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Abstract

Background: To evaluate the impact of COVID-19 lockdown on glycaemic con-
trol and diabetes follow-up in a Spanish metropolitan area with a total general
population of 340,000.

Methods: A retrospective real-world study comparing HbAlc testing, an indica-
tor of diabetes control, and mean HbAlc during different COVID-19 restriction
periods in 2020 (full lockdown, post-lockdown, partial lockdown) with the same
periods in 2019. HbAlc testing was analysed per study period and according to
gender, age and clinical setting. Associations between HbAlc testing and differ-
ent covariables were investigated using logistic regression analysis. Changes in
HbAlc were evaluated by repeated measures multivariate analysis of variance
(ANOVA).

Results: During full lockdown, 6847 individuals, of which 56.7% were over
65 and 6.5% below 40, were tested for HbAlc compared to 14,180 in 2019 (OR
0.47, 95% CI:0.46-0.49). Reduction in HbAlc testing was greater among older
individuals (OR 0.44, 95% CI:0.42-0.45). No differences were observed for post-
lockdown (OR 1.01, 95% CI:0.99-1.04). During partial lockdown, 10,816 individu-
als had at least one HbAlc measured compared to 12,749 in 2019 (OR 0.84, 95%
CI:0.82-0.87). Mean HbA1c during full lockdown was 7.26% (£1.06) compared to
7.50% (£1.14) in 2019 (p < .0001). For gender and across all age groups, HbAlc
levels were lower during full lockdown. HbAlc changes were not significantly
different during post-lockdown and partial lockdown.

Conclusions: COVID-19 restriction measures affected HbAlc testing. During
complete lockdown, HbAlc testing decreased by half across all gender and age
groups. No deleterious effect on glycaemic control was observed during lock-
down and post-lockdown among those tested.
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1 | INTRODUCTION

The coronavirus disease 2019 (COVID-19) pandemic
was declared on 11 March 2020 by the World Health
Organization (WHO).! Restrictive measures were im-
posed worldwide to halt the spread of new cases.” In 2020,
Spain was one of the countries that was most affected by
the COVID-19 pandemic.® Due to an increasing number
of cases, a complete national lockdown was introduced to
contain the outbreak from 14 March 2020 until 21 June
2020. After a period of almost 4 months, in which some
restrictive measures were removed, the government rein-
troduced a state of emergency on 25 October due to the
resurgence of cases, including partial lockdown measures
with mobility restrictions that lasted until 9 May 2021.

In Spain, the adult prevalence of diabetes has been esti-
mated to be up to 13.8%, of which about 6% had unknown
diabetes.* Similar prevalence values have been reported in
the Valencian Community, a Spanish region with a pop-
ulation of five million.” In this region, most people with
diabetes are followed up by primary care physicians who
work closely with endocrinologists to manage more com-
plex cases’. Many publications have reported that people
with diabetes had a higher risk for developing more severe
cases of COVID-19 and had poorer outcomes and higher
mortality rates®®. Although, no evidence has suggested
higher morbi-mortality among young type 1 diabetes
individuals with adequate glycaemic control than their
healthy counterparts’.

Lockdown measures have included restrictions on out-
door physical activity and social isolation leading to sed-
entary lifestyles, poorer dietary habits and an increase in
mental health disorders, which, along with a limited ac-
cess to health care, had a negative impact on diabetes self-
management'*'?, Clinical standards of care recommend
continuous diabetes education, clinical monitoring, treat-
ment adjustment, periodic blood test controls and screen-
ing for chronic complications in diabetes management".
Additionally, lockdown measures and overwhelming
work overload in primary care centres disrupted periodic
face-to-face clinical visits among people with diabetes,
which might have further negatively affected diabetes
control***6,

We hypothesized that HbAlc levels would be worse in
people with diabetes because of a reduction in the number
of HbAlc determinations due to the restrictive measures
introduced during the COVID-19 pandemic. Thus, our
aim was to evaluate HbAlc testing as an indicator of dia-
betes control, during either complete or partial lockdown
periods, to investigate whether changes in the number of
HbAlc determinations were associated with a patient-
level worsening of HbAlc levels and to analyse if these
changes were related to sex, age or clinical setting.

