www.nature.com/scientificreports

scientific reports

W) Check for updates
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The association between type 1 diai_ies an, /mental health disorders could be exacerbated in a
stressful environment. This sty&y\aime o £valuate the effectiveness of a teleguided intervention

on emotional disorders in paf ianis with t, pe 1 diabetes during the COVID-19 outbreak. An open-

label clinical trial was pegfiarm<_‘durin g the social distancing period in the COVID-19 outbreak in
Brazil. Individuals withf wpe 1 dici )es aged =18 years were randomized to receive a teleguided
multidisciplinary in¥rve:_ton or the usual care plus an educational website access. The primary
outcome was a pOsitive scre ing for emotional disorders (Self Report Questionnaire 20) after a
16-week interf ention. Secondary outcomes included evaluation of patients’ perceptions of pandemic-
related chang\ ) diabetas-related emotional distress, eating disorders, and sleep disorders. Data were
analyzed with tii_ip3€nt-to-treat principle. Fifty-eight individuals (mean age, 43.8+13.6 years) were
included . Jmarvention group, n=29; control group, n=29). The primary outcome was not different
betweenthé gisups. The intervention group felt more supported in their diabetes care during the

So )l distancing period (82.8% vs. 48.3% in the control group, P <0.01). Both groups reported a similar
self mmseived worsening of physical activity habits and mental health during the outbreak. There was
_henefit to using the telehealth strategy proposed for emotional disorders in patients with type

1 ai ‘oetes during the COVID-19 outbreak. Further studies are needed to determine the impact on
metabolic parameters and to understand why it is so difficult to emotionally support these patients.

Trail Registration: ClinicalTrials.gov (NCT04344210), 14/04/2020.

Type 1 diabetes mellitus is a chronic disease that is increasing in both incidence and prevalence'. In 2019, there
were approximately 1.1 million individuals under the age of 20 years with this diagnosis®. This reflects an increase
in the annual incidence of the disease of approximately 2-3%. Brazil has the third highest incidence of type 1
diabetes, with approximately 7.3 new cases per thousand inhabitants per year’. The challenges of living with
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diabetes are reflected in different spheres of life for those who receive this diagnosis. There is often a compromise
in interpersonal relationships, financial demands and emotional overload related to dependence on continuous
health care®. The emotional response of living with the disease is commonly manifest as depression and anxiety,
which are two- to four-times more prevalent in those living with diabetes compared to those without diabetes®.
In Southern Brazil, about 20% of patients with type 1 diabetes are diagnosed with depression and 40% with
anxiety. Those patients who had concurrent diabetes and psychiatric illnesses also had worse glycemic control’.

The prevalence of emotional disorders in patients with type 1 diabetes could be even more expressive in a
stressful environment, such as the COVID-19 outbreak. Several measures have been taken to prevent the spread
of COVID-19, including isolation of suspected cases, tracking and monitoring of contacts, and the recommenda-
tion of social distancing, especially for high-risk groups such as patients with diabetes®-%. The COVID-19 pre-
ventive measures have the potential to affect the mental well-being of these patients. A previous stdy that was
performed by our group showed that up to 94% of patients with type 1 diabetes have positive sdreening results
for a mental health disorder during the pandemic®. These data highlight the need for mental/Ti{_ith"acce)s and
support for patients with type 1 diabetes during and after this outbreak.

Teleinterventions could be used as a strategy to reduce the impact of the COVID- Jé outbreak ol the men-
tal health of patients with type 1 diabetes. Previous studies have shown that telehealth® hategieg)can result in
improvements in patient satisfaction with the care and quality of life. Moreover, #€lemhedici_hbss the potential
to increase access to healthcare, which may improve diabetes management afd reduce severe hypoglycemic
episodes®!!. The use of a multidisciplinary teleintervention has been showa td_ ke effectiye in reducing mental
health disorders in patients with type 2 diabetes during periods of crisi€ Juch® WhsLOVID-19 outbreak'?.
However, there are no studies to date that assessed the effectiveness of#his ty, Wof intervention in patients with
type 1 diabetes. This study is part of a protocol that assessed the yghiaf teleguil ¥ interventions on emotional
disorders in patients with diabetes during the COVID-19 outbrak, ¢ 3, presents the evaluation performed in
patients with type 1 diabetes.

