measure was first published in October 2003,4 we designated Oc-
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timing scores based on at least 25 observations in 2005. There 
were no significant differences between the NHAMCS hospi-
tal sample and the overall population of US hospitals report-
ing at least 25 antibiotic timing score observations in 2005 
(Table 1).

Based on the NHAMCS sample, there were an estimated 
40 million (95% confidence interval, 39 to 42 million) ED 
visits to hospitals by adults with respiratory symptoms be-
tween 2001 and 2005. These visits for respiratory symptoms 
represented 11% of all ED visits, and this percentage was 
constant across all data years. There were no significant dif-
ferences between the prereporting (2001-2003) and report-
ing (2004-2005) periods in patient sociodemographic factors 
(age, sex, race, and ethnicity), nursing home residence, or ex-
pected payment source (data not shown). However, patients 
in the prereporting period were less likely to have a fever (8% 
prereporting vs 11% during reporting, P = .003) and to be 
oriented to person, place, and time (77% prereporting vs 85% 
during reporting, P < .001). 

There was no significant difference in the rate of pneu-
monia diagnosis among ED visits for respiratory symptoms 
between the prereporting and during reporting periods 
(Table 2). Antibiotic use during ED visits increased among 
visits resulting in an ED diagnosis of pneumonia (70% pre-
reporting vs 78% during reporting, P = .01), but there were 
no significant changes in antibiotic use among patients with 
other ED diagnoses. Mean waiting times to be seen by a 
physician increased similarly for patients with and without 
respiratory symptoms (11-minute vs 6-minute increase, re-
spectively; P = .29). Adjustment for potential confounders 
including fever and orientation did not significantly alter 
these relationships.

In our second analysis we examined cross-sectional rela-
tionships between hospitals’ 2005 pneumonia antibiotic tim-
ing scores and the outcome variables during public reporting. 
Pneumonia diagnosis rates did not significantly increase with 
antibiotic timing score (Table 3). (Adjusted diagnosis rates 
are given in the eAppendix Table available at www.ajmc.
com.) Patients visiting higher-scoring hospitals were more 
likely to receive an antibiotic (31% in the lowest score quin-
tile vs 44% in the highest, P = .004 for trend) and had shorter 
mean waiting times regardless of respiratory symptoms (66 
vs 38 minutes with respiratory symptoms, P <.001 for trend; 
69 vs 38 minutes without respiratory symptoms, P <.001 
for trend; P = .45 for trend in difference between symptom 
categories). After adjustment for confounders, only the re-
lationship between shorter waiting times and higher-scoring 
hospitals remained a statistically significant trend.

Differences between hospitals in rates of pneumonia diag-
nosis, antibiotic prescribing, and waiting time explained only 

tober 1, 2003, as the first day of the reporting period in supple-
mentary analyses with substantively similar results. 

Second, we conducted a cross-sectional analysis of relation-
ships between 2005 antibiotic timing scores and the outcome 
variables, restricting our analysis to ED visits in the public re-
porting period (2004-2005). We hypothesized that if hospitals 
were “playing for the test” in order to raise their scores, patients 
with respiratory symptoms visiting hospitals with the highest 
2005 scores would experience the highest rates of pneumonia 
diagnosis, the highest rates of antibiotic use, and (relative to 
patients without respiratory symptoms) the shortest waiting 
times. 

We assessed relationships between categorical variables 
using the c2 test. Due to the nonnormal distribution of wait-
ing time to see a physician, waiting times were modeled using 
generalized log-linear regression. 

For the longitudinal analysis we constructed multivariable 
logistic regression models predicting each categorical outcome 
variable (ED diagnosis and antibiotic use) as a function of time 
period (prereporting vs during reporting) and the above-listed 
hospital-level characteristics from the American Hospital Asso-
ciation database. To adjust for case severity and patient charac-
teristics known to be associated with ED processes of care,3,24,25 
the models included patient age, sex, orientation to person/
place/time (dichotomous), presence of fever (triage tempera-
ture >100.4˚F), residence in a nursing home (dichotomous), 
race and ethnicity (non-Hispanic white, non-Hispanic black, 
Hispanic, and other), anticipated source of payment (private, 
Medicare, Medicaid, or other), and season of the visit (winter, 
spring, summer, or fall). We constructed multivariable log-linear 
regression models for waiting time, including the same potential 
confounders. For the cross-sectional analysis we created similar 
models using hospitals’ 2005 antibiotic timing scores (continu-
ous variable) rather than time period as the major predictor.

