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Abstract

Background—-Prior studies have reported that community health centers perform as well as
other sites of care, despite serving more vulnerable patient populations. However, there is little
prior study of geographic variation in quality outcomes and disparities in outcomes in this setting.
Quantifying geographic variation is important so as to target quality improvement efforts and
funding and to learn from states where total quality is highest and racial/ethnic disparities are
lowest.

Objectives—To estimate between-state variation in hypertension, diabetes, and preghancy
outcomes and racial/ethnic disparities in these outcomes for health center patients.

Methods—Using data on all US health centers from 2010-2014 (N=1047 health centers/year, or
21.2 million patients in 2014), we used linear regression models to estimate adjusted quality
outcomes and racial/ethnic disparities in quality outcomes by state for hypertension control,
diabetes control, and normal birthweight.

Results—We found wide variation in both outcomes and racial/ethnic disparities in outcomes
between states for patients seen at health centers. For instance, between states, the mean
proportion of patients with hypertension control ranged from 58% to 70% for white patients, from
49% to 64% for black patients, and from 53% to 74% for Hispanic patients (p<0.001). Racial/
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ethnic disparities in outcomes ranged from negative or non-significant in some states to positive in

others.

Conclusions—Wide variation in health center patient outcomes and disparities in outcomes is
observed between states. This variation suggests that policymakers should target funding and
interventions to underperforming states, and identify determinants of high quality in higher
performing states.
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Introduction

Federally-funded community health centers play a critical role in the US health care system.
They provide access to “high quality, culturally competent, comprehensive primary care” for
low-income patients in medically underserved communities.! As of 2014, 62% of health
center patients were from racial/ethnic minority groups, 23% had limited English
proficiency, 92% had income <200% of the federal poverty level (FPL), and 28% were
uninsured.? Despite serving sociodemographically vulnerable populations, the quality of
care provided at health centers is similar to care provided in other settings, on average.3
Racial/ethnic disparities are generally narrower among health center patients compared to
patients seen in other care settings, though they are still present.#>:67

While there is some evidence on nationwide quality of and disparities in care for health
center patients, no known peer-reviewed research examines how quality outcomes and
disparities in outcomes vary between states. However, in other populations, research
suggests that there is wide between-state variation in quality of care. For example, among
adult diabetic patients in 2012, annual foot exam rates ranged from 57% in Nevada to 82%
in New Hampshire, dilated eye exam rates ranged from 53% in Utah to 78% in Delaware,
and rates of Alc levels being checked at least twice per year ranged from to 57% in Idaho to
81% in Hawaii.® Rates of low birthweight also vary widely by state, from an average rate of
6% in Alaska to 11% in Mississippi in 2014.°

Not only does research suggest wide variation in quality between states, but wide variation

in racial/ethnic disparities in quality is also evident. For instance, in 2014, absolute
differences in the rates of low birthweight for white versus black patients ranged from 2.8
percentage points in Minnesota and West Virginia to 8.4 percentage points in New Mexico.?
White/black disparities in the percent of adults reporting fair or poor health status ranged
from 1.3 percentage points in Kentucky to 15.6 percentage points in the District of Columbia
(DC).10 A study by Kang-Kim et al. using Behavioral Risk Factor Surveillance System data
suggested that white/Hispanic disparities in rates of preventative service utilization vary
widely between states as well.11

While state variation is evident in the general population, variation in outcomes for health
center patients is not documented in the literature. However, quantifying health center
variation at the state-level is important for two main reasons. First, many of the interventions
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and policies that could affect quality of care occur at the state-level; this includes Medicaid
eligibility levels, state funding for health centers, investment in public health and social
services, and payment and delivery reform efforts. We can also learn from states where
quality is highest and disparities are lowest so as to maximize outcomes for all health center
patients. Second, when looking within Census regions, we find considerable heterogeneity
between states within regions. This limits our ability to make generalizations at the regional
level. Thus, our objective was to estimate between-state variation in quality outcomes and
disparities in quality outcomes for health center patients.

