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ABSTRACT

This paper presents a national profile of diabetes care provided to Medicare beneficiaries living in urban, semi-rural, and rural communities across the country.  Medicare beneficiaries between the ages of 18 and 75 who have diabetes were identified from Part A and Part B claims data submitted between 4/01/99 and 9/30/01.  A composite of three indicators of quality of care for diabetes was assessed.  The composite indicator evaluated receipt of an annual Hemoglobin A1c (HbA1c) test, biennial lipid profile, and biennial eye examination.  Of the 2,146,340 beneficiaries with diabetes, over 77% had an HbA1c test, 74% a lipid profile, and 69% an eye examination.  Patterns of care were considerably different across the urban-rural continuum at the state, division, and regional levels.  States in the northern and eastern portions of the country had indicator rates that were higher for rural residents than for urban residents.  States in the south had indicator rates that were much lower for rural residents than for their urban counterparts.  Despite these within state differences in indicator rates between urban and rural counties, across state comparisons found that several states tended to have low indicator rates in every level of the urban-rural continuum.  A common feature of these states was the relatively high concentration of non-white beneficiaries.  For example, southern states had much higher concentrations of non-white beneficiaries relative to other areas in the country and demonstrated low rates in every level of the urban-rural continuum.  Urban-rural quality of care differences may be a function not just of geography but also the presence of a large non-white population.

Keywords: Medicare, disparities, diabetes

Diabetes mellitus is a major health concern in the United States.  The prevalence of diabetes is projected to increase in the future, adding to the already substantial economic and human costs associated with the disease1.  The economic costs of diabetes care have become particularly burdensome while the human costs attributable to diabetes are also on the rise2, 3, 4.  This has led the Centers for Medicare & Medicaid Services (CMS) to include diabetes as one of the clinical topics for quality improvement activities directed towards Medicare beneficiaries and supported by Medicare Quality Improvement Organizations (QIOs) in each state.  In addition, CMS has identified several groups within the Medicare population that consistently receive a lower quality of Medicare services.  These groups are referred to collectively as underserved populations.  Among those considered to be underserved are beneficiaries living in rural areas.  Much has been written about the health care access issues facing residents of rural communities, and about diabetes care provided to Medicare beneficiaries.  Yet much of the research in these important areas has been done at the individual state or local level5, 6, 7, 8, 9.  This paper presents a national profile of the quality of diabetes care provided to Medicare beneficiaries living in rural versus urban America.

Research is inconclusive as to the effect of urban-rural geography on access to health services and the quality of medical care.  There is some evidence that Medicare beneficiaries living in rural areas receive a higher quality of diabetes care than similar beneficiaries in urban areas7, 10.  However such findings are not universal11.  Continuity of care and physician practice style are often cited as reasons for such contradictory findings12, 13.  Physician training and background and, consequently, practice patterns may be different depending on whether a physician practices in an urban or rural setting.  The scope of practice has been found to be similar for both urban and rural physicians although utilization patterns and the types of services provided may differ14, 15.  Yet training and exposure to new processes of care may be lacking for some physicians practicing in rural communities16, 17.

A possible confounding influence on quality indicator rates across a geographic area is the racial composition of each geographic unit18.  There is extensive evidence of health care disparities based on race19.  These racial disparities extend to the quality of diabetes care provided to Medicare beneficiaries20, 21, 22.  It is important to determine whether, and to what extent the effects of race and geography overlap when evaluating differences in quality indicator rates.  Failure to consider the interaction of race and geography may lead to inappropriate conclusions regarding the cause of health care disparities and lead to ineffective or suboptimal policies to reduce the disparities18.
This paper supplements research into the differences in quality of care delivered to residents of rural communities by presenting composite indicator rates for each state as a proxy for the quality of diabetes care rendered to Medicare beneficiaries.  In so doing, we hope to highlight areas of opportunity to improve diabetes care across the country.  Data are presented for all 50 states plus the District of Columbia.