Methods

Study design. A randomized clinical trial was performec. Jassess the impact of a teleintervention in type 1
diabetes during an outbreak. Previous databases wer{lmsed to idgatify potential participants for the study, which
refer to records of main institutions where patients wittr, Wt diabetes undergo outpatient follow-up and con-
tained information on telephone number and recent glfcated hemoglobin assessment. A medical record review
was later performed to identify those whognet the indyasion criteria for the study. Potential participants were
contacted by telephone and invited to pdrticip % in the study, and an inclusion in the protocol was performed at
that time to respect social distancingTi{_Jsures.

Participants. Individualsgfith 3 previoUs diagnosis of type 1 diabetes with regular follow-up in two public
care centers in Southern Bragil wi_¥seleci2d. Patients aged > 18 years and with a measurement of glycated hemo-
globin (HbAlc) betweegflanuary a S¥larch 2020 were included. The exclusion criteria was patients who had
a medical history of agly ¢ Mition that prevented their understanding of the questionnaires (such as dementia)
and interaction withyresearc: s by telephone (such as deafness). Institutionalized and hospitalized patients at
the time of incly§ion were also'not included.

Enrollment ai_study procedures. Enrollment began on April 14, 2020 and ended on April 29, 2020.
The firsigggnfirmedCase of COVID-19 in Brazil was on February 26, 2020, and the formal recommendation
for social{c.d Mming for risk groups in Southern Brazil (Porto Alegre city) started on March 22, 2020. Thus,
patients wer€ inciuded in the study approximately 2 months after the first case of COVID-19 in the country and
I 11y nth afier the beginning of the contact restriction measures. Potential participants were randomly invited
o 1 Wmipdte in the study. An inclusion questionnaire was applied when the participant was enrolled into the
v ly. Randomization was performed in enrollment into the study, in a 1:1 ratio that was provided by the Rand-
omi Jdtion.com website. The electronic system generated randomization patterns for the sequence of inclusion of
participants with type 1 diabetes in the study. The main researcher was responsible for generating the randomi-
Zation patterns, which were performed before inclusion of participants in the study. Participants were randomly
contacted, without any prior knowledge of them by the research team, and then allocated to each group based
on their inclusion number and the pre-established allocation pattern. Participants who were enrolled received a
second call to start the intervention procedures or to receive guidance on an educational website that was avail-
able to the control group.

Teleintervention characteristics. A multidisciplinary team composed of 6 members (2 general practi-
tioners, 1 endocrinologist, 1 nutritionist, 1 physical educator, and 1 psychologist) was responsible for preparing
protocols for appointments that were performed remotely. The original clinical trial design envisaged a similar
intervention for patients with type 1 diabetes or type 2 diabetes'>. However, all protocols were customized for
the particularities of type 1 diabetes. The objective of this strategy was to provide guidance tools and to represent
a support channel for the needs of patients with type 1 diabetes during the COVID-19 outbreak. The interface
protocols used are available as supplementary material S1.

For the maintenance of remote connections, a group of moderators, which corresponded to 3 postgraduate
students and 5 undergraduate medical students, was responsible for mediating contact between the patients
and the multidisciplinary team. The moderators went through a training process to qualify them to make the
proposed remote appointments. Then, these moderators were responsible for performing the weekly teleinterven-
tions and discussing potential questions regarding the participants with the multidisciplinary team. An online

Scientific Reports |

(2022) 12:3086 | https://doi.org/10.1038/s41598-022-07005-w nature portfolio



www.nature.com/scientificreports/

instant messaging group was created so that the multidisciplinary team could instantly respond to the moderators’
demands. The moderators were responsible for transmitting the information to participants, and there was no
direct contact between the multidisciplinary team and the patients included. The participants were assigned to
a specific moderator, who accompanied the same participant throughout the intervention. The assignment was
performed based on the participant inclusion number, matching with a list of moderators in alphabetical order.

