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R etail clinics have become increasingly prevalent 
in the United States. As of September 2014, there 
are about 1,760 retail clinics,1,2 a number that by 

some estimates will grow to 2800, with 10.8 million annual 
visits made to them, by 2015.3 Retail clinics aim to treat a 
limited range of clinical conditions that are routine family 
medical problems, and thus can serve as an alternative to 
care in physicians’ offices, ambulatory/urgent care facili-
ties (ACFs), or emergency departments (EDs).4 These clinics 
typically rely on nurse practitioners and physician assis-
tants who deliver care based on strict adherence to clinical 
practice guidelines. 

With increasing calls for healthcare delivery systems that 
can reduce the cost of care, offer more convenient primary 
care options to patients, and address primary care shorta- 
ges, retail clinics may offer an attractive option.5,6 Recent 
studies suggest that retail clinics deliver care at substantially 
lower cost than ACFs and EDs, and have been associated 
with lower cost of care to the patient.7,8 Overall patient sat-
isfaction is high, with walk-in care convenience and fixed, 
transparent pricing cited as 2 main attractions of the retail 
clinic model.4 

At the same time, some have expressed concern that the 
retail clinic model of care may not provide care equivalent in 
quality to what is available in other settings.9,10 Professional 
physician organizations, such as the American Academy of 
Pediatrics (AAP) and the American Academy of Family Phy-
sicians (AAFP), have expressed ongoing concern about retail 
clinics, including questions about overall quality of care and 
the use of tests for the purpose of diagnosis without appropri-
ate follow-up.10-12 Notwithstanding these concerns, evidence 
regarding quality of care for acute conditions in particular, 
which account for the majority of retail clinic services, has 
suggested that the quality of care is high. 

A study by Jacoby et al evaluating retail clinic perfor-
mance on 2 Healthcare Effectiveness Data and Information 
Set (HEDIS) measures—the appropriate testing of children 
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ABSTRACT

Objectives 
Evaluation of quality of care across retail clinics in a geographi-
cally diverse population has not been undertaken to date. We 
sought to evaluate and compare the quality of care for otitis 
media, pharyngitis, and urinary tract infection received in retail 
medical clinics in CVS pharmacies (“MinuteClinics” [MCs]), am-
bulatory care facilities (ACFs), and emergency departments (EDs).   

Methods
We used 14 measures constructed from RAND Corporation’s  
Quality Assurance Tools and guidelines from the American Acad- 
emy of Pediatrics, the American Academy of Family Physicians,  
and the Infectious Diseases Society of America. Our cohort was  
drawn from Aetna medical and prescription claims, 2009-2012.  
Members were matched on visit date, condition, and propensity  
score. Generalized estimating equations were used to compare  
quality across clinic type, overall, and by index condition.   

Results
We matched 75,886 episodes of care, of which 20,153 were  
eligible for at least 1 quality measure. MCs performed better  
than EDs and ACFs in 7 measures. In a multivariable model,  
MCs performed better than ACFs and EDs across all quality  
measures ([OR 0.42; 95% CI, 0.40-0.45; P <.0001; ACF vs  
MC] [OR 0.29; 95% CI, 0.27-0.31; P <.0001; ED vs MC]). Results  
for each condition were significant at P <.0001. 

Conclusions
Quality of care for these conditions based on widely accepted 
objective measures was superior in MinuteClinics compared with 
ACFs and EDs.  
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with strep throat and appropriate treat-
ment of children with upper respiratory 
tract infection—concluded that retail clin-
ics ranked above the 90th percentile for the 
former measure and between the 50th and 
90th percentiles for the latter.13 A study  
by Rohrer et al evaluating return visits for 
children treated for ear infection found a 
lower rate of return visits within 2 weeks 
in retail clinics compared with standard 
office clinics,14 while a different analysis of 
retail clinics in Minnesota  by Mehrotra et al examined 14 
performance measures for care of 3 common conditions 
treated at retail clinics and found that the quality of care 
was superior to that received at ACFs and EDs.15 

Nonetheless, evidence in this domain remains sparse. 
As the prevalence of these clinics grows, a contemporary 
evaluation of quality of care for acute conditions in a geo-
graphically diverse population is essential. We applied the 
performance measures for urinary tract infection (UTI), 
strep throat (pharyngitis), and ear infection (otitis media; 
OM) used in analysis of retail clinics in Minnesota by 
Mehrotra et al to a nationally representative cohort to 
compare the quality of care in retail clinics with that in 
ACFs and EDs. 