METHODS

Data are from the CMS national diabetes database that is used as part of the Medicare Health Care Quality Improvement Program to track the performance of QIOs on the diabetes clinical topic.  This database contains a limited number of patient level variables including race, gender and zip code in addition to the diabetes quality indicators.  The quality indicators were developed from the Diabetes Quality Improvement Project (DQIP)23.  There are three DQIP quality indicators: annual glycosylated hemoglobin measurement (HbA1c), biennial lipid profile, and biennial eye examination by an eye care professional.  The indicators are measured as the number of patients having a billed claim indicating the service relative to the number of beneficiaries with diabetes.  These measures are defined using claims for Medicare services.  The analytic period ended in March, June, or September 2001 depending on the contract cycle of each state’s QIO.  An aggregate measure, the combined topic average (CTA) of the three individual indicators, is used to evaluate diabetes care across the urban-rural continuum.  State level indicator rates for each of the individual diabetes measures are available from the authors upon request.

The diabetes population consists of fee for service Medicare beneficiaries, ages 18 to 75, with continuous Part B enrollment.  Diabetes is defined as any principal or secondary ICD-9-CM diagnosis code of 250.xx, 357.2, 362.01, 362.02, 366.41, 648.0x.  Beneficiaries with gestational diabetes are excluded.  Data are from Medicare Part A and Part B billing files and reflect 12 or 24 months of claims activities depending on whether the indicator is an annual or biennial measure.  These administrative data include all billed claims for inpatient, skilled nursing facility, institutional outpatient, physician, and home health services.  Beneficiaries must have been alive at the end of the measurement period, enrolled in Medicare for the prior 12 months, with at least 23 months of continuous Part B coverage.   Furthermore, beneficiaries must have had at least one inpatient or emergency room encounter or two outpatient encounters at least seven days apart.  Beneficiaries are excluded if they have been enrolled in a Medicare Advantage plan (the Medicare managed care program) within 24 months of the end of the measurement period.  These data represent the population of Medicare beneficiaries between the ages of 18 and 75 who are known to have diabetes, have access to diabetes services, and utilize those services.  The data collection process and criteria used to define the diabetes population have been described in detail elsewhere20, 24, 25.  

The CMS uses the Social Security classification algorithm for assigning the state and county of residence for each Medicare beneficiary.  To allow the classification of beneficiaries into rural areas and to facilitate the mapping of boundaries, we converted the Social Security codes into the more common Federal Information Processing Standards (FIPS) codes.  The conversion is fairly consistent but there are a few minor discrepancies in county assignments.  For details on these differences and limitations surrounding the conversion of Social Security state and county codes into FIPS codes go to http://www.cms.hhs.gov/healthplans/statistics/mpsct/sc.asp.  A beneficiary’s county of residence is designated as urban, semi-rural, or rural.

The methodology used in this study to assign counties an urban, semi-rural, or rural designation is an adaptation of the urban-rural continuum codes from the Economic Research Service of the US Department of Agriculture26.  There are nine continuum codes, three for metropolitan areas, three for rural areas that are adjacent to metropolitan areas, and three for strictly rural areas.  Many of the rural counties in the United States are concentrated in a relatively small number of states.  This means that some of the individual rural categories from the urban-rural continuum would have very few Medicare beneficiaries with diabetes, and would make state level comparisons difficult.  Therefore we collapsed the nine continuum categories into three to facilitate meaningful comparisons across states.  These combined continuum categories are urban (codes 1, 2, 3), semi-rural (adjacent to a metropolitan area: codes 4, 6, 8), and rural (not adjacent to a metropolitan area: codes 5, 7, 9).  

Further justification for our classification of counties is found in the fact that there is not a single, standard definition of “rural.”  Population size is often used as the principal classification criterion.  While this might be sufficient to categorize metropolitan areas, it will likely fail to capture subtle differences in the structure of the health care delivery system in areas defined as rural.  Central to the evaluation of the utilization of health services and the health care seeking behavior of patients is the availability of and access to needed services.  Close proximity to a metropolitan area will likely facilitate access to technical services and clinical specialists when the need arises.