Data Source and Study Population

We acquired the 2010-2014 Uniform Data System (UDS) data, which are collected annually
by the Health Resources & Services Administration (HRSA) Bureau of Primary Health Care
from all US health centers. The UDS includes health center-level information on all Section
330 health center grantees (N=1278); thus, these were reported as facility-level rather than
patient-level data. Each center reported data on quality measures, service utilization,
organizational features, and patient characteristics. We excluded health centers located in US
territories (N=29); those where all sites were school-based, mobile, or seasonal (N=2); and
those that were newly established or lost their health center status during the 2009-2014
period (N=200). Our final sample size was 1047 health centers per year, which served 18.6
million patients in 2010 and 21.2 million patients in 2014. Final sample sizes varied by
measure, racial/ethnic group, and state, as shown in the Supplemental Digital Content
(eTables 3-11).

Study Variables

Three intermediate quality outcomes were examined separately for each racial/ethnic group:
(1) glycosylated hemoglobin (HbAlc) <=9% among patients with diabetes, (2) blood
pressure <140/90mmHg among patients with hypertension, and (3) normal birthweight
(>=2500 grams) among patients giving birth. This represents all available outcome measures
in the UDS. Measure definitions are shown in the Supplemental Digital Content (eTable 1).
These outcomes were reported annually by each center for non-Hispanic white, non-
Hispanic black, and Hispanic patients. For each health center, we also calculated absolute
disparities between non-Hispanic whites and each racial/ethnic group for each measure in
each year. We refer to all differences as disparities, in accordance with the Centers for
Disease Control and Prevention’s (CDC) definition of health disparities,3? because clinical
targets are set such that they should be achievable by all. We used non-Hispanic whites as
the reference population per suggested guidelines that disparities are measured from the
most favorable group rate.3!

Covariates, all assessed at the facility-level, were the following patient characteristics:
percent male, percent age 65 or older, percent uninsured, percent with income below FPL,
percent homeless, and percent whose primary language was not English. We also included
number of patients served and urban versus rural location.

Med Care. Author manuscript; available in PMC 2018 December 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Cole et al.

Page 4

Statistical Analyses

Results

The unit of analysis was the health center. For each state and measure, we examined
unadjusted mean quality by race/ethnicity and mean racial/ethnic disparity in quality. For
each measure, we then estimated performance rates that adjusted for the health center
characteristics noted above, as these characteristics are known to be associated with quality
and vary by state. We first fit linear regression models with standard errors clustered at
facility-level, which generated “predicted” rates based on the included covariates. Next, the
adjusted rates were calculated as the ratio of the “observed,” or actual, performance rate to
the “predicted” performance rate, multiplied by the overall mean unadjusted rate in the
health center population.1314 The unadjusted analyses are largely consistent with the results
of the adjusted models and are therefore presented in the Supplemental Digital Content only
(eTable 3, eTable 5, eTable 7).

To assess between-state variation in quality outcomes, we used linear regression models to
test whether adjusted performance rates (main dependent variable) varied by state (main
independent variable) for each racial/ethnic group. From the regression model, we estimated
the pooled 2010-2014 mean adjusted performance rates for each state and descriptively
compared the range of estimates across states, including the median, interquartile range
(IQR), the minimum, and the maximum. In all analyses, we weighted each observation by
the center’s population size and used robust standard errors. We clustered observations at the
health center level to account for repeated measures. Rates are pooled across years as to
maximize sample size within a state. Where fewer than 100 patients were reported in a state
across the five years, that state was excluded from our reported results.

To estimate between-state variation in disparities in outcomes, for each quality measure, we
used linear regression models to estimate mean marginal rates of within-center disparities by
state in 2010-2014. These within-center analyses were limited to health centers with at least
20 eligible white and 20 eligible minority patients in the measure denominator in a given
year.15 All observations were clustered at the health center level to account for repeated
measures. We estimated disparities between non-Hispanic white and non-Hispanic black
patients and non-Hispanic white and Hispanic patients. As above, we descriptively
compared the range of estimates across states for each disparity measure.

