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NATIONAL QUALITY FORUM—Measure Testing (subcriteria 2a2, 2b2-2b7) 

 

Measure Number (if previously endorsed): Click here to enter NQF number 

Measure Title:  Antibiotic Prophylaxis Among Children with Sickle Cell Anemia  

Date of Submission:  12/6/2016 

Type of Measure: 

☐ Outcome (including PRO-PM) ☐ Composite – STOP – use composite 
testing form 

☐ Intermediate Clinical Outcome ☐ Cost/resource 

☒ Process ☐ Efficiency 

☐ Structure  

 
1. DATA/SAMPLE USED FOR ALL TESTING OF THIS MEASURE 
Often the same data are used for all aspects of measure testing. In an effort to eliminate duplication, the 
first five questions apply to all measure testing. If there are differences by aspect of testing,(e.g., 
reliability vs. validity) be sure to indicate the specific differences in question 1.7.  
 
1.1. What type of data was used for testing? (Check all the sources of data identified in the measure 
specifications and data used for testing the measure. Testing must be provided for all the sources of data 
specified and intended for measure implementation. If different data sources are used for the 
numerator and denominator, indicate N [numerator] or D [denominator] after the checkbox.) 

Measure Specified to Use Data From: 
(must be consistent with data sources entered in 
S.23) 

Measure Tested with Data From: 

☐ abstracted from paper record ☒ abstracted from paper record 

☒ administrative claims ☒ administrative claims 

☐ clinical database/registry ☐ clinical database/registry 

☐ abstracted from electronic health record ☒ abstracted from electronic health record 

☐ eMeasure (HQMF) implemented in EHRs ☐ eMeasure (HQMF) implemented in EHRs 

☐ other:  Click here to describe ☒ other:  Michigan Newborn Screening 

      
1.2. If an existing dataset was used, identify the specific dataset (the dataset used for testing must be 
consistent with the measure specifications for target population and healthcare entities being measured; 
e.g., Medicare Part A claims, Medicaid claims, other commercial insurance, nursing home MDS, home 
health OASIS, clinical registry).    
Existing Datasets:  

 Michigan Medicaid administrative claims data provided by the Michigan Department of Health 

and Human Services (MDHHS) 

 Medicaid Analytic eXtract (MAX) administrative claims data for six state Medicaid programs 

provided by the Centers for Medicare & Medicaid Services (CMS)  

 

Other data used for testing (not existing datasets): 
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 Medical record data from Children’s Hospital of Michigan (CHM), Detroit, Michigan; Hurley 

Medical Center (HMC), Flint, Michigan; and University of Michigan Health System (UMHS), Ann 

Arbor, Michigan  

 Michigan Newborn Screening (NBS) Results 
 
1.3. What are the dates of the data used in testing?  Michigan Medicaid data 2007-2011; MAX data: 
2005-2010; CHM, HMC, and UMHS medical record data: 2012; Michigan NBS: 1987-2010 
 
1.4. What levels of analysis were tested? (testing must be provided for all the levels specified and 
intended for measure implementation, e.g., individual clinician, hospital, health plan) 

Measure Specified to Measure Performance of: 
(must be consistent with levels entered in item 
S.26) 

Measure Tested at Level of: 

☐ individual clinician ☐ individual clinician 

☐ group/practice ☐ group/practice 

☐ hospital/facility/agency ☐ hospital/facility/agency 

☒ health plan ☒ health plan 

☐ other:  Click here to describe ☐ other:  Click here to describe 

 
1.5. How many and which measured entities were included in the testing and analysis (by level of 
analysis and data source)? (identify the number and descriptive characteristics of measured entities 
included in the analysis (e.g., size, location, type); if a sample was used, describe how entities were 
selected for inclusion in the sample)  

 The Michigan Medicaid data consisted of all Medicaid claims for Medicaid enrollees within the 

state of Michigan (2007-2011). 