The country is strikingly different with respect to its urban-rural geography.  Based on the US Census Bureau regional classification, the West North Central division of the country is almost entirely rural whereas the Pacific division is primarily urban.  The Mountain division is mostly rural with large pockets of urban counties throughout.  The remainder of the country is mostly urban with pockets of rural counties.  Using data from the 2001 Beneficiary Enrollment Database for Medicare compiled by CMS, we found that non-white Medicare beneficiaries tend to reside, with few exceptions, in urban counties.  Race was defined as white and non-white where white represented beneficiaries with a race code of Caucasian and non-white represented all other beneficiaries (including those with a race code of “unknown”).  Hispanic ethnicity was defined using the Passel-Word Spanish Surname List27.  Hispanic beneficiaries were grouped as non-white.  Given that most non-white Medicare beneficiaries are themselves considered to be part of an underserved population and are thereby more likely to have lower quality indicator rates, evaluating county level indicator rates independent of race may lead to inappropriate conclusions about quality of care across counties.  The problem lies in determining whether poor indicator performance is driven by geographic variation, racial disparities, or a combination of both18.  Due to the limited number of variables available in our dataset, the answer to this question is beyond the scope of this paper.

Despite this limitation, we can still offer some insight into the nature and extent of the effect of race and geography on diabetes quality indicator rates for Medicare beneficiaries by comparing the 10 states with the highest combined topic average against the 10 states with the lowest combined topic average, and contrasting differences in urban-rural geography and racial composition.  Using the SAS software’s PROC LOGISTIC algorithm, we then generate odds ratios to gauge the relative effects of urban residence and race on the probability of receiving diabetes services in each of the selected states.  The unit of analysis is the patient and the dependent variable is SVC.  The variable SVC takes the value of “1” if the patient received all three of the services reflected in the HbA1c, eye exam, and lipid profile indicators during the two year analytic period.  

RESULTS

Nationally, less than one-fourth of the beneficiaries with diabetes are non-white.  Moreover, most states have a relatively small percentage of non-white beneficiaries living in rural communities.  The exceptions are Hawaii, a state that is geographically isolated, and several southern states with large African American and Hispanic populations.  State level rates for the combined topic average (CTA) of the three quality indicators for diabetes care by urban, semi-rural, and rural geographic areas are presented in Table 1.  Variability in the quality of diabetes care is evident in the difference between the minimum and maximum values, and the range of values across each of the geographic categories.  Nationally, CTA performance is surprisingly similar across the urban-rural continuum.  While there is considerable variation in CTA rates across states, as a whole Medicare beneficiaries living in rural areas do not appear to suffer lower levels of quality when receiving diabetes care.

TABLE 1 ABOUT HERE

When aggregating states into regions, states in the eastern and northern portions of the country tend to have higher CTA rates while states in the southern portion of the country tend to have lower CTA rates (aggregate data not shown).  This pattern persists across each of the urban-rural categories.  Associating the combined topic average rates with the percentage of the population that is non-white and the concentration of beneficiaries in rural areas suggests a relationship between indicator performance and the non-white population.   Statistics for the ten states with the highest CTA values and the ten states with the lowest CTA values are presented in Table 2.  Among the 10 high performing states, five have 20 percent or more of Medicare beneficiaries with diabetes living in a rural community.  The same is true of the 10 low performing states.  The striking difference between the high and low performing states is the proportion of non-white beneficiaries.  Each of the 10 low performing states have non-white populations of 20 percent or more whereas only two of the top performing states have this proportion of non-whites.

