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Aims: We hypothesized that glycemic control in outpatients, measured by HbA1c, was worse
during the early months of the COVID-19 pandemic than the prior year. We sought to quantify
how much worse mean glycemic control was in 2020 compared to 2019. We also sought to
determine if social determinants of health were associated with these differences.
Materials and Methods: Data were extracted from the electronic medical records of two
cohorts of patients seen in the family medicine clinic of a Southeastern academic health center.
A total of 300 patients with baseline HbA1c results, as well as HbA1c results in May 2019 or
May 2020, were evaluated.
Results: The groups had similar mean baseline HbA1c (7.65, SD = 1.50 for 2019; 7.61, SD =
1.71 for 2020; p = 0.85). Mean May HbA1c decreased from baseline in 2019 (7.19, SD = 1.45)
but rose in 2020 (7.63, SD = 1.73), a statistically significant difference (p < 0.01). Controlling
for age, gender, race, and insurance status, HbA1c in May 2020 (meanadj= 7.73) was significantly
higher than in May 2019 (meanadj= 7.16). No demographic variables were associated with
HbA1c levels.
Conclusions: During the early months of the COVID-19 pandemic, glycemic control in our
patient population was significantly worse than during the same period in 2019 (mean HbA1c
difference = 0.57). Contrary to our expectations, we did not find associations between patient
demographic variables and glycemic control, including race.

2

© Copyright 2020 by the American Board of Family Medicine.
Ahead-of-print; non-copy edited version.

Introduction
While the COVID-19 pandemic presents the immediate health risk of viral infection, the
pandemic along with the local and national governmental response to it potentially increase
short- and long-term health risks for patients living with chronic disease. Reports of COVID-19
in the US began in late January 2020.1 As a pandemic response strategy, in Georgia, the
governor declared a state of emergency March 14, 2020, which was followed by a shelter-inplace order issued March 23, 2020, continuing through April 2020.2 Pandemic response
strategies may limit 1) patients’ ability to adhere to nutritional or physical activity guidelines and
2) patients’ access to healthcare.3 Stay at home and social distancing policies may also contribute
to social isolation, which can negatively impact mental health. These effects of pandemic
response strategies can inhibit patients’ disease self-management.4 For patients living with type 2
diabetes or pre-diabetes, it is not clear how significantly pandemic response strategies impact
glycemic control.
The social determinants of health framework suggests that the social responses to the
pandemic, such as shelter in place orders, closure of businesses, and loss of some public services
may have had a disproportionate effect on racial and ethnic minority groups.5 Minority groups
have less financial capacity to enact healthy nutritional decisions in the midst of the financial
hardships that have emerged following pandemic response strategies.6 Pandemic response
strategies, which encouraged the public to stay at home and close to home, likely amplified the
effect of “place” on patients’ ability to manage chronic conditions. Predominately Black
American communities have less access to healthy foods and higher access to fast food7,8, each
of which makes chronic disease management more difficult. Similarly, African American
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women neighborhood safety concerns and lack of sidewalks as barriers to physically activity
close to home.9
The purpose of this study was to investigate the impact of local pandemic response
strategies on glycemic control. Our hypothesis was that glycemic control in our patient
population was significantly worse in the early months of the pandemic as compared to the same
months in 2019. A secondary hypothesis was that race, payment model, and median household
income would be associated with differences in mean HbA1c.
Materials and Methods
After receiving an exemption from the Augusta University Institutional Review Board,
all adult (aged 18 years and older) outpatient HbA1c results of 5.5 or higher from May 2019 and
May 2020 were identified in our electronic medical record (EMR) - Cerner. The range of 5.5 or
higher was applied to include patients at the upper ends of normoglycemia, prediabetes, and
diabetes. We anticipated that the glycemic control of all of these populations may have been
negatively impacted by the pandemic. Data extraction included the May HbA1c plus an
appropriate comparison HbA1c for a baseline. The May HbA1c was used to measure glycemic
control during the first 3 months of the U.S. pandemic response. The baseline timeframe was
defined as the preceding October through February and reflected a recent measure of glycemic
control prior to the influence of U.S. and local pandemic response strategies.
All patients were enrolled in the outpatient family medicine clinic of an academic health
center within the Diabetes Belt in the Southeastern United States. Patients in this clinic receive
care from faculty and resident family physicians as well as nurse practitioners.10 A total of 335
records were retrieved that had an outpatient laboratory HbA1c result in May and a baseline
4
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outpatient laboratory HbA1c result in the preceding October to February. The May glycemic
value represents a patient’s glycemic control during the implementation of the strictest pandemic
response strategies (from March through May) in Georgia. We chose to compare HbA1c change
in 2020 to 2019 instead of a simple pre-, post-pandemic analysis as a control for any seasonal
variation of HbA1c levels that might exist in this patient population.
Patient records were excluded for: other diagnosis (type 1 diabetes) (n=1), race other than
black or white (n=16), or nonspecific HbA1c value in chart (listed as greater than 15) (n=1). All
cases with baseline HbA1c outliers (greater than 2 standard deviations) were also removed
(n=17). Thus, 300 patients are included in analysis.

