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Abstract 

Background: The world guidance on the measures of social distancing for prevention of COVID‑19 has changed the 
daily habits of great part of the population, and this could influence the care and resilience with diabetes during situ‑
ations of adversity. This study aimed at assessing the characteristics of diabetic individuals and self‑care practices and 
resilience with diabetes in the context of the COVID‑19 pandemic in Brazil.

Methods: This is a cross‑sectional web survey study carried out among adults with diabetes, in which a structured 
43‑item questionnaire was conducted on the REDCap plataform, including the Diabetes Self‑Care Activities Question‑
naire and Connor‑Davidson Resilience Scale, to measure socio‑demographic and clinical characteristics. The web 
survey was disseminated through the main social media and data were collected from September 1st to October 
19th, 2020. Data analysis was performed according to type of diabetes mellitus (DM) and at a significance level of 5% 
(p < 0.05).

Results: Of the 1633 participants, 67.5% were women, 43.2% aged between 35 and 59 years old, 68.0% lived in the 
south‑eastern region of Brazil, 57.1% had a high education level, 49% reported to have DM1 and 140 participants 
reported to have had COVID‑19. Diabetes care mostly involved the use of medications (93%), whereas the least used 
ones were physical activity (24.6%) and examination of the shoes (35.7%). About 40% of the participants reported to 
be followed up by telemedicine, 61.5% monitored the glycaemic levels, 61.2% followed a healthy diet and 43.4% left 
home only to go to the supermarket and drugstore. The mean resilience was 25.4 (SD = 7.7).

Conclusions: In Brazil, individuals with diabetes followed social distancing and maintained their medication treat‑
ment for DM. However, practice of physical activity and foot examination was little followed by the participants, who 
also had a low level of resilience. These findings showed the importance of patient follow‑up in the healthcare ser‑
vices, meaning that telemedicine should be improved and support provided for adaptation in view of the therapeutic 
setbacks.
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Background
The current pandemic of COVID-19 has become a 
great threat to the global health, involving 192 coun-
tries and regions and resulting in more than 2 million 
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deaths worldwide up to the present day (February 2021) 
[1]. As well as Brazil, many countries entered social iso-
lation or distancing by reducing travelling and activi-
ties to limit the spread of SARS-CoV-2 and allow the 
healthcare system to be better organized for more 
severe cases of COVID-19 [2–4].

People with chronic diseases such as diabetes melli-
tus (DM), obesity, hypertension or cardiovascular dis-
ease have a worse prognosis of COVID-19. According 
to a meta-analysis of 33 studies with 16,003 individu-
als, persons with diabetes are twice more likely to have 
their comorbid conditions worsened, and consequently 
to die, compared to those with no morbidity [5]. In 
addition, studies suggest that inadequate glycaemic 
control increases the risk of undesired outcomes in dia-
betes [6, 7].

Brazil has up to 16.8 million people with diabetes 
(11.4% of the population aged 20–79  years old), being 
among the five main countries in number of individu-
als with DM [8] as there is evidence that about 50% of 
them do not know they have the disease [9]. Additional 
data on glycaemic control in Brazil show that only a 
minority (about 25%) met the therapeutic goal of gly-
cated hemoglobin (HbA1c) < 7% before the pandemic, 
as recommended by the Brazilian Diabetes Society 
(SBD) [10].

The world guidance on the measures of social distanc-
ing for prevention of COVID-19 is particularly aimed 
at vulnerable people, including those with DM. DM is a 
chronic condition demanding self-management and mul-
tidisciplinary care [11], which involve s regular attention 
to food, physical activity, blood sugar monitoring, use of 
medications and care with feet [12]. Moreover, resilience 
is considered the capacity to overcome adverse situa-
tions, in which the individual becomes strengthened or 
transformed by them [13]. Studies show a direct associa-
tion between resilience and adequate care for DM [14, 
15].

Social distancing during the COVID-19 pandemic can 
increase the risk of poor nutrition and reduce the physi-
cal activity, both related to mental health concerns, while 
the search for care is delayed due to the fear of contract-
ing COVID-19 [16, 17]. On the other hand, this situation 
may have sensitized some people to the care with DM 
and thus accelerated the implementation of other types 
of healthcare, such as telemedicine [18]. Local, social, 
and demographic characteristics should be taken into 
consideration in strategies aimed to control the pan-
demic by managing the chronic diseases. In this context, 
there are some peculiarities in Brazil (e.g. heterogene-
ous population distribution across the country, cultural 
and geographic differences, striking social inequalities 
and difficult access to the healthcare services) which can 

influence the adherence to interventions for chronic dis-
eases, such as DM [19].

In this context, it is crucial to understand the level of 
diabetes care in view of the measures adopted during the 
COVID-19 pandemic to elaborate control and preventive 
strategies. Therefore, this study was aimed at assessing 
the characteristics of diabetic people, including self-care 
practices with DM and resilience in the context of the 
COVID-19 pandemic in Brazil.

Methods
This is a web survey conducted in the period between 1st 
September and 19th October 2020, in which the Check-
list for Reporting Results of Internet E-Surveys (CHER-
RIERS) guidelines were used to ensure the quality and 
interpretation of the data [20, 21]. The sample was of 
convenience and the data were collected by means of 
an on-line questionnaire, conducted on the Research 
Electronic Data Capture (REDCap) platform hosted at 
https:// redcap. fmrp. usp. br [22], in which 43 structured 
questions were completed anonymously. The web survey 
was disseminated on social networks (i.e. Facebook and 
Instagram) and made available to diabetes-related groups 
through link and QR-Code, including on-line conversa-
tion applications (i.e. WhatsApp and Telegram), websites 
of diabetes-related institutions, radio and television. It 
was estimated that the questionnaire completion time 
was, on average, 10 min.

The inclusion criteria were the following: accepting 
the conditions listed in the free informed consent form, 
reporting to have DM, living in Brazil and being older 
than 18 years old. If one of these three questions was neg-
atively answered, the questionnaire was finished.

The questionnaire comprised socio-demographic 
items: gender, age, region of residence, education level; 
clinical data: time of DM diagnosis, type of DM (Type 
1, Type 2 and “other types”—which included gestational 
diabetes, MODY, LADA, diabetes associated with pan-
creatic diseases and no information), medical diagnosis 
of COVID-19, testing for COVID-19, medications used 
and lack of any medication, site for delivery of medica-
tions (governmental pharmacies, “Farmácia Popular do 
Brasil” program, private pharmacies and drugstores and 
non-governmental organizations), self-reported diabetes 
control and self-reported alcoholic beverage consump-
tion and therapeutic follow-up during the pandemic (i.e. 
type of healthcare service, healthcare insurance, telemed-
icine appointments, professional consulted, social isola-
tion/distancing). Two other validated instruments were 
also used to measure self-care and resilience, namely, 
Diabetes Self-Care Activities Questionnaire (DSCA) [23] 
and Connor-Davidson Resilience Scale (CD-RISC-10) 
[24].

https://redcap.fmrp.usp.br
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DSCA is a questionnaire translated into Portuguese 
and adapted to Brazil from the Summary of Diabetes 
Self-Care Activities Questionnaire. It has six domains 
and 15 items for assessment of the diabetes self-care as 
follows: general food, specific food, physical activity, gly-
caemic monitoring, use of medications and foot care. The 
three items on smoking habits were not included. DSCA 
is based on the number of days per week in which the 
respondent has a given behavior, with each item scoring 
from 0 to 7 points (i.e. 0 is the least desirable situation 
and 7 is the most desirable one). In the domain on spe-
cific food, the scores for items on consumption of fat-rich 
food and sweets are inverted. It was established that at 
least five days for each self-care activity is adequate [25, 
26].