TABLE 2 ABOUT HERE

To determine the nature of the relationship between race and geography and to quantify their effect on diabetes care a logistic regression model was run for each of the 20 states listed in Table 2.  Odds ratios were derived for rural and semi-rural geography (relative to urban), nonwhite beneficiaries (relative to whites), males (relative to females), and the interaction of geography with race, each with respect to the state’s SVC variable (indicating receipt of all three diabetes services).  Results from each of the logistic regression analyses are presented in Table 3.  We consider the CMS diabetes dataset to represent a population of Medicare beneficiaries with diabetes.  This, coupled with the large number of patient level observations, makes significance tests of limited value.  Even so, by convention we include p-values to reflect each variable’s statistical significance in affecting a patient’s probability of receiving the diabetes services under consideration. 

TABLE 3 ABOUT HERE

DISCUSSION

Consistent with findings from smaller scale studies, many rural counties have higher CTA rates than urban counties.  However this pattern is not consistent across all states.  States where rural beneficiaries receive a higher quality of diabetes care tend to be located in the northern and eastern portions of the country and have relatively small non-white populations.  A much different picture emerges when focusing on urban-rural differences in southern states.  Here rural beneficiaries tend to have much lower CTA rates than their urban counterparts.  What distinguishes the southern states from states in other parts of the country is the proportion of non-white beneficiaries living in rural areas.

Identifying the states that represent the minimum and maximum indicator rates across each urban-rural category provides insight into some of the observed patterns.  North Dakota has the highest combined topic average (CTA) indicator value across all urban-rural categories, as well as the highest HbA1c value among all states and for urban areas.  Arkansas has the lowest eye examination rate across all urban-rural categories, and the lowest CTA indicator for rural areas.  Mississippi has the lowest CTA and lipid profile rate among all states as well as within urban areas.  These patterns suggest that state level indicator rates are independent of the urban-rural categories.  States that perform well in urban areas tend to also perform well in the semi-rural and rural areas.  States that perform poorly tend to do so across the urban-rural continuum.

What distinguishes the top from the bottom performing states is not the distribution of beneficiaries across the urban-rural continuum but rather the concentration of non-white beneficiaries across the continuum.  While many of the states with the top CTA rates have a substantial percentage of their Medicare diabetes patients living in rural areas, they also seem to have a small percentage of non-white beneficiaries.  The two exceptions are Hawaii and Delaware.  Hawaii is geographically isolated, making interstate migration difficult.  Also, in Hawaii the underserved represents the largest proportion of the population.  Delaware is comprised of three counties and, in terms of landmass, is the second smallest state in the Union (behind Rhode Island which has five counties (all urban), a smaller non-white Medicare population (13%) and ranks 12th in CTA).  A smaller landmass likely mitigates many of the geographic access barriers encountered by beneficiaries living in rural areas.

From the odds ratios in Table 3, white beneficiaries are shown to have a greater probability of receiving services reflected in the CTA rate than non-white beneficiaries.  This is true across the top and bottom performing states, substantiating the presence of racial disparities in diabetes services within the Medicare population independent of geography.  However the degree of disparity in the top performing states as measured by the odds ratio, while large, is considerably smaller than that found in the bottom performing states.  With respect to geography, eight of the 10 top performing states have an odds ratio greater than 1.0 for either the rural or semi rural variable.  This suggests that Medicare beneficiaries with diabetes who live in the top performing states have a higher probability of receiving CTA services if they live in a rural or semi-rural county.  Beneficiaries living in the bottom performing states do not have this protective quality to their rural and semi-rural counties.  Similarly, in both the top and bottom performing states, living in a rural or semi-rural county increases the probability of receiving CTA services for non-white beneficiaries.  But only the top performing states have a protective quality associated with rural and semi-rural geography independent of a beneficiary’s race.  That the bottom performing states lack this protective quality in their rural and semi-rural counties (Alaska not withstanding) suggests an interaction between race and geography that is not readily apparent by looking at state level CTA performance.