 The MAX data consisted of all Medicaid claims reported to CMS for Medicaid enrollees within six 

state Medicaid programs with moderate to high prevalence of sickle cell anemia: Florida, Illinois, 

Louisiana, Michigan, South Carolina, and Texas (2005-2010). 

 The medical record data were obtained from three hospitals: CHM, HMC, and UMHS (2012). 

These three large medical centers are located in urban areas in Michigan reflective of the 

residence of the vast majority of children with sickle cell anemia living in Michigan: 

o CHM is a tertiary medical center located in Detroit, Michigan. 

o HMC is a tertiary medical center located in Flint, Michigan. 

o UMHS is an academic medical center located in Ann Arbor, Michigan. 

 The Michigan NBS data consisted of all births within the state of Michigan (1987-2010). 

 
1.6. How many and which patients were included in the testing and analysis (by level of analysis and 
data source)? (identify the number and descriptive characteristics of patients included in the analysis 
(e.g., age, sex, race, diagnosis); if a sample was used, describe how patients were selected for inclusion in 
the sample)  

 The Michigan Medicaid data from 2007 to 2010 (used for performance score validation) was a 

complete census of all children ages 3 months to 5 years with sickle cell anemia who met 

eligibility criteria within each year (Table 1). The population was equally divided between sexes; 

approximately 98% were black. 
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Table 1: Number of children ages 3 months to 5 years with sickle cell anemia enrolled in Michigan 

Medicaid, 2007-2010 

2007 2008 2009 2010 

114 118 149 141 

 

 The Michigan Medicaid data from 2010 and 2011 provided a complete census of all children 

ages 1-18 years (used to validate the denominator element) with at least one sickle cell disease 

(SCD)-related administrative claim, continuously enrolled annually within Michigan Medicaid in 

2010 and/or 2011, with a newborn screening result available. This included 938 children in 2010 

and 924 children in 2011. The population was equally divided between sexes; approximately 

75% were black and the average age was approximately 10 years.  

 

 The MAX data included all children ages 3 months to 5 years with sickle cell anemia who met 

eligibility criteria within each year for Medicaid claims reported by selected states (Table 2). The 

population was equally divided between sexes; approximately 98% were black.  

 

Table 2: Number of children enrolled in Medicaid, ages 3 months to 5 years, with sickle cell anemia, 

MAX data by state, 2005-2010 

State 2005 2006 2007 2008 2009 2010 

Florida 176 169 125 155 238 282 

Illinois 55 77 72 72 96 75 

Louisiana 104 89 126 128 120 120 

Michigan 42 56 70 73 96 95 

South Carolina 51 52 60 34 35 41 

Texas 84 77 100 122 123 136 

 

 A sample of abstracted medical records from 34 children with sickle cell anemia ages 3 months 

to 5 years who were enrolled in Michigan Medicaid was drawn at three sickle cell centers in 

Michigan (CHM, HMC, UMHS) during 2012. 

 The Michigan NBS data included all children born in the state of Michigan from 1987-2010 with 

a positive and confirmed screening result that had at least one sickle cell disease-related claim 

and who were continuously enrolled for 12 months in Michigan Medicaid in either the year 2010 

or 2011.  

1.7. If there are differences in the data or sample used for different aspects of testing (e.g., reliability, 
validity, exclusions, risk adjustment), identify how the data or sample are different for each aspect of 
testing reported below. 

 Reliability testing data: MAX  

 Validity testing data: Michigan Medicaid, MAX, Michigan NBS, and medical records 
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1.8 What were the patient-level sociodemographic (SDS) variables that were available and analyzed in 
the data or sample used? For example, patient-reported data (e.g., income, education, language), 
proxy variables when SDS data are not collected from each patient (e.g. census tract), or patient 
community characteristics (e.g. percent vacant housing, crime rate).  
The data do not include patient-level sociodemographic (SDS) variables; however, all children included 

in the data were enrolled in Medicaid. 

 

________________________________ 
2a2. RELIABILITY TESTING  
Note: If accuracy/correctness (validity) of data elements was empirically tested, separate reliability 
testing of data elements is not required – in 2a2.1 check critical data elements; in 2a2.2 enter “see 
section 2b2 for validity testing of data elements”; and skip 2a2.3 and 2a2.4. 
 