METHODS
This study was approved by the institutional review 

board of Partners Healthcare System, Boston, Massachu-
setts, and Harvard University, Cambridge, Massachusetts. 

Study Population
We used nationwide medical and prescription claims 

from Aetna, a large healthcare benefits company, with 
dates of service from January 1, 2009, through December 
31, 2012. The study population included commercial mem-
bers with a visit to a MinuteClinic (the retail medical clin-
ics in CVS pharmacies, with locations in 25 states and the 
District of Columbia during the study period), an ACF 
facility, or an ED for OM, pharyngitis, or UTI during this 
period. ACF visits were defined using Aetna’s definition 
of all visits to outpatient clinics including non-ED urgent 
care clinics, same-day surgeries, and same-day ambulatory 
hospital encounters. The analysis was restricted to the 
first episode of care for 1 of the 3 index conditions in the 
study period; if a member had episodes of care for more 
than 1 index condition, only the earliest episode and 
corresponding index condition were considered. Clinic 
type was identified using place of service codes, includ-

ing specific codes for retail clinics, and conditions were 
identified using International Classification of Disease, Ninth 
Revision, Clinical Modification (ICD-9-CM) codes for OM 
(381, 382, 388.7), pharyngitis (034, 462, 463), and UTI (599, 
595). Members were required to be continuously enrolled 
for the 6 months prior to and 60 days after their index 
episode.

Matching Episodes of Care
We matched members with MinuteClinic episodes of 

care to those from ACFs and EDs in a 1:1:1 fashion on the 
following criteria: month of index visit, index condition, 
and a propensity score. The propensity score was construct-
ed from the following baseline characteristics: age, gender,  
tertile of household income (per zip code from 2000 US 
Census data), index condition, number of prescription 
medications and medical visits in the 6 months prior to 
the index visit, and Charlson Comorbidity Index score 
using ICD-9-CM codes from the 6 months prior to the in-
dex visit. Matching was operationalized using a validated 
SAS macro with a 0.05 caliper for the propensity score.16 
We sampled without replacement, meaning an individual 
is a member of only 1 matched set. 

Some zip codes in the 2000 US Census do not have 
income data available, and so members living in these 
zip codes were grouped into the second income tertile. A 
multiple imputation (N = 10) of these missing values was 
conducted as a sensitivity analysis. 

Measuring Quality of Care
Quality of care was assessed using 14 measures con-

structed from RAND Corporation’s Quality Assurance 
(QA) Tools as well as guidelines from the AAP, the AAFP, 
and the Infectious Diseases Society of America, measures 
also employed in the analysis by Mehrotra et al of re-
tail clinics in Minnesota (eAppendix Table 1 available at 
www.ajmc.com).15 The RAND QA Tools were developed 
through comprehensive evaluation of research literature 
and clinical guidelines, and are considered a gold stan-

 
Take-Away Points
n	 These findings are consistent with previous studies demonstrating that quality 
of care is not compromised, and even appears superior, in retail clinics for specific 
acute conditions. 

n	 When taken together with evidence suggesting that retail clinics are more cost-
effective and even cost saving to patients, these results underscore the potential 
of retail clinics for offering care of higher quality and lower cost at a time of primary 
care shortages. 

n	 More extensive studies exploring costs for chronic disease management and the 
role of retail clinics in improving care coordination and population health manage-
ment are warranted. 
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years of age comprised 3.4% of cases seen at MinuteClin-
ics, compared with 10.6% and 13.7% in EDs and ACFs, 
respectively. Members seen in EDs generally lived in low-
er-income zip codes, followed by ACFs (second lowest) 
and MinuteClinics (highest). 