CD-RISC-10 is a self-administered instrument consist-
ing of 10 items, with the answers scoring from 0 (never 
true) to 4 (always true). The result is the sum of the scores 
of each item, ranging from 0 to 40 points, in which higher 
scores suggest more resilience and lower scores suggest 
less resilience or more difficult in overcoming setbacks 
[27].

Statistical analysis
The resulting data were stored on the REDCAp plat-
form and exported in CSV format so that a descriptive 
analysis could be performed by using the Statistica for 
Windows software, version 13. The categorical variables 
were presented as numeric and percentage values. Chi-
square test was used to compare the variables of interest 
depending on the type of diabetes as follows: type 1 dia-
betes mellitus (DM1), type 2 diabetes mellitus (DM2) and 
other types of diabetes. Statistical significance was set at 
p < 0.05 and confidence interval at 95%. Student t-test was 
used for comparative analysis between groups according 
to the types of diabetes.

Results
A total of 3074 participants had access to the web sur-
vey, and 37.6% opted for not answering it. Of the 1918 
participants who answered the questionnaire, 14.5% 
were excluded from the study due to the following rea-
sons: 12.0% had no diabetes, 0.8% did not live in Brazil 
and 1.9% were younger than 18 years old. Therefore, 1633 
diabetic people participated in this study: 49.3% had type 
1 diabetes mellitus (DM1) and 39.5% type 2 diabetes mel-
litus (DM2). In addition, other types of diabetes were 
observed: 0.3% gestational diabetes, 0.7% MODY-type 
diabetes, 2.7% LADA-type diabetes, 0.5% diabetes associ-
ated with pancreatic disease, 1.0% “other types”, 5.4% did 
not know the type of diabetes they have, and 1.5% did not 
inform.

Table  1 shows the socio-demographic characteristics 
of the participants according to different types of DM. 
The final sample consisted of 1633 participants, with the 
majority being women (67.5%) and DM1 (49.3%). The 
majority of participants’ age ranged from 35 to 59 years, 
had higher education level (i.e. undergraduate and post-
graduate degrees) and was living in the south-eastern 
region of the Brazil.

Table  2 shows that the time of diabetes diagno-
sis of people with DM1 was very similar in the three 
ranges categories of 1–10  years (26.0%), 11–20 (35.8%) 
and ≥ 21 years (34.8%), while people with DM2 reported 
a higher frequency of diagnosis of 1–10  years (59.2%) 
than 11–20  years (23.4%) and ≥ 21  years (9.2%) and 
“other types” had similar proportions of DM2. Important 
to notice that for diagnosis less than 1  year, the higher 
frequency was of “other types” (17.5%), followed by DM2 
(8.1%) and DM1 (3.3%).

About COVID-19, of the 135 clinical diagnosed cases, 
115 had laboratory confirmation for SARS-CoV-2. In 
addition to these cases, five cases had laboratory confir-
mation despite the lack of medical diagnosis. DM2 had 
higher frequency of clinical diagnosis (9.2%) compared to 
DM1 (7.9%) and “other types” (6.5%). Regarding positive 
tests for Covid-19, it was seen in 29.7% of DM2, 25.8% 
of DM1 and 15.7% of “other types” participants. In total, 
there were 140 cases of COVID-19 (8.6% of the total 
sample) and of these 30.0% needed hospitalization, with 
greater frequency of DM2 with COVID-19 reporting 
hospitalization (37.7%) than DM1 (28.8%).

Of the 113 participants reporting to be diagnosed with 
DM within 1  year, 17 had COVID-19 and of these 11 
were diagnosed with DM after contracting COVID-19, 
with 9 being hospitalized.

Considering the therapeutic follow-up during the 
COVID-19 pandemic, Table  3 shows that 68.7% had 
health care insurance and that 52.4% were followed up in 
private health care services, 18.0% in public primary care 
settings and 6.9% in public specialized clinics. From the 
856 who reported assistance in private care system, 79 
also referred assistance in public health care. Considering 
the public health system, we observed that DM1 referred 
to be followed-up more in specialized clinics, while DM2 
was more in primary care assistance. From all individu-
als, 27.9% reported having no follow-up assistance since 
March 2020. From those with DM1 this percentage was 
22.5%, from DM2 it was 34.5% and from ’other types’ it 
was 28.5%.

In the pandemic 31.7% reported telemedicine 
appointments, which were more frequent in DM1 than 
in DM2 participants. Physicians were the professionals 
more frequently consulted, followed by the nutritionists 
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Table 1 Numeric and percentage distribution of the socio‑demographic variables of the participants of the study

DIABETESvid, Brazil, 2020 (n = 1633)

*Pearson’s Chi-square test, comparing DM1 vs DM2 vs “other types”

Total Type 1 diabetes Type 2 diabetes Other types P value*

n = 1633 % n = 805 % n = 628 % n = 200 %

Gender

 Female 1103 67.5 559 69.4 411 65.5 133 66.5

 Male 504 30.9 243 30.2 217 34.5 44 22.0

 Not informed 26 1.6 3 0.4 – – 23 11.5

Age group (years)  < 0.0001
 18–34 575 35.2 503 62.5 33 5.25 39 19.5

 35–59 706 43.2 273 33.9 336 53.5 97 48.5

 ≥ 60 352 21.6 29 3.6 259 41.2 64 32.0

Region of the Country 0.0013
 Northern 80 4.9 32 4.0 36 5.7 12 6.0

 North‑eastern 184 11.3 83 10.3 86 13.7 15 7.5

 Centre‑western 93 5.7 50 6.2 34 5.4 9 4.5

 South‑eastern 1111 68.0 535 66.5 426 67.8 150 75.0

 Southern 165 10.1 105 13.0 46 7.32 14 7.0

Education level

 Never attended school 4 0.2 – – 4 0.6 – –

 Elementary, incomplete 60 3.7 7 0.9 43 6.9 10 5.0

 Elementary, complete 65 4.0 8 1.0 44 7.0 13 6.5

 High school, incomplete 36 2.2 11 1.4 19 3.0 6 3.0

 High school, complete 215 13.1 98 12.2 93 14.8 24 12.0

 Technician courses 62 3.8 31 3.8 17 2.7 14 7.0

 College degreee, incomplete 231 14.2 171 21.2 42 6.7 18 9.0

 College degreee, complete 435 26.6 221 27.5 174 27.7 40 20.0

 Post‑graduate education 498 30.5 256 31.8 191 30.4 51 25.5

 Not informed 27 1.7 2 0.2 1 0.2 24 12.0

Table 2 Numeric and percentage distribution of the clinical variables of the participants regarding diabetes and COVID‑19 (n = 1633)

*Pearson’s chi-square test, comparing DM1 vs DM2 vs “other types”

Total Type 1 diabetes Type 2 diabetes Other types P value*

n = 1633 % n = 805 % n = 628 % n = 200 %

Time of diabetes diagnosis (years)

 < 1 113 6.9 27 3.3 51 8.1 35 17.5

 1–10 667 40.9 209 26.0 372 59.2 86 43.0

 11–20 472 28.9 288 35.8 147 23.4 37 18.5

 ≥ 21 356 21.8 280 34.8 58 9.2 18 9.0

 Not informed 25 1.5 1 0.1 – – 24 12.0

Medical/clinical diagnosis of COVID‑19 135 8.3 64 7.9 58 9.2 13 6.5  < 0.0001
Testing for COVID‑19 437 26.8 219 27.2 172 27.4 46 23.0  < 0.0001
Test result for COVID‑19 (n = 437)  < 0.0001
 Positive 120 25.8 57 25.8 52 29.7 11 15.7

 Negative 310 66.5 157 71.0 119 68.0 34 48.6

 No result received 7 1.5 5 2.3 1 0.6 1 1,4

Hospitalization due to COVID‑19 (n = 140) 42 30.0 19 28.8 23 37.7 – –
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and psychologists in the total sample and according to 
the type of diabetes.

