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Abstract

Background: Clinic access was significantly limited during the initial COVID-19 lockdown, and consequently it was reported that the outcome 
of diabetes has worsened. It is unknown if a similar observation exists in patients who had continuous access with primary care team during the 
initial lockdown. This paper reviews the A1c trends and visit patterns before, during, and after the initial COVID-19 lockdown for those whose 
care was not interrupted. 

Methods: This is a retrospective single site study. Total of 165 adults who had visits with primary care teams between  March 19, 2020 through 
May 22, 2020, was identified. The study examined their A1c trends and visit patterns over three periods: pre-lockdown from January 1, 2019 
through March 18, 2020, initial lockdown from March 19, 2020 through May 22, 2020, and post-lockdown from May 23, 2020 through December 
31, 2020. Data were analyzed using Chi-square and linear regression to report A1c trends and visit patterns before and after the COVID-19 initial 
lockdown.

Results: Mean A1c level was lower post-lockdown than pre-lockdown (8.75% vs 9.72%, p < 0.0001), with a significant drop occurring during 
the lockdown. Phone visits were the dominant type of visits post-lockdown. After adjusting for visit and clinician types, more missed visits were 
observed during post-lockdown compared to pre-lockdown. 

Discussion: A1c levels post-lockdown were significantly lower than pre-lockdown for patients with continued primary care team access for 
diabetes management, despite more missed visits. Further research on behavioral factors that could have influenced A1c and visit patterns may 
improve team diabetes care. 
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Introduction

The COVID-19 pandemic created many challenges to delivering 
continuous quality diabetes care. Such barriers included the 
temporary closure of primary care clinics due to a Statewide Stay-
at-Home Order, limited access to routine care, and heightened 
fear of severe COVID-19 infections associated with diabetes [1-5]. 
Although there have been reports of worsening diabetes control  

 
during the pandemic, this is unclear for patients who maintained 
their care from a primary care team during the lockdown and 
throughout the pandemic [6,7]. The aim of this study is to observe 
the pre-, during, and post-COVID 19 lockdown A1c trends and 
visit patterns for patients with type 2 diabetes having continuous 
access to a primary care team during the initial lockdown 
implemented by Los Angeles County in March 2020 [8]. 
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Methods 

This retrospective study analyzed data from electronic 
medical records from a primary care clinic at one of the largest 
county-operated medical centers in Los Angeles. The study has 
three periods: pre-lockdown, defined as January 1, 2019-March 
18, 2020; initial lockdown, defined as March 19, 2020-May 22, 
2020; and post-lockdown, defined as May 23, 2020-December 31, 
2020. Patients with type 2 diabetes who are 18 years and older 
and received diabetes care from a primary care team at least once 
during the initial lockdown period and had at least two A1c values 
from the pre- and post-lockdown period were included. Patients 
were excluded if they received care from an endocrinologist. 
Demographics including self-reported ethnicity are reported as a 
mean and standard deviation for continuous variables. Frequency 
and percentages are reported for categorical variables, and Chi-
square tests are used for comparisons. For A1c levels, linear 
regression with random effects adjusting patient clustering was 
used for analysis. The time of A1c collection was used as three 
linear segments in the regression model. Poisson regression was 
used for missed visits with robust variance and patient clustering. 
Face-to-face vs. phone visits, pre vs. post- lockdown period, and 
pharmacist vs. primary care physician visits were included in the 
model. The significance level is set as 2-sided, 0.05. All analyses 
were conducted using SAS 9.4 (SAS Institute Inc., Cary, NC, USA.).

Results

A total of 291 patients were identified, and 165 met the 
inclusion criteria. Most patients were female (60%), Hispanic 
(90%), and indicated Spanish (79%) as their primary language 
(Table 1). About 77% of the patients had Medicaid as their primary 
health insurance. More than two-thirds of the patients had at 
least three comorbid conditions, with about 20% having clinical 
atherosclerotic cardiovascular disease (ASCVD). There were 
739 A1c data points during the pre-lockdown period, 64 during 
the initial lockdown period, and 389 during the post-lockdown 
period. The mean A1c level was significantly lower post-lockdown 
compared to pre-lockdown (8.75 (8.52, 8.98) vs. 9.72 (9.52, 9.93), 
p < 0.0001). After adjusting for heterogeneity, an upward trend 
in A1c was observed during the pre-lockdown period (0.022, p = 
0.057); however, a significant drop in A1c was observed during 
the initial lockdown period (-0.52, p < 0.0001) (Table 2 & Figure 
1). A significant trend in A1c reduction was not observed during 
the post-lockdown period (p = 0.91). A total of 843 face-to-face 
visits and 876 phone visits with pharmacists occurred during 
the study period. Most visits (83%) were conducted face-to-face 
during the pre-lockdown period, with approximately 21% being 
missed visits. During the post-lockdown period, phone visits 
(99%) were predominant, with 11% being missed visits (Table 3). 