After matching on propensity score, index condition, 
and index month, matches were found for 25,334 mem-
bers (87% of eligible MinuteClinic episodes). The matched 
cohort was predominantly female (61%) and the majority 
(54%) were aged between 18 and 44 years. Most episodes 
were for pharyngitis (58%), while three-fourths of mem-
bers had had at least 1 doctor’s visit in the 6 months prior 
(74%), and about half had 1 to 5 unique medication fills in 
the 6 months prior (51%). 

Quality of Care
There were 20,153 members from the matched co-

hort who were eligible for at least 1 quality measure; the 
number for which they were eligible ranged from 1 to 5. 
MinuteClinics had higher success rates than both EDs 
and ACFs in 7 of 14 measures (Table 2). Differences in suc-
cess rates across sites of care were statistically significant 
(P = .05) in 10 measures, including all pharyngitis and UTI 
measures and 1 OM measure. Pooled, unadjusted success 
rates by index condition are presented in the Figure. 

MinuteClinics performed better than ACFs and EDs 
across all quality measures ([OR 0.43; 95% CI, 0.40-0.45, 
comparing ACFs with MinuteClinics; OR 0.29; 95% CI, 
0.27-0.31 comparing EDs with MinuteClinics]) with both 
results significant at P <.0001 (Table 3). Results were very 
similar after adjustment for baseline covariates ([OR 
0.42; 95% CI, 0.40-0.45, comparing ACFs with Minute-
Clinics; OR 0.29; 95% CI, 0.27-0.31, comparing EDs with 
MinuteClinics]). 

Results stratified by each of the conditions individu-
ally were also similar. The difference in quality between 
MinuteClinics and other clinic types was most pronounced 
for UTI ([OR 0.31; 95% CI, 0.27-0.35, comparing ACFs 
with MinuteClinics; OR 0.28; 95% CI, 0.25-0.32, compar-
ing EDs with MinuteClinics]), and least pronounced for 
OM ([OR 0.82; 95% CI, 0.75-0.89, comparing ACFs with 
MinuteClinics; OR 0.73; 95% CI, 0.67-0.80, comparing EDs 
with MinuteClinics]). Results across each index condition 
remained statistically significant at P <.0001. 

Sensitivity Analysis
Nearly 5% of income values were missing in the cohort 

prior to matching. After multiply imputing (N = 10) these 
values, results from the models adjusting for quality mea-
sure number were very similar ([OR 0.45; 95% CI, 0.42-

dard for measurement of whether patients are receiving 
evidence-based healthcare including appropriate diagno-
sis, treatment, and follow-up.17-23 

Each measure is a binary marker of quality of clini-
cal care (eg, throat culture or rapid strep test ordered on 
day of initial visit or day after in diagnosis of pharyngitis) 
and was oriented such that a higher score (ie, 1) indicates 
higher quality. There were 5 measures assessing quality of 
care for OM, and 6 and 3 measures for pharyngitis and 
UTI, respectively. 

Statistical Analyses
We evaluated whether performance on each qual-

ity measure differed between visits to MinuteClinics and 
ACFs or EDs using χ2 tests. To compare overall quality 
across the 3 clinic types, we used a generalized estimating 
equation with a binomial distribution and a logit link. Be-
cause members were typically eligible for more than 1 qual-
ity measure and up to as many as 5 measures, this model 
accounted for correlation across member responses using 
an exchangeable covariance matrix. We included the qual-
ity measure in the model as a categorical variable to ac-
count for differing mean success rates across measures. We 
compared this analysis with a multivariable analysis that 
also adjusted for the following baseline characteristics: 
gender, age, income, number of medications, and number 
of medical visits in the 6 months prior to the visit. 

We excluded quality measure 11 from all models, as did 
Mehrotra et al, because from a clinical perspective, the 
measure does not discriminate high versus low quality of 
care as distinctly as the other 13 measures. We used SAS, 
version 9.3 (SAS Institute, Cary, North Carolina) to con-
duct all analyses. 

RESULTS
Study Population and Matched Cohort

We identified 1,231,866 eligible members with an in-
dex episode for 1 of the 3 conditions occurring at 1 of the 
clinic types during the 3-year study period (Table 1). The 
majority of episodes (91%) were ACF visits, with 6% and 
2% occurring at EDs and MinuteClinics, respectively. The 
majority of cases seen in MinuteClinics were for pharyn-
gitis (61% vs 51% and 37% in ACFs and EDs, respectively), 
whereas the majority of cases seen in EDs were for UTI 
(40% vs 19.3% and 9.4% for ACFs and MinuteClinics, 
respectively). 