In additional sensitivity analyses, we repeated all quality analyses for each racial/ethnic
group using generalized linear models with a binomial distribution and logit link. The results
were robust to model specification.

All statistical analyses were performed using Stata v.14. Two-sided statistical tests with p-
values <=0.05 were considered statistically significant. Brown University’s IRB approved
the study.

Characteristics of the 2010-2014 health center population are shown in Table 1. On average,
the majority (64%) of patients were age 18-64, over half were non-white, 35% had
Medicaid coverage, 37% were uninsured, and nearly all (92%) had incomes below 200%
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FPL. These health center patient characteristics varied between states. Mean health center
characteristics for each state are shown in the Supplemental Digital Content (eTable 2).

State variation in quality by race/ethnicity

As shown in Table 2, between all states, there was wide variation in adjusted quality
outcomes for each racial/ethnic group. When comparing aggregate, state-level rates of
diabetes control by race/ethnicity, the median state rate was highest amongst white (71%)
patients and lowest amongst black (66%) and Hispanic (66%) patients. State-level rates of
diabetes control for white patients varied (IQR 68-73%), from a low of 50% to a high of
79%. Thus, the average white diabetic patient in the lowest state was less likely to have
controlled diabetes as compared to the average black or Hispanic diabetic patient
nationwide. Between-state variation in diabetes control was also evident for black patients
(IQR 63-69%), from a low of 44% to a high of 80%, and for Hispanic patients (IQR 64—
69%), from a low of 54% to a high of 81% (p<0.001, respectively).

When comparing aggregate, state-level rates of hypertension control by race/ethnicity, the
median state rate was highest amongst white (64%) and Hispanic (63%) patients and lowest
amongst black (57%) patients. Hypertension control rates ranged from 58% to 70% for
white patients (IQR 63-65%), from 49% to 64% for black patients (IQR 54-59%), and from
53%to 74% for Hispanic patients (IQR 62-66%) (p<0.001, respectively).

When comparing aggregate, state-level rates of normal birthweight between racial/ethnic
groups, less variation was observed as compared to the other outcomes, though black
patients on average had slightly lower rates of normal birthweight as compared to other
racial/ethnic groups (state median: 88%).Hispanic patients had the highest rates of normal
birthweight (state median: 91%), while the state median for white patients was 89%.
Between-state variation was evident. For example, rates of normal birthweight ranged from
83% to 92% for white patients (IQR 88-90%), from 79% to 98% for black patients (IQR
86-89%), and from 80% to 94% for Hispanic patients (IQR 89-92%) (p<0.001,
respectively).

State variation in racial/ethnic disparities

As shown in Table 3, we observed between-state variation in the magnitude of racial/ethnic
disparities in outcomes within health centers. The mean difference in diabetes control rates
between white and black patients was 2.5 percentage points (IQR 1.4-4.6 percentage
points). While one state exhibited a white/black disparity of 21.0 percentage points
(p<0.001), 33 of the 51 states and districts showed no statistical disparity (p>=0.05). A
statistically significant white/black disparity was detected in 18 states, and in each of those
states, white patients had higher rates of diabetes control than black patients within the same
health centers, on average. Furthermore, across all states the mean difference in rates of
diabetes control for white versus Hispanic patients was 3.3 percentage points. However, 26
of the 51 states had no statistically significant white/Hispanic disparity.

We observed the largest within-center disparities for rates of hypertension control in white
versus black patients, with a state median disparity of 7.6 percentage points (IQR 6.1-9.7
percentage points). This variation is further depicted in Figure 1, where states located near or
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below the 45-degree angle line exhibit no disparity, on average, and states above the line
have exhibit disparities in favor of white patients, on average. Six of the 51 states had no
white/black statistical disparity on average, with just two states falling below the 45-degree
line. On average, there was no white/Hispanic disparity in hypertension control, with a
median state disparity of 0.0 percentage points (IQR —1.0-2.8 percentage points). This is
shown in Figure 2, where forty states exhibited no statistical white/Hispanic disparity in
hypertension control, with 26 states falling below the 45-degree line. Five states exhibited
statistically higher rates control for Hispanic patients as compared to white patients
(p>0.05).