Nothing definitive can be said about the relationship between race and geography from our analysis, since the results are state specific and circumstances vary across states.  However, the results suggest distinct effects on diabetes care attributable to racial and geographic factors.  In both the top and bottom performing states racial disparities are evident, and the disparities are compounded for non-white beneficiaries who live in a rural or semi-rural county.  Yet only among the top performing states is there a distinct geographic component affecting CTA rates.  This suggests that interventions to reduce disparities should be tailored to the cause of the disparity, that is, different approaches to quality improvement may be needed depending upon the characteristics of a state.  For example, given that racial disparities exist across all states, policies and interventions geared towards reducing geographic variations between urban and rural counties seem most appropriate for top performing states.  Because beneficiaries in urban counties have a lower probability of receiving CTA services than those in rural counties regardless of race, initiatives to reduce geographic disparities will likely affect all beneficiaries, both white and non-white. 

In the bottom performing states interventions geared towards reducing racial disparities will likely have the most impact.  Given the odds ratios for the interaction variables of race with semi-rural and rural geography, racial disparities are most pronounced in urban counties.  Therefore, quality improvement initiatives focusing on diabetes care to non-white beneficiaries in urban counties have the greatest opportunity for success in reducing racial disparities, and will likely reduce the gap in CTA rates between urban and rural counties as well.  Initiatives to reduce racial disparities should include provisions to identify and then to increase the awareness of any cultural and language barriers that may exist within the targeted communities.

The driving force behind the differences in quality indicator rates seems not to be whether beneficiaries live in a rural county, but whether they live in a rural county with a relatively large non-white population (Hawaii notwithstanding).  A question for future researchers is to ascertain whether health care providers actively avoid communities with a high proportion of non-white residents, and whether unique access barriers exist within these communities that make receiving care difficult.  For example, community income level may play a role in some of the observed differences in urban-rural quality indicator rates28, 12.  Areas that are economically depressed are likely to be less attractive to health care providers and may result in shortages of needed health care professionals and services.  The more economically viable rural communities may have better established health care infrastructures and more formal referral and outreach networks than others.  Communities with such support systems have been shown to produce better quality of care than those without29.  This hints at the need for state and local level initiatives to achieve the goal of improving the quality of care to underserved populations.  Nationally focused initiatives are likely too general to address the particular needs of many rural communities.

Differences between healthcare providers and patients regarding language or culture are also recognized as potential barriers to quality of care 30, 31.  County level quality indicator rates can be negatively affected if a large segment of a county’s population is subject to cultural and language barriers that prevent patients from receiving some health services.  Another possibility may be that non-white beneficiaries living in rural communities have different health care needs than white beneficiaries in these same areas (e.g., higher levels of severity of illness).

There are several limitations to our analysis that should be considered.  First, our data come from administrative sources (i.e., through billed claims for service).  There is some concern that administrative data are insufficient to evaluate quality of health services, however their widespread use and acceptance should allay most of these concerns32.  A similar issue surrounds data on racial classification33.  This too is of minimal concern since our analyses are not race specific but instead group all non-Caucasian beneficiaries into non-white.  Secondly, the diabetes quality indicators are process measures and reflect only whether a patient received services, not whether those services resulted in improved outcomes.  Our study says nothing about how well a patient’s diabetes is being managed as a clinical condition.  Lastly, the diabetes dataset used for this analysis has a limited number of variables.  In evaluating odds ratios our model lacks several important variables that may affect our results (e.g., age, severity of illness, availability of services).  Moreover, the odds ratios were evaluated relative to receiving all three diabetes services of interest.  To the extent that some areas face more severe health professional shortages than others, our results could be misleading.

CONCLUSION

This study presents a national profile of the quality of diabetes care provided to Medicare beneficiaries based on urban, semi-rural, or rural residence.  It is difficult to rationalize the way in which indicator rates differ across the urban-rural continuum.  Clearly there is a need to better understand the reasons for the observed differences in quality of care.  It is an over generalization to designate all beneficiaries residing in a rural area as being part of an underserved population.  Some rural communities fare much better than others with respect to the quality of diabetes care, so much so that they even outperform some urban areas.  New England states have higher quality indicator rates, fewer rural counties and fewer beneficiaries with diabetes living in rural counties.  Southern states have lower quality indicator rates, more rural counties and a higher proportion of non-white beneficiaries with diabetes living in rural counties.

