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Appendix Methods 

 

Developing and Modeling Low-Value and High-Value Composite Measures 
 

 To create more global measures of the overall delivery of low- or high-value care, 

we developed two composite measures from the 21 different quality measures defined in 

Appendix Table 1 below. This description is a more detailed expansion of the Methods 

section in the main manuscript. The two composite measures integrated two mutually 

exclusive groups of quality measures, 9 measures for low-value care and 11 measures for 

high-value care (Appendix Table 1). The major complexity to address in creating these 

measures is that a single office visit may be eligible for multiple quality measures. For 

instance, if a patient with coronary artery disease (CAD) and congestive heart failure 

(CHF) presents for a visit and is taking aspirin and a beta-blocker but no statin or 

angiotensin-converting enzyme (ACE) inhibitor, that visit would be eligible for 5 high-

value measures and receive “credit” for 3 of those measures (1 for aspirin and 2 for beta-

blocker), or a composite high-value score of 3/5 = 0.6. Therefore, for the composite 

measures, each visit has a number of eligible measures (denominator) and the number of 

times the service measured was delivered (numerator).  

 We also needed to account for the fact that a visit which is eligible for 5 services 

should have more weight than a visit with only 1 service. To accomplish this, for the 

calculation of survey-weighted estimates of the composite measures, we multiplied the 

survey weights provided by NAMCS by the number of eligible services for a given visit. 

Therefore, a visit with 5 eligible services would have 5 times its typical weight than a 

visit with 1 service.  

 For the regression models whose results are presented in the Figures in the 

manuscript, we used these modified survey weights for the composite measures. 

Otherwise, the regression models were identical to those used for the rest of the quality 

measures. 
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Appendix Table 1: Low-value and high-value care measure definitions 

  Quality Measure 
Denominator 

Population 
Numerator Exclusions Source 

Low-Value 

Care 

Measures 

  

  

  

  

  

  

  

  

Antibiotics for 

"never" URIs 

New problem visits with 

primary diagnosis or 

reason for visit including: 

bronchitis, non-

streptococcal pharyngitis 

or upper respiratory 

infections 

Prescription of 

any oral 

antibiotic 

"Competing diagnosis" for antibiotics 

including urinary tract infection, other 

bacterial infections, vaginitis, human 

immunodeficiency virus. Also excluded 

patients with chronic obstructive pulmonary 

disease or any cancer diagnosis, as well as 

patients sent to the emergency department or 

admitted. 

(1) 

CT/MRI scan for 

sinusitis 

New problem visits with 

a primary diagnosis of 

reason for visit of 

sinusitis 

Order for 

advanced 

imaging 

(CT/MRI) 

Any diagnosis or reason for visit of chronic 

sinusitis, immune disorders, nasal polyps, 

eye/orbit related injuries, or head trauma. 

(2) 

Screening EKG in 

GME 

Any visit with a 

diagnosis or reason for 

visit of annual physical 

exam 

Order for EKG 

Any diagnosis or reason for visit of cardiac-

related complaint [chest pain, syncope, 

arrhythmia, palpitations, dyspnea, chest 

trauma], ischemic heart disease, congestive 

heart failure, hypertension, renal failure, 

hemoptysis 

(3–5) 

Screening CBC in 

GME 

Any visit with a 

diagnosis or reason for 

visit of annual physical 

exam 

Order for CBC 

Any diagnosis or reason for visit of cancer, 

hematologic disease, fever, fatigue or 

bacterial infection 

(3–5) 

Screening UA in 

GME 

Any visit with a 

diagnosis or reason for 

visit of annual physical 

exam 

Order for a UA 

Any diagnosis or reason for visit of urologic 

disease or symptom [dysuria, urgency, 

retention, hematuria], kidney disease in 

chronic kidney disease, or pregnancy. 

(3–5) 

Narcotics for 

back/neck pain 

Any visit with a 

diagnosis or reason for 

visit involving back or 

Prescription of 

any opioid-

containing 

Any diagnosis or reason for visit including 

“red flags”: fever, weight loss, cachexia, 

neurologic symptoms, cancer, spinal 

(6) 
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neck pain medication fracture, myelopathy, post-laminectomy 

CT/MRI for 

back/neck pain 

Any visit with a 

diagnosis or reason for 

visit involving back or 

neck pain 

Order of 

advanced 

imaging 

(CT/MRI) 

Any diagnosis or reason for visit including 

“red flags”: fever, weight loss, cachexia, 

neurologic symptoms, cancer, spinal 

fracture, myelopathy, post-laminectomy 

(6) 

