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Summary

We provided teleconsultation to outpatients for the purpose of infection control in the COVID-19 pandemic
between March 1* and October 31%, 2020. The patients eligible for teleconsultation were only those who were
taking oral anti-hypoglycemic agents. Doctors obtained information about patients’ condition through tele-
phone, and the patients received their regular prescriptions via fax at the nearest pharmacy. The present
study examined the changes of HbAlc levels after teleconsultation on patients with diabetes mellitus (DM).
We enrolled 218 outpatients with DM, who used teleconsultation and analyzed changes in HbAlc levels after
teleconsultation. HbAlc levels in all patients significantly decreased after teleconsultation. Patients with
HbAlc levels that increased by more than 0.5% after teleconsultation were significantly younger than those
with HbAlc levels that decreased by more than 0.5% after teleconsultation, suggesting that in the younger
generation, lifestyle changes due to the COVID-19 pandemic such as teleworking, might have reduced daily
exercises. Despite a single-center study, our teleconsultation did not deteriorate HbAlc levels of patients with
diabetes, who were taking oral anti-hypoglycemic agents. However, physicians should pay attention to
younger, especially female, patients whether their glycemic control would be worsened at the first visit after

teleconsultation use.
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Introduction

The SARS-CoV-2 coronavirus disease 2019 (COVID-
19) pandemic” still poses a significant threat world-
wide. The first cases of COVID-19 were detected in Ja-
pan in early March 2020*°. Since then, outpatients, in-
cluding patients with diabetes mellitus (DM), have re-
frained from seeing an attending doctor for regular
visits®”. To minimize the COVID-19 pandemic, the
Japanese government declared the first state of emer-
gency on 7 April that lasted until May 25", 2020. Prior
to and during the first state of emergency, we pro-
vided teleconsultation to outpatients between March
1* and October 31% 2020. The present study examined
the changes of HbAlc levels after teleconsultation on
outpatients with DM.

Materials and Methods

Teleconsultation

Teleconsultation was provided by telephone to out-
patients of our center for the purpose of infection con-
trol in the COVID-19 pandemic between March 1* and
October 31%, 2020. Regarding patients with DM, those
who were receiving insulin and/or GLP-1 receptor ago-
nist injection therapy were not permitted to use tele-
consultation. Only the patients with DM under admini-
stration of oral anti-hypoglycemic agents were eligible
for teleconsultation use. Under the criteria above, the
patients were allowed to use teleconsultation if they
desired irrespective of the glycemic control status and
the content of prescription. When a physician deter-
mined that a patient was not eligible for teleconsulta-
tion, the patient visited our center for in-person consul-
tation. Briefly, at teleconsultation, doctors obtained in-
formation on a patient’s status by phone, and patients
received regular prescriptions at their nearest phar-
macy by fax. Basically, doctors did not change the

regular prescriptions at the teleconsultation use.

Study design

This was a retrospective cohort study conducted at
the Dokkyo Medical University Saitama Medical Cen-
ter, Koshigaya, Saitama Japan. We enrolled 218 outpa-
tients with DM who used teleconsultation (males 99, fe-
males 119, age 69.0 (median) (21-92: min-max) years).
The present study was approved by the Ethical Com-

mittee on human research at the Dokkyo Medical Uni-
versity Saitama Medical Center (approval number:
#21047), and procedures were performed according to
the Declaration of Helsinki. Informed consent was ob-
tained by opt-out online.

HbAlc measurements
We employed (RE) Nordia N® (Sekisui Medical, To-
kyo, Japan) for HbAlc measurements.

Statistical analysis

Data are presented as mean * standard deviations.
Data not normally distributed are presented as median
(min-max) and p < 0.05 was considered to be signifi-
cant. The Mann-Whitney test was used to assess dif-
ferences in continuous variables between two groups.
The Wilcoxon signed-rank test was performed to ex-
amine differences between two paired groups before
and after telemedicine. Statistical analyses were per-
formed using SPSS 28.0 for Macintosh (SPSS Inc., Chi-
cago, IL, USA) and GraphPad Prism Version 9.2.0 for
macOS (GraphPad Software, San Diego, CA, USA).