Results
Table 1 shows demographic characteristics of the 2019 and 2020 group. The group
demographic variables were not statistically different. The groups had similar mean baseline
HbA1c (7.65, SD = 1.50 for 2019; 7.61, SD = 1.71 for 2020; p = 0.85).
Mean May HbA1c decreased from baseline in 2019 (7.19, SD = 1.45) but rose in 2020
(7.63, SD = 1.73), a statistically significant difference (p < 0.01). In univariate analysis, age,
gender, race, insurance status, were not statistically associated with mean May HbA1c results.
Medication regimen was significantly associated with May HbA1c levels (no anti-diabetic
medications: mean = 6.17, SD = 0.65; non-insulin medications only: mean 7.18, SD = 1.44;
regimen included insulin: mean = 8.63, SD = 1.60 [p < 0.001]).
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For hypothesis testing, a full factorial model of covariance (ANCOVA), including the
fixed factors of year (2019 or 2020) and race (Black American or White American) and
covariates baseline HbA1c, patient age, and estimated household income, was tested onto the
dependent variable May HbA1c. In the model, the baseline HbA1c had a significant association
with the dependent variable, F (1, 295) = 347.7, p < .001. Controlling for covariates, year was
significantly associated with HbA1c, F (1, 295) = 18.85, p < .001. Patient HbA1c in May 2020
(meanadj= 7.73) was significantly higher than patient HbA1c in May 2019 (meanadj= 7.16). No
main effect was detected for race. No interaction effect for year by race was detected.
Discussion
It has been previously reported that COVID-19 infection can lead to dramatic worsening
of existing or new onset diabetes, perhaps by alteration of glucose metabolism.11 Glycemic
control during the pandemic has already been shown to be worse in patients with type 1
diabetes.12 Theoretical concerns about glycemic control among outpatients with type 2 diabetes
has been expressed in the medical literature.13 Additionally, some potential mitigation strategies
have been suggested.14
Our findings suggest that the COVID-19 pandemic indeed worsened glucose control in
the short term among our patient population. Comparing adjusted mean HbA1c between the two
years, the COVID-19 pandemic, and the socio-political response to it, resulted in a mean HbA1c
0.57 higher in May 2020 than May 2019. During Spring 2020, as compared to Spring 2019,
patients were more likely to experience financial and social stress, to struggle with changes in the
food supply that reduced healthy nutritional choices, to encounter obstacles to established

6

© Copyright 2020 by the American Board of Family Medicine.
Ahead-of-print; non-copy edited version.

exercise patterns, to have limited access to healthcare, and to experience heightened barriers to
medication adherence.
This elevated HbA1c may put patients at a greater risk for long-term diabetes
complications since higher HbA1c levels are associated with higher risk for cardiovascular and
other complications.15,16 Recent evidence also suggests that significant swings in HbA1c may
also be associated with long term cardiac outcomes.17
Contrary to our secondary hypothesis, we did not find associations between patient sociodemographic variables and glycemic control, including race. In fact, while both white and black
patients had worse glycemic control in 2020 compared to 2019, white patients had a greater rise
in year-over-year HbA1c than black patients did, although this was not statistically significant.
The reasons for this are unclear, but one intriguing possibility is that black patients with diabetes
may have developed strong resiliency and were therefore more capable of dealing with the
shifting landscape of the pandemic.18
Findings are limited by study design. The study compares two separate cohorts, rather
than a single patient population. In this clinic, we did not have access to a large number of
patients that had HbA1c data available in both years. However, the two cohorts belong the same
general patient population, were followed in the same clinic, mostly by the same primary care
clinicians. That, combined with the fact that their mean baseline HbA1c were so similar,
indicates that direct comparison of these two cohorts is reasonable.
As a single institution study, findings here are interpreted in accordance with the
pandemic response strategies of this local area. The severity of the COVID-19 pandemic, and the
aggressiveness of the local response to it, are local effects. The impact on population glycemic
7
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control may be sensitive to these factors, limiting generalizability of these findings. Data
retrieved from an EMR, such as race, is subject to error. Lastly, the mean household income was
estimated based on the patients’ zip code. In some cases, this method may have over- or
underestimated an individual patient’s income.
Future research should look at other patient populations to determine if our findings are
representative or unique. Patients living in regions that experienced more significant, and longer,
impacts from the COVID-19 pandemic may observe greater changes in glycemic control.
Additional research could also evaluate how local COVID-19 infection rates and governmental
responses influenced glycemic control. Qualitative inquiry should also evaluate individual
patient factors and strategies that mitigated the influence of pandemic response strategies on
glycemic control.

Disclaimer: "Views expressed within this publication represent those of the authors and do not
reflect the official position of the Uniformed Services University of the Health Sciences, or the
U.S. Government, the Department of Defense at large."
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Table 1. Demographic variables and HbA1c results for May 2019 and May 2020 patients.

Age (mean, SD)
Women (%)
White (%)
Insurance Status (%)
Medicaid
Medicare
Insurance
Self Pay
Antidiabetic Medication (%)
None
Only non-insulin medications
Insulin
Median Household Income (mean, SD)
Baseline HbA1c (mean, SD)
May HbA1c (mean, SD)

2019 (n=156)
61.0 (11.7)
111 (71.2)
53 (34.0)

2020 (n=144)
60.4 (13.4)
89 (61.8)
45 (31.1)

85 (54.5)
14 (9.0)
52 (33.3)
5 (3.2)

68 (47.2)
22 (15.3)
47 (32.6)
7 (4.9)

p-value
NS
NS
NS
NS

NS
25 (16.0)
87 (55.8)
44 (28.2)
$38,529
(15,732)
7.65 (1.50)
7.19 (1.45)

32 (22.2)
66 (45.8)
46 (31.9)
$40,399
(13,707)
7.61(1.71)
7.63 (1.73)

NS
NS
< 0.01
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