As expected, insulin was the medication most used 
by the participants with DM1 and oral medications by 
those with DM2. In the “other types” of diabetes group 
we find almost the same frequency of insulin and oral 
medication use and observed 5% without any medica-
tions for diabetes.

The public healthcare system were the main sites for 
delivery of medications during the pandemic. Some 
patients got their medication from both sites of pub-
lic health system: the primary health care units and 
popular pharmacy program. Together, the primary 
health care units and the popular pharmacy program 

accounted for 62.2% of the sites for delivery of medi-
cations in total sample, being slightly higher in DM1 
(76.7%) than in DM2 (66.9%) and “other types” of dia-
betes (50.5%) groups.

Lack of medication was reported by 161 (9.9%) of 
the total participants, with a higher frequency in DM1 
(12.7%) than in DM2 (7.2%) or “other types” (7.0%) 
groups.

From those who referred lack of any diabetes medi-
cation during the pandemic period of the study, we 
observed that 61.1% reported public health system as 
the site where they got their medication from, followed 
by 19.7% from private drugstores, 12.7% from both 
sites (public and private) and 6.4% from “other sites” 
(p = 0.032).

Table 3 Numeric and percentage distribution of the participants regarding their therapeutic follow‑up during COVID‑19 pandemic 
(n = 1633)

*Pearson’s chi-square test, comparing DM1 vs DM2 vs “other types”

**Churches, associations and labour unions

Total Type 1 diabetes Type 2 diabetes Other types P value*

n = 1633 % n = 805 % n = 628 % n = 200 %

Have Private healthcare insurance 1121 68.65 596 74.0 412 65.6 113 56.5  < 0.0001
Types of follow‑up healthcare services for diabetes

 Public Primary Care 294 18.0 136 16.9 121 19.3 37 18.5 0.5006
 Public specialised outpatient clinics 113 6.9 82 10.2 22 3.5 9 4.5  < 0.0001
 Private healthcare service or private healthcare insurance 856 52.4 480 59.6 288 45.9 88 44.0  < 0.0001
 No presencial appointments since March 2020 455 27.9 181 22.5 217 34.5 57 28.5  < 0.0001

Had telemedicine appointments 518 31.7 319 39.6 160 25.5 39 19.5  < 0.0001
Professionals offering telemedicine services (n = 518)

 Physician 476 29.1 294 36.5 144 22.9 38 19.0  < 0.0001
 Nurse 37 2.3 26 3.2 8 1.3 3 1.5 0.0351
 Pharmacyst 45 2.8 22 2.7 21 3.3 2 1.0 0.2109
 Nutritionist 89 5.4 61 7.6 17 2.7 11 5.5 0.0003
 Physical educator 21 1.3 15 1.9 3 0.5 3 1.5 0.0666
 Psychologist 49 3.0 38 4.7 10 1.6 1 0.5 0.0002
 Physiotherapist 6 0.4 3 0.4 2 0.3 1 0.5 0.9334
 Other health professionals 23 1.4 11 1.4 10 1.6 2 1.0 0.8173

Medications used for diabetes control

 Insulin(s) 999 61.2 778 96.6 134 21.3 87 43.5  < 0.0001
 Tablet(s) 779 47.7 87 10.8 586 93.3 106 53.0  < 0.0001
 Non‑insulin injetable medication 45 2.8 10 1.2 32 5.1 3 1.5  < 0.0001
 No medication for diabetes 22 1.3 2 0.2 10 1.6 10 5.0  < 0.0001

Site for delivery of diabetes medications

 Governamental pharmacies 703 43.0 466 57.9 186 29.6 51 25.5  < 0.0001
 “Farmácia Popular do Brasil” Program 435 26.6 151 18.8 234 37.3 50 25.0  < 0.0001
 Private pharmacies and drugstores 662 40.5 263 32.7 308 49.0 91 45.5  < 0.0001
 Non‑governmental organizations** 128 7.8 107 13.3 16 2.5 5 2.5  < 0.0001
 Do not know 5 0.3 2 0.2 2 0.3 1 0.5 0.8449

Lack of any medication for diabetes during pandemic 161 9.9 102 12.7 45 7.2 14 7.0  < 0.0001
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Table 4 shows that 44.6% of the participants had their 
daily routine changed, such as leaving home for essen-
tial activities and work only. The proportion of social 
distance categories were similar according to the type of 
diabetes.

Regarding diabetes control, 37.9% of the partici-
pants reported that the control of the disease worsened. 
According to type of diabetes, 55.4% of DM2 referred 
that their control remained the same, proportion higher 
than for DM1 (43%) or “other types” (40.5%). In fact, a 
greater percentage of DM1 participants reported that 
their glucose control was worse than previous to the pan-
demic period when compared to DM2 and “other types” 
group: 42.5% for DM1, 32.8% for DM2 and 35.5% for 
“other types”. The proportion of participants reporting 
that the control of diabetes improved during this period 
was 22.7% for DM1, 10.7% for DM2 and 11.0% for “other 
types”.

It was observed that 115 (18.3%) participants reported 
consumption of alcoholic beverage with the same fre-
quency, whereas 42 (6.7%) reported increase during the 
pandemic (DM1 8.8%, DM2 6.7% and “other types” 5.0%).

Regarding diabetes self-care, Fig.  1 shows that most 
of the participants reported maintaining a healthy diet 

(61.2%), following dietary guidance (54.9%), with an 
adequate frequency of vegetables consumption (57.9%), 
but with high frequencies of fat-rich food (77.9%) and 
sweets (42.6%) consumption.

According to type of diabetes, those with DM1 
reported more frequently an adequate healthy diet, 
following dietary guidance. When the questionnaire 
addressed specific foods, DM2 had higher frequencies 
of adequate consumption of vegetables and fruits, fat-
rich foods, and sweets.

Inadequate frequencies of physical activity (64.6%) 
and physical exercise (73.1%) were reported by partici-
pants, with similar results according to type of diabetes. 
Physical activity was more frequent in DM1 and DM2 
than “other types” of diabetes, while physical exercise in 
leisure time was not different among the three groups 
and was very low in all of them.

Monitorization of glycaemic levels according to pro-
fessionals’s recommendations was reported by 79.0% of 
the DM1, 27.7% of the DM2 and 39.0% of “other types” 
groups (p < 0.001).

Use of medication adequately was reported by 95% of 
DM1, 94.3% of DM2 and 80.5% of “other types” groups.