In order to assess the contribution of ED care processes to 
variation in antibiotic timing scores, we constructed supple-
mentary linear regression models predicting the 2005 antibiotic 
timing score of the hospital associated with each ED visit as a 
function of pneumonia diagnosis, antibiotic use, and waiting 
time. We assessed the independent, mutually adjusted contribu-
tion of each explanatory variable to overall variation in scores 
by comparing the partial R2 values for each predictor. All analy-
ses were performed using SUDAAN version 9.0.0 (Research 
Triangle Institute, Research Triangle Park, NC) to account for 
data clustering and the complex NHAMCS sampling design.20 

RESULTS
There were 385 hospitals participating in the NHAMCS 

from 2001 to 2005 that also reported pneumonia antibiotic 
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4% of overall variation in 2005 antibiotic timing scores, sug-
gesting a weak relationship between the measured ED pro-
cesses of care and hospital antibiotic timing scores (data not 
shown). Of this explainable score variation, waiting times ac-
counted for 79%, and antibiotic usage accounted for 3%.

DISCUSSION AND CONCLUSION
Despite fears that publicly reporting hospitals’ pneumonia 

antibiotic timing scores would lead to increased pneumonia 
diagnosis, indiscriminate antibiotic use, and inappropriate 
prioritization of patients with respiratory symptoms,6,9-11 we 
found little evidence of these unintended consequences in a 
nationally representative cohort of ED visits. Rates of pneu-
monia diagnosis and overall antibiotic use did not exhibit sig-
nificant changes over time. Waiting times to see a physician 
increased similarly for patients with and without respiratory 

symptoms over 2003-2005, arguing against higher prioritiza-
tion of patients likely to have pneumonia.

Moreover, cross-sectional analyses of ED visits during the 
public reporting period revealed that after adjustment for con-
founders, only waiting times differed significantly between 
hospitals with higher and lower antibiotic timing scores. Suc-
cessful efforts to shorten waiting times for all patients would 
be better described as quality improvements than as adverse 
consequences.

Although hospitals in the highest antibiotic timing score 
quintile had the highest rates of antibiotic administration for 
inappropriate diagnoses, the lack of a statistical trend between 
antibiotic use and timing scores suggests that excessive antibiotic 
administration does not significantly contribute to the timing 
score ranking for most hospitals. Also, analysis of overall score 
variation revealed that only a very small percentage was attrib-
utable to differences in antibiotic administration rates. These 

n Table 1.  Characteristics of Hospitals with >25 Pneumonia Antibiotic Timing Observations in 2005

NHAMCS Hospitals (N = 385)
 
Characteristic

 
%a

 
(95% CI)

All Hospitals, % 
(N = 3431) 

P Value  
for Differenceb

Size (number of beds) .74

    <100 beds 30 (24, 37) 31

    100-400 beds 56 (49, 63) 56

    >400 beds 14 (11, 17) 12

Region .74

    Northeast 18 (15, 22) 14

    Midwest 25 (20, 30) 28

    South 39 (34, 44) 39

    West 18 (14, 23) 18

Ownership .10

    For profit 12 (8, 18) 17

    Not-for-profit 74 (66, 80) 66

    Government 14 (9, 21) 17

Teaching status (member COTH) .05

   Teaching 11 (9, 14)   8

    Nonteaching 89 (86, 91) 92

Urban setting .14

    Urban 82 (75, 88) 87

    Nonurban 18 (12, 25) 13

Mean % Medicare patients 46 (44, 48) 45 .42

Mean % Medicaid patients 17 (16, 18) 17 .95

Mean 2005 pneumonia antibiotic timing score 77 (75, 79) 77 .52

NHAMCS indicates National Hospital Ambulatory Medical Care Survey; CI, confidence interval; COTH, Council of Teaching Hospitals. 
aAll percentages for NHAMCS hospitals were weighted by hospital-level weights generated by the National Center for Health Statistics. 
bP values were based on c2 tests for categorical variables and on t tests for differences in the means of continuous variables.
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findings are consistent with the overall stability of antibiotic ad-
ministration rates before and after the start of public reporting.