Narcotics for 

headache 

Any visit with a 

diagnosis or reason for 

visit of headache or 

migraine 

Prescription of 

any opioid-

containing 

medication 

Any diagnosis or reason for visit of human 

immunodeficiency virus, pregnancy, 

neurologic symptoms [weakness, sensory 

changes, altered mental status], cancer, head 

trauma or epilepsy 

(7) 

CT/MRI for 

headache 

Any visit with a 

diagnosis or reason for 

visit of headache or 

migraine 

Order of 

advanced 

imaging 

(CT/MRI) 

Any diagnosis or reason for visit of human 

immunodeficiency virus, pregnancy, 

neurologic symptoms [weakness, sensory 

changes, altered mental status], cancer, head 

trauma or epilepsy 

(7) 

 

 

 

 

High-Value 

Care 

Measures 

  

  

  

  

  

  

  

  

  

Tobacco cessation 

counseling 

Any visit for a current 

cigarette smoker or 

diagnosis/reason for visit 

for smoking  

Tobacco 

cessation 

counseling 

provided 

None (8) 

Weight reduction 

counseling 

Any visit for a patient 

with a body mass index 

greater than or equal to 

30, or a diagnosis/reason 

for visit of obesity 

Counseling 

provided for 

weight 

reduction, 

exercise, or 

diet/nutrition 

None (8) 

Anticoagulant use 

in Afib 

Any visit with a 

diagnosis of atrial 

fibrillation or atrial 

flutter 

Prescription of 

heparin-family 

drug, coumadin, 

novel 

anticoagulant, 

aspirin or 

Aggrenox 

Any diagnosis or reason for visit of 

gastrointestinal bleeding, gastritis, 

alcoholism or drug abuse, gait disorder, 

dementia, central nervous system bleeding, 

seizures, central nervous system malignancy, 

or thrombocytopenia 

(4,5,8) 
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Aspirin use in CAD 

Any visit with a 

diagnosis or reason for 

visit or chronic illness 

code for coronary artery 

disease 

Prescription of 

an antiplatelet 

agent including 

aspirin 

Any diagnosis or reason for visit of 

gastrointestinal bleeding, gastritis, central 

nervous system bleeding 

(4,5,8) 

Beta blocker use in 

CAD 

Any visit with a 

diagnosis or reason for 

visit or chronic illness 

code for coronary artery 

disease 

Prescription of a 

beta blocker  

Any diagnosis of heart block, asthma or 

chronic obstructive pulmonary disease 
(4,5,8) 

Statin use in CAD 

Any visit with a 

diagnosis or reason for 

visit or chronic illness 

code for coronary artery 

disease 

Prescription of a 

statin 
Any diagnosis of liver disease or alcoholism (5,8) 

Beta blocker use in 

CHF 

Any diagnosis or chronic 

illness code of congestive 

heart failure 

Prescription of a 

beta blocker 

Any diagnosis of heart block, asthma or 

chronic obstructive pulmonary disease 
(5,8) 

ACE/ARB use in 

CHF 

Any diagnosis or chronic 

illness code of congestive 

heart failure 

Prescription of 

an ACE or ARB 

Any diagnosis of hyperkalemia or 

angioedema 
(5,8) 

Antiplatelet use in 

CVD 

Any diagnosis or chronic 

illness code of 

cerebrovascular disease 

Prescription of 

an antiplatelet 

agent including 

aspirin 

Any diagnosis or reason for visit of 

gastrointestinal bleeding, gastritis, central 

nervous system bleeding 

(5) 

Statin use in DM 

Any diagnosis or chronic 

illness code of diabetes 

mellitus 

Prescription of a 

statin 
Any diagnosis of liver disease or alcoholism (5,8) 

Treatment of 

depression 

Any diagnosis of 

depression or chronic 

illness code of depression 

Prescription of 

antidepressant 

(SSRI, SNRI, 

TCA etc) or 

None (4,9) 
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mental health 

counseling 

Treatment of 

osteoporosis 

Any diagnosis of 

osteoporosis or chronic 

illness code for 

osteoporosis 

Prescription for 

osteoporosis 

medication 

(bisphosphonate, 

PTH, etc) 

None (5) 

 

Abbreviations: confidence interval (CI), upper respiratory tract infection (URI), computed tomography (CT), electrocardiogram 

(ECG), complete blood count (CBC), urinalysis (UA), general medical examination (GME), magnetic resonance imaging (MRI), atrial 

fibrillation (AF), coronary artery disease (CAD), congestive heart failure (CHF), angiotensin-converting enzyme inhibitor (ACE), 

angiotensin receptor blocker (ARB), cerebrovascular disease (CVD), diabetes mellitus (DM), selective serotonin reuptake inhibitor 