Table 4 Numeric and percentage distribution of the participants regarding changes in daily routine during COVID‑19 pandemic 
(n = 1633)

*Pearson’s chi-square test, comparing DM1 vs DM2 vs “other types”

Total Type 1 
diabetes

Type 2 
diabetes

Other types P value*

n = 1633 % n = 805 % n = 628 % n = 200 %

Social distancing  < 0.0001
 Leaving home for healthcare only 362 22.2 181 22.6 143 23.0 38 21.5

 Leaving home to go to supermarket and drugstore only 728 44.6 356 44.5 290 46.6 82 46.3

 Leaving home to work, with little decrease in social contact 457 28,0 244 30.5 162 26.0 51 28.8

 Done nothing at all, leading a normal life 52 3.2 19 2.4 27 4.3 6 3.4

 Did no answer 34 2.1 5 0.6 6 1.0 23 11.0

Changes in diabetes control during the pandemic  < 0.0001
 Diabetes control remained the same 707 43.0 278 34.5 348 55.4 81 40.5

 Diabetes control worsened a bit 435 26.6 244 30.3 141 22.5 50 25.0

 Diabetes control worsened a lot 184 11.3 98 12.2 65 10.3 21 10.5

 Diabetes control improved a bit 185 11.3 126 15.6 47 7.5 12 6.0

 Diabetes control improved a lot 87 5.3 57 7.1 20 3.2 10 5.0

 Did not answer 35 2.1 2 0.3 7 1.1 26 13.0

Consumption of alcoholic beverage after onset of the pandemic  < 0.0001
 Do not consume alcoholic beverage 884 55.1 391 48.6 385 61.3 108 61.4

 Consumed alcoholic beverage before, but not during the pandemic 82 5.1 53 6.6 20 3.2 9 5.1

 Continued consuming alcoholic beverage at the same frequency 314 19.6 161 20.0 115 18.3 38 19.6

 Alcoholic beverage consumption increased 123 7.7 71 8.8 42 6.7 10 5.7

 Alcoholic beverage consumption decreased 200 12.5 124 15.4 65 10.3 11 6.3

 Did not answer 30 1.8 5 0.6 1 0.2 24 12.0
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Fig. 1 Percentage distribution of the participants regarding inadequate diabetes self‑care during COVID‑19 pandemic (n = 1633). Percentage of 
participants in relation to inappropriately performed diabetes self‑care activities, investigated by the questions: a1. How many of the last seven 
days have you followed a healthful eating plan?/a2. On average, over the past month, how many days per week have you followed your eating 
plan?/b1. On how many of the last seven days did you eat five or more servings of fruits and vegetables?/b2. On how many of the last seven days 
did you eat high fat foods such as red meat or full‑fat dairy products?/b3. On how many of the last seven days did you eat sweets?) c1 On how 
many of the last seven days did you participate in at least 30 min of physical activity?/c2. On how many of the last seven days did you participate 
in a specific exercise session?/d1. On how many of the last seven days did you test your blood sugar?/d2. On how many of the last seven days did 
you test your blood sugar the number of times recommended by your health care provider?/e1. On how many of the last seven days, did you take 
your recommended diabetes medication?/e2. On how many of the last seven days did you take your recommended number of diabetes pills?/e3. 
On how many of the last seven days did you take your recommended insulin injections?/f1. On how many of the last seven days did you examinate 
your feet?/f2. On how many of the last seven days did you dry between your toes after washing?/f3. On how many of the last seven days did you 
examine inside your shoes? (For more information, see “Additional file 1” at the end of this file)
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We found that 920 (56.3%) of the participants reported 
not performing foot examination.

With regard to resilience, CD-RISC-10 was used 
among 1543 participants, and we found a mean score of 
25.4 (SD = 7.7). In the group of participants with DM1, 
the mean score was 24.7 (SD = 7.6) and in the group of 
those with DM2, the mean score was 26.4 (SD = 7.6). Par-
ticipants with other types of diabetes had a mean score of 
25.0 (SD = 7.7).

Discussion
In this web survey we addressed characteristics of people 
with diabetes that attended the questionnaire and how 
they reported self-care and resilience during a period of 
the COVID-19 pandemic, calling attention to low levels 
of behavioral components of this self-care and worrying 
scores in the resilience questionnaire.

The sample of this study consisted of 1633 diabetic 
individuals from all regions of Brazil, with the major-
ity living in the south-eastern of the country. Of the 628 
participants with DM2, 53.5% were aged between 35 
and 59 years and from 805 with DM1, 62.5% were aged 
between 18 and 34 years. A Brazilian survey tool shows 
that 74% of the Brazilian people use Internet, but this 
percentage drops to 57% in lower socio-economic classes 
(i.e. D and E) (TIC Domicílios, 2019). In terms of region, 
south-eastern is the one with the highest percentage 
of homes with access to Internet [28]. In January 2021, 
according to the Statistica software, more than 31% of 
the Instagram users in Brazil are aged between 25 and 
34 years, with women comprising the majority of users of 
this social network application [29].

About type of diabetes, DM1 was the predominant 
type of diabetes reported by the participants (49.3%), fol-
lowing by DM2 (39.5%) and a variety of other types of 
diabetes, including the response that they did not know 
de type they presented (5.4%), and probably some mis-
classifications may occur since there are 27 reports of 
being DM1 but not in use of insulin. Our findings regard-
ing types 1 and 2 of diabetes were similar from those 
reported by a study on the challenges faced by Brazilians 
during the pandemic (i.e. from 22 April to 4 May 2020), 
with the majority from type 1 (60.73% had DM1), but 
with less type 2 than our study (30.75% had DM2) [19]. 
Interesting to notice that 5.4% of the participants did not 
know the type of diabetes they have, and this situation is 
distributed in all the levels of education categories.

In this sample, 6.9% of the participants reported a 
diagnosis of DM of less than one year. Interestingly, 11 
participants reported being diagnosed with DM during 
infection by SARS-CoV-2 or immediately after contract-
ing the virus. It is already known that COVID-19 would 
act as a trigger for the diagnosis of diabetes, DM1, DM2 

or any other type of diabetes mentioned in this study, by 
specific mechanisms affecting glycemia and sub-clinical 
inflammation. On the other hand, there is a hypothesis 
that the virus may have a diabetogenic potential, which is 
not clear yet and is currently being investigated by some 
studies [30].

It is relevant to observe that most of the participants 
(44.6%) followed restrictions for COVID-19 by leaving 
home only to go to supermarkets and drugstores and this 
finding is in accordance with other studies and national 
researches. The National Household Sample Survey 
(PNAD COVID-19) conducted by the Brazilian Institute 
of Geography and Statistics (IBGE) found that the per-
centage of people reporting leaving home for basic needs 
was 40.5% of the population (i.e. 85.6 million people) 
[31]. Another Brazilian study on COVID-19 [19] about 
behaviour of people with diabetes in the beginning of the 
pandemic, showed that there were changes in their daily 
habits, mainly regarding to a decrease in the frequency of 
leaving home, a finding also observed in our study.

Considering the follow-up of diabetes, 52.4% partici-
pants reported assistance in private healthcare services 
and 24.9% in the public healthcare system, which is in 
accordance with the sociodemographic profile of our 
sample with a high frequency of high education level 
that is a proxy for socioeconomic status. We call atten-
tion for the finding that 27.9% had no presential follow-
up between March and October 2020; from which, DM2 
represented 47.7% and DM1 39.8% of the individuals 
without appointments during this period of the pan-
demic. The Pan-American Health Organization (PAHO/
WHO) recommends that countries ensure that people 
with diabetes receive full treatment during the pandemic. 
This may involve providing care out of the traditional 
settings by using virtual health resources to dissemi-
nate information and maximize health care services for 
the population by means of community health agents 
[32]. Studies show that the follow-up of people with dia-
betes by using telemedicine is favourable as it enables 
the detection of clinical and psychological needs and 
provides support to the patients, including significant 
improvement in glycaemic levels [33, 34]. In our sample, 
31.7% participants receive care through telemedicine, 
and of these, 39.6% were individuals with DM1. Of those 
who reported no presential appointments during March 
to October of 2020, only 12.4% had some telemedicine 
orientation (data not shown).