2a2.1. What level of reliability testing was conducted? (may be one or both levels) 

☐ Critical data elements used in the measure (e.g., inter-abstractor reliability; data element reliability 
must address ALL critical data elements) 

☒ Performance measure score (e.g., signal-to-noise analysis) 
 
2a2.2. For each level checked above, describe the method of reliability testing and what it tests 
(describe the steps―do not just name a method; what type of error does it test; what statistical analysis 
was used) 
The reliability of MAX data to evaluate appropriate antibiotic prophylaxis is of high importance since this 

is the only national source of state Medicaid data available upon which state-to-state comparisons may 

be conducted. The reliability of this measure was calculated using a signal-to-noise analysis. This analysis 

was focused on assessing the reliability to confidently distinguish the performance of one state’s 

Medicaid program from that of another state.  For this approach, reliability was estimated with a beta-

binomial model (RAND Corporation, TR-653-NCQA, 2009). 

2a2.3. For each level of testing checked above, what were the statistical results from reliability 
testing?  (e.g., percent agreement and kappa for the critical data elements; distribution of reliability 
statistics from a signal-to-noise analysis) 
State-specific reliability results for appropriate antibiotic prophylaxis among children with sickle cell 

anemia are detailed in Table 3.  These results show that the reliability based on signal-to-noise analysis 

ranged from 0.83 to 0.96, with a median of 0.89.  

Table 3. State-specific reliability for measure 
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 State Numerator Denominator Reliability 

Florida 163 1145 0.9592 

Illinois 125 447 0.8475 

Louisiana 142 687 0.9130 

Michigan 67 432 0.8919 

South Carolina 48 273 0.8251 

Texas 173 642 0.8909 

Median (range)     89.14% (82.51-95.92) 
 

 
2a2.4 What is your interpretation of the results in terms of demonstrating reliability? (i.e., what do the 

results mean and what are the norms for the test conducted?) 

State-specific reliability is very good; observed reliability was consistently greater than 0.80.  In general, 

reliability scores can range from 0.0 (all variation is attributable to measurement error) to 1.0 (all 

variation is caused by real differences). While there is not a clear cut-off for minimum reliability level, 

values above 0.7 are considered sufficient to distinguish differences between some states and the mean 

(RAND Corporation, TR-653-NCQA, 2009). The median reliability observed across states was 0.89 (range: 

0.83-0.96), which is consistent with a high degree of reliability. 

 
 
 

_________________________________ 
2b2. VALIDITY TESTING  
2b2.1. What level of validity testing was conducted? (may be one or both levels) 

☒ Critical data elements (data element validity must address ALL critical data elements) 

☒ Performance measure score 

☒ Empirical validity testing 

☒ Systematic assessment of face validity of performance measure score as an indicator of quality 
or resource use (i.e., is an accurate reflection of performance on quality or resource use and can 
distinguish good from poor performance) 

 
 
2b2.2. For each level of testing checked above, describe the method of validity testing and what it 

tests (describe the steps―do not just name a method; what was tested, e.g., accuracy of data elements 

compared to authoritative source, relationship to another measure as expected; what statistical analysis 

was used) 

Critical Data Elements 

Numerator: The accuracy of administrative claims in identifying antibiotic prophylaxis was assessed 

through comparison with the gold standard of medical charts. An audit was conducted by trained 

medical record abstractors to compare administrative claims data with corresponding medical records 

data. Medical records were abstracted for all children meeting the measure specification criteria. Each 
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medical record was assessed for the presence of a prescription for antibiotics and compared with 

administrative claims to determine if the prescription was filled and the difference between the date of 

prescription and the prescription fill. In addition, the reliability of the data element abstracted from the 

medical chart was assessed by identifying a subset of the charts to be re-abstracted by another trained 

medical record abstractor; the results of the two abstractors were compared using percent agreement 

and kappa. 