Members seen in MinuteClinics tended to have lower 
Charlson Comorbidity Index scores and fewer physician 
visits in the 6 months prior to index. Children under 5 
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0.48, comparing ACFs with MinuteClinics; OR 0.30; 95% 
CI, 0.29-0.32; comparing EDs with MinuteClinics]). 

DISCUSSION
The results from this analysis suggest that overall qual-

ity of care for OM, pharyngitis, and UTI at MinuteClin-
ics is superior to that delivered at ACFs or EDs13,14,24,25  
based on widely accepted objective measures. Whereas 

ACFs and EDs performed better on several individual 
quality measures, overall performance at the index condi-
tion level and across all measures was consistently higher 
in MinuteClinics. These results did not differ after adjust-
ment for baseline covariates. 

This study is the largest to date evaluating the quality 
of care for acute conditions at retail clinics compared with 
other care settings, and corroborates previous findings re-
garding quality of care.15 In particular, the success rates 

n Table 1. Baseline Characteristics, Full and Matched Cohorts

Full Cohort Matched Cohort

 
Characteristic

Emergency 
Department

Ambulatory 
Care Facility

 
MinuteClinic

 
Total

Emergency 
Department

Ambulatory 
Care Facility

 
MinuteClinic

 
Total

Age (in years)

  <2 3.3% 3.9% 0.1% 3.8% 0.4% 0.2% 0.1% 0.2%

  2-5 7.3% 9.8% 3.3% 9.5% 5.3% 4.7% 3.7% 4.6%

  6-17 13.3% 24.4% 19.2% 23.6% 18.8% 20.1% 19.8% 19.6%

  18-44 50.0% 35.3% 54.5% 36.7% 53.2% 53.6% 53.9% 53.6%

  45-64 21.9% 24.1% 22.0% 23.9% 21.4% 21.0% 21.5% 21.3%

  ≥65 4.3% 2.5% 0.9% 2.6% 0.9% 0.5% 1.0% 0.8%

Female sex 62.7% 60.4% 63.5% 60.6% 60.1% 60.8% 61.7% 60.8%

Incomea                

  Tertile 1 45.6%  30.8% 18.5% 31.4% 24.8% 22.8% 20.2% 22.6%

  Tertile 2 34.0% 37.3% 36.4% 37.1% 41.7% 41.3% 39.2% 40.7%

  Tertile 3 20.4% 31.8% 45.1% 31.4% 33.5% 35.9% 40.5% 36.7%

Unique 
Prescriptionsb

               