We again found that within-center disparities for normal birthweight varied notably by state.
Both white/black disparities (state median: 2.5 percentage points, IQR: 0.1-3.8) and white/
Hispanic disparities (state median: —2.0, IQR: —2.7-0.0) ranged from negative in some states
to positive in others.

Across all measures and racial/ethnic groups, states ranking in the top quartile for more than
half of all measures included Connecticut, Maine, Minnesota, North Dakota, Nebraska, New
Hampshire, New York, and Oregon. States most often ranking in the bottom quartile for
quality outcomes included Alaska, Hawaii, Idaho, Kansas, Louisiana, Mississippi, and
Wyoming. The state most consistently exhibiting the lowest levels of racial/ethnic disparities
was New Hampshire, whereas states most consistently exhibiting the largest levels of
disparities included Montana, North Dakota, Nevada, South Dakota, and Vermont.

Finally, though we report adjusted estimates for each measure and each state, we found
similar results in unadjusted analyses, as the covariates explained less than 10 percent of the
variation in outcomes (see Supplemental Digital Content, eTable 3, eTable 5, eTable 7).

Discussion

Prior studies have reported that community health centers perform as well as other sites of
care, on average, despite serving a more vulnerable patient population. However, such
averages often mask important underlying variation. In this study, we find wide variation in
outcomes and racial/ethnic disparities in outcomes between states for patients seen at
community health centers, which persisted after adjusting for observable patient
characteristics at the health center level. Some centers and states far exceed national
averages for key outcome measures, while others fall short. Racial/ethnic disparities in
outcomes range from negative or non-significant in some states to positive in others. We
further find that when comparing state averages, compared to white patients, there are
widespread disparities for some measures (e.g. hypertension control among black patients,
diabetes control among black and Hispanic patients) but minimal disparities for other
measures (e.g. low birthweight for all racial/ethnic groups and hypertension control among
Hispanic patients).

Existing literature on other patient populations also suggests wide state-level variation in
diabetes, hypertension, and birthweight outcomes. For example, in 2008, Ezzati et al.
documented between-state variation in uncontrolled hypertension using nationally
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representative survey data and found the highest rates of uncontrolled hypertension in areas
such as DC, Mississippi, and Alabama, and the lowest rates in areas such as \Vermont,
Minnesota, and New Hampshire.32 Data from the CDC illustrate across-state variation in
rates of low birthweight,8 while both CDC data and a study using Medicare claims have
documented across-state variation in diabetes care.812 While state-level variation in
outcomes has been documented in non-health center populations, we extend our findings to
the health center population while also examining racial/ethnic disparities in outcomes.

Many factors may explain the observed variation in outcomes and disparities in outcomes
between states. First, this may be a result of unmeasured patient complexity, such as
differences in prevalence of comorbid conditions or social and behavioral risk factors.
Variation may also be explained, in part, by differences in capacity and staffing in health
centers, where health centers in some states may be better resourced to employ more
clinicians, case managers, quality improvement specialists, and/or enabling service staff.
Such staff can follow up with patients about their care regimens or better connect them to
necessary social programs. Previous research suggests that there is wide variation in staffing,
which may affect a centers’ ability to maximize quality and outcomes for all patients.16:17
Access to care outside of the health center, particularly to specialists, may also vary. Such
variations may reflect underlying geographic variations in primary care physicians or
specialists per capital®, Medicaid provider networks or network standards'?, the extent of
collaboration between health centers and local safety net or social service providers2, or the
number and proximity of referral hospitals2L. Though we adjust for distribution of uninsured
patients in a health center, insurance status is also a strong determinant of access to services
outside of health centers?2, which may be especially important to diabetic and hypertensive
patients. Whether or not a patient has insurance coverage is likely associated with Medicaid
eligibility levels in a state, which vary widely. State spending on public health and social
services also vary widely by state and may explain variations in outcomes.28:2% Finally,
variations may be due to differences in patient trust or lack of adequate culturally competent
services in some settings. This may apply particularly to populations that make up a small
minority of patients, such as black patients in Maine or Hispanic patients in North Dakota.
Better data and more research are needed to understand each of these hypothesized
determinants.