(SSRI), serotonin-norepinephrine reuptake inhibitor (SNRI), tricyclic antidepressant (TCA), parathyroid hormone (PTH). 
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Appendix Table 2: Visit Characteristics by Proportion of Safety Net Patients Seen by Physicians, 2005-2012* 

  

0% Safety-Net 

Providers 

Non-Safety Net 

Providers(1-10%) 

Safety-Net Providers 

(>25%) 

  

Weighted 

% 
95% CI 

Weighted 

% 
95% CI 

Weighted 

% 
95% CI 

n (unweighted) 31,557 29,069 91,438 

n (weighted) 694 million 823 million 846 million 

Age, years (mean) 46.9 (46.6-47.2) 45.9 (45.6-46.3) 43.5 (43.0-43.9) 

Female 59.6 (58.4-60.8) 60.3 (58.8-61.9) 64.8 (63.6-66.1) 

Race/Ethnicity         

   Hispanic 9.8 (8.7-10.9) 8.2 (7.0-9.4) 16.6 (13.9-19.3) 

   Non-Hispanic Black 8.8 (7.7-9.8) 10.8 (9.2-12.3) 18.6 (15.4-21.8) 

   Non-Hispanic White 76.7 (75.1-78.2) 77.4 (75.7-79.1) 60.9 (57.0-64.7) 

   Other 4.8 (3.8-5.7) 3.7 (3.0-4.4) 4.0 (3.2-4.8) 

# of Chronic Illnesses***             

0 30.2 (28.7-31.6) 30.9 (29.1-32.8) 27.8 (26.0-29.6) 

1 29.8 (28.8-30.7) 30.1 (29.0-31.3) 31.2 (30.2-32.3) 

   2-3 29.9 (28.8-31.0) 29.8 (28.4-31.3) 30.3 (29.2-31.5) 

   4+ 8.2 (7.5-8.9) 7.5 (6.5-8.4) 9.0 (8.1-9.8) 

   Missing 2.0 (1.6-2.3) 1.6 (1.2-2.1) 1.6 (1.3-1.9) 

Insurance Type         

Private 80.3 (78.5-82.0) 79.0 (77.5-80.6) 31.9 (30.3-33.5) 

Medicare 5.7 (5.2-6.1) 5.8 (5.1-6.6) 7.1 (6.6-7.6) 

Medicaid 0.0 (0.0-0.0) 3.6 (3.3-3.9) 36.2 (34.7-37.7) 

Uninsured 0.0 (0.0-0.0) 3.0 (2.7-3.3) 18.4 (16.6-20.3) 

Other 14.1 (12.3-15.8) 8.5 (7.3-9.7) 6.4 (5.8-7.0) 

US Region             

Northeast 19.9 (16.9-22.8) 24.8 (18.7-30.8) 21.3 (18.4-24.3) 

Midwest 21.2 (18.2-24.3) 18.6 (14.5-22.8) 21.2 (17.0-25.3) 

South 34.2 (29.9-38.4) 39.1 (33.4-44.9) 38.8 (34.6-43.0) 

West 24.7 (21.6-27.9) 17.5 (13.5-21.5) 18.7 (15.9-21.4) 

Rural Location 5.7 (3.2-8.2) 8.0 (3.9-12.1) 18.9 (10.5-27.3) 

Practice Setting         

   Group Practice 71.6 (69.0-74.2) 66.6 (63.6-69.7) 41.4 (38.4-44.4) 

   Outpatient Hospital 0.1 (0.05-0.19) 3.4 (2.4-4.3) 20.1 (17.3-22.9) 

   Solo Practice 28.2 (25.6-30.8) 30.0 (27.0-33.0) 38.5 (35.2-41.8) 

 

Abbreviations: confidence interval (CI) 

*All estimates, except un-weighted n, reflect survey-weighted proportions accounting for the complex sample 

design of NAMCS. Results not shown for physicians with “some” safety net patients (>10-25%; n = 22,452). 

** Physicians categorized according to the proportion of “safety net” patients seen, defined as those with 

Medicaid insurance or without health insurance coverage (self-pay or charity care). We did not directly compare 
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high vs. non-safety net physician because by definition, non-safety net physicians saw no patients with 

Medicaid or without insurance (i.e. “complete lack of overlap,” see Methods). 

*** Chronic illnesses include 14 indicators for arthritis, asthma, any cancer, cerebrovascular disease, chronic 

obstructive pulmonary disease, chronic kidney disease, congestive heart failure, depression, diabetes mellitus, 

hyperlipidemia, hypertension, ischemic heart disease, obesity, and osteoporosis. 