  0 40.1% 38.2% 39.5% 38.4% 40.4% 41.3% 40.5% 40.7%

  1-5 45.1% 50.0% 52.3% 49.7% 51.0% 51.9% 50.8% 51.3%

  6-9 9.5% 8.4% 6.6% 8.4% 6.8% 5.8% 6.9% 6.5%

  10-12 2.7% 2.0% 1.1% 2.0% 1.0% 0.7% 1.1% 1.0%

  13-19 2.1% 1.2% 0.5% 1.2% 0.6% 0.3% 0.5% 0.5%

  ≥20 0.4% 0.2% 0.1% 0.2% 0.1% 0.0% 0.1% 0.0%

Medical visitsc                

  0 24.3% 18.0% 25.2% 18.6% 25.5% 26.0% 25.7% 25.8%

  1-3 38.7% 43.9% 44.9% 43.6% 44.1% 45.3% 44.3% 44.6%

  4-9 23.1% 26.4% 21.0% 26.0% 22.0% 21.4% 20.9% 21.4%

  ≥10 13.9% 11.7% 8.9% 11.8% 8.4% 7.3% 9.0% 8.2%

CCI score                

  0 83.8% 87.6% 93.1% 87.5% 92.6% 94.7% 92.5% 93.3%

  1 9.9% 9.0% 5.2% 8.9% 6.0% 4.5% 5.6% 5.4%

  2-3 4.2% 2.8% 1.5% 2.9% 1.4% 0.7% 1.6% 1.2%

  ≥4 2.0% 0.6% 0.2% 0.7% 0.1% 0.1% 0.2% 0.1%

Index condition      

  Otitis media 23.0% 29.6% 29.9% 29.2% 31.6% 31.6% 31.6% 31.6%

  Pharyngitis 37.0% 51.1% 60.7% 50.5% 58.0% 58.0% 58.0% 58.0%

  UTI 40.0% 19.3% 9.4% 20.4% 10.5% 10.5% 10.5% 10.5%

Total 75,886 1,126,858 29,122 1,231,866 25,334 25,334 25,334 76,002

CCI indicates Charlson Comorbidity Index; GPI-8, generic product identifier-8; UTI, urinary tract infection; GPI, generic product identifier.  
aMembers with missing income were reclassified into the second tertile. 
bNumber of unique GPI-8 filled in 6 months prior to index date. 
cNumber of unique start dates across all places of service in 6 months prior to index date.
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by quality measure and clinic type (Table 2) were similar 
to those of Mehrotra et al.15 However, Mehrotra et al did 
not observe statistically significant differences by site of 
care in regression analysis, which may in part be due to 
the fact that the sample from that prior analysis was less 
than 1/15 the size of ours. Moreover, we account for cor-
relation within success rates by individuals who are eli-
gible for more than 1 quality measure, as well as response 
trends within a quality measure (eg, 1 measure may have a 
higher success rate than another), providing more robust 
results. By matching on numerous demographic and clini-
cal covariates, we also addressed concerns about residual 
confounding by baseline characteristics.

It is notable that MinuteClinics performed worse than 
other settings for UTI indicators that focused on high-risk 
patients and long-term antibiotic therapy to treat compli-

cated UTIs (quality measures 12 and 14). MinuteClinic 
guidelines indicate that such patients should be referred 
to more acute settings; until 2014, MinuteClinics did not 
even offer urine cultures on the premises. The low preva-
lence of visits for these measures suggests that patients are 
selecting appropriate levels of care for this condition.

We did not include quality measure 11 in our multivari-
ate analyses, consistent with the exclusion in the study con-
ducted by Mehrotra et al. The indicator was not deemed 
clinically appropriate as designed, as it rewards antibiotic 
prescribing even in the absence of documented strep infec-
tion. In contrast, in the setting of an OM diagnosis, antibi-
otic treatment is clinically appropriate (measure 5).

The 3 conditions we examined, along with several up-
per respiratory conditions, swimmer’s ear, and pinkeye, 
comprise nearly 90% of all MinuteClinic acute care visits.16 

n Table 2. Comparison of Quality Indicators Across Care Settings

MinuteClinic Ambulatory Care Facility Emergency Department

Quality Measure
Age  
(y)

Applicable 
Episodes 

(N)
Success  

%

Applicable 
Episodes 

(N)

 
Success  

% Pa

Applicable 
Episodes 

(N)