The duration of the proposed intervention was 16 weeks. The main pillar of this intervention was the provision
of weekly telephone contacts between patients and health professionals. Each remote appointment was sched-
uled to last about 10 min and aimed to address different topics related to the control of diabetes, the presence of
emotional overload, and the maintenance of healthy habits during the outbreak.

In addition to developing the protocols, the multidisciplinary team was also responsible for addressing dia-
betes care demands during the study period. Moderators could access the multidisciplinary teapmat any time
during the follow-up period to address specific patient demands. During the remote contacts; patients were
routinely asked for reports on glycemic controls, and were encouraged to maintain good adhefc? i t"redsment
during each call. Prescription adjustments were discussed with an endocrinologist if recurrent I hoglyCemia
was reported.

Participants who were randomized to the control group received the usual care duging< houtbrehk; in accord-
ance with the pandemic-related restrictions. For this group, a website was madgsdvailablc_ hitb/recommenda-
tions about maintaining healthy habits during crisis situations. This proposal aifned to offer g'reliable source of
information during the outbreak for these participants without interacting dird_\ly with them.

Outcome measures. Emotional disorder outcomes and changesgAat 0¢_Wrred during the pandemic were
assessed using specific questionnaires, which were applied via teleg Jane calls:\_ i participants were evaluated
when they were enrolled into the study (baseline) and after 16 weéks ¢ terverition (follow-up).

Primary outcome. The primary outcome was the prafence Jf a positive screening for emotional disorders
at the 16-week follow-up. The Brazilian version of the Self sl [Wstionnaire-20 (SRQ-20) was used for this
evaluation, and a positive screening result was considered if tii_core was > 71%. The choice of this questionnaire
was based especially on the wide range of psychiati Batisorder§that it assesses (anxiety disorders, depression,
and somatoform disorders) compared to other mental he Jscores.

Secondary outcomes. An evaluati@f patienf¥” perceptions (subjective assessment of changes that
occurred with the pandemic in relatigfyto eaw ¥ habits, physical activity, glycemic control and mental health)
was performed as pre-planned in the | Wtocol For this assessment, participants’ were asked to give a score
(0-10) for adherence to diet, ma#fitehance dmhysical activity, glycemic control, and mental health according to
their impression before and d¢ ¥ngkhe pangemic (follow-up period). Moreover, psychosocial aspects and per-
ceptions about diabetes capdduril Sthe pindemic were assessed by asking the participants about the presence of
respiratory symptoms. Efally, socie, ¥iStancing measures, financial and medical assistance difficulties that may
have occurred duringthe ™ ¥break period were asked with yes/no answer options.

In addition, apsdsessmels hfdifferences between the groups for diabetes-related emotional distress, eating
disorders, and gicep disorderswas performed using screening tools. The Brazilian version of the Problem Areas
in Diabetes Scg & (B-PAID) was used to evaluate diabetes-related emotional distress (considered positive if the
score was 2 40)\_Bhe BrgZzilian version of the Eating Attitudes Test (EAT-26) was used to assess eating disorders
(considdged positiveir the score was > 20)'. The Brazilian version of the Mini Sleep Questionnaire (MSQ) was
used to eas sleep disorders screening (considered positive if the score was >31)'6.

De| lographics and clinical data. Personal information, such as age, marital status, race/ethnicity, dia-

et wion, disease complications, current medications, and psychiatric history were obtained from each
P hent’s medical records and then verified by the participant. The HbAlc (high-performance liquid chroma-
togi«phy method) results were obtained from records and collected between January and March 2020. Diabetes
complications were evaluated using the presence of retinopathy, which was considered based on the last fundus
examination. For neuropathy, the presence of a previous diagnosis or an altered monofilament 10-g test result at
a medical appointment was considered. For diabetic kidney disease, the presence of macro/microalbuminuria
or chronic kidney disease attributed to diabetes in medical records was considered. A history of coronary heart
disease, stroke, heart failure, or peripheral arterial disease that was recorded in the patients’ medical records
indicated cardiovascular disease.