Reducing disparities in the quality of care given to Medicare beneficiaries with diabetes requires an accurate assessment of underserved populations and their communities.  Determining whether disparities are more likely the result of race, or an interaction of race with geography is important to deciding on the type of initiative best suited to address the problem.  Indicator rates can be misleading if the geographic characteristics of a community are not taken into consideration, resulting in inappropriate or suboptimal quality improvement initiatives.  Opportunities exist to improve the quality of diabetes care to Medicare beneficiaries living in both rural and urban communities.  It is important to recognize that some communities offer greater opportunities and challenges than others.
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Table 1:
Composite Quality of Care Indicator Rates for Diabetes: Medicare Beneficiaries Age 18-75 by State, by Urban, Semi-Rural, and Rural County of Residence in 2001



State

Urban

Semi-Rural
Rural



CTA

CTA

CTA

CTA

AK

66%

69%

67%

61%

AL

66%

68%

64%

62%

AR

68%

71%

64%

65%

AZ

69%

73%

56%

63%

CA

70%

70%

77%

79%

CO

76%

76%

74%

75%

CT

78%

78%

79%

N/A

DC

67%

67%

N/A

N/A

DE

80%

78%

83%

N/A

FL

79%

79%

75%

N/A

GA

68%

69%

65%

63%

HI

79%

80%

N/A

79%

IA

80%

80%

80%

79%

ID

75%

78%

73%

70%

IL

69%

68%

72%

73%

IN

72%

72%

73%

69%

KS

77%

77%

77%

77%

KY

72%

75%

71%

69%

LA

68%

70%

65%

62%

MA

77%

77%

N/A

72%

MD

75%

75%

75%

N/A

ME

81%

81%

80%

80%

MI

71%

71%

71%

70%

MN

81%

80%

82%

81%

MO

73%

75%

73%

71%

MS

63%

65%

63%

62%

MT

77%

80%

75%

75%

NC

76%

77%

75%

76%

ND

83%

85%

83%

81%

NE

75%

75%

77%

75%

NH

81%

82%

80%

78%

NJ

75%

75%

N/A

N/A

NM

67%

69%

56%

73%

NV

73%

74%

73%

63%

NY

75%

74%

77%

79%

OH

74%

74%

73%

73%

OK

68%

70%

66%

64%

OR

77%

78%

78%

77%

PA

76%

76%

76%

75%

RI

78%

78%

N/A

N/A

SC

72%

73%

71%

78%

SD

74%

77%

76%

72%

TN

70%

70%

70%

72%

TX

74%

74%

74%

72%

UT

78%

79%

74%

70%

VA

75%

76%

75%

72%

VT

79%

78%

80%

79%

WA

79%

79%

80%

81%

WI

79%

78%

81%

80%

WV

72%

74%

69%

71%

WY

69%

73%

71%

66%

Min

63%

65%

56%

61%

Max

83%

85%

83%

81%

US

73%

74%

72%

71%

* N/A indicates not applicable, i.e., no Medicare beneficiaries with diabetes in these areas.
Table 2: The Top 10 States and the Bottom 10 States by Combined Topic Average (CTA) Rank

	RANK
	State
	CTA
	% of Population 

with Diabetes Living 

in a Rural Area
	% of Population

 with Diabetes 

that is Non-White

	1
	North Dakota
	83%
	49%
	6%

	2
	New Hampshire
	81%
	18%
	2%

	3
	Maine
	81%
	16%
	1%

	4
	Minnesota
	81%
	21%
	6%

	5
	Iowa
	80%
	27%
	4%

	6
	Delaware
	80%
	0%
	24%

	7
	Wisconsin
	79%
	5%
	9%

	8
	Hawaii
	79%
	26%
	84%

	9
	Washington
	79%
	4%
	13%

	10
	Vermont
	79%
	39%
	1%

	
	