Results

Analyses of all 218 patients revealed that the dura-
tion until the first visit after teleconsultation was 6.0 (3-
10) months and the frequency of telemedicine use was
1.0 (1-3) time. The numbers of patients with HbAlc
levels that increased by 0.5% and decreased by 0.5% in
the first visit after teleconsultation were 24 and 43, re-
spectively. The HbAlc levels of all patients signifi-
cantly decreased after teleconsultation (before 7.1 (5.4-
11.0) vs after 69 (5.2-120) %, p = 0.0014) (Table 1,
Fig. 1A). The body weight and BMI of all patients re-
mained unchanged after teleconsultation (Table 1).

Analyses of 99 male patients revealed that the dura-
tion until the first visit after teleconsultation was 5.0 (3-
10) months and the frequency of teleconsultation use
was 1.0 (1-3). The numbers of patients with HbAlc lev-
els that increased by 0.5%, and decreased by 0.5% in
the first visit after telemedicine were 14 and 21, re-
spectively. The HbAlc levels of male patients didn’t
change after teleconsultation (before 7.2 (5.4-11.0) vs af-
ter 7.0 (5.2-11.4) %, p = 0.1131) (Fig. 1B).

Analyses of 119 female patients revealed that the

duration until the first visit after teleconsultation was
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Table 1 Anthropometric and laboratory data of all patients before and
after telemedicine use (n = 218).

before after p value
Age (years) 69 (21-92) N.A.
Sex (Male/Female) 99/119 N.A.
BW (kg) 65 (33-130) 66 (33-130) NS
BMI (kg/m?) 252 (15.140.1) 250 (15.1431) N.S.
HbAlc (%) 7.1 (54-11.0) 6.9 (5.2-12.0) 0.0014*
AST (IU/)) 20 (10-67) 20 (9-77) NS
ALT (IU/)) 18 (5-98) 18 (6-120) NS
TG (mg/dl) 117 (38-963) 118 (37-705) NS
HDL-C (mg/dl) 55 (26-105) 51 (30-102) N.S.
LDL-C (mg/dl) 1079 = 270 1084 + 254 NS

eGFR (mL/min/1.73 m?  66.6 (18.1-157.9)  65.7 (16.2-169.1) N.S.

Data are expressed as means * SD or medians (min, max), where appro-
priate. BW: body weight, BMI: body mass index, AST: aspartate amino-
transferase, ALT: alanine aminotransferase, TG: triglyceride, HDL-C:
high-density lipoprotein cholesterol, LDL-C: low-density lipoprotein cho-
lesterol, eGFR: estimated glomerular filtration rate. Asterisks indicates a
significant difference (P < 0.01) by the Wilcoxon signed-rank test.

N.A.: not applicable, N.S.: not significant.
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Figure 1 Changes in HbAlc levels in all (A), male (B), and female (C) patients after teleconsultation. Median (min-max) is in-
dicated on top of the graph. N.S: not significant. An asterisk indicates that the difference between the denoted
pairs is significant at a confidence level of p < 0.01 (**) by Wilcoxon signed-rank test. n = 218 (A). 99 (B), 119 (C).

6.0 (3-10) months and the frequency of teleconsultation in the first visit after teleconsultation were 10 and 22,
use was 1.0 (1-3). The numbers of patients with HbAlc respectively. The HbAlc levels of female patients sig-

levels that increased by 0.5%, and decreased by 0.5% nificantly decreased after teleconsultation (before 7.0



4 Sho Furukawa DKM]J

A B C
age(years) * age(years) N.S. age(years) *
100 - | | 100 [ | 100 , | \
74 (46-92) 64 (21-83) 69 (46-87) 65 (21-83) 76(51-92) 63 (42-82)
. .
- o : .
. o
80 - 0:' 80 { o008 O 80 |
L 5 ) o
[ ]
I%. —.&- ‘_3_._. o0
60 - ® 60 | 5 60 | ¢ o
H
0 e ®
] 0 [ ] °
R w“ o .
40 | . 40 | 40 | ‘
20 . ® 20 0 20
0 : , 0 , : 0 : :
D | D | D |

Figure 2 Differences in age between patients (all (A), male (B), and female (C) ) with HbAlc levels that increased (I) or de-

creased (D) by more than 05% after teleconsultation. Median (min-max) is indicated on top of the graph. N.S.: not

significant. An asterisk indicates that the difference between the denoted pairs is significant at a confidence level of

p < 0.05 (*) by Mann-Whitney test.
n =43 (D), 24 (I) in A, 21 (D), 14 (I) in B and 22 (D), 10 (I) in C.