 
Success  

%  P a

Otitis Media                

1. Therapy ≥10 days 2-5 415 93.7% 463 95.5% .256 471 91.5% .208

2. Amoxicillin prescribed 2-5 415 81.2% 463 70.0% .001 471 76.9% .114

3. Follow-up within 8 weeks 2-12 1706 45.5% 1897 50.0% .007 1861 46.8% .431

4. If no antibiotics prescribed, seen  
  48-72 hours after first appointment

2-5 163 7.4% 252 2.0% .007 302 10.3% .303

5. Received antibiotics at appointment 2-12 1706 74.6% 1897 62.3% <.0001 1861 57.6% <.0001

Pharyngitis

6. Received recommended antibiotics 
  used to treat GABHS

3+ 2365 72.5% 1488 43.6% <.0001 1531 38.3% <.0001

7. Culture or rapid strep test obtained in  
  diagnosis of GABHS (children)

3-17 1045 98.2% 832 86.9% <.0001 751 47.7% <.0001

8. Culture or rapid strep test obtained  
   in diagnosis of GABHS (adults)

18+ 2034 98.3% 1033 72.2% <.0001 1155 41.8% <.0001

9. Duration of therapy for GABHS  
  ≥10 days

3+ 3157 73.6% 1930 54.6% <.0001 2043 40.8% <.0001

10. Tetracycline or TMP-SMX not used  
   to treat GABHS

3+ 3157 85.7% 1930 70.3% <.0001 2043 57.1% <.0001

11. Antibiotics prescribed in all episodes 3+ 14,591 30.1% 14,536 50.5% <.0001 14,421 45.9% <.0001

Urinary Tract Infection

12. Urine culture obtained for all high- 
    risk patients

18-65 70 2.9% 174 41.4% <.0001 127 63.0% <.0001

13. Antibiotics prescribed for ≤7 days  
   for uncomplicated lower tract  
   infections

18-65 2449 50.6% 2282 21.0% <.0001 2279 18.5% <.0001

14. Antibiotics prescribed for ≥7 days  
   for complicated lower tract  
   infections

18-65 106 12.3% 162 30.9% .001 139 28.8% .002

GABHS indicates group A beta-hemolytic streptococci; TMP-SMX, trimethoprim-sulfamethoxazole. 
aCompared with MinuteClinic.
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When taken with evidence that retail clinics offer care at 
lower cost than other places of service and also lower the 
patient and payer’s total cost of care, the results of our study 
suggest that strategies for treatment of these conditions may 
be both economically advantageous and cost-effective.7,8

Our study did not examine MinuteClinic preventive 
care service visits, about half of which are for influenza 
vaccination.26 More research is needed to understand the 
quality of preventive care services offered at retail clinics 
as well as the integration of these services into a larger 
primary care medical home strategy. In particular, ACFs 
may provide better education or preventive services that 
reduce the rates of subsequent presentation. 

Since 2010, retail clinics have begun to broaden their 
array of services, including care for chronic disease man-
agement. While early findings suggest that there is no det-
rimental effect of retail clinic care on preventive care and 
diabetes management,27,28 more research is needed to eval-
uate the quality of care in expanded domains and to exam-
ine the extent to which retail clinic care can be integrated 
into preventative care services offered in other settings. 

Some research has shown that more affluent people 
have greater access to retail clinics,29 and that retail 
chain pharmacies tend to locate in wealthier neighbor-
hoods.30 Conversely, other studies have observed that 
retail clinics serve a large segment of people with weak 
or no ties to a primary care physician.31,32 In our analy-

sis, members seen at MinuteClinics generally lived in 
more affluent areas than those seen at EDs and ACFs, 
but by matching on income we ensured that this poten-
tial confounder did not bias our results. Our analysis 
examined only MinuteClinic retail clinics, offered by a 
single pharmacy chain. While MinuteClinics represent 
more than half the nation’s retail clinics, the extent to 
which these findings can be generalized to other retail 
clinics is not known. 

Performance measures are inherently limited in their 
ability to capture the full spectrum of clinically appropri-
ate care. While the RAND QA Tools and other similar 
measure sets reflect the current standard of measurement 
for appropriate diagnosis, treatment, and follow-up for 
acute conditions,20,33 the use of any claims-based quality 
indicators is limited in its ability to fully account for ill-
ness severity and capture clinical reasoning that would 
justify diagnostic and treatment behavior outside clinical 
guidelines. Matching on Charlson Comorbidity Index 
score as well as other patient characteristics, such as age 
associated with illness severity, may account for many of 
the severity differences that exist across these care settings. 
If anything, we expect that patients with more severe ill-
ness would be more likely to receive guideline-adherent 
care, which would bias our results toward the null under 
the assumption that EDs and ACFs differentially treat pa-
tients with more severe illness. Additionally, the quality 

n Figure. Quality Measure Success by Index Condition

63.2%

58.3%
55.7%

75.8%

53.9%
51.2%

47.8%

23.0% 21.3%

MinuteClinic Ambulatory care facility Emergency department

Otitis Media Pharyngitis Urinary Tract Infection
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measures in this analysis focus on same-day care and so 
are not subject to any bias from follow-up care that may 
have been received differentially at another care setting. 
Mehrotra et al found that fewer than 20% of episodes in 
their analysis included any follow-up visits.15 Finally, to 
capture clinical reasoning that would justify treatment 
outside of these quality indicators, we would need data 
typically only available in electronic medical records, 
which were outside the scope of this analysis but may be 
an area of future research. 