Power estimations for the primary outcome. The initial protocol was designed to assess mental health
and metabolic outcomes in patients with type 1 or type 2 diabetes. The results that were found in patients with
type 2 diabetes were described elsewhere!. The metabolic outcomes were not assessed at this time because of the
second wave of the pandemic in Brazil and the requirement for exposure of the participants to collect samples
for laboratory tests. Thus, in this analysis, the primary outcome was only the emotional disorder assessment in
type 1 diabetes. A previous study found that, with the use of a remote intervention in patients with diabetes,
changes were significantly greater in the intervention group compared to a control group, with a large between-
group effect size (d=0.83)"". Accordingly, the sample size was calculated for independent samples and dichoto-
mous outcomes, considering the presence of the positive screening for the emotional disorder assessment. Fifty-
eight participants were required to detect a difference in emotional disorders between groups considering an
estimated withdrawal rate of 10%'”. This final sample size ensured that a two-sided test with a=0.05 would have
85% power to detect a mean difference between groups for the primary outcome.
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Statistical analysis. We used SPSS v.22 software (IBM Corp., Armonk, NY, USA) software for the analyses.
Participants’ characteristic data were reported as the mean + standard deviation (SD) if the data were normally
distributed. Differences between groups for baseline data were evaluated using an unpaired ¢-test and the Mann-
Whitney U test for continuous variables and the Chi-square test was used for categorical variables.

Outcome data were analyzed using the intention-to-treat principle. We used the Markov Chain Monte Carlo
multiple imputation algorithm to deal with the missing data. Clinical and psychosocial aspects and perceptions
about diabetes care during the study were assessed using the Chi-square test. Data on patients’ perceptions of
changes in habits that occurred during the pandemic were reported as the median + interquartile range (IQR),
and analyses were performed using the Mann-Whitney U test for the between-groups comparisons and the
Wilcoxon Rank test for the within-group comparisons. Results of the questionnaires were analyzed for the
presence of a positive screening result for the disorder based on previously cited cutoff values. Cofparisons of
positive screening between groups were performed using the Chi-square test/Fisher’s exact test add comparisons
of within-group data were performed using the McNemar’s test. Comparisons within groups < e perfdsmed
post hoc and sought to assess changes from baseline to follow-up within each arm of the study. Twi_¥aildd tests
were used to determine significance at the 5% level.

Ethics approval and consent to participate. The informed consent fgfm was rea W4 the telephone
contact for all participants who were included in the study. Agreement was re istered using an audio record-
ing or an electronic message. The study followed international recommengdatiot_ ¥or copiducting research with
humans and was approved by the institutional ethics committee (CONEL No. 5.00868). This trial was reg-
istered at ClinicalTrials.gov (registration: NCT04344210). This report#figfollc, the CONSORT statement'.

Consent for publication.  All authors have reviewed the finaiversi_hof the manuscript and agree with the
publication of the results presented.

Results
Overall, 117 potentially eligible patients were identified, and ti_¥prirollment stopped when 58 individuals with
type 1 diabetes provided informed consent. Sixteen r( - Mmaopointments were planned, but the median number

of calls that were received by the participants in the intéryéncon group was 13.0 (IQR 11.3-15.8). The moderators
made three contact attempts weekly if the participant\did not answer on the first call. Only three participants
received fewer than 10 calls due to the A Wity of colitacting them (one participant received nine calls, one
participant received eight calls, and o ypartic, ant received only two calls). Four participants needed clinical
support to adjust their insulin dosg due® Wecul ‘ent hypoglycemia, which was discussed with an endocrinolo-
gist from the multidisciplinary/feam. At t_ohd of the follow-up, six participants withdrew from the study:
four participants did not ans¥{_Jhéphoye {three in the intervention group and one in the control group); one
participant was hospitalizg@rana®_ g pap.icipant did not respond to the final questionnaires and requested to be
removed from the study hhe latter & ¥ participants were both in the intervention group) (Fig. 1).