2 | MATERIAL AND METHODS

2.1 | Study design and data retrieval

This was a retrospective observational real-world study
comparing HbAlc testing and the mean value of HbAlc
during different COVID-19 mobility restriction periods
and compared to the previous year.

The examined area included the Department of Health
of Valencia Clinico-Malvarrosa (Area 05, Valencian
Autonomous Community, Spain), which represents a cen-
sus population of 340,000 people with public health cov-
erage and for whom public health data are available. In
the current study catchment area, the prevalence of type
2 diabetes was estimated to be close to 8.2% in 2017°. In
2017, the prevalence of type 1 diabetes was 0.3% in the
Valencian region®. According to current departmental
clinical guidelines, people with diabetes should have on
average two HbAlc determinations per year, whereas type
1 diabetes patients should have three to four HbAlc deter-
minations per year.’

The present work was based on Gestlab software
(‘Conselleria de Sanidad’), an electronic database which
stores all the Valencia Clinico-Malvarrosa’s Department
of Health laboratory data. All laboratory samples in the
Valencia Clinico-Malvarrosa Department of Health
are centrally processed at the Central Laboratory of the
Hospital Clinico Universitario Valencia (HCUV). Data
mining and recovery were performed between March and
May 2021.

2.2 | Study population inclusion and
exclusion criteria

All individuals who had at least one HbA1c per year were
included in our analysis. Additionally, individuals with all
HbA1c values below 6.5% were excluded because it was
assumed that they did not have diabetes.

2.3 | Study periods

Three study periods during 2020 were examined and
defined according to the changes in mobility restric-
tion measures that were imposed in Spain to contain
COVID-19 cases, as follows: period 1, from 14 March
until 21 June 2020, when full lockdown measures were
imposed; period 2, from 22 June until 30 September,
when mobility restrictions were relaxed; and period 3,
from 1 October until 31 December, when partial lock-
down measures were established based on an accumu-
lated PCR-positive incidence >500/100,000 inhabitants.
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Each period in 2020 was compared with its correspond-
ing period in 2019.

2.4 | Variables included in the analysis
The following variables were obtained automatically from
Gestlab software (‘Conselleria de Sanidad’) and analysed:
HbA1lc values, gender, age and clinical setting.

Clinical data on the type of diabetes, diabetes duration
or current treatment were not available and therefore not
included in this study.

2.4.1 | HbAlc determinations

HbA1c values were accepted as an indicator of diabetes
control. All HbAlc determinations that were performed
at the HCUV central laboratory during each defined study
period were and recorded. HbAlc values were measured
using high-performance liquid chromatography (HPLC)
methodology (ADAMS™ HA-8180 chromatography ana-
lyser, Menarini ARKRAY). HbAlc determinations were
analysed during the study periods and according to avail-
able demographic variables (ie age and gender) and the
clinical setting.

2.4.2 | Clinical setting

The following four different clinical settings were de-
scribed according to where the blood sampling was per-
formed: hospital, primary care centres within the city of
Valencia, peripheral primary care centres away from the
metropolitan area, and nursing homes.

2.5 | Statistical analysis

Data for qualitative variables are presented as the number
and percentage, and quantitative variables are presented
as the mean and standard deviation.

The number of HbAlc determinations was analysed
per study period and according to gender, age and clinical
setting and compared with the number of HbAlc deter-
minations that were performed during the corresponding
2019 period. In addition, if a patient had more than one
HbA1lc determination during one of the examined peri-
ods, the mean of all the HbA1lc determinations performed
during that specific period was calculated and included
in the analysis, so that each patient had only one HbAlc
value per study period.

Associations between having an HbAlc determina-
tion and various covariables (ie year in which it was
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performed, age group and gender) were investigated
using logistic regression analysis: factors influencing
whether HbAlc was tested were analysed, with the
dependent variable being whether or not HbAlc was
tested and the independent variables being the year of
measurement, age group and sex and also including in-
teractions between the variables.