In our findings, although most of the participants 
reported following a healthy diet (61.2%) and consum-
ing adequate food (54.9%), the consumption of fat-rich 
foods (77.9%) and sweets (42.6%) was inadequate. Also, 
we observed a relevant percentage of inadequate physi-
cal activity (64.6%). A recent study showed an increase 
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in physical inactivity in about 28% of the adults during 
the COVID-19 pandemic [35]. The damages to diabetic 
individuals resulting from the reduced physical activity 
during the pandemic, such as poor metabolic and hyper-
tension control, were reported by a review study in which 
the authors also estimated increases in the physical inac-
tivity in cases of DM2 (from 7.2% to 9.6%) and in the 
mortality resulting from all causes (from 9.4% to 12.5%) 
across the world [36]. The decrease in physical activity, in 
association with an increase in the consumption of some 
fat- and carbohydrate-rich food, is being related to body 
weight gain and poor metabolic control [37–39].

Diabetes self-care adherence was greater for use of 
medications and consumption of healthy diet, but it was 
lower for glycaemic monitoring, physical activity and foot 
examination, which were frequently reported findings 
even before the pandemic [40]. The Diabetes Attitudes, 
Wishes and Needs second study (DAWN2), an interna-
tional survey conducted in 2015 to assess the general and 
self-care management for diabetes among 8596 diabetic 
people from 17 countries, showed that advice on self-care 
was more common for medications and diet, whereas 
those for glycaemic monitoring, physical activity and foot 
examination were the less common [41].

In the context of the pandemics, individuals with 
chronic conditions might end up facing challenges due 
to the poor diabetes self-care management, among other 
daily demands [42]. Therefore, resilience emerges as a 
mechanism of adaptation to the COVID-19 pandemic 
[43].

As cited earlier, the mean score obtained in this study 
by means of the CD-RISC-10 was 25.4 (SD = 7.7). By 
comparing this figure to those of pre-pandemic studies, 
one can observe that this mean score is lower than those 
reported by a Brazilian study with a general population 
(29.1; SD = 5.5) and by a Chinese study with diabetic 
individuals (30.7; SD = 5.8) [44]. Our mean score is very 
close to that found by a previous Brazilian study with 
psychiatric outpatients followed up before the COVID-
19 pandemic, namely, 25.8 (SD = 9.1) [44].

During the peak of COVID-19 pandemic in China 
between February and March 2020, it was found that 
resilience in general population was negatively associ-
ated with symptoms of depression and anxiety, which are 
important factors in the control of diabetes [42, 45].

Resilience was one of the topics addressed during the 
International COVID-19 and Diabetes Virtual Summit 
sponsored by the Diabetes Technology Society in col-
laboration with Sansum Diabetes Research Institute 
aiming to protect diabetic people from the severe effects 
of COVID-19. Thus, resilience is thought to be a gap of 
knowledge to be explored as even after vaccination, dia-
betic individuals can still face many difficulties [46].

Some limitations of this study were due to the ine-
quality in the access to Internet in Brazil and the self-
reported diagnosis of diabetes. The type of diabetes was 
self-reported and could occur some misleading classifi-
cation of type of diabetes. Diabetes control data was self-
reported and not based in glycaemic or HbA1c values.

Conclusions
In Brazil, diabetic people during the COVID-19 pan-
demic reported they followed the social distancing rules 
and maintained the care with diabetes, but they reduced 
the practice of physical activity and the examination of 
the feet, in addition to the low level of resilience. Among 
the diabetic groups, there was a statistically significant 
difference between all variables regarding self-care and 
resilience. These findings show the importance of follow-
ing up patients in the healthcare services, meaning that 
telemedicine should be improved, and support provided 
for adaptation in view of the therapeutic setbacks. New 
studies are necessary to monitor the behaviour of dia-
betes in the long-term regarding self-care and resilience 
with the progression of COVID-19 pandemics.

Abbreviations
ACE2: Angiotensin‑converting enzyme‑2; ADA: American Diabetes Associa‑
tion; CD‑RISC‑10: Connor‑Davidson Resilience Scale; CHERRIES: Checklist for 
Reporting Results of Internet E‑Surveys; COVID‑19: 2019 Novel coronavirus; 
DM: Diabetes mellitus; DM1: Type 1 diabetes mellitus; DM2: Type 2 diabetes 
mellitus; DSCA: Diabetes Self‑Care Activities Questionnaire; HbA1c: Glycated 
hemoglobin; IBGE: Brazilian Institute of Geography and Statistics; PAHO: Pan‑
American Health Organization; PNAD: National Household Sample Survey; 
REDCap: Research electronic data capture; SBD: Brazilian Society of Diabetes; 
SDSCA: Summary of Diabetes Self‑Care Activities Questionnaire; SUS: Sistema 
Único de Saúde (Public Health System); TIC Domicílios: Information and Com‑
munication Technologies—residences; WHO: World Health Organization.

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s13098‑ 021‑ 00706‑8.

Additional file 1: Numeric and percentage distribution of the participants 
regarding diabetes self‑care during COVID‑19 pandemic (n = 1633)”. The 
table shows the frequency of self‑care behaviors of Brazilians with diabe‑
tes during the COVID‑19 pandemic, using the DSCA instrument. DSCA is 
a questionnaire translated into Portuguese and adapted to Brazil from the 
Summary of Diabetes Self‑Care Activities Questionnaire. It has six domains 
and 15 items for assessment of the diabetes self‑care as follows: general 
food, specific food, physical activity, glycaemic monitoring, use of medica‑
tions and foot care. DSCA is based on the number of days per week in 
which the respondent has a given behavior, with each item scoring from 0 
to 7 points (i.e. 0 is the least desirable situation and 7 is the most desirable 
one). In the domain on specific food, the scores for items on consumption 
of fat‑rich food and sweets are inverted. It was established that at least five 
days for each self‑care activity is adequate.

Acknowledgements
We thank the Faculty of Medicine of Ribeirão Preto for providing a computa‑
tional instance of REDCap, in which the project questionnaire was structured 

https://doi.org/10.1186/s13098-021-00706-8
https://doi.org/10.1186/s13098-021-00706-8


Page 10 of 11Binhardi et al. Diabetol Metab Syndr           (2021) 13:87 

and stored. We thank the Brazilian Diabetes Society (SBD) for supporting this 
publication and publicizing the project.

Authors’ contributions
BAB participated in the conception of the work, data collection, data organiza‑
tion, statistical analysis, interpretation of results, article review, article writing 
and final review. CRST participated in the conception of the work, data col‑
lection, data organization, statistical analysis, interpretation of results, article 
review, article writing and final review. BAP participated in the conception 
of the work, data collection, data organization, statistical analysis, interpreta‑
tion of results, article review, article writing and final review. FBJ participated 
in data collection, data organization, data management, statistical analysis, 
interpretation of results, article review, article writing and final review. LJF 
participated in the conception of the work, data collection, data organization, 
statistical analysis, interpretation of results, article review, article writing and 
final review. KFSM participated in the conception of the work, data collection, 
data organization, statistical analysis, interpretation of results, article review, 
article writing and final review. DACM participated in the conception of the 
work, data collection, article review, article writing and final review. REMO 
participated in the conception of the work, data collection, data organization, 
statistical analysis, interpretation of results, article review, article writing and 
final review. All authors read and approved the final manuscript.

Funding
This research did not receive any specific grant from funding agencies in the 
public, commercial, or not‑for‑profit sectors. Statistical software was an acqui‑
sition of University of São Paulo (USP‑Brazil). We received financial support for 
the translation of the Foundation for the Support of Teaching, Research and 
Service of the University Hospital (FAEPA).