Participants had afmeaZ hge of 43.8 + 13.6 years, 50.0% were female, and 31.0% were married. Most partici-
pants were white afidhhad a [€ pr-to-middle income. The mean diabetes duration was 25.2 £ 11.6 years and the
HbAlc value wfs 8.7+1.5% (72.0+ 16.4 mmol/mol). A previous depression diagnosis was found in 25.9% and
a previous anx| ty diagndsis in 3.4% of participants. There were no differences between groups regarding the
baseline charact, Wtics #Table 1).

Primary\ou." Wrie. Emotional disorders evaluation. For emotional disorders in the groups (SRQ 20 ques-
fig@aire) \d positive screening result was found in 51.7% and 41.4% of participants in the intervention and the
con, ol gropp at the baseline, respectively (P=0.43). In the follow-up, a positive screening result was found in
RATI34.5% of participants in the intervention and control groups, respectively (P =0.29) (see Fig. 2). For
Ww_hin-group analyses, there was no difference in the baseline and follow-up results (P <0.99) for within-group
comyparison in the intervention group and P =0.79 for within-group comparison in the control group).

Secondary outcomes.  Psychosocial aspects and perceptions about diabetes care during the pandemic. Dur-
ing the pandemic, 29.3% of participants followed the guidance of complete social distancing and 58.7% of par-
ticipants followed the guidance only partially (maintained basic activities). Around 70.7% had contact only
with the family during the study period. For diabetes care, 38.0% received remote care from their attending
physician and 22.4% considered their medical care to be worse during the outbreak. Additionally, 20.7% of the
participants reported difficulties obtaining medical assistance during the period, and 19.0% reported difficulties
in getting medication prescriptions. Most participants (53.5%) reported financial difficulties and 6.9% lost their
jobs during the pandemic. The two groups were comparable in most of the evaluated characteristics. However,
participants from the intervention group reported more frequently that they felt supported in their diabetes care
during the social distancing period (82.8% vs. 48.3%, P <0.01) (see Table 2).

Changes in habits during the COVID-19 outbreak. Participants were asked to provide a score, from zero to 10,
for the quality of some aspects in their daily routine before and during the COVID-19 outbreak. Comparisons
between the groups in relation to the evaluation periods showed a similarity in self-reported scores for eating
habits, physical activity, glycemic control, and mental health. For within-group comparisons, both control and
intervention groups showed worse physical activity and mental health parameters during the pandemic. For the
self-reported score for physical activity, the intervention group had a median score of 5.0 (IQR 3.0-8.0) before
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Identification

Included Potentially

Randomization

Follow-up

Analysis

Eligible

TYPE 1 DIABETES

DATABASE
379 patients
~
Patients excluded
262 did not meet inclusion criteria
J \
POTENTIALLY
K N\ ELIGIBLE:
Patients excluded: 117 patients

41 did not answerthe phone

8 phone number did not exist

1 death

1 did not agree with the consent

8 not contacted due to the
already achieved sample size
\ / INCLUDED:
58 patients

!

ALLOCATED TO
INTERVENTION GROUP

3 did not answerthe
phone P A——
1 was hospitalized
1 did not wantto answer
the questionnaires

29 patients

Lostto followup:

Lostto followup:
1 did not answer the
phone

FOLLOW UP
28 patients

!

[ INCLUDED IN THE ANALYSIS ]

29 patients

.0-9.0) and 4.0 (IQR 0.0-7.0) before and during the pandemic, respectively (P=0.001). For mental

e« the intervention group had a median score of 9.0 (IQR 8.0-10.0) and 8.0 (IQR 7.0-9.0) before and dur-
ing/the pandemic (P=0.02), while the control group had a median score of 8.0 (IQR 7.0-10.0) and 7.0 (IRQ
.0-10.0) before and during the pandemic, respectively (P=0.01) (see Table 3).