CONCLUSIONS
Overall, these findings are consistent with previous 

studies that demonstrate that quality of care is not com-
promised, and even appears superior, in retail clinics for 
specific acute conditions. When taken together with evi-
dence suggesting that retail clinics are more cost-effective 
and even cost saving to patients, these results underscore 
the promise of retail clinics in offering care of higher qual-
ity and lower cost at a time of primary care shortages.7,8 
In a healthcare system that sees 177 million ED and 577 
million physician office visits annually, there is significant 
potential for retail clinics to play an increasingly impor-
tant role in reducing the burden on our primary care 
channels.31 In light of a transforming healthcare system, 
more extensive studies exploring costs for chronic disease 
management and the role of retail clinics in improving 
care coordination and population health management 
are warranted. 
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eAppendix Table 1. Quality Measures Used by Mehrotra et al (2009) 

Quality 

Measure 

Age 

(Years) Eligibility Criteria Criteria for Success 

Otitis Media (OM) 

  

1 
2-5 

• No OM or antibiotic in previous 30 days 

• Any antibiotics prescribed on day of visit or subsequent 2 

days  

Antibiotic course for 10 days or azithromycin 

prescribed 

2 2-5 

• No OM or antibiotic in previous 30 days 

• Any antibiotics prescribed on day of visit or subsequent 2 

days  

Amoxicillin or augmentin prescribed 

3 2-12 •    No OM or antibiotics in previous 30 days  Any E&M visit in subsequent 8 weeks 

4 2-5 
• No OM or antibiotics in previous 30 days 

• No antibiotics prescribed on day of visit or day after 
Any E&M visit 2 or 3 days after initial visit 

5 2-12 • No OM or antibiotics in previous 30 days 
Any antibiotics prescribed on day of initial visit or 

day after  

Pharyngitis 

6 3+ 

• Either streptococcal pharyngitis or pharyngitis with an 

antimicrobial prescribed 

• No medications in previous 30 days 

Amoxicillin, erythromycin, penicillin, or first-

generation cephalosporin prescribed on day of initial 

visit or day after 

7 3-17 
• Either streptococcal pharyngitis or pharyngitis with an 

antimicrobial prescribed 

Throat culture or rapid strep test ordered on day of 

initial visit or day after 
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• No antibiotics or streptococcal phayngitis in previous 30 

days 

8 18+ 

• Either streptococcal pharyngitis or pharyngitis and 

antimicrobial prescribed 

• No antibiotics or streptococcal pharyngitis in previous 30 

days 

Throat culture or rapid strep test ordered on day of 

initial visit or day after  

9 3+ 
• Streptococcal pharyngi 

• No streptococcal pharyngitis in previous 30 days 

Antibiotic course for 10 days or injectable antibiotic 

prescribed on day of initial visit or day after  

10 3+ 
• Streptococcal pharyngi 

• No streptococcal pharyngitis in previous 30 days 

Any antibiotic other than tetracycline or 

sulfamethoxazole/trimethoprim prescribed on day of 

initial visit or day after 

11 3+ 
• Pharyngitis 

• No pharyngitis in previous 30 days 

Any antibiotic filled on day of initial visit or day 

after 

Urinary Tract Infection (UTI) 

12 18-65 

• UTI 

• ≥ 3 UTIs in previous 365 days or recent invasive urinary 

procedure or diabetes or HIV or urinary tract abnormality 

or UTI within previous 6 weeks 

• Female 

Urine culture within 2 days of initial visit 

13 18-65 
• UTI and no UTI ≤ 14 days prior to index 

• No invasive urinary procedure or diabetes or HIV or 
Antibiotics prescribed ; ≤ 7 days supply  
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urinary tract abnormality 

• Female 

14 18-65 

• UTI and diabetes or urinary tract abnormality anytime 

prior to index 

• No UTI ≤ 21 days prior to index 

• Female 

Antibiotics prescribed ; ≥ 7 days supply  

 

E&M indicates evaluation and management. 