(5.5-9.3) vs after 6.9 (5.5-12.0) %, p = 0.0030) (Fig. 1C).
Patients with HbAlc levels that increased by more
than 05% after teleconsultation were significantly
younger than those with HbAlc levels that decreased
by more than 0.5% (64 (21-83) vs 74 (46-92) years old, p
= 0.0179) (Fig. 2A). Similar results were obtained for fe-
male patients (63(42-82) vs 76(51-92) years old, p =
0.0132) (Fig. 2C), but not male patients (65(21-83) vs 69
(46-87) years old, N.S) (Fig. 2B). The duration until the
first visit after teleconsultation did not significantly dif-

fer between the two groups (Fig. 3).

Discussion

Even before the COVID-19 pandemic, remote medi-
cine including teleconsultation was reported to control
blood glucose levels effectively?, and performed well
for health economics”. During the pandemic, many
studies were published on the effectiveness of remote
medicine for the care of patients with DM*". Also in
the current study, HbAlc levels of the patients with
DM were significantly decreased after teleconsultation
use and the duration until the first visit after telecon-

sultation was not associated with glycemic control.

Patients with elevated HbAlc levels were signifi-
cantly younger than those with decreased HbAlc lev-
els after teleconsultation and were mainly female, sug-
gesting that lifestyle changes due to the COVID-19
pandemic, such as teleworking, could have reduced
daily activity more in the younger generation than in
the older generation. A previous study indicated that a
reduction in physical activity, particularly due to tran-
sitioning to remote during the COVID-19 pandemic, led
to increase HbAlc levels in patients with type 2 DM,
who were under 65 years old”. Although the current
study didn't employ a questionnaire about their life-
style, the similar lifestyle changes would have affected
those patients. In addition, it has been known that
younger females were more vulnerable to reduced
daily activity than males™.

In the present study, outpatients receiving insulin
and/or GLP-1 receptor agonist injection therapy were
excluded, because we determined that those who re-
ceived insulin and/or GLP-1 receptor agonist injection
therapy were required in-person recuperation guid-
ance such as dose adjustment.

There are some limitations in the current study.
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Figure 3 Differences in the duration (months) until the first visit after teleconsultation between patients (all (A), male (B),
and female (C) ) with HbAlc levels that increased (I) or decreased (D) by more than 0.5% after teleconsultation. Me-
dian (min-max) is indicated on top of the graph. N.S.: not significant.

n =43 (D), 24 (I)in A, 21 (D), 14 (I) in B and 22 (D), 10 (I) in C.

First, as glycemic control in patients receiving therapy
only with oral anti-hypoglycemic agents is generally
good, the current study may be biased. Second, as it is
said there would be seasonal variation in HbAlc lev-

" as the current study could overestimate or under-

els
estimate of glycemic control. Third, this was a single-
site retrospective study. A large-scale multicenter
study on the effectiveness of teleconsultation for glyce-
mic control is warranted.

In conclusion, despite a single-center study, our tele-
consultation did not deteriorate HbAlc levels of pa-
tients with diabetes, who were taking oral anti-
hypoglycemic agents. However, physicians should pay
attention to younger, especially female, patients
whether their glycemic control would be worsened at

the first visit after teleconsultation use.
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Data that support the present results are available
from the corresponding author upon reasonable re-

quest.

Author contributions

K.H. conceived the project, evaluated data, wrote the
manuscript, and supervised the entire project; S.F. col-
lected and analyzed data; S.K. analyzed data, wrote the
manuscript, and prepared figures and tables; M.Y., H.S.,
AU, TO., MK, SS, KA, HT, KaH, KM, Ke. H,
T.T., and K.T. performed telemedicine and collected
data. All authors discussed the results, commented on
the manuscript, and gave final approval of the version
to be submitted.

Author disclosure statement
The authors have nothing to disclose.

Competing interests

The authors declare no competing interests.
References

1) Wu Z, McGoogan JM : Characteristics of and Impor-
tant Lessons From the Coronavirus Disease 2019
(COVID-19) Outbreak in China: Summary of a Report
of 72 314 Cases From the Chinese Center for Disease
Control and Prevention. JAMA 323: 1239-1242, 2020.