However, if there are persistent concerns that hospitals 
seeking to achieve the highest antibiotic timing scores will, 
in the future, have increased rates of inappropriate antibiotic 
administration, then strategies focused on the top-scoring 
hospitals may be considered. For example, publicly reporting 
a score “band” rather than an exact score for hospitals scoring 
above a certain threshold could attenuate the incentive to 
achieve scores in the range generating these concerns.7,26

The implications of our longitudinal analysis differ from 
those suggested by some earlier reports. However, key differ-
ences in cohort design between our analysis (which included 
all patients presenting to EDs with respiratory complaints) 
and earlier single-institution studies (which included only 
those patients admitted with a pneumonia diagnosis) may 
not allow direct comparison of findings.15,27 A study among 
self-selected Premier client hospitals in the Hospital Qual-
ity Incentive Demonstration (HQID) revealed higher rates 

of antibiotic use for inappropriate diagnoses (heart failure, 
asthma, and chronic obstructive pulmonary disease) at 
hospitals with higher antibiotic timing scores.16 However, 
HQID hospitals faced financial incentives directly tied to 
antibiotic timing performance, and while all hospitals in 
our analysis publicly reported their antibiotic timing scores, 
no data were available to identify which hospitals in our 
analysis had antibiotic timing–based financial incentives. 
It is possible that compared with public reporting, finan-
cial incentives could have different effects on patient treat-
ment patterns. Prior studies agreeing with our findings 
demonstrated associations between ED overcrowding (an 
established contributor to longer waiting times) and lower 
antibiotic timing scores.28-30

Our study has limitations. First, the NHAMCS does not 
assess the accuracy of ED diagnoses, so we cannot directly 
conclude that diagnostic accuracy was unaffected by public 
reporting. However, because rates of pneumonia diagnosis 
did not change, any increased inaccuracy would have had to 

n Table 2.  Trends Among ED Visits for Respiratory Symptoms: Diagnosis Rates, Antibiotic Administration, and 
Waiting Times to See a Physician, 2001-2005a

 
 

 Prereportingb

 
During 

Reportingb

 
 
 
 
ED Visit Characteristics

P  
Value 

for 
Trend

 
Pre- 

report-
ing

 
During 
Report-

ing

P 
Value  

for  
Differencec

Adjusted 
 P Value  

for 
Differenced2001 2002 2003 2004 2005

% of Visits % of Visits

Diagnosis

    Pneumonia 11   9 12 11 10 .07 10 11 .72 .06

    Bronchitis 26 25 26 23 26 .47 26 25 .41 .17

    CHF   8 10 10   9  7 .06   9   8 .01 .40

Antibiotic use 

    With any ED diagnosis 34 31 36 35 36 .10 34 35 .21 .45

    With an ED diagnosis of pneumonia 66 66 78 78 78 .03 70 78 .01 .86

    With no ED diagnosis of pneumonia 27 25 27 26 28 .68 26 27 .65 .79

    With an “inappropriate” ED diagnosise 22 20 21 22 26 .45 21 24 .12 .80

Mean waiting times to see a physicianf Minutes  Minutes

    Visits for respiratory symptoms — — 39 45 56 <.001 39 50 <.001 .06

    Visits not for respiratory symptoms — — 47 49 58 <.001 47 53 .02 .002

    Difference, respiratory symptom vs  
    no respiratory symptom

— —   8   4  2 .03   8   3 .29 .06

ED indicates emergency department; CHF, congestive heart failure. 
aAmong hospitals with >25 antibiotic timing observations in 2005. Significant P values are boldfaced. 
bThe “prereporting” period includes ED visits from January 1, 2003, through December 31, 2003. The “during reporting” period includes ED visits from 
January 1, 2004, through December 31, 2005. 
cP values were based on c2 tests for categorical variables and on the regression coefficient Wald test for waiting times. 
dAdjusted P values reflect the statistical significance of regression coefficients for the reporting time period in models adjusting for patient- and hospital-
level characteristics. 
eInappropriate diagnoses were asthma, pulmonary edema, and CHF without concurrent diagnosis of pneumonia. 
f Waiting times to see a physician were not available for 2001 and 2002. 
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split equally between errors of commission and omission. Sec-
ond, we lacked complete clinical information (eg, presence 
or absence of infiltrate on chest X-ray, comorbid illnesses) 
to perform fuller case-mix adjustment. Third, our measure of 
patient prioritization (waiting times to see a physician) did 
not extend to other important processes of ED care, such as 
immediacy of imaging.18,31 Fourth, our analysis included ED 
visits by patients whose primary reason for visit was a symp-
tom referable to the lower respiratory tract. It is possible 
that public reporting of antibiotic timing scores would have 
a different impact on patients with symptoms that were less 
specific for pneumonia (eg, delirium, fever, chest pain). Fi-
nally, absence of proof is not proof of absence. Failure to de-
tect significant unintended consequences of public antibiotic 
timing score reporting could be due to insufficient statistical 
power. However, observed rates of pneumonia diagnosis and 
antibiotic use were remarkably stable over time, with wait-
ing times for all patients (regardless of respiratory symptoms) 
accounting for the majority of explainable between-hospital 
variation in antibiotic timing scores.