Changes in the mean HbAlc values were analysed
and compared between the lockdown period (period 1),
the post-lockdown period (period 2), and the partial lock-
down period (period 3) and the corresponding periods in
2019. To assess the change in HbAlc, a paired compari-
son was made, so the values were compared among those
subjects who had HbAlc determinations in both years
during the same period for each case. Differences be-
tween HbA1c values were analysed for significance using
a repeated measures multivariate analysis of variance
(ANOVA), where the repeated measure was the HbAlc
determination. The significance of the difference in the
HbAlc and the influence of the variables sex, age group
and origin of the sample on this difference (within-
subject effects), as well as the influence of sex, age group
and origin—not dependent on the year of measurement
(between-subject effects)-were analysed. Interactions
between the examined variables (testing year, gender,
age and clinical setting) were also analysed.

A statistical significance level of 0.05 was used. For
post hoc comparisons, the significance level was corrected
using the Bonferroni method. The statistical analysis was
performed using IBM SPSS Statistica v. 26.0.

Reporting of the study conforms to broad EQUATOR
guidelines'”.

3 | RESULTS

Individuals’ characteristics with at least one HbAlc de-
termination performed during the study periods are de-
scribed in Table 1. Among people who were tested, and
across all three study periods in 2019, there were more
males than females, the large majority were over 65 and
individuals were more often tested in the primary care
centres within the city compared to the other clinical set-
tings (Table 1). This trend was similar for the 2020 study
periods with some differences: during the post-lockdown
period, there were more females than males who were
tested (50.12% females versus 49.88% males), and during
the full and partial lockdown periods, there were more
people who were tested in the hospital setting versus the
primary care centres within the city (47.2% in the hospi-
tal setting versus 31.8% in the primary care centres within
the city during full lockdown; 40.0% in the hospital setting
versus 38.4% within the primary care centres within the
city during partial lockdown) (Table 1).



40f11 PALANCA ET AL.
WILEY

TABLE 1 Individuals with HbAlc determinations according to gender, age and clinical setting
Individuals Period 1 Period 2 Period 3
with HbAlc
determinations’, n (%) 2019 2020 2019 2020 2019 2020
Total 14,180 (100.00) 6,847 (100.00) 10,287 (100.00) 10,418 (100.00) 12,749 (100.00) 10,816 (100.00)
Gender
Women 6,875 (48.5) 3,228 (47.1) 5,067 (49.26) 5,222 (50.12) 6,148 (48.22) 5,318 (49.17)
Men 7,305 (50.50) 3,619(52.90) 5,220 (50.74) 5,196 (49.88) 6,601 (51.78) 5,498 (50.83)
Age groups (years)
<40 784 (5.53) 427 (6.24) 668 (6.49) 663 (6.36) 710 (5.57) 672 (6.21)
40-65 5,119 (36.10) 2,536 (37.04) 3,915 (38.06) 3,935 (37.78) 4,530 (35.53) 4,023 (37.20)
>65 8277 (58.37) 3884 (56.72) 5704 (55.45) 5820 (55.86) 7509 (58.90) 6121 (56.59)
Clinical setting
Hospital 4,643 (32.7) 3,234 (47.2) 3,490 (33.9) 3,809 (36.6) 4,225 (33.1) 4,333 (40.0)
PCC city 6,194 (43.7) 2,179 (31.8) 4,312 (41.9) 4,060 (39.0) 5,439 (42.7) 4,156 (38.4)
PCC peripheral 3,080 (21.7) 1,287 (18.8) 2,291 (22.3) 2,348 (22.5) 2,885 (22.6) 2,171 (20.1)
Nursing home 263 (1.9) 147 (2.2) 194 (1.9) 201 (1.9) 201 (1.6) 159 (1.5)

Abbreviation: PCC, primary care centres.

*If an individual had more than one HbAlc determination during one of the examined periods, the mean of all the HbAlc determinations performed during

that specific period was calculated.