Diabetes-related emotional distress.  For diabetes-related emotional distress between groups (B-PAID question-
naire), the presence of a positive screening result was found in 27.6% and 13.8% of participants in the interven-
tion and control groups at the baseline, respectively (P=0.20). In the follow-up, a positive screening result was
found in 27.6% and 27.6% of participants in the intervention and control groups (P <0.99), (see Fig. 2). There
was no difference in the within-group analyses for the baseline and follow-up results.

Eating disorders. 'When assessing eating disorders between groups (EAT-26 questionnaire), the presence of a
positive screening result was equal (72.4%) in the intervention and control groups (P <0.99) at the baseline. At
the follow-up visit, a positive screening result was found in 62.1% and 75.9% of participants in the intervention
and control groups, respectively (P=0.26) (see Fig. 2). The within-group analyses showed that there were no
changes in screening for the intervention and control groups between the baseline and follow-up responses.

Sleep disorders. When evaluating sleep disorders between groups (MSQ questionnaire), a positive screening
result was found in 75.9% and 58.6% of participants in the intervention and control groups at the baseline,
respectively (P=0.16). At the follow-up visit, a positive screening was found in 82.8% and 58.6% of participants
in the intervention and control groups (P=0.04) (see Fig. 2). When corrected for the questionnaire scores at
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Total (n=58) | Control (n=29) | Intervention (n=29) | P value

Age (years) 43.8+13.6 43.9+14.0 43.8+13.4 0.99
Sex (% female) 50.0% 55.2% 44.8% 0.43
Race/ethnicity (% white) 96.6% 96.6% 96.6% 1.00
Marital status (% married) 31.0% 37.9% 24.1% 0.26
Lower-middle income* 79.3% 82.8% 75.9% 0.52
Regular work 63.8% 65.5% 62.1% 0.79
Diabetes duration (years) 252+11.6 24.5+12.2 26.0+11.0 0.61
HbA1c (%) (mmol/mol) S7213 s9x14 Sox13 0.28
72.0+16.4 74+15.3 69.0+£16.4

Diabetes complications

Retinopathy 50.0% 44.8% 55.2% 0.43
Neuropathy 25.9% 24.1% 27.6% 0.76
Diabetic kidney disease 36.2% 34.5% 37.9% 0.79A
Systemic arterial hypertension 43.1% 51.7% 34.5% 9
Cardiovascular disease 12.1% 13.8% 10.3% P 9
ACE ou ARB inhibitors use 31.0% 37.9% 24.1%

Statins use 39.7% 37.9% 41.4% .79
ASA use 15.5% 17.2% 13.8%

Depression 25.9% 34.5% 17.2% 0.13
Anxiety 3.4% 3.4% 1.00
Other psychiatric condition 8.6% 6.9% 0.39 0.64
Antidepressant use 5.7% 3.6% 0.49

Table 1. Baseline characteristics of study participaniy: mean + standard deviation or %. HbAIc
hemoglobin Alc, ACE angiotensin-converting enzym angiotensin II receptor blocker, ASA acetylsacylic
acid. a<0.05 indicates significant difference, *Lower-niddle income: family that receives less than 2564 reais
per month, as defined by the Strategic retariat (SAE) of Brazil, equivalent to 495.8 dollars or 430
euros.

groups [OR 3.4 (95% IC, 0.9-11.8)]. There was no change in the
follow-up in the intervention and control groups (P=0.73 and P <0.99,

baseline, there was no di
within-group differenc aseline
respectively).