Availability of data and materials
The datasets used and/or analysed during the current study are available from 
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
The present study was approved by the Research Ethics Committee of the 
Clinics Hospital of the Ribeirão Preto School of Medicine of the University of 
São Paulo according to protocol number 4218257 and Ethics Appreciation 
Presentation Certificate number 36613320400005440.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 University of São Paulo, Ribeirão Preto College of Nursing, Av. Bandeirantes, 
3900, Monte Alegre, Ribeirão Preto, São Paulo CEP: 14040‑902, Brazil. 2 Depart‑
ment of Preventive Medicine, Paulista School of Medicine, Universidade Fed‑
eral de São Paulo, Rua Botucatu, No. 740, Vila Clementino, São Paulo, SP CEP: 
04023‑062, Brazil. 3 Brazilian Diabetes Society (SBD), Rua Afonso Braz, 579, Salas 
72/74, Vila Nova Conceição, São Paulo, SP CEP: 04511‑011, Brazil. 4 Ribeirão 
Preto Medical School, University of São Paulo, Av. Bandeirantes, 3900, Monte 
Alegre, Ribeirão Preto, São Paulo CEP: 14049‑900, Brazil. 5 Faculty of Medicine 
Clinics Hospital, University of São Paulo, Av. Dr. Enéas Carvalho de Aguiar, 255, 
Cerqueira César, São Paulo 05403‑000, Brazil. 6 Albert Einstein Israelite Hospital, 
Av. Albert Einstein, 627‑Jardim Leonor, São Paulo, SP 05652‑900, Brazil. 

Received: 10 May 2021   Accepted: 10 August 2021

References
 1. Dong E, Du H, Gardner L. An interactive web‑based dashboard to track 

COVID‑19 in real time. Lancet Infect Dis. 2020;20(5):533–4. https:// doi. org/ 
10. 1016/ S1473‑ 3099(20) 30120‑1.

 2. Fouda A, Mahmoudi N, Moy N, Paolucci F. The COVID‑19 pandemic in 
Greece, Iceland, New Zealand, and Singapore: health policies and lessons 
learned. Health Policy Technol. 2020;9(4):510–24. https:// doi. org/ 10. 
1016/j. hlpt. 2020. 08. 015.

 3. Tran TH, Sasikumar SN, Hennessy A, O’Loughlin A, Morgan L. Associations 
between restrictions on public mobility and slowing of new COVID‑19 
case rates in three countries. Med J Aust. 2020;213(10):471–3. https:// doi. 
org/ 10. 5694/ mja2. 50822.

 4. Hsiang S, Allen D, Annan‑Phan S, Bell K, Bolliger I, et al. The effect of 
large‑scale anti‑contagion policies on the COVID‑19 pandemic. Nature. 
2020;584(7820):262–7. https:// doi. org/ 10. 1038/ s41586‑ 020‑ 2404‑8.

 5. Kumar A, Arora A, Sharma P, Anikhindi SA, Bansal N, Singla V, et al. Is 
diabetes mellitus associated with mortality and severity of COVID‑19? A 
meta‑analysis. Diabetes Metab Syndr. 2020;14(4):535–45. https:// doi. org/ 
10. 1016/j. dsx. 2020. 04. 044.

 6. Zhu L, She ZG, Cheng X, Qin JJ, Zhang XJ, Cai J, Lei F, et al. Association of 
blood glucose control and outcomes in patients with COVID‑19 and pre‑
existing type 2 diabetes. Cell Metab. 2020;31(6):1068‑1077.e3. https:// doi. 
org/ 10. 1016/j. cmet. 2020. 04. 021.

 7. Holman N, Knighton P, Kar P, O’Keefe J, Curley M, Weaver A, et al. Risk 
factors for COVID‑19‑related mortality in people with type 1 and type 2 
diabetes in England: a population‑based cohort study. Lancet Diabetes 
Endocrinol. 2020;8(10):823–33. https:// doi. org/ 10. 1016/ S2213‑ 8587(20) 
30271‑0.

 8. IDF Diabetes Atlas 9th edition 2019 [Internet]. [cited 2021 Feb 23]. Avail‑
able from: https:// www. diabe tesat las. org/ en/.

 9. Sartorelli DS, Franco LJ. Tendências do diabetes mellitus no Brasil: o papel 
da transição nutricional. Cad Saúde Pública. 2003;19(Suppl 1):S29–36. 
https:// doi. org/ 10. 1590/ S0102‑ 311X2 00300 07000 04.

 10. Viana LV, Leitão CB, Kramer CK, Zucatti AT, Jezini DL, Felício J, et al. Poor 
glycaemic control in Brazilian patients with type 2 diabetes attending the 
public healthcare system: a cross‑sectional study. BMJ Open. 2013;3(9): 
e003336. https:// doi. org/ 10. 1136/ bmjop en‑ 2013‑ 003336.

 11. Powers MA, Bardsley J, Cypress M, Duker P, Funnell MM, Hess Fischl 
A, et al. Diabetes self‑management education and support in type 2 
diabetes: a joint position statement of the American Diabetes Associa‑
tion, the American Association of Diabetes Educators, and the Academy 
of Nutrition and Dietetics. Diabetes Care. 2015;38(7):1372–82. https:// doi. 
org/ 10. 2337/ dc15‑ 0730.

 12. Organization WH. Global report on diabetes [Internet]. World Health 
Organization; 2016 [cited 2021 Feb 23]. Available from: https:// apps. who. 
int/ iris/ handle/ 10665/ 204871.

 13. Luthar SS, Cicchetti D, Becker B. O construto da resiliência: uma avaliação 
crítica e diretrizes para trabalhos futuros. Child Dev Maio‑junho de. 
2000;71(3):543–62. https:// doi. org/ 10. 1111/ 1467‑ 8624. 00164.

 14. Boell JEW, Silva DMGV, Guanilo MEE, Hegadoren K, Meirelles BH, Suplici 
SR. Resiliência e autocuidado em pessoas com diabetes mellitus. 
Texto contexto enferm. 2020;29: e20180105. https:// doi. org/ 10. 1590/ 
1980‑ 265x‑ tce‑ 2018‑ 0105.

 15. Yi JP, Vitaliano PP, Smith RE, Yi JC, Weinger K. The role of resilience on 
psychological adjustment and physical health in patients with diabetes. 
Br J Health Psychol. 2008;13(Pt 2):311–25. https:// doi. org/ 10. 1348/ 13591 
0707X 186994.

 16. Mattioli AV, Puviani MB, Nasi M, Farinetti A. COVID‑19 pandemic: 
the effects of quarantine on cardiovascular risk. Eur J Clin Nutr. 
2020;74(6):852–5. https:// doi. org/ 10. 1038/ s41430‑ 020‑ 0646‑z.

 17. Alessi J, Oliveira GB, Franco DW, Amaral BB, Becker AS, Knijnik CP, et al. 
Mental health in the era of COVID‑19: prevalence of psychiatric disorders 
in a cohort of patients with type 1 and type 2 diabetes during the social 
distancing. Diabetol Metab Syndr. 2020;31(12):76. https:// doi. org/ 10. 
1186/ s13098‑ 020‑ 00584‑6.

 18. Scott SN, Fontana FY, Züger T, Laimer M, Stettler C. Use and perception of 
telemedicine in people with type 1 diabetes during the COVID‑19 pan‑
demic—results of a global survey. Endocrinol Diabetes Metab. 2020;4(1): 
e00180. https:// doi. org/ 10. 1002/ edm2. 180.