6 Sho Furukawa DKM]J

doi: 10.1001/jama.2020.2648.

2) Japan PMsOo: [COVID-19] Declaration of a State of
Emergency in response to the Novel Coronavirus Dis-
ease. December 28, 2020. https://japan.kantei.go.jp/on
goingtopics/_00018.html.

3) Japan PMsOo: The Declaration of the Lifting of the
State of Emergency in Response to the Novel Coro-
navirus Disease. December 28, 2020. https://japan.kan
tei.go.jp/ongoingtopics/_00027.html.

4) Bode B, Garrett V, Messler ], et al: Glycemic Charac-
teristics and Clinical Outcomes of COVID-19 Patients
Hospitalized in the United States. ] Diabetes Sci Tech-
nol 14: 813-821, 2020. doi: 10.1177/1932296820924469.

5) Yan Y, Yang Y, Wang F, et al.: Clinical characteristics
and outcomes of patients with severe covid-19 with
diabetes. BMJ Open Diabetes Res Care 8, 2020. doi:
10.1136/bmjdrc-2020-001343.

6) McDonnell ME: Telemedicine in Complex Diabetes
Management. Curr Diab Rep 18: 42, 2018. doi: 10.1007/
$11892-018-1015-3.

7) Lee JY, Lee SWH: Telemedicine Cost-Effectiveness
for Diabetes Management: A Systematic Review. Dia-
betes Technol Ther 20: 492-500, 2018. doi: 10.1089/
dia.2018.0098.

8) Norgaard K: Telemedicine Consultations and Diabetes
Technology During COVID-19. J Diabetes Sci Technol
14: 767-768, 2020. doi: 10.1177/1932296820929378.

9) Misra-Hebert AD, Hu B, Pantalone KM, et al.: Primary
Care Health Care Use for Patients With Type 2 Dia-
betes During the COVID-19 Pandemic. Diabetes Care
44: e173-e174, 2021. doi: 10.2337/dc21-0853.

10) Onishi Y, Yoshida Y, Takao T, et al: Diabetes man-
agement by either telemedicine or clinic visit im-
proved glycemic control during the coronavirus dis-
ease 2019 pandemic state of emergency in Japan.
Journal of Diabetes Investigation 13: 386-390, 2022. doi:

10.1111/jdi.13546.

11) Yagome S, Sugiyama T, Inoue K, et al: Influence of
the COVID-19 pandemic on overall physician visits
and telemedicine use among patients with type 1 or
type 2 diabetes in Japan. ] Epidemiol 32: 476-482, 2022.
doi: 10.2188/jea.JE20220032.

12) Takahara M, Watanabe H, Shiraiwa T, et al.: Lifestyle
changes and their impact on glycemic control and
weight control in patients with diabetes during the
coronavirus disease 2019 pandemic in Japan. J Diabe-
tes Investig 13: 375-385, 2022. doi: 10.1111/jdi.13555.

13) Boniol M, Mclsaac M, Xu L, et al: Gender equity in
the health workforce: analysis of 104 countries. World
Health Organization 2019. https://iris.who.int/handle/
10665 /311314./ WHO-HIS-HWF-Gender-WP 1-2019.1-en
g.pdf.

14) Takebayashi K, Yamauchi M, Hara K, et al. Seasonal
variations and the influence of COVID-19 pandemic
on hemoglobin Alc, glycoalbumin, and low-density
lipoprotein cholesterol. Diabetol Int 13: 599-605, 2022.
doi: 10.1007/s13340-022-00574-1.

@ @@@ ©Dokkyo Medical Society 2024. This
AR article is licensed under the Creative
Commons  Attribution-NonCommercial-NoDerivatives
4.0 International License (https://creativecommons.org/
licenses/by-nc-nd/4.0/). The copyright of this article re-
mains with Dokkyo Medical Society. This license allows
anyone to download, reuse, copy, reprint, or distribute
the article, provided the work is attributed to the origi-
nal author(s) and the source, but does not allow for the
distribution of modified versions or for commercial uses
without permission of Dokkyo Medical Society (https://
dokkyomed-igakukai.jp/dkmj/)