Regardless of the underlying mechanism, our results have a number of important policy
implications. First, though health centers on average have patient outcomes and disparities
that are similar to or better than national averages, understanding the underlying variation is
critical to maximizing outcomes for all health center patients. We may look to states where
quality is high and/or disparities are low to better understand determinants of high quality.
For example, New Hampshire exhibits amongst the highest rates of quality outcomes and
lowest rates of racial/ethnic disparities in outcomes for health center patients. Better
understanding how social policies, structural factors, and/or care delivery in this state
positively affect quality may benefit lower-performing states.

HRSA may also wish to target funding and interventions to areas where quality is low and/or
disparities are high. Currently, most HRSA quality awards are given to high performers,
which may exacerbate geographic variations. Furthermore, HRSA may want to consider
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placing greater emphasis on rewarding health equity or reductions in health disparities. As of
August 2016, only one of eight quality awards directly addressed disparities, known as
Health Equity Advancers awards. These awards were given to health centers that “met or
exceeded Healthy People 2020 goals by each race/ethnic group, or made marked advances in
moving each race/ethnic group towards the Healthy People 2020 goals.”23 While this is
important, such funding should be sustained and enhanced in future years given the
persistent disparities observed. Furthermore, in alignment with HRSA'’s goal of improving
health equity?4, HRSA may wish to target technical assistance and conduct targeted outreach
to states and/or health centers where overall quality is low or disparities are high.

Our results may also motivate lower performing states to invest more in health center grant
funding or better target the specific disease conditions in which they underperform. The
percent of health center revenue that comes from state or local grant funds varies widely,
from 1% in North Dakota to 23% in New Jersey in 2013.2% Given that direct state funding
for health centers has experienced a decline since peaking in 2008—from $626 million in
2008 to $335 million in 201626—reinvesting these state funds, especially in lower
performing states, could help maximize outcomes. As discussed by the National Association
of Community Health Centers, the two most common uses of state health center funds
include funding for (1) uncompensated care and (2) expanded access for underserved
communities, including “longer clinic hours, a broader array of enabling services, [and]
telemedicine.”28 Each of these uses may help improve outcomes in the state.

Ultimately, more research is needed to better understand determinants of quality and
disparities within quality across states. Now that 92% of health centers use EHRs at all sites
as of 201527, it may become easier for health centers to report more data by race/ethnicity,
including patient characteristics and clinical measures, or to further stratify racial/ethnic
outcomes by characteristics such as insurance status. This would better allow researchers
and policymakers to assess adjusted differences in quality by race/ethnicity and to better
understand determinants of outcomes.

Our study has several limitations. First, our findings are descriptive in nature and should be
interpreted as such. Second, we were limited by our inability to adjust outcome measures by
patient-level characteristics, given that individual-level data are unavailable. However, these
measures are not adjusted in the reporting done by HRSA, nor by other entities such as the
National Committee for Quality Assurance that collect analogous measures, and we improve
these estimates by adjusting for facility-level patient characteristics. Third, because we
examined state-level estimates, confidence intervals are wide for many states, though nearly
all point estimates are statistically significant at a 95% confidence level due to the pooling of
data across years. Fourth, for our unweighted disparities measures, by limiting analyses to
centers reporting at least 20 patients in a denominator, we lose many health centers, yet still
capture 70-97% of the patient population, depending on the measure. Fifth, while HRSA
provides detailed guidance to health centers on measure reporting, measurement error
certainly exists, though we have no reason to believe that the direction of error is consistent
within a state. Additional limitations include small denominator sizes within some states,
particularly for birthweight, and lack of other available quality measures by race/ethnicity
that are related to the study outcomes.
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Conclusions