External incentive programs designed to encourage health-
care quality improvement are becoming increasingly com-
mon, and concerns about unintended consequences of these 
programs have surfaced in a variety of clinical settings.32-35 
Many of these concerns focus on providers “playing for the 
test” or “gaming the system.”6,10,36 In response to concerns that 
the pneumonia antibiotic timing measure had led to adverse 
unintended consequences, the Joint Commission and the 
National Quality Forum changed the cutoff for timely initial 
antibiotic in pneumonia from 4 hours to 6 hours after hospi-
tal arrival and excluded cases of “diagnostic uncertainty” from 
score calculation.37 The Infectious Diseases Society of America 
eliminated the time cutoff altogether, recommending only that 
initial antibiotics be received in the ED.38 To the extent that 
the outcomes we examined reflect possible adverse unintended 
consequences, our results do not support these changes.

In summary, we found that during the first 2 years of public 
reporting of hospital pneumonia antibiotic timing scores, con-
cerns about potential widespread unintended consequences 
were not substantiated by the national experience. Patterns of 

n Table 3. Diagnosis Rates, Antibiotic Administration, and Waiting Times to See a Physician, Stratified by 2005 
Pneumonia Antibiotic Timing Scorea

 
 

Antibiotic Timing Score Quintile (2005)  
P Value 

for Trendb

Adjusted 
P Value 

for Trendc1 2 3 4 5

Mean 2005 antibiotic timing score (range)d 60 (25-68) 72 (69-76) 80 (77-82) 84 (83-86) 91 (87-100) — —

ED visit characteristics % of Visits (95% CI)

ED diagnosis

    Pneumonia 10 (8, 12) 10 (8, 12) 10 (8, 12) 12 (10, 14) 13 (9, 18) .28 .76

    Bronchitis 20 (17, 23) 27 (23, 31) 24 (20, 30) 26 (23, 30) 31 (27, 36) <.001 .09

    CHF 8 (7, 10) 9 (7, 11) 7 (6, 9) 9 (6, 12) 4 (3, 7) .47 .07

Antibiotic use

    With any ED diagnosis 31 (26, 35) 37 (33, 41) 34 (31, 38) 37 (32, 42) 44 (41, 48) .004 .17

    With an ED diagnosis of pneumonia 73 (62, 82) 78 (68, 86) 81 (71, 89) 80 (68, 88) 81 (69, 89) .26 .23

    With no ED diagnosis of pneumonia 23 (19, 28) 29 (25, 33) 26 (22, 30) 28 (23, 33) 34 (29, 39) .04 .39

    With an “inappropriate” ED diagnosise 24 (19, 30) 24 (17, 33) 21 (15, 28) 26 (20, 32) 32 (25, 41) .84 .68

Mean waiting times to see a physician 
(minutes)

 
Mean (95% CI)

    Visits for respiratory symptoms 66 (57, 75) 53 (44, 62) 40 (34, 47) 42 (32, 51) 38 (32, 45) <.001 <.001

    Visits not for respiratory symptoms 69 (62, 75) 57 (50, 64) 44 (40, 49) 44 (37, 51) 38 (32, 44) <.001 <.001

    Difference, respiratory symptom vs  
    no respiratory symptom

3 (−4, 9) 4 (−4, 11) 4 (−1, 10) 2 (−6, 11) −1 (−5, 4) .45 .35

ED indicates emergency department; CI, confidence interval; CHF, congestive heart failure. 
aAmong reporting period (2004-2005) ED visits for respiratory symptoms to hospitals with >25 pneumonia antibiotic timing observations in 2005. 
Significant results are boldfaced. 
bP values for test of trend reflect the statistical significance of the regression coefficient for continuous 2005 antibiotic timing score. 
cAdjusted P values reflect the statistical significance of regression coefficients for continuous 2005 antibiotic timing score in models adjusting for 
patient- and hospital-level characteristics. 
dScore range in the lowest quintile has been rounded to shield hospital identity. 
eInappropriate diagnoses were asthma, pulmonary edema, and CHF without concurrent diagnosis of pneumonia.
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ED pneumonia diagnosis and antibi-
otic use among patients with respira-
tory symptoms have remained stable 
over time. The EDs of hospitals with 
higher antibiotic timing scores distin-
guish themselves by having shorter 
waiting times to see a physician, sug-
gesting that these scores communicate 
information of real importance to pa-
tients and payers. However, providers’ 
concerns about the potential adverse 
consequences of public reporting and pay-for-performance 
programs deserve attention.7,8 Monitoring systems that target 
these concerns and prospectively measure the patient-level ef-
fects of quality improvement initiatives may provide valuable 
guidance (and reassurance) to policy makers.
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