TABLE 2 HbAIlc determinations and

Individuals with .
HbAILC (1, %) Period12019  Period12020  OR(95%CI)  p-value study periods
No 331,582 (95.90) 338,915 (98.02) 0.47 (0.46-0.49) <.0001

Yes 14,180 (4.10) 6,847 (1.98)

Total 345,762 (100.00) 345,762 (100.00)

HbAlc (n, %) Period 2 2019 Period 2 2020 OR (95%CI ) p-value

No 335475(97.02)  335,344(96.99)  1.01(0.99-1.04) .355

Yes 10,287 (2.98) 10,418 (3.01)

Total 345,762 (100.00) 345,762 (100.00)

HbA1lc (n, %) Period 3 2019 Period 3 2020 OR (95%CI ) p-value

No 333,013 (96.31) 334,946 (96.87)  0.84(0.82-0.87)  <.0001

Yes 12,749 (3.69) 10,816 (3.13)

Total 345,762 (100.00) 345,762 (100.00)

*Individuals with at least one HbAlc determination in each study period.

3.1 | HbAlc determinations
3.1.1 | Firststudy period: Full lockdown (14
March to 21 June 2020)

Among a total population of 345,762 individuals, 6847,
had at least one HbAlc determination during the full
lockdown period (1.035 determination per individual)
compared to 14,180 over the corresponding period in 2019
(1.050 determination per individual) (Table 2; Table S1). A
statistically significant difference was found between the
two periods (OR 0.472, 95% CI: 0.46-0.49, p-value <.0001).
Across all the examined groups during the full lockdown

period (according to gender, age and clinical setting), the
number of individuals who were tested decreased com-
pared to 2019 (Table 1).

Following a regression analysis and considering the
study period-year, age and gender, a significant interac-
tion was found between study period-year and age (Table
3). Older subjects were least likely to be HbAlc tested
among all the age groups during this period when com-
pared to the previous year (OR 0.436 [95%CI: 0.419-0.45]
in the over 65 years vs. OR 0.485 [0.462-0.509] in the 40-
65 years vs. OR 0.543 [0.486-0.611] among those below 40
years; p < .0001). There was no interaction between study
period-year and gender.
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TABLE 3 HbAIlc determinations by

year and age group Age group

(years)

<40

4065

>65

Age group
(years)

<40

4065

>65

For the clinical setting, a change in the distribution
of the HbA1c testing was observed (Table 4). During full
lockdown, there was a significant increase in the propor-
tion of patients having HbAlc determinations in hospi-
tal compared to the other clinical settings combined (OR
1.84, 95% CI: 1.73-1.95, p<0.0001) (Table S2).

3.1.2 | Second study period: Post-lockdown
(from 21 June 2020 to 1 October 2020)

During the post-lockdown period, where COVID-19 re-
strictive measures were lifted, 10,418 individuals (1.053
determination per individual) had at least one HbAlc
determination compared to 10,287 (1.049 determination
per individual) during the corresponding period in 2019
(Table 2; Table S1). No significant differences were found
between the two periods (OR 1.01, 95% CI: 0.99-1.04, p
= .355). However, a significant increase in HbAlc testing
among hospital patients was observed (although more
modest than the one observed during full lockdown)
compared to the other clinical settings (OR 1.12, 95% CI:
1.06-1.1, p < .0001) (Table S2). There were no interactions
between variables during this period.

3.1.3 | Third study period: Partial lockdown
(from 1 October 2020 to 31 December 2020)

During the partial lockdown period, variable restrictive
measures were introduced. Among 345,762 individuals,
10,816 had at least one HbAlc determination (1.035 de-
termination per individual), whereas in the correspond-
ing period in 2019, there were 12,749 (1.051 determination
per individual) (OR 0.84, 95% CI: 0.82-0.87, p < .0001)
(Table 2; Table S1).

Consistent with the results from the full lockdown pe-
riod, an interaction was found between period-year and
age (p < .0001) (Table 3). The reduction in patients being
tested for HbAlc was significantly more pronounced in
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Period 1

OR 2020/2019 95% C1 Wald p-value
0.543 0.483 0.611 102.5 <.0001
0.485 0.462 0.509 863.6 <.0001
0.436 0.419 0.454 1673.1 <.0001
Period 3

OR 2020/2019 95% CI Wald p-value
0.946 0.851 1.052 1.1 .306
0.884 0.847 0.923 31.1 <.0001
0.796 0.768 0.825 157.1 <.0001

the older age groups than in the younger groups when
compared to the previous year (Table 3).