	
	
	

	
	
	
	
	

	42
	Arizona
	69%
	0%
	24%

	43
	Louisiana
	68%
	4%
	41%

	44
	Georgia
	68%
	8%
	35%

	45
	Arkansas
	68%
	28%
	20%

	46
	Oklahoma
	68%
	23%
	22%

	47
	District of Columbia
	67%
	0%
	91%

	48
	New Mexico
	67%
	31%
	34%

	49
	Alabama
	66%
	5%
	32%

	50
	Alaska
	66%
	29%
	22%

	51
	Mississippi
	63%
	43%
	44%


Table 3: Odds Ratios for Selected Variables for the Top 10 and the Bottom 10 States by Combined Topic Average (CTA) Rank

	 
TOP 10 STATES WITH HIGHEST COMBINED TOPIC AVERAGE (CTA) 

	STATE
	ND
	95% CI
	NH
	95% CI
	ME
	95% CI
	MN
	95% CI
	IA
	95% CI

	Variable
	OR
	
	OR
	
	OR
	
	OR
	
	OR
	

	MALE
	0.629
	0.562-0.704 *
	0.853
	0.784-0.928 *
	0.818
	0.766-0.873 *
	0.789
	0.754-0.826 *
	0.715
	0.681-0.750 *

	SEMI RURAL
	1.120
	0.940-1.335
	0.918
	0.833-1.013
	0.942
	0.876-1.014
	1.014
	0.957-1.075
	0.904
	0.852-0.960 *

	RURAL
	0.906
	0.798-1.028
	0.730
	0.651-0.818 *
	1.001
	0.911-1.100
	1.013
	0.955-1.076
	0.801
	0.755-0.849 *

	NONWHITE
	0.505
	0.301-0.848 *
	0.781
	0.532-1.148
	0.667
	0.454-0.979 **
	0.453
	0.408-0.504 *
	0.609
	0.528-0.703 *

	NON*SEMI
	0.156
	0.062-0.395 *
	0.911
	0.410-2.021
	1.793
	0.869-3.702
	0.783
	0.551-1.111
	0.780
	0.511-1.191

	NON*RURAL
	0.336
	0.182-0.621 *
	0.215
	0.045-1.022
	1.374
	0.669-2.821
	0.557
	0.409-0.760 *
	1.296
	0.869-1.933

	CTA:
	83%
	
	81%
	
	81%
	
	81%
	
	80%
	

	
	
	
	
	
	
	
	
	
	
	

	STATE
	DE
	95% CI
	WI
	95% CI
	HI
	95% CI
	WA
	95% CI
	VT
	95% CI

	Variable
	OR
	
	OR
	
	OR
	
	OR
	
	OR
	

	MALE
	0.757
	0.693-0.826 *
	0.804
	0.774-0.835 *
	0.753
	0.691-0.820 *
	0.817
	0.780-0.856 *
	0.753
	0.676-0.839 *

	SEMI RURAL
	1.317
	1.185-1.463 *
	1.098
	1.052-1.147 *
	N/A
	N/A
	0.963
	0.903-1.027
	1.214
	1.056-1.396 *

	RURAL
	N/A
	N/A
	1.065
	0.973-1.166
	1.249
	1.006-1.550 **
	1.058
	0.936-1.195
	1.158
	1.011-1.326**

	NONWHITE
	0.647
	0.575-0.728 *
	0.446
	0.414-0.480 *
	1.346
	1.156-1.567 *
	0.686
	0.637-0.738 *
	0.719
	0.346-1.495

	NON*SEMI
	1.067
	0.849-1.340
	1.751
	1.400-2.189 *
	N/A
	N/A
	0.987
	0.771-1.264
	3.245
	0.840-12.540

	NON*RURAL
	N/A
	N/A
	1.113
	0.759-1.632
	0.713
	0.559-0.908 *
	1.406
	0.765-2.583
	1.226
	0.407-3.692

	CTA:
	80%
	
	79%
	
	79%
	
	79%
	
	79%
	

	* significant at p<0.01
	
	
	