Discussion

The psychologil Limpactof the COVID-19 pandemic has the potential to generate lasting and persistent damage
to the populatio udy assessed the impact of a telehealth intervention on emotional disorders in patients
iabetes during the social distancing period. The intervention was not effective in reducing the

Tbefore the pandemic, both groups reported that there was a worsening in physical activity habits and
al health parameters, with no improvement related to the intervention that was performed.
emote strategies are aids in the care of type 1 diabetes. Different studies have shown a reduction in episodes
f hypoglycemia and an improvement in the quality of life related to this type of intervention®'!. However,
improving mental health parameters in these patients is still a challenge. In our study, a telehealth strategy was
not effective in mitigating the effects of the COVID-19 outbreak on emotional disorders in type 1 diabetes.
Interestingly, a similar intervention was developed for patients with type 2 diabetes, and it was effective in
reducing the prevalence of mental disorders by up to 36% during the pandemic'?. The main studies on telein-
terventions that showed positive results in mental health issues included patients with type 1 diabetes or type 2
diabetes'”!*-22, It is possible that the positive results in these studies could be mediated mainly by patients with
type 2 diabetes who seem to respond more positively to the teleinterventions. Some factors could explain this
difference between the types of diabetes. First, it is possible that, because these individuals have lived with type
1 diabetes for a long time, they have a greater capacity for self-care, autonomy, and security in relation to their
diabetes care . Thus, providing lifestyle and diabetes care strategies remotely may be insufficient to mitigate the
effects of the outbreak on these patients’ mental health. Second, it is possible that these patients, who are already
emotionally fragile, need a longer intervention time to show significant emotional benefits. Third, it is possible
that the younger age of patients with type 1 diabetes makes them more psychologically resilient to the emotional
impact of an outbreak?. In this case, the prevalence of mental health disorders could reflect an already chronic
condition, requiring more complex strategies to mitigate its effects. In addition, it is possible that patients with
type 1 diabetes do not perceive themselves as part of the group that is at a higher risk for the disease, and thus,
they are affected less by this situation. Still, the differences in the response to teleintervention between patients
with type 1 or type 2 diabetes is thought-provoking and deserves to be better understood.
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Emotional Disorders (SRQ 20) Diabetes-related Distress (B-PAID)
100% 100%
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& a% LR & S0 27.6% 27.6% 27.6%
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Control Intervention Control i
Eating Disorders (EAT 26) Sleep Disard S
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< 62.1% c 9
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20% %
0% %

Control Intervention Control Intervention

' Baseli Follow-up

mental health disorders based on cutoff values of the
Cisorders, a score greater than or equal to 7 on SRQ 20 is

Figure 2. Participants with positive s
questionnaires. For the evaluation

or equal to 40. The presence i ening for an eating disorder is considered when the EAT 26 score

is greater than or equal to 20 i reening for sleep disorder is considered when a score greater than or
equal to 31 is present i . .04 for comparison between groups after the intervention.

social contact
70.7 72.4 69.0
Farﬁily and friends 13.8 6.9 20.7 0.22
None 15.5 207 10.3
Had respiratory symptoms 29.3 31.0 27.6 0.77
Had COVID-19 infection confirmed 34 3.4 34 <0.99
Was hospitalized 1.7 0.0 3.4 0.31
Felt supported about the diabetes care 65.6 483 82.8 <0.01
Received remote care from the attending physician 38.0 34.5 41.4 0.59
Considered medical care worst during the outbreak | 22.4 31.0 13.8 0.22
Had difficulties getting medical care 20.7 27.6 13.8 0.20
Had difficulties getting medication prescriptions 19.0 20.7 17.2 0.74
Became unemployed during the outbreak 6.9 6.9 6.9 <0.99
Had financial difficulties 53.5 4438 62.1 0.18

Table 2. Assessment of clinical, psychosocial aspects and perceptions about diabetes care after 16 weeks of
follow-up during the COVID-19 outbreak. Data are %. a<0.05 indicates significant difference. *Partial social
distancing includes patients who left home only for basic activities, such as market, pharmacy and health care.
Total social distancing includes patients who followed the orientation of home-staying only.
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| Control (n=29) | Intervention (n=29) | P value