 



 

© 2017 American Medical Association. All rights reserved. 

Appendix Table 3: Low and High-value Quality Measures by Physician Safety Net Proportion, including 0% Safety Net Providers* 

 

      

0% Safety-Net 

Providers 

Non-Safety Net 

Providers(1-10%) 

Safety-Net Providers 

(>25%) 

  Quality Measure n % 95% CI % 95% CI % 95% CI 

Low-value 

care 

measures 

Overall low-value 

composite** 55,554 
18.9 (17.4-20.4) 19.6 (17.8-21.3) 19.9 (18.3-21.5) 

Antibiotics for "never" URIs 4,698 48.4 (43.2-53.7) 57.1 (51.5-62.7) 55.6 (49.7-61.5) 

CT scan for sinusitis 1,774 1.3 (0.1-2.4) 1.4 (0.2-2.5) 0.2 (0.0-0.4) 

Screening EKG in GME 18,169 6.6 (4.2-9.1) 7.4 (4.6-10.1) 4.7 (1.6-7.8) 

Screening CBC in GME 22,272 28.4 (24.7-32.2) 26.2 (22.4-29.9) 24.2 (20.1-28.4) 

Screening UA in GME 21,952 20.9 (17.9-23.9) 19.1 (15.4-22.9) 19.7 (15.9-23.5) 

Narcotics for back/neck pain 20,283 24.9 (22.3-27.5) 30.7 (27.3-34.1) 37.9 (34.2-41.7) 

CT/MRI for back/neck pain 20,283 9.8 (8.1-11.5) 11.5 (9.0-14.0) 7.1 (5.8-8.4) 

Narcotics for headache 6,912 10.5 (7.7-13.2) 11.8 (8.2-15.4) 14.6 (11.9-17.3) 

CT/MRI for headache 6,912 7.3 (5.2-9.5) 6.4 (4.2-8.5) 5.9 (3.9-7.9) 

High-value 

care 

measures 

Overall high-value 

composite** 164,209 
33.9 (32.6-35.2) 34.1 (32.5-35.8) 34.4 (32.4-36.4) 

Tobacco cessation 

counseling 51,789 
18.8 (16.9-20.8) 19.6 (17.2-22.0) 20.9 (18.5-23.3) 

Weight reduction counseling 68,448 27.9 (26.0-29.9) 28.4 (25.5-31.3) 30.1 (26.8-33.3) 

Anticoagulant use in Afib 1,169 72.1 (64.1-80.1) 71.2 (59.9-82.5) 68.1 (57.6-78.6) 

Aspirin use in CAD 7,230 47.8 (43.9-51.6) 42.5 (37.0-47.9) 39.7 (35.3-44.0) 

Beta blocker use in CAD 6,257 42.7 (38.6-46.7) 44.8 (39.1-50.6) 39.1 (34.7-43.5) 

Statin use in CAD 7,168 47.6 (44.2-50.9) 46 (41.0-51.1) 39.4 (35.5-43.2) 

Beta blocker use in CHF 3,343 48.5 (42.0-54.9) 43.3 (34.2-52.5) 42.2 (36.0-48.4) 

ACE/ARB use in CHF 4,252 29.8 (22.3-37.4) 27.8 (20.5-35.1) 34.8 (28.4-41.1) 

Antiplatelet use in CVD 4,341 22.8 (18.8-26.8) 30.2 (23.5-36.8) 25.8 (20.8-30.7) 

Statin use in DM 37,589 31.8 (29.4-34.2) 28.1 (25.2-30.9) 24.4 (22.3-26.5) 

Treatment for depression 49,014 55.4 (52.8-58.1) 60.6 (57.8-63.3) 61.2 (58.5-63.9) 

Treatment for osteoporosis 4,877 20.2 (16.6-23.8) 25.0 (20.1-29.8) 18.7 (14.7-22.7) 
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Abbreviations: confidence interval (CI), upper respiratory tract infection (URI), computed tomography (CT), electrocardiogram (ECG), complete 

blood count (CBC), urinalysis (UA), general medical examination (GME), magnetic resonance imaging (MRI), atrial fibrillation (AF), coronary 

artery disease (CAD), congestive heart failure (CHF), angiotensin-converting enzyme inhibitor (ACE), angiotensin receptor blocker (ARB), 

cerebrovascular disease (CVD), diabetes mellitus (DM). 