Figure 1: A1c trends. A1c trend pre-, during and post-lockdown among patients who continued care with pharmacists during the lockdown 
(March 2020 to May 2020).

When comparing the two types of visits during the pre-lock-
down period, the rate of missed face-to-face visits was significant-
ly higher than the phone visits (21% vs. 4%, p < 0.0001). Howev-
er, a similar observation was not seen during the post-lockdown 

period. The average rate of missed visits for an individual patient 
was 25% during pre-lockdown and 15.7% post-lockdown. A total 
of 902 face-to-face and 398 phone visits with primary care phy-
sicians occurred during the study period. The type of visits and 
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missed visits during each period showed a similar pattern to that 
of the pharmacists (Table 3). During the pre-lockdown period, 
the rate of missed face-to-face visits was significantly higher than 
that of missed phone visits (19% vs. 7%; p = 0.01) for primary 
care physicians, but a similar pattern was not observed during the 
post-lockdown. On an individual-patient basis, the average rate 
of missed visits for primary care physicians was 15.1% pre-lock-
down and 20.7% post-lockdown Our regression data showed that 
patients were 37.9% more likely to miss phone visits, compared 
to face-to-face visits, after adjusting for the timing and clinician 
types (RR (95% CI) 0.379 (0.284-0.504), p < 0.0001). Compared 
to pre-lockdown, patients were 90.6% more likely to miss any vis-
its during the post-lockdown period after adjusting for the visit 
and clinician types (RR 95%CI, 1.906 (1.459-2.491), p<0.0001). 
There was no difference in the likelihood of missed visits based on 
the clinician type, pharmacist vs. primary care physician (RR 95% 
CI, 0.884 (0.731-1.069), p = 0.2).

Table 1: Patient Demographics. 

Mean ± SD, Range or N (%)     N = 165

Age in years, Mean ± SD, Range 57.4 ± 8.97, 25-77

Sex, n (%)  

Female 99 (60)

Ethnicity, n (%)  

Hispanic 148 (89.7)

Non-Hispanic 16 (9.7)

No data 1 (0.6)

Type of primary insurance, n (%)  

Medicaid 127 (76.97)

Medicare or Both Medicaid & Medicare 16 (9.7)

Self-pay 22 (13.33)

Primary Language, n (%)  

Spanish 131 (79.39)

English 33 (20)

Other language 1 (0.61)

Smoking Status, n (%)  

Never 127 (76.97)

Past 28 (16.97)

Current 8 (4.85)

Unknown 2 (1.21)

Comorbidities, n (%)  

Hypertension 120 (72.73)

Lipid Disorders 119 (72.12)

Obesity 119 (72.12)

Psychiatric disorders* 48 (29.09)

Clinical ASCVD† 36 (21.81)

CKD Stage 3-5‡ 32 (19.39)

Cancer of any kind 29 (17.58)

Liver disorders§ 25 (15.15)

Heart Failure 15 (9.09)

 *Includes depression, anxiety, substance use disorder. 

 †Includes history of myocardial infarction, stroke or cerebrovascular 
accident, coronary artery disease, peripheral artery disease.

 ‡Includes end-stage renal disease and hemodialysis.

 §Includes hepatitis of any kind and cirrhosis.

Table 2: A1c trend in each time segment*.

Time segments Beta SE p-value

Pre-Lockdown per 30 day 0.022 0.011 0.057

Initial Lockdown per 30 day -0.52 0.07 <0.0001

Post-Lockdown per 30 day -0.003 0.03 0.91

*Adjusted for participants heterogeneity.

Table 3: Pharmacist and Primary Care Physician Visits pre- and post-
lockdown.