Denominator: The accuracy of the case definition (at least three claims for sickle cell anemia [Hb SS] 

within the measurement year) to identify children with sickle cell anemia was assessed through 

comparison with the gold standard of newborn screening results for the state of Michigan for children 

enrolled in Michigan Medicaid in 2010 and 2011 with at least one SCD-related healthcare claim within 

their enrollment year(s). The area under the receiver operating characteristic (ROC) curve, sensitivity, 

specificity, positive predictive value (PPV), and negative predictive value (NPV) were calculated for the 

case definition. As a comparison, these values were also calculated for those with a minimum of at least 

one or two Hb SS claims within each year. 

Empirical Validity Testing of Performance Measure 

Although a state would typically have direct access to its own Medicaid data, it is unlikely that a state 

would have similar access to other states’ data for comparison. However, CMS develops and maintains 

standardized Medicaid Analytic eXtract (MAX) data for public use using administrative claims submitted 

by each state Medicaid program.  The MAX data are the only national, person-level administrative 

claims dataset available for the Medicaid program.  As a consequence, MAX data, rather than data 

acquired directly from individual Medicaid programs, are likely to be used to perform cross-state 

comparisons of TCD screening among children with sickle cell anemia. Since states submit their 

Medicaid data to CMS for conversion into the MAX datasets, a state’s own Medicaid data can be 

considered the authoritative source for administrative claims.  

Our empirical validity testing of this performance measure compared the MAX data for the state of 

Michigan (obtained from CMS) with the gold standard of Michigan Medicaid data (obtained directly 

from Michigan’s claims data warehouse) for the same time period (2007-2010). Note that the testing 

time period was constrained to align with the most recent MAX data available from CMS at the time of 

this analysis. Rates of antibiotic prophylaxis using each source of data were calculated and compared 

using z-tests for two proportions; for these tests, the null hypothesis was that the rate in each year 

would be the same in both Michigan Medicaid data and MAX data.  

Face Validity of Performance Measure Score 

The face validity of this measure was established by a panel of national experts and advocates for 

families of children with SCD convened by the Quality Measurement, Evaluation, Testing, Review, and 

Implementation Consortium (QMETRIC). The QMETRIC expert panel included nationally recognized 

experts in SCD, representing hematology, pediatrics, and SCD family advocacy. In addition, measure 

validity was considered by experts in state Medicaid program operations, health plan quality 

measurement, health informatics, and health care quality measurement. In total, the QMETRIC SCD 

panel included 14 experts, providing a comprehensive perspective on SCD management and the 

measurement of quality metrics for states and health plans. The expert panel assessed whether the 
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performance of the measure would result in improved quality of care for children with sickle cell 

disease. Specifically, in respect to antibiotic prophylaxis, the panel weighed evidence to determine if the 

performance outlined in the measure would improve the quality of care provided to patients. The voting 

process to prioritize the measure was based on the ability of the measure to distinguish good from poor 

quality. 

 
2b2.3. What were the statistical results from validity testing? (e.g., correlation; t-test) 

Critical Data Elements 

Numerator: For this comparison, 34 children with sickle cell anemia who were enrolled within Michigan 

Medicaid were successfully matched with their Michigan Medicaid administrative claims data. Among 

these children, 25 cases (76%) had a Medicaid administrative claim for an antibiotic prescription filled 

within 29 days of the prescription date in the medical record. An additional seven cases (21%) had an 

antibiotic prescription filled between 30 but less than 90 days following the prescription date. One case 

(3%) had an antibiotic prescription claim filled 90 or more days after the prescription date in the medical 

record. Eighteen charts were also chosen for calculation of inter-rater reliability; the two trained 

abstractors had 100% agreement with each other for abstracting antibiotic prescriptions from the 

medical records, resulting in a kappa of 1.00. 

