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Abstract

Introduction: The association between health care payor source and HbA1c in patients with type 2
diabetes (T2D) treated at federally qualiRed health centers (FQHCs) has been evaluated only in cross-
section. FQHCs provide an opportunity to compare the association of glycemic control between
populations with or without public or private insurance followed over time.

Methods: In this observational study of primary care data, we compared HbA1c values by antecedent
insurance status among adults with T2D, before and after adjustment for age, sex, and primary spoken
language.

Results: Among 9,848 patients evaluated, mean HbA1c differed (P<.05 for each pair except Medicaid vs
self-pay) by payor source with Medicare patients having the lowest (7.44%), Medicaid the highest (8.01%),
and privately insured (7.84%) and self-pay patients (7.99%) intermediate. Greater age and being female
(P<.001) were associated with lower HbA1c. Language was independently associated with HbA1c
(P<.001), with Spanish-speaking patients having the highest HbA1c (7.97%), English-speakers
intermediate (7.92%), and others lowest (7.46%) (Spanish vs English not signiRcant, others P<.05).  Age,
sex, language, clinic location, time between Rrst and last visits, and number of visits were each associated
with HbA1c, but in a fully adjusted model, signiRcant differences by payor group persisted.

Conclusion: In this study of FQHCs patient data, HbA1c measured after nearly 2 years of payor source
observation differed by payor. Measured covariates did not fully explain the differences. Uninsured
patients and those with Medicaid had worse HbA1c than those with Medicare or private insurance. These
results may be used to inform another study with more available variables to determine what speciRc
factors may mediate the association between payor source and HbA1c.

Introduction
Health care in the United States is paid for by private insurance, public insurance (mainly Medicare and
Medicaid), and patients themselves. Publicly insured patients are more likely to report having chronic
conditions than privately insured patients.

Hemoglobin A1c (HbA1c) is used as a management indicator in patients with type 2 diabetes (T2D).  Routinely
testing HbA1c can aid patients in preventing and delaying complications.  Maintaining HbA1c below 7% is
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associated with reduced rates of T2D-related complications.

Data from the NHANES 2017 - March 2020 showed insured adults with T2D had greater health care utilization
and better glycemic control compared to uninsured adults with T2D.  SpeciRcally in federally qualiRed health
centers (FQHCs), where many patients have public insurance or are uninsured, diabetes education can help
lower HbA1c.

To our knowledge, while others have examined insurance status and quality of diabetes care cross-sectionally
in FQHCs,  no study evaluates glycemia by antecedent payor source. Here we report on an observational
study of patient record data in which we evaluated HbA1c and payor source prior to the HbA1c determination.

Methods
We collected data from the electronic medical record (EMR) on all adult (>18 years old) patients with T2D seen
at least twice for primary care between January 1, 2018, and December 31, 2021, within the Valleywise Health
system of 12 FQHCs, in the Phoenix, Arizona area. This date range was chosen due to clinic consolidations
outside of this period.

Each participant must have had at least two visits, with an HbA1c drawn at the last visit, which was the end
date for our observation. To account for the longitudinal effects of coverage on HbA1c, we used the payor
listed in the EMR at the Rrst visit as the payor on record and for any subsequent models. We also assessed the
association between changes in payor source over the observed period and HbA1c. We categorized payors into
four groups: Medicare (including Medicare Advantage and dual eligible), Medicaid, self-pay (uninsured), and
private insurance. Other collected variables included HbA1c, age, sex, primary spoken language, payor, clinic
location, and visit dates.

We used analysis of variance (ANOVA) to determine if there was a signiRcant difference between unadjusted
HbA1c values by categorical variables (payor, sex, language, clinic). We used t tests to assess pairwise
differences in HbA1c between payor groups. We used linear regression to determine if age is correlated with
HbA1c. Variables showing independent association with HbA1c were included in a general regression model of
payors and HbA1c. To optimize estimation of the population parameters during the limited time window, we
used all available data. We considered P<.05 to be signiRcant.

This project was reviewed and approved by the Valleywise Health Institutional Review Board. We used STATA
version 14.2 software (Stata Corp, College Station, TX) for all analyses.

Results
Our data includes 9,848 patients with T2D who met inclusion criteria and for whom full data are available. The
population is described in Table 1.

Medicare patients had the lowest unadjusted HbA1c (7.44%), followed by privately insured (7.84%), uninsured
(7.99%), and Medicaid (8.01%). Pairwise differences in HbA1c between each pair were signiRcant at P<.05,
except for the uninsured and Medicaid pair.

Greater age was associated with lower HbA1c (P<.001). Women had lower HbA1c (7.82%) than men (7.94%;
P=.005). Spanish-speaking patients had the highest HbA1c (7.91%), followed by English-speakers (7.87%), and
others (7.41%). Pairwise differences were signiRcant at P<.001 between the other-speaking group and both
English- and Spanish-speakers, but there was no signiRcant difference between English- and Spanish-speaking
groups (P=.42). Change in payor source during the observational period was not associated with different
HbA1c (P=.25).
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After adjusting for multiple covariates, payor source remained signiRcantly associated with HbA1c (P<.001,
F=44.12) as shown in Figure 1. Pairwise differences were signiRcant at P<.05 for each combination of fully
adjusted mean HbA1c except for Medicaid and self-pay, which were not signiRcantly different.

Conclusions
In this large FQHC patient sample, followed for a mean of nearly 2 years, patients with Medicaid or no
insurance prior to HbA1c assessment had higher HbA1c than those with private insurance or Medicare.
Whether or not these differences are an indication of differential care by payor source is not clear, but the
differences persisted after adjustment for other available variables. The higher HbA1c in the uninsured
population seems intuitive as cost could limit access to care. However, higher HbA1c in Medicaid patients
compared with privately insured patients is less intuitive.

While the HbA1c differences seen were statistically signiRcant, and there appears to be no glycemic threshold
below which complication risk plateaus,  the maximum difference in adjusted means (0.28% point difference
between Medicare and Medicaid groups) was short of the accepted 0.5% clinically meaningful difference.

Age, sex, and language were independently associated with HbA1c. However, after adjustment for each of
these variables, differences by payor source persisted.

In another study of adults aged 18-64 years with T2D, Hispanics had a signiRcantly lower prevalence of health
insurance coverage compared to non-Hispanic Whites and Asians.  It was also found that members of racial
and ethnic minority groups are disproportionally affected by diabetes compared with non-Hispanic Whites.
While we did not include race or ethnicity in our analysis, our Spanish-speaking population is Hispanic to a
greater degree than other language groups. Minority groups suffer a greater burden of disease, exhibit poor
self-management abilities, and experience more diabetes-related complications, and thus higher rates of
mortality.  Therefore, social determinants of health (SDOH) could explain some of these differences in
HbA1c. Given the limited variables available to us we were unable to construct a model that fully explained the
differences in HbA1c between payor groups.

Our study is limited by being an observational study of clinical data and by not including other potentially
important variables (eg, medications, duration of diabetes, HbA1c prior to the last visit, income). So, while this
study did not speciRcally measure SDOHs, this could have been done by assessing zip codes and the average
income of a home in that region or having patients check-box which SDOHs they felt affected by.

The next step to address the disparity in HbA1c among patients by different payors should be a study including
variables to which we did not have access (income, comorbidities, patient-provider cultural/language congruity,
food insecurity, etc) to determine the most observationally explanatory factors. A model with better explanatory
power, including more highly predictive variables, may inform a prospective trial aimed at reducing the HbA1c
disparity.

Tables and Figures
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