*All estimates, except un-weighted n, reflect survey-weighted proportions accounting for the complex sample design of NAMCS. Physicians 

categorized according to the proportion of “safety net” patients seen, defined as those with Medicaid insurance or without health insurance coverage 

(self-pay or charity care). 

** Low- and high-value care composites calculated at the visit level as the proportion of low- or high-value services delivered at a visit. To account 

for visits qualifying for more services than others, survey weights were multiplied by the number of low- or high-value services eligible. This weight 

was used for the logistic regression adjusting for all patient factors in Figure 2 to estimate the adjusted odds ratios. 
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Appendix Table 4: Other sensitivity analyses 

 

  

 
Private Insurance Medicaid 

Adjusted p-

value 

Medicaid vs. 

Private 

Uninsured 

Adjusted p-

value for 

Uninsured vs. 

Private 

  

Composite 

Quality 

Measure*** 

% 95% CI % 95% CI 
 

% 95% CI 
 

Base Analysis from 

Table 2 

Low-value care 19.1 (18.1-20.2) 20.6 (19.0-22.2) 0.06 20.8 (18.4-23.2) 0.37 

High-value care 34.1 (33.1-35.1) 31.5 (29.7-33.4) <0.001 40.5 (37.8-43.2) <0.001 

Sensitivity Analysis 
         

Excluding dual 

eligible Medicare-

Medicaid patients 

from Medicaid 

category 

Low-value care 
  

20.5 (18.8-22.2) 0.07 
   

High-value care 
  

31.4 (29.6-33.3) 0.006 
   

Assigning patients 

with private and 

Medicaid payment 

sources to private 

insurance cateory 

Low-value care 19.1 (18.1-20.2) 20.8 (19.2-22.4) 0.03 
   

High-value care 34.0 (33.1-35.0) 31.5 (29.7-33.3) 0.001 
   

Excluding "no 

pay/charity" category 

from uninsurance 

category 

Low-value care 
     

21.3 (18.7-24.0) 0.20 

High-value care 
     

40.8 (37.7-43.9) <0.001 

Excluding "self pay" 

category from 

uninsurance category 

Low-value care 
     

16.0 (12.2-19.9) 0.07 

High-value care 
     

37.9 (33.6-42.2) 0.052 

Excluding narcotic 

overuse measures 

from low-value 

composite measure 

Low-value care 18.2 (17.0-19.4) 15.8 (13.9-17.7) 0.02 15.7 (13.3-18.1) 0.10 

High-value care 
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Composite 

Quality 

Measure*** 

Non Safety-Net 

Providers             

(1-10%) 

High Safety-Net 

Providers (>25%) 

Adjusted p-value for 

Non-Safety Net vs. 

Safety Net 
  

Base Analysis from 

Table 3 

Low-value care 19.6 (17.8-21.3) 19.9 (18.3-21.5) 0.72 
  

High-value care 34.1 (32.5-35.8) 34.4 (32.4-36.4) 0.68 
  

Limiting analysis to 

primary care visits 

only 

Low-value care 19.5 (17.4-21.6) 20.3 (18.0-22.6) 0.93 
  

High-value care 35.7 (33.3-38.0) 31.5 (28.8-34.1) 0.03 
  

 

* Low- and high-value care composites calculated at the visit level as the proportion of low- or high-value services delivered at a visit. To account for 

visits qualifying for more services than others, survey weights were multiplied by the number of eligible low- or high-value measures. 
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Appendix Figure 1: Trends in Low- and High-Value Care Delivery Composite Measures by Patient Insurance Status, 2005-2011 
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Annual trends in low-value and high-value composite care delivery measures are shown for patients with private insurance, Medicaid insurance or 

the uninsured. The years 2005-2011 are used because NHAMCS data were unavailable fro 2012-2013. Adjusted trends using survey-weighted 

logistic regression were estimated with a linear term for year as the key covariate, adjusting for all patient factors in Table 1 of the main manuscript. 

There was no difference in any composite measure over time for any subgroup (p>0.20) except for a decrease in the rate of the high-value composite 

measure for the privately insured (p=0.01). 
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Appendix Figure 2: Trends in Low- and High-Value Care Delivery Composite Measures by Proportion , 2005-2011 
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Annual trends in low-value and high-value composite care delivery measures are shown for patients treated by physicians with a high (>25%) or low 

(>0-10%) proportion of safety-net patients. The years 2005-2011 are used because NHAMCS data were unavailable fro 2012-2013. Adjusted trends 

using survey-weighted logistic regression were estimated with a linear term for year as the key covariate, adjusting for all patient factors in Table 1 of 

the main manuscript. There was no difference in any composite measure over time for any subgroup (p>0.15). 
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