HbAlc determinations from hospital patients in-
creased during partial lockdown, whereas among patients
from the other clinical settings, HbAlc determinations de-
creased (Table 4). When comparing the hospital setting to
the other clinical settings combined, the OR of having an
HbA1c measured in hospital was 1.35, 95% CI: 1.28-1.42,
p <.0001) (Table S2).

3.2 | Change in HbAlc levels during
study periods

3.2.1 | First study period: Full lockdown
(from 14 March to 21 June 2020)

When examining the full lockdown period and the corre-
sponding period in 2019, there were 1919 individuals (863
women and 1056 men) who had at least one HbAlc meas-
ured during both periods (Table S3).

The mean HbA1c level during full lockdown was 7.26%
(£1.06) compared to 7.50% (£1.14) during the first study
period in 2019 (p < .0001) (Table 5).

Across all gender and age groups, HbAlc levels were
lower during full lockdown than in 2019 (Table 5). A sig-
nificant interaction was found between the study period-
year and clinical setting (p = .013); HbAlc levels were
lower during full lockdown in all clinical settings, but
individuals from nursing homes experienced the largest
reduction in HbAlc levels compared to the previous year
(6.82 + 1.10 vs 7.52 + 1.41; p = .001) (Table 5).

3.2.2 | Second study period: Post-lockdown
(from 21 June 2020 to 1 October 2020)

There were 2163 individuals (1043 women and 1120
men) with HbAlc determinations during both, the post-
lockdown period and its corresponding period in 2019
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Individuals with HbAlc determinations and clinical setting

TABLE 4

Period 2 2019 Period 2 2020 Period 3 2019 Period 3 2020

Period 1 2020

Period 1 2019

PALANCA ET AL.

%

%

%

%

%

%

40.05

4,333

33.14
42.66

4,225

36.56
38.97
22.54

3,809

4,060

33.93
41.92

3,234 47.23 3,490

4,643 32.74
43.68

Hospital
PCC city

38.41
20.07

4,156

5,439

4,312

31.82
18.80

2,179

6,194
3,080

2,171

22.63

2,885

2,348

22.27

2,291

1,287

21.72

Peripheral

PCC

1.47

159

1.93 201 1.58

201

1.89

194

2.15

147

1.85

263

Nursing

homes

Total

100.00

10,819

100.00

12,750
<.0001

100.00 10,287 100.00 10,418 100.00
<.0001

6,847

100.00

14,180
<.0001

p-value

Abbreviation: PCC, primary care centres.

(Table S3). Mean HbAlc was 7.42% (+1.11) during post-
lockdown compared to 7.43% (£1.15) in 2019, but the
difference was not significant (Table 5). Additionally, a
significant interaction was found between study period-
year and age (p = .006). Interestingly, only individuals
below 40 years showed a significant decrease in HbAlc
levels during this period (7.70% + 1.16 vs 7.98% + 1.44; p
=.034), compared with 2019 (Table 5). No other clinically
significant results were found.

3.2.3 | Third study period: Partial lockdown
(from 1 October 2020 to 31 December 2020)

During partial lockdown and its corresponding period
in 2019, 2519 individuals (1179 women and 1340 men)
were tested for HbAlc (Table S3). Mean HbAlc levels
during this period were 7.40% (+1.08) compared to 7.34%
(£1.15) during 2019 (p = .543) (Table 5). Similar to the
post-lockdown period, individuals below 40 years of age
showed a significant reduction in HbAlc when compared
to 2019 (7.78% + 1.21 vs 8.04% + 1.37; p = .033) (Table 5).

Table 6 shows more detailed results of the multivariate
analysis.