Denominator: For this comparison, 865 children met eligibility criteria in 2010 (at least one SCD-related 

claim ages 1-18, continuous enrollment in Michigan Medicaid in 2010, a NBS result available); 836 

children met eligibility criteria in 2011. In 2010, a case definition of three Hb SS claims within the year 

was 91.4% sensitive and 80% specific in identifying children with sickle cell anemia (Hb SS) (PPV: 80.4%; 

NPV: 91.3%). These results were replicated with nearly identical precision among the study population 

in 2011 (Table 4). In comparison, using a case definition of at least one Hb SS claim or at least two Hb SS 

claims to identify the study population resulted in substantially less specificity. 
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Table 4. Accuracy of case definition of at least 1, 2 and 3 Hb SS claims within a year to identify children with 
sickle cell anemia compared with the gold standard of newborn screening 

Algorithm 

Area 
under 

the ROC 
Curve 

# True 
Positives 

# False 
Positives 

# True 
Negatives 

# False 
Negatives 

Sensitivity Specificity PPV NPV 

Results - 2010 

>1 Hb SS 
Claim 

0.50 409 456 0 0 100.0% 0.0% 47.3% NA 

>2 Hb SS 
Claims 

0.82 391 144 312 18 95.6% 68.4% 73.1% 94.5% 

>3 Hb SS 
Claims 

0.86 374 91 365 35 91.4% 80.0% 80.4% 91.3% 

Results - 2011 

>1 Hb SS 
Claim 

0.50 397 439 0 0 100.0% 0.0% 47.5% NA 

>2 Hb SS 
Claims 

0.79 377 163 276 20 95.0% 62.9% 69.8% 93.2% 

>3 Hb SS 
Claims 

0.87 363 97 342 34 91.4% 77.9% 78.9% 91.0% 

 

 
Empirical Validity Testing of Performance Measure 

The comparison of rates of appropriate antibiotic prophylaxis from the gold standard of Michigan 

Medicaid data compared with MAX data can be seen in Table 5. This illustrates that the number of 

children who were dispensed at least 300 days of antibiotics among children with sickle cell anemia 

ranged from 14 to 23 in the claims acquired directly from the Medicaid data warehouse, versus a range 

of 7 to 20 from MAX data for the same time period. 

 
Table 5: Comparison of appropriate antibiotic prophylaxis by source of Medicaid claims data for the 
state of Michigan, 2007-2010 

Source Rate Components 2007 2008 2009 2010 

Michigan Medicaid data Numerator 14 23 22 22 
 Denominator 114 118 149 141 
 Percentage 12.28% 19.49% 14.77% 15.60% 

MAX  data Numerator 10 13 7 20 
 Denominator 70 73 96 95 
 Percentage 14.29% 17.81% 7.29% 21.05% 

 

Figure 1 illustrates the performance scores observed between the Michigan Medicaid data from the 

state warehouse and MAX data from CMS for each overlapping year noted, respectively: 12.3% versus 

14.3% (2007); 19.5% versus 17.8% (2008); 14.8% versus 7.3% (2009), and 15.6% versus 21.1% (2010). 
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Figure 1: Comparison of appropriate antibiotic prophylaxis by source of Medicaid claims data for the 

state of Michigan, 2007-2010 

 

Table 6 reports the z-scores and p-values from the two-sample z-tests comparing the proportion of 
children who were dispensed at least 300 days of antibiotic prophylaxis each year between Michigan 
Medicaid and MAX data. 
 

Table 6: Comparison of performance score by source of Medicaid claims data, Michigan  
 2007 2008 2009 2010 

z-score 0.3921 -0.2890 -1.7678 1.0735 

p-value 0.6965 0.7718 0.0767 0.2846 

 
Face Validity of Performance Measure Score 

The QMETRIC expert panel concluded that this measure has a very high degree of face validity through a 

detailed review of concepts and metrics considered to be essential to effective SCD management and 

treatment. Concepts and draft measures were rated by this group for their relative importance. This 

measure was among the most highly rated, receiving an average score of 8.5 (with 9 as the highest 

possible score). In addition, the expert panel concluded that the performance outlined in this measure 

would improve the quality of care provided to patients, and the measure would be able to distinguish 

good from poor quality. 