Eating habits

Before the pandemic 8.0 (6.0-9.0) 7.0 (6.0-8.5) 0.41

During the pandemic 7.0 (5.5-8.6) 7.0 (5.0-8.0) 0.74

Difference within-group (P value) 0.25 0.25

Physical activity

Before the pandemic 6.0 (1.0-9.0) 5.0 (3.0-8.0) 0.75

During the pandemic 4.0 (0.0-7.0) 4.0 (1.0-6.6) 0.67

Difference within-group (P value) 0.01 0.02

Glycemic control

Before the pandemic 7.0 (5.5-9.0) 8.0 (6.0-9.0) 0.70

During the pandemic 6.0 (4.5—9.0) 7.0 (6.0-8.0) 0.18

Difference within-group (P value) 0.08 0.97

Mental health

Before the pandemic 8.0 (7.0-10.0) 9.0 (8.0-10.0) 0.30

During the pandemic 7.0 (5.0-10.0) 8.0 (7.0-9.0) 0.55

Difference within-group (P value) 0.01 0.02
Table 3. Patients perceptions regarding changes in habits that occughed comp the periods before and
during the COVID-19 pandemic. Data are median and interqua e (IQR) of the scores self-reported

by the participants about the two evaluated periods. The partici ed to give a score, from zero
during the COVID-19 pandemic.

a<0.05 indicates significant difference.

Support for diabetes care during crisis situations tly impact glycemic control in patients with type
1 diabetes. Previous studies showed that patients who ieceive support and maintain regular contact with health
professionals through telemedicine haves ovemelit of up to 0.91% in HbA1c levels?>*. Other studies show
that this impact can also be reflected j s including control of blood pressure and weight as well as dys-
lipidemia, and it also promotes a life*”?8. In our study, patients who maintained regular contact
with health professionals repor almost twice as much support in their diabetes care during the

ol, which could predispose these patients to further chronic complications®>?!.

Brazil, reaching almost 70% of eating and sleep disorders. There was a tendency toward worsening sleep
parameters in the intervention group at the end of the follow-up. However, this result seems to be mediated by
a difference that already existed at baseline. When the difference in the same group was evaluated by compar-
ing the baseline and follow-up results, there were no significant changes in the prevalence that was present in
both within-group analyses, which reinforces the impression that the difference that was found is due to chance
or mediated by a small difference that already existed at baseline. Thus, the high prevalence of these disorders
is an alert for health professionals, who must be attentive to signs of intense suffering and provide specialized
mental health care.

This study has some limitations. Although the number of participants was in accordance with the calculated
sample size, we considered that a relatively small sample was included in this study. Considering the number of
dropouts in the follow-up that occurred especially in the intervention group, and less frequently in the control
group, it is possible that the assessment of the primary outcome may have been compromised. In addition, the
scales that were used to assess emotional disorders were designed and validated for self-application. Because the
questionnaires were applied remotely to preserve patient safety during the pandemic, and mediated by a third
individual, it may result in difficulty for patients to be completely honest in their responses, and it could be a
potential source of bias. The scales that were used to assess psychiatric disorders are screening tools and have
no diagnostic value. Finally, the inclusion of a sample from only two university hospitals in the same region of
Brazil may also compromise the external validity of the study.
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The COVID-19 outbreak has the potential to generate negative mental health outcomes for patients with
type 1 diabetes. Although the present study has shown that there is no benefit in using a telehealth strategy for
emotional disorders during the COVID-19 pandemic, patients who remained in regular contact with health
professionals felt more support in their diabetes care while in social distancing. Further studies are needed to
understand whether this support is reflected in improved glycemic control and an improved quality of life for
these patients when in crisis situations. In addition, a better understanding of why it is so difficult to emotion-
ally support patients with type 1 diabetes is essential for the development of effective strategies in the future.

Data availability

Deidentified participant data and informed consent form will be available for one year after publication of
the article upon justified request to the e-mail address of the main researcher and with a signegadata access
agreement.
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