4 | DISCUSSION

This large retrospective real-life study highlights the effect
of COVID-19 restrictive measures on diabetes control in
a large Spanish metropolitan area. During full lockdown,
the odds of having an HbAlc determination were halved
compared to the previous year. Moreover, all gender and
age groups experienced a reduction in HbAlc testing,
and the oldest participants were the most affected group.
After restrictions were lifted (post-lockdown), no differ-
ences were found in HbAlc testing compared to the cor-
responding period in 2019. However, when new variable
restrictive measures were applied in the last third of 2020
(partial lockdown) due to a resurgence of cases, a signifi-
cant decrease in HbAlc determinations was observed,
although the magnitude of the decrease was less than
that observed during complete lockdown. Conversely,
there was a significant improvement in HbAlc values
during the total lockdown across all genders, age groups,
and clinical settings compared to 2019. Subsequently,
significant changes in HbAlc were no longer observed
after completely lifting the lockdown. During the partial
lockdown period, HbAlc decreased among individuals
younger than 40 years, but not for other age groups. These
results suggest that, although diabetes care was disrupted
during the lockdown, it did not appear to be associated
with a deterioration in glucose control in those patients
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TABLE 5 Change in HbAlc value and study periods
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Period 1 Period 2 Period 3

HbAlc %
“Mean (SD) 2020 2019 p-value’ 2020 2019 p-value’ 2020 2019 p-value'
Total 7.26 (1.06)  7.50(1.14)  <.0001 7.42(1.11)  7.43(1.15) .563 7.40 (1.08)  7.34(1.15) .543
Gender 0.166 426" 0.799"
Women 7.30 (1.06)  7.50(1.13) 7.44 (1.04)  7.42(1.09) 7.37(0.99)  7.39 (1.17)
Men 7.23(1.06)  7.49 (1.14) 7.30 (1.12)  7.23(0.98) 7.36 (1.05)  7.35(1.22)
Age group 0.107" 006" 0.008"

(years)
<40 7.58 (1.10)  8.05(1.30) 7.70 (1.16)  7.98 (1.44)  .034 7.78 (1.21)  8.04(1.37) .033
40-65 7.35(1.18)  7.61(1.26) 7.51(1.16) 7.53(1.22) .658 7.47(1.21)  7.39(1.25) .444
>65 7.19(0.97)  7.38(1.02) 7.32(1.05) 7.28(1.01) .187 7.32(0.97) 7.24(1.05) 471
Clinical 0.013" 781" 0.106"

setting
Hospital 7.34(1.10)  7.64(1.13)  <.0001 7.56 (1.07)  7.62(1.16) 7.51(1.11)  7.54 (1.21)
City PCC 7.23(1.04) 7.42(1.19) <.0001 736 (1.19)  7.34(1.16) 7.33(1.02)  7.24(1.11)
Peripheral 7.19(0.98)  7.30(1.00) .006 7.28(1.03)  7.24(1.05) 7.32(1.09)  7.17 (1.09)

PCC
Nursing 6.82(1.10) 7.52(1.41) .001 7.12(1.00)  6.92(1.12) 7.04(0.92)  7.10 (0.98)

homes

Abbreviation: PCC, primary care centres.
*p-value for interaction.; **Non-adjusted data (mean and SD).

Fp-value after multivariate analysis.

who were able to have an HbAlc assessment during this
time of confinement.

Unprecedented lockdown measures that were imple-
mented to contain the increase of COVID-19 cases had
negative effects on the ongoing care for chronic diseases
such as diabetes'"'®. Results from a UK study based on an
on-line survey targeting healthcare professionals from 47
countries showed that diabetes was the chronic condition
that was most impacted due to the reduction in access to
health care'’. Significant adverse effects on diabetes man-
agement and its comorbidities have been previously de-
scribed in the context of other exceptional situations such
as natural disasters®’. As expected, our study showed that
the imposed restrictions were associated with a significant
decrease in the number of individuals having HbAlc de-
terminations during lockdown. This reduction in HbAlc
testing is likely to reflect disruption of diabetes care path-
ways that occurred due to the COVID-19 epidemic, with
the suspension of face-to-face outpatient visits. Moreover,
HbA1lc determinations decreased more markedly in the
older age groups. Older people, who are often the most
fragile patients with more chronic conditions, have been
the age group that was most impacted by COVID-19%.
Besides, a poorer prognosis and higher mortality rates
among this age group might have favoured stricter self-
confinement at home®. Because of increased fear of
COVID-19, routine medical appointments and blood tests

might have been avoided in some cases®%. Therefore, we
could assume that older patients had lower testing prob-
abilities for HbAlc during the confinement. Additionally,
aged patients were more difficult to reach by telemedicine
and, at least in Spain, they usually did not have contin-
uous glucose monitoring devices that could be reviewed
remotely. As a result, aged individuals would appear to be
the ones to have suffered the most from the negative lock-
down effects on diabetes care®.