 
2b2.4. What is your interpretation of the results in terms of demonstrating validity? (i.e., what do the 
results mean and what are the norms for the test conducted?) 
Critical Data Elements 
Numerator: The majority (33/34, 97%) of prescribed antibiotics in the medical record were reflected in 

administrative claims. Further, 30/34 (88%) of those who were prescribed an antibiotic in the medical 
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record were dispensed their antibiotic within 90 days of the prescription. Given this evidence, we 

believe the validity of administrative claims in assessing antibiotic prescriptions is very high. 

 

Denominator: A sensitivity of over 90% and a specificity of approximately 80%, as well as the reliability 

across years, allow us to conclude that the denominator is valid for accurately identifying children with 

sickle cell anemia within administrative claims. These results indicate that the case definition used has a 

very high ability to correctly identify true cases and a somewhat lower ability to distinguish false 

positives. However, other less stringent case definitions resulted in substantially more misclassification 

than the chosen definition of at least three Hb SS claims within the measurement year. 

 

Empirical Validity Testing of Performance Measure 

Our results suggest that, compared with the gold standard of Michigan Medicaid data, MAX data has a 

very high degree of validity. When antibiotic prophylaxis was assessed for the same state (Michigan) 

from these two data sources for the same time period (2007-2010), no differences in rates were 

observed (all p-values >0.05).  Therefore, our results suggest that compared with Michigan Medicaid 

data, MAX data is highly valid. 

 
Face Validity of Performance Measure Score 

Given the high rating of the QMETRIC expert panel, we feel this measure has a very high degree of face 

validity. 

 
_________________________ 
2b3. EXCLUSIONS ANALYSIS 

NA ☒ no exclusions — skip to section 2b4 
 
2b3.1. Describe the method of testing exclusions and what it tests (describe the steps―do not just 
name a method; what was tested, e.g., whether exclusions affect overall performance scores; what 
statistical analysis was used) 
  

 
2b3.2. What were the statistical results from testing exclusions? (include overall number and 
percentage of individuals excluded, frequency distribution of exclusions across measured entities, and 
impact on performance measure scores) 
 
 

2b3.3. What is your interpretation of the results in terms of demonstrating that exclusions are needed 
to prevent unfair distortion of performance results? (i.e., the value outweighs the burden of increased 
data collection and analysis.  Note: If patient preference is an exclusion, the measure must be specified 
so that the effect on the performance score is transparent, e.g., scores with and without exclusion) 
 
____________________________ 
2b4. RISK ADJUSTMENT/STRATIFICATION FOR OUTCOME OR RESOURCE USE MEASURES 
If not an intermediate or health outcome, or PRO-PM, or resource use measure, skip to section 2b5. 
 
2b4.1. What method of controlling for differences in case mix is used? 
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☒ No risk adjustment or stratification 

☐ Statistical risk model with Click here to enter number of factors risk factors 

☐ Stratification by Click here to enter number of categories risk categories 

☐ Other, Click here to enter description 
 
2b4.1.1 If using a statistical risk model, provide detailed risk model specifications, including the risk 
model method, risk factors, coefficients, equations, codes with descriptors, and definitions.  
 

2b4.2. If an outcome or resource use component measure is not risk adjusted or stratified, provide 

rationale and analyses to demonstrate that controlling for differences in patient characteristics (case 

mix) is not needed to achieve fair comparisons across measured entities.  
 

2b4.3. Describe the conceptual/clinical and statistical methods and criteria used to select patient 

factors (clinical factors or sociodemographic factors) used in the statistical risk model or for 

stratification by risk (e.g., potential factors identified in the literature and/or expert panel; regression 

analysis; statistical significance of p<0.10; correlation of x or higher; patient factors should be present at 

the start of care) 
 

 
2b4.4a. What were the statistical results of the analyses used to select risk factors? 
 