 19. Barone MTU, Harnik SB, Luca PV, Lima BLS, Wieselberg RJP, Ngongo B, 
et al. The impact of COVID‑19 on people with diabetes in Brazil. Diabetes 
Res Clin Pract. 2020;166: 108304. https:// doi. org/ 10. 1016/j. diabr es. 2020. 
108304.

 20. Eysenbach G. Improving the quality of web surveys: the checklist for 
reporting results of internet E‑Surveys (CHERRIES). J Med Internet Res. 

https://doi.org/10.1016/S1473-3099(20)30120-1
https://doi.org/10.1016/S1473-3099(20)30120-1
https://doi.org/10.1016/j.hlpt.2020.08.015
https://doi.org/10.1016/j.hlpt.2020.08.015
https://doi.org/10.5694/mja2.50822
https://doi.org/10.5694/mja2.50822
https://doi.org/10.1038/s41586-020-2404-8
https://doi.org/10.1016/j.dsx.2020.04.044
https://doi.org/10.1016/j.dsx.2020.04.044
https://doi.org/10.1016/j.cmet.2020.04.021
https://doi.org/10.1016/j.cmet.2020.04.021
https://doi.org/10.1016/S2213-8587(20)30271-0
https://doi.org/10.1016/S2213-8587(20)30271-0
https://www.diabetesatlas.org/en/
https://doi.org/10.1590/S0102-311X2003000700004
https://doi.org/10.1136/bmjopen-2013-003336
https://doi.org/10.2337/dc15-0730
https://doi.org/10.2337/dc15-0730
https://apps.who.int/iris/handle/10665/204871
https://apps.who.int/iris/handle/10665/204871
https://doi.org/10.1111/1467-8624.00164
https://doi.org/10.1590/1980-265x-tce-2018-0105
https://doi.org/10.1590/1980-265x-tce-2018-0105
https://doi.org/10.1348/135910707X186994
https://doi.org/10.1348/135910707X186994
https://doi.org/10.1038/s41430-020-0646-z
https://doi.org/10.1186/s13098-020-00584-6
https://doi.org/10.1186/s13098-020-00584-6
https://doi.org/10.1002/edm2.180
https://doi.org/10.1016/j.diabres.2020.108304
https://doi.org/10.1016/j.diabres.2020.108304


Page 11 of 11Binhardi et al. Diabetol Metab Syndr           (2021) 13:87  

2004;6(3): e34. https:// doi. org/ 10. 2196/ jmir.6. 3. e34. Erratum In https:// doi. 
org/ 10. 2196/ jmir. 2042

 21. Boni RB. Web surveys in the time of COVID‑19. Cad Saude Publica. 
2020;36(7): e00155820. https:// doi. org/ 10. 1590/ 0102‑ 311x0 01558 20.

 22. Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research 
electronic data capture (REDCap)—a metadata‑driven methodology 
and workflow process for providing translational research informatics 
support. J Biomed Inform. 2009;42(2):377–81. https:// doi. org/ 10. 1016/j. 
jbi. 2008. 08. 010.

 23. Michels MJ, Coral MH, Sakae TM, Damas TB, Furlanetto LM. Questionário 
de Atividades de Autocuidado com o Diabetes: tradução, adaptação 
e avaliação das propriedades psicométricas [Questionnaire of Dia‑
betes Self‑Care Activities: translation, cross‑cultural adaptation and 
evaluation of psychometric properties]. Arq Bras Endocrinol Metabol. 
2010;54(7):644–51. https:// doi. org/ 10. 1590/ s0004‑ 27302 01000 07000 09 
(Portuguese).

 24. Solano JP, Bracher ES, Faisal‑Cury A, Ashmawi HA, Carmona MJ, Neto LF, 
et al. Factor structure and psychometric properties of the Dispositional 
Resilience Scale among Brazilian adult patients. Arq Neuropsiquiatr. 
2016;74(12):1014–20. https:// doi. org/ 10. 1590/ 0004‑ 282X2 01601 48.

 25. Toobert DJ, Hampson SE, Glasgow RE. The summary of diabetes self‑care 
activities measure: results from 7 studies and a revised scale. Diabetes 
Care. 2000;23(7):943–50. https:// doi. org/ 10. 2337/ diaca re. 23.7. 943.

 26. Freitas SS, da Silva GRF, Rezende Neta DS, Silvada ARV. Analysis of the 
self‑care of diabetics according to by the Summary of Diabetes Self‑Care 
Activities Questionnaire (SDSCA). Acta Sci Health Sci. 2014;36(1):73–81. 
https:// doi. org/ 10. 4025/ actas cihea lthsci. v36i1. 16251.

 27. Scali J, Gandubert C, Ritchie K, Soulier M, Ancelin ML, Chaudieu I. Measur‑
ing resilience in adult women using the 10‑items Connor‑Davidson 
Resilience Scale (CD‑RISC) Role of trauma exposure and anxiety disorders. 
PLoS ONE. 2012;7(6):e39879. https:// doi. org/ 10. 1371/ journ al. pone. 00398 
79.

 28. Boni RB. Web surveys in the time of COVID‑19. Cad Saude Publica. 
2020;36(7):e00155820. https:// doi. org/ 10. 1590/ 0102‑ 311x0 01558 20 
(English, Portuguese, Spanish).

 29. Brazil Instagram users by age 2021 [Internet]. Statista. [cited 2021 Feb 
24]. Available from: https:// www. stati sta. com/ stati stics/ 866268/ insta 
gram‑ user‑ share‑ brazil‑ age/.

 30. Accili D. Can COVID‑19 cause diabetes? Nat Metab. 2021;3(2):123–5. 
https:// doi. org/ 10. 1038/ s42255‑ 020‑ 00339‑7.

 31. Pesquisa Nacional por Amostra de Domicílios—PNAD COVID19|IBGE 
[Internet]. [cited 2021 Feb 24]. Available from: https:// www. ibge. gov. br/ 
estat istic as/ socia is/ traba lho/ 27946‑ divul gacao‑ seman al‑ pnadc ovid1. 
html?= &t= resul tados.

 32. OPAS pede por melhoria no controle da diabetes para evitar compli‑
cações e COVID‑19 grave‑OPAS/OMS|Organização Pan‑Americana da 
Saúde [Internet]. [cited 2021 Feb 24]. Available from: https:// www. paho. 
org/ pt/ notic ias/ 12‑ 11‑ 2020‑ opas‑ pede‑ por‑ melho ria‑ no‑ contr ole‑ da‑ 
diabe tes‑ para‑ evitar‑ compl icaco es‑e‑ covid.

 33. Matheus ASM, Cabizuca CA, Tannus LRM, Passos AC, Schmidt AC, Gouveia 
AT, et al. Telemonitoring type 1 diabetes patients during the COVID‑19 
pandemic in Brazil: was it useful? Arch Endocrinol Metab. 2020;9:2359–
3997000000309. https:// doi. org/ 10. 20945/ 2359‑ 39970 00000 309.

 34. Alharthi SK, Alyusuf EY, Alguwaihes AM, Alfadda A, Al‑Sofiani ME. The 
impact of a prolonged lockdown and use of telemedicine on glycemic 
control in people with type 1 diabetes during the COVID‑19 outbreak in 
Saudi Arabia. Diabetes Res Clin Pract. 2021;2(173): 108682. https:// doi. 
org/ 10. 1016/j. diabr es. 2021. 108682.