	
	
	
	
	
	

	** significant at p<0.05
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
BOTTOM 10 STATES WITH LOWEST COMBINED TOPIC AVERAGE (CTA) 

	STATE
	AZ
	95% CI
	LA
	95% CI
	GA
	95% CI
	AR
	95% CI
	OK
	95% CI

	Variable
	OR
	
	OR
	
	OR
	
	OR
	
	OR
	

	MALE
	0.892
	0.841-0.946 *
	0.732
	0.702-0.763 *
	0.817
	0.792-0.842 *
	0.836
	0.796-0.878 *
	0.795
	0.758-0.834 *

	SEMI RURAL
	0.759
	0.700-0.824 *
	0.634
	0.598-0.671 *
	0.730
	0.700-0.762 *
	0.658
	0.616-0.704 *
	0.919
	0.864-0.977 *

	RURAL
	0.404
	0.214-0.762 *
	0.595
	0.517-0.686 *
	0.633
	0.591-0.678 *
	0.720
	0.675-0.769 *
	0.747
	0.699-0.797 *

	NONWHITE
	0.347
	0.318-0.379 *
	0.545
	0.517-0.574 *
	0.526
	0.506-0.547 *
	0.627
	0.571-0.688 *
	0.499
	0.458-0.543 *

	NON*SEMI
	0.362
	0.298-0.439 *
	1.464
	1.334-1.607 *
	1.227
	1.138-1.324 *
	0.930
	0.794-1.088
	0.548
	0.472-0.637 *

	NON*RURAL
	1.354
	0.257-7.130
	1.114
	0.891-1.394
	1.302
	1.143-1.483 *
	0.871
	0.749-1.013
	0.629
	0.528-0.750 *

	CTA:
	69%
	
	68%
	
	68%
	
	68%
	
	68%
	

	
	
	
	
	
	
	
	
	
	
	

	STATE
	DC
	95% CI
	NM
	95% CI
	AL
	95% CI
	AK
	95% CI
	MS
	95% CI

	Variable
	OR
	
	OR
	
	OR
	
	OR
	
	OR
	

	MALE
	0.779
	0.687-0.883 *
	0.768
	0.715-0.826 *
	0.759
	0.732-0.787 *
	0.751
	0.630-0.894 *
	0.741
	0.707-0.776 *

	SEMI RURAL
	N/A
	N/A
	0.877
	0.781-0.985 **
	0.797
	0.761-0.835 *
	1.052
	0.478-2.315
	0.814
	0.754-0.879 *

	RURAL
	N/A
	N/A
	0.929
	0.844-1.021
	0.676
	0.609-0.751 *
	1.026
	0.830-1.269
	0.844
	0.790-0.901 *

	NONWHITE
	0.469
	0.382-0.575 *
	0.508
	0.454-0.568 *
	0.624
	0.595-0.655 *
	0.709
	0.547-0.919 *
	0.603
	0.558-0.652 *

	NON*SEMI
	N/A
	N/A
	0.515
	0.420-0.631 *
	1.036
	0.949-1.130
	0.293
	0.031-2.786
	1.307
	1.158-1.476 *

	NON*RURAL
	N/A
	N/A
	1.516
	1.261-1.824 *
	1.189
	1.003-1.411 **
	0.328
	0.189-0.568 *
	0.920
	0.829-1.022

	CTA:
	67%
	
	67%
	
	66%
	
	66%
	
	63%
	

	* significant at p<0.01
	
	
	
	
	
	
	
	
	

	** significant at p<0.05
	 
	 
	 
	 
	 
	 
	 
	 
	 