2b4.4b. Describe the analyses and interpretation resulting in the decision to select SDS factors (e.g. 
prevalence of the factor across measured entities, empirical association with the outcome, 
contribution of unique variation in the outcome, assessment of between-unit effects and within-unit 
effects) 
 
2b4.5. Describe the method of testing/analysis used to develop and validate the adequacy of the 
statistical model or stratification approach (describe the steps―do not just name a method; what 
statistical analysis was used) 
 
Provide the statistical results from testing the approach to controlling for differences in patient 
characteristics (case mix) below. 
If stratified, skip to 2b4.9 
 
2b4.6. Statistical Risk Model Discrimination Statistics (e.g., c-statistic, R-squared):   
 
2b4.7. Statistical Risk Model Calibration Statistics (e.g., Hosmer-Lemeshow statistic):   
 
2b4.8. Statistical Risk Model Calibration – Risk decile plots or calibration curves: 
 
2b4.9. Results of Risk Stratification Analysis:   

 

2b4.10. What is your interpretation of the results in terms of demonstrating adequacy of controlling 
for differences in patient characteristics (case mix)? (i.e., what do the results mean and what are the 
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norms for the test conducted) 
 
 
2b4.11. Optional Additional Testing for Risk Adjustment (not required, but would provide additional 
support of adequacy of risk model, e.g., testing of risk model in another data set; sensitivity analysis for 
missing data; other methods that were assessed) 
 
_______________________ 
2b5. IDENTIFICATION OF STATISTICALLY SIGNIFICANT & MEANINGFUL DIFFERENCES IN PERFORMANCE 
2b5.1. Describe the method for determining if statistically significant and clinically/practically 

meaningful differences in performance measure scores among the measured entities can be identified 

(describe the steps―do not just name a method; what statistical analysis was used? Do not just repeat 

the information provided related to performance gap in 1b)  

Using the MAX data, the proportion of children dispensed at least 300 days of antibiotic prophylaxis was 

calculated for each year in the study period (2005-2010). We examined differences in performance 

across the 6 years included within this dataset.  Logistic regression was used to estimate the associations 

between each year and at least 300 days of antibiotic prophylaxis, with 2005 used as the reference 

category. Generalized estimating equation (GEE) models with robust standard errors were used to 

account for the correlation among children. Odds ratios with 95% confidence intervals were used to 

assess the final associations. For all models, regression diagnostics were performed to assess normality 

of error variances; healthcare utilization and demographics were adjusted for within the model. In 

addition, this model was assessed to determine if differences at the state health plan level could be 

assessed using this measure. 

 
2b5.2. What were the statistical results from testing the ability to identify statistically significant 
and/or clinically/practically meaningful differences in performance measure scores across measured 
entities? (e.g., number and percentage of entities with scores that were statistically significantly 
different from mean or some benchmark, different from expected; how was meaningful difference 
defined) 
The proportion of children who were dispensed at least 300 days of antibiotics ranged from 3.23% to 
36.11% (Figure 2). 
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Figure 2. Provision of antibiotic prescriptions, 300-day rate, for children with sickle cell anemia using 
MAX data, 2005-2010 

 
 
Compared with 2005, children did not have higher odds of being dispensed at least 300 days of 

antibiotic prophylaxis (Table 7). However, rates did vary by state (Table 8). 

 
Table 7. Odds of being dispensed at least 300 days of antibiotic prophylaxis among children with sickle 
cell anemia enrolled in six state Medicaid programs by year using MAX data, 2005-2010 

Year Odds Ratio 95% Confidence Interval 

2005 Reference Reference 

2006 0.74 0.48, 1.13 

2007 0.94 0.62, 1.41 

2008 0.72 0.47, 1.09 

2009 0.42 0.26, 0.69 

2010 0.83 0.55, 1.28 
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Table 8. Odds of being dispensed at least 300 days of antibiotic prophylaxis among children with sickle 
cell anemia enrolled in Medicaid programs by state using MAX data, 2005-2010 

State 
  

FL Reference Reference 

IL 3.12 1.95, 4.97 

LA 1.73 1.01, 2.77 

MI 1.60 0.94, 2.70 

SC 1.33 0.71, 2.50 

TX 3.37 2.19, 5.19 

 
 
2b5.3. What is your interpretation of the results in terms of demonstrating the ability to identify 
statistically significant and/or clinically/practically meaningful differences in performance across 
measured entities? (i.e., what do the results mean in terms of statistical and meaningful differences?) 
 