We observed wide variation in health center patient outcomes and disparities in outcomes
between states, for all races/ethnicities. Though health centers perform as well as other sites
of care, on average, understanding the underlying variation is critical for targeting funding
and interventions. Doing so will serve to maximize quality and equity for all health center
patients. Further research will be important in better understanding state and facility-level
factors associated with high levels of quality and low levels of disparities.
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% black patients with hypertension control (adjusted mean)

Figure 1. State Variation in Hypertension Control for White versus Black Patients, 2010-2014
As you move further up the y-axis, average hypertension control rates increase for white

patients and as you move further down the x-axis, average hypertension control rates
increase for black patients. A 45-agree angle line dissects the graph, where states close to or
on the line exhibit no aggregate disparity between the two racial/ethnic groups; the further
above the line a state appears, the larger the disparity in that state. Each state estimate
represents the adjusted, population-weighted mean rate from 2010-2014 across all health
centers in the state. All state estimates have p<0.001. All state estimates, including 95%
confidence intervals, in addition to analogous figures for diabetes control and normal
birthweight, are included in the Supplemental Digital Content (eTable 4, eTable 6, eTable 8).
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% white patients with hypertension control (adjusted mean)
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50 a9 60 65 70 79
% Hispanic patients with hypertension control (adjusted mean)

Figure 2. State Variation in Hypertension Control for White versus Hispanic Patients, 2010-2014
As you move further up the y-axis, average hypertension control rates increase for white

patients and as you move further down the x-axis, average hypertension control rates
increase for Hispanic patients. A 45-agree angle line dissects the graph, where states close to
or on the line exhibit no aggregate disparity between the two racial/ethnic groups; the further
above the line a state appears, the larger the disparity in that state. Each state estimate
represents the adjusted, population-weighted mean rate from 2010-2014 across all health
centers in the state. All state estimates have p<0.001. All state estimates, including 95%
confidence intervals, in addition to analogous figures for diabetes control and normal
birthweight, are included in the Supplemental Digital Content (eTable 4, eTable 6, eTable 8).
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State Variation in Characteristics of the Health Center Population, 2010-2014

Table 1

US Mean SE State Min State Max

Patients, no. per center 19,005 287 3,610 (WY) 33,547 (DC)
Age, %

0-17 275 166  13.7 (WY) 39.1 (NV)

18-64 644 163  54.2(NV) 81.6 (WY)

65+ 81 77 3.7 (IN) 17.8 (ME)
Male, % 426 95  36.9(DE) 51.6 (WY)
Race/ethnicity, %

White 441 423 3.8 (DC) 92.7 (WV)

Black 195 338 0.6 (MT) 61.1 (MS)

Hispanic 254 377 0.9 (WV) 63.6 (NM)

Asian 25 115 02 (WV) 19.1 (HI)

AIAN 24 145  <0.1(WV) 40.3 (AK)
Insurance coverage, %

Medicaid 351 229 9.8 (WY) 57.0 (CT)

Medicare 91 87 3.7(DC) 19.7 (ME)

Other Public 17 052  <0.1(AZ) 17.5 (DC)

Private 16.9 182 6.5 (DC) 37.0 (ND)

Uninsured 372 269 105 (VT) 71.9 (WY)
Income level, %

Under 100% FPL 685 247  342(VT) 77.2 (IL)

Under 200% FPL 91.8 146  714(VT) 97.6 (NV)
Primary language other than English, % 16.4 288 0.4 (WV) 50.4 (DC)
Homeless, % 82 302  0.9(WV) 41.2 (WY)
Urban, % 51.0 69.1 0.0 (ME) 95.6 (NJ)
EHR use, %4 657 656  57.0(CA) 80.0 (AR, DE, NV)

Page 14

All estimates represent pooled 2010-2014 rates. The number of health centers and number of patients varies by state. State-specific estimates
represent the mean rate in the state. See Supplemental Digital Content for all state estimates (eTable 2). AIAN indicates American Indian/Alaskan
Native; FPL, federal poverty level; EHR, electronic health record; SE, standard error.

arepresents 2011-2014 average, measure not available in 2010.
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