HbA1c is known to be a valuable indicator of glycae-
mic control over the previous three months and has a
central role in the follow-up of patients with diabetes®*.
Previous data have also shown that elevated HbAlc val-
ues are associated with an increased risk of chronic dia-
betic complications®*. The present study demonstrated an
overall decrease in HbA1c values during the full lockdown
period compared to the previous year for those subjects
with an HbAlc determination. Following relaxation of
the restrictive measures, no significant changes in HbAlc
were observed. Consistent with previous research, our
analysis showed no deleterious effect of the lockdown and
post-lockdown periods on glycaemic control®%. Studies
that included individuals with type 2 diabetes showed
no significant worsening of glucose control during the
lockdown®*°. Moreover, data from people with type 1 di-
abetes who were using glucose monitoring devices have
revealed an improvement in time in range and glycaemic
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variability?”*®. Additionally, a recent study including 145
type 1 diabetes patients found an improvement in gly-
caemic control during lockdown that was sustained for
several months into the post-lockdown period®. These
findings have been attributed to changes in self-care rou-
tines such as more regular mealtimes and an increase
sleep time, although people reported less exercise and
higher stress levels°.

For diabetes management, face-to-face visits remain
essential to improve treatment adherence and achieve
optimal glycaemic goals*’. When the restriction measures
were implemented in March 2020 for the total lockdown,
our healthcare delivery systems had to be reorganized to
face the large number of COVID-19 cases. Thus, outpa-
tient visits were cancelled or postponed, and then, they
were switched to telephone consultations and remote pa-
tient monitoring when possible. Overall, telemedicine was
found to be efficient and safe3"*2. However, caution is re-
quired for widespread use of telemedicine for all patients.
Absence or reduce face-to-face consultations may result
in lower treatment adherence levels and may discriminate
against people with no technology skills**. Special care is
needed for older and more fragile individuals as well as
for those who are least acquainted with technological de-
vices. Indeed, local COVID protocols should be redesigned
to cover for those specific cases.

Major strengths of this real-world study are outlined
below. First, this retrospective study involved analysing
data from a large and diverse population in a metropolitan
area of Valencia, Spain. Additionally, all HbAlc determi-
nations were performed in the same laboratory using the
same methodology. We analysed the number of HbAlc
values, which were used as a proxy for the quality of diabe-
tes management. However, we recognize some limitations
of this study. The most important limitation is that data on
clinical characteristics were not available for the analysis.
These include the type of diabetes, diabetes duration, ac-
tive treatments and presence of co-morbidities, and, as a
consequence, results should be interpreted with caution.
Patients were followed up in different health centres, and,
as a result, patients’ data were included in different data-
bases not easily accessible. Our data only described how
the degree of lockdown measures affected HbAlc testing
and the quality of glycaemic control among patients with
HbA1lc assessments over time. For those individuals with
no available HbAlc values during lockdown and partial
lockdowns, we do not have data and, thus, cannot be sure
to what extend pandemic restrictions and temporary loss
of follow-up affected their glycaemic control, and a causal
relationship cannot be demonstrated. Another limitation
of this study relates to HbAlc values that were not cor-
rected for the possible presence of anaemia. Finally, these

WILEY- 2™

data were obtained from a specific Spanish metropolitan
area with the same age and gender distribution as the
rest of the Valencian Autonomous Community, but they
cannot be generalized to other regions in Spain and other
countries worldwide.

5 | CONCLUSIONS

This study showed the effect of the COVID-19 lockdown
on managing diabetes as a chronic disease in a metro-
politan area of a western country. We used the number
of HbAlc determinations as a proxy for diabetes manage-
ment. HbA1lc testing was halved during lockdown for all
gender and age groups, irrespective of the clinical settings
where blood sampling was performed. There was no det-
rimental effect on glycaemic control during the lockdown
and post-lockdown periods in individuals with HbAlc
determinations and, presumably with clinical contacts,
throughout this time.
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