 35. Ammar A, Brach M, Trabelsi K, Chtourou H, Boukhris O, Masmoudi L, 
et al. Effects of COVID‑19 home confinement on eating behaviour and 
physical activity: results of the ECLB‑COVID19 International Online Survey. 
Nutrients. 2020;12(6):1583. https:// doi. org/ 10. 3390/ nu120 61583.

 36. Marçal IR, Fernandes B, Viana AA, Ciolac EG. The urgent need for recom‑
mending physical activity for the management of diabetes during and 
beyond COVID‑19 outbreak. Front Endocrinol (Lausanne). 2020;28(11): 
584642. https:// doi. org/ 10. 3389/ fendo. 2020. 584642.

 37. Munekawa C, Hosomi Y, Hashimoto Y, Okamura T, Takahashi F, Kawano 
R, et al. Effect of coronavirus disease 2019 pandemic on the lifestyle and 
glycemic control in patients with type 2 diabetes: a cross‑section and 
retrospective cohort study. Endocr J. 2020. https:// doi. org/ 10. 1507/ endoc 
rj. EJ20‑ 0426.

 38. Ruissen MM, Regeer H, Landstra CP, Schroijen M, Jazet I, Nijhoff MF, et al. 
Increased stress, weight gain and less exercise in relation to glycemic 
control in people with type 1 and type 2 diabetes during the COVID‑19 
pandemic. BMJ Open Diabetes Res Care. 2021;9(1): e002035. https:// doi. 
org/ 10. 1136/ bmjdrc‑ 2020‑ 002035.

 39. Karatas S, Yesim T, Beysel S. Impact of lockdown COVID‑19 on meta‑
bolic control in type 2 diabetes mellitus and healthy people. Prim Care 
Diabetes. 2021;15:424–7. https:// doi. org/ 10. 1016/j. pcd. 2021. 01. 003 (Epub 
ahead of print).

 40. Eid LP, Leopoldino SAD, Oller GASAO, Pompeo DA, Martins MA, Gueroni 
LPB. Factors related to self‑care activities of patients with type 2 diabetes 
mellitus. Esc. Anna Nery. 2018 [cited 2021 Feb 24]; 22(4): e20180046. 
Available from: http:// www. scielo. br/ scielo. php? script= sci_ artte xt& 
pid= S1414‑ 81452 01800 04002 01& lng= en. https:// doi. org/ 10. 1590/ 
2177‑ 9465‑ ean‑ 2018‑ 0046.

 41. Nicolucci A, Kovacs Burns K, Holt RI, Comaschi M, Hermanns N, Ishii 
H, et al. DAWN2 Study Group. Diabetes Attitudes, Wishes and Needs 
second study  (DAWN2TM): cross‑national benchmarking of diabetes‑
related psychosocial outcomes for people with diabetes. Diabet Med. 
2013;30(7):767–77. https:// doi. org/ 10. 1111/ dme. 12245 (Erratum in: 
Diabet Med. 2013;30(10):1266).

 42. Ran L, Wang W, Ai M, Kong Y, Chen J, Kuang L. Psychological resilience, 
depression, anxiety, and somatization symptoms in response to COVID‑
19: a study of the general population in China at the peak of its epidemic. 
Soc Sci Med. 2020;262: 113261. https:// doi. org/ 10. 1016/j. socsc imed. 2020. 
113261.

 43. Kimhi S, Marciano H, Eshel Y, Adini B. Resilience and demographic char‑
acteristics predicting distress during the COVID‑19 crisis. Soc Sci Med. 
2020;265: 113389. https:// doi. org/ 10. 1016/j. socsc imed. 2020. 113389.

 44. Davidson JRT. Connor‑Davidson Resilience Scale (CDRISC) Manual. 
Unpublished. 01‑01‑2020, accessible at www. cdrisc. com.

 45. Khan P, Qayyum N, Malik F, Khan T, Khan M, Tahir A. Incidence of anxiety 
and depression among patients with type 2 diabetes and the predicting 
factors. Cureus. 2019;11(3): e4254. https:// doi. org/ 10. 7759/ cureus. 4254.

 46. Zhang JY, Shang T, Ahn D, Chen K, Coté G, Espinoza J, et al. How to best 
protect people with diabetes from the impact of SARS‑CoV‑2: report of 
the International COVID‑19 and diabetes summit. J Diabetes Sci Technol. 
2021;21:1932296820978399. https:// doi. org/ 10. 1177/ 19322 96820 978399.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

https://doi.org/10.2196/jmir.6.3.e34
https://doi.org/10.2196/jmir.2042
https://doi.org/10.2196/jmir.2042
https://doi.org/10.1590/0102-311x00155820
https://doi.org/10.1016/j.jbi.2008.08.010
https://doi.org/10.1016/j.jbi.2008.08.010
https://doi.org/10.1590/s0004-27302010000700009
https://doi.org/10.1590/0004-282X20160148
https://doi.org/10.2337/diacare.23.7.943
https://doi.org/10.4025/actascihealthsci.v36i1.16251
https://doi.org/10.1371/journal.pone.0039879
https://doi.org/10.1371/journal.pone.0039879
https://doi.org/10.1590/0102-311x00155820
https://www.statista.com/statistics/866268/instagram-user-share-brazil-age/
https://www.statista.com/statistics/866268/instagram-user-share-brazil-age/
https://doi.org/10.1038/s42255-020-00339-7
https://www.ibge.gov.br/estatisticas/sociais/trabalho/27946-divulgacao-semanal-pnadcovid1.html?=&t=resultados
https://www.ibge.gov.br/estatisticas/sociais/trabalho/27946-divulgacao-semanal-pnadcovid1.html?=&t=resultados
https://www.ibge.gov.br/estatisticas/sociais/trabalho/27946-divulgacao-semanal-pnadcovid1.html?=&t=resultados
https://www.paho.org/pt/noticias/12-11-2020-opas-pede-por-melhoria-no-controle-da-diabetes-para-evitar-complicacoes-e-covid
https://www.paho.org/pt/noticias/12-11-2020-opas-pede-por-melhoria-no-controle-da-diabetes-para-evitar-complicacoes-e-covid
https://www.paho.org/pt/noticias/12-11-2020-opas-pede-por-melhoria-no-controle-da-diabetes-para-evitar-complicacoes-e-covid
https://doi.org/10.20945/2359-3997000000309
https://doi.org/10.1016/j.diabres.2021.108682
https://doi.org/10.1016/j.diabres.2021.108682
https://doi.org/10.3390/nu12061583
https://doi.org/10.3389/fendo.2020.584642
https://doi.org/10.1507/endocrj.EJ20-0426
https://doi.org/10.1507/endocrj.EJ20-0426
https://doi.org/10.1136/bmjdrc-2020-002035
https://doi.org/10.1136/bmjdrc-2020-002035
https://doi.org/10.1016/j.pcd.2021.01.003
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S1414-81452018000400201&lng=en
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S1414-81452018000400201&lng=en
https://doi.org/10.1590/2177-9465-ean-2018-0046
https://doi.org/10.1590/2177-9465-ean-2018-0046
https://doi.org/10.1111/dme.12245
https://doi.org/10.1016/j.socscimed.2020.113261
https://doi.org/10.1016/j.socscimed.2020.113261
https://doi.org/10.1016/j.socscimed.2020.113389
http://www.cdrisc.com
https://doi.org/10.7759/cureus.4254
https://doi.org/10.1177/1932296820978399

	Diabetes self-care practices and resilience in the Brazilian COVID-19 pandemic: results of a web survey: DIABETESvid
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Statistical analysis

	Results
	Discussion
	Conclusions
	Acknowledgements
	References