Attended visits Missed visits*

Face-to-Face Phone Face-to-
Face Phone

Pharmacist

Pre-Lock-
down, n (%) 656 (78.85) 160 (95.81) 176 

(21.15)† 7 (4.19)

Post-Lock-
down, n (%) 7 (70) 628 (88.58) 3 (30)‡ 81 

(11.42)

Primary Care Physician

Pre-Lock-
down, n (%) 794 (81.44) 69 (93.24) 181 

(18.56)§ 5 (6.76)

Post-Lock-
down, n (%) 108 (72.48) 329 (78.52) 41 

(27.52)||
90 

(21.48)

*Missed visit comparison

†p<0.0001

‡p=0.10

§p=0.01

||p=0.14

Discussion

This real-world observational study compares the A1c trends 
and patients’ visit patterns during the pre-, initial-, and post-
lockdown periods. The A1c levels during the pre-lockdown period 
were higher with an upward trend, dropped significantly during 
the initial lockdown, and then showed a slightly downward trend 
over time. The difference in the average A1c between pre- and 
post-lockdown was about 0.97%, which is considered clinically 
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significant [9]. This magnitude of A1c reduction is also consistent 
with those shown in similar studies [10,11]. The A1c reduction 
still occurred despite the care delivery switch from face-to-face 
to phone visits due to the initial lockdown [12]. This suggests 
that the quality of diabetes care at the study site did not seem to 
be affected. The study site was staffed by 24 resident physicians, 
1.4 FTE clinical pharmacists, and 0.4 FTE clinical resident 
pharmacists and had approximately 7,000 empaneled patients 
who are predominantly Spanish-speaking and receiving Medicaid 
and financial assistance. Physicians and pharmacists at this clinic 
have collaborated over several years to deliver type 2 diabetes 
management under a collaborative practice agreement. This gives 
pharmacists the authority to modify drug treatments. This type 
of co-management has shown to improve A1c levels by 0.5% to 
1% at minimum, medication adherence, and self-management 
strategies [13,14]. Similar improvements in A1c have occurred 
via telehealth models, along with this study demonstrating the 
positive role of pharmacists in diabetes care [15]. The reduction 
in A1c during the post-lockdown period was not related to 
visit patterns. More phone visits were offered during the post-
lockdown period; therefore we expected lower rates of missed 
visits during this period and overall compared to face-to-face 
visits [16]. 

However, our study showed that phone visits were more likely 
to be missed than face-to-face visits when the lockdown time and 
clinician type were adjusted. Patients were 91% more likely to 
miss any visit types during the post-lockdown period compared 
to the pre-lockdown. It indicates that the high number of phone 
visits during the post-lockdown did not translate to patients’ 
higher adherence to the visits. Therefore, the rate of missed visits 
did not seem to influence the observed A1c improvements for 
these patients. Due to the limitations in this study, it is difficult 
to conclude the true impact primary care teams had on A1c 
improvement during the lockdown period. We did not compare 
the A1c changes to patients who did not receive co-management 
from physicians and pharmacists throughout the initial lockdown. 
It is unknown whether a similar trend was seen for those patients. 
When we observed an A1c drop during the initial lockdown period, 
COVID-19 was still new and induced fear, impacting people’s 
behavior and lifestyle [17]. Moreover, the pandemic negatively 
changed habits and lifestyles, affecting sleep quality, healthy 
behaviors, weight gain, and emotional and mental health [17,18]. 
Information regarding patients’ behavioral changes or attitudes 
during the lockdown periods was not collected for this study. 
Although not directly measured, our data suggest that continuous 
interactions between patients and primary care teams during 
the lockdown may have contributed positively to their diabetes 
management. 

A common theme emerged during the visits: patients’ desire 
to prioritize their health through diet modifications and improved 

adherence to diabetes self-management practices. In addition, the 
primary care teams consistently noted that patients expressed fear 
of diabetes as an identified risk factor for severe complications and 
mortality related to COVID-19 infection, which seemed to drive 
their positive health behavior change [5,19]. Further exploration 
of behavioral changes affecting diabetes management, including 
patients with and without interruption to care, may help elucidate 
the factors for A1c improvement during the pandemic. Despite 
the arising challenges healthcare professionals faced during the 
pandemic, pharmacists and physicians worked closely together 
to co-manage diabetes. This study demonstrates that continuous 
patient access by phone visits through a collaborative practice 
between pharmacists and physicians improved A1c levels during 
the initial lockdown. Therefore, these results serve as a model for 
integrating pharmacists into diabetes care as a standard practice 
for all diabetes management.
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