Although this measure is successfully able to distinguish differences in performance across states and 
years, the rates of appropriate antibiotic prophylaxis are not increasing over time. 
_______________________________________ 
2b6. COMPARABILITY OF PERFORMANCE SCORES WHEN MORE THAN ONE SET OF SPECIFICATIONS  
If only one set of specifications, this section can be skipped. 
 
Note: This item is directed to measures that are risk-adjusted (with or without SDS factors) OR to 
measures with more than one set of specifications/instructions (e.g., one set of specifications for how to 
identify and compute the measure from medical record abstraction and a different set of specifications 
for claims or eMeasures). It does not apply to measures that use more than one source of data in one set 
of specifications/instructions (e.g., claims data to identify the denominator and medical record 
abstraction for the numerator). Comparability is not required when comparing performance scores 
with and without SDS factors in the risk adjustment model.  However, if comparability is not 
demonstrated for measures with more than one set of specifications/instructions, the different 
specifications (e.g., for medical records vs. claims) should be submitted as separate measures. 
 
2b6.1. Describe the method of testing conducted to compare performance scores for the same 
entities across the different data sources/specifications (describe the steps―do not just name a 
method; what statistical analysis was used) 
  
 
2b6.2. What were the statistical results from testing comparability of performance scores for the 
same entities when using different data sources/specifications? (e.g., correlation, rank order) 
 
 
2b6.3. What is your interpretation of the results in terms of the differences in performance measure 
scores for the same entities across the different data sources/specifications? (i.e., what do the results 
mean and what are the norms for the test conducted) 
 
_______________________________________ 
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2b7. MISSING DATA ANALYSIS AND MINIMIZING BIAS  
 
2b7.1. Describe the method of testing conducted to identify the extent and distribution of missing 
data (or nonresponse) and demonstrate that performance results are not biased due to systematic 
missing data (or differences between responders and nonresponders) and how the specified handling of 
missing data minimizes bias (describe the steps―do not just name a method; what statistical analysis 
was used) 
 
We tested the completeness and accuracy of Medicaid claims for sickle cell patients seen at three major 
medical centers in Michigan.  For this comparison, children with sickle cell anemia who were enrolled 
within Michigan Medicaid were matched with their Michigan Medicaid administrative claims data 
(n=34).    
 

2b7.2. What is the overall frequency of missing data, the distribution of missing data across providers, 
and the results from testing related to missing data? (e.g., results of sensitivity analysis of the effect of 
various rules for missing data/nonresponse; if no empirical sensitivity analysis, identify the approaches 
for handling missing data that were considered and pros and cons of each) 
 
Of these children, the vast majority of prescribed antibiotics in the medical record were reflected in 

Medicaid claims (33/34, 97%).  We found that the preponderance of those who were prescribed an 

antibiotic in the medical record had a corresponding Medicaid claims for a dispensed antibiotic within 

30 days of the prescription (76%).  An additional seven cases (21%) had an antibiotic prescription filled 

between 30 but less than 90 days following the prescription date.  We noted only one case (3%) that did 

not have an antibiotic prescription claim filled within 90 days of a prescription date.     

2b7.3. What is your interpretation of the results in terms of demonstrating that performance results 
are not biased due to systematic missing data (or differences between responders and nonresponders) 
and how the specified handling of missing data minimizes bias? (i.e., what do the results mean in terms 
of supporting the selected approach for missing data and what are the norms for the test conducted; if 
no empirical analysis, provide rationale for the selected approach for missing data) 
 
Given this evidence, we believe that missing data is unlikely to bias our performance results, particularly 
as any missing data would be expected to be non-differential across entities. 


