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Abstract 

Background: In patients with diabetes, the prevalence of depression and anxiety symptoms is about two to four 
times greater than in the general population. The association between diabetes and mental health disorders could 
be exacerbated in a stressful environment, and psychological distress could increase depressive symptoms and cause 
adverse diabetes outcomes.

Objectives: To assess the prevalence of mental health disorders in patients with diabetes during the social distanc-
ing period due to COVID-19 pandemic.

Methods: This is a cross-sectional study developed to assess the impact of social distancing on a cohort of adults 
with type 1 (n = 52) and type 2 diabetes (n = 68) in Brazil. Inclusion criteria involved having an HbA1c test collected in 
the past 3 months and having a valid telephone number in electronic medical records. The primary outcome was the 
prevalence of minor psychiatric disorders, assessed by survey (SRQ-20). Secondary outcomes included the prevalence 
of diabetes related emotional distress, eating and sleeping disorders, all assessed by validated surveys at the moment 
of the study. Statistical analyses included unpaired t-test for continuous variables and χ2 test for categorical variables.

Results: Overall (n = 120), participants had a mean age of 54.8 ± 14.4 years-old, and HbA1c of 9.0 ± 1.6% 
(75 ± 17.5 mmol/mol); 93% of patients showed signs of current mental suffering based on the surveys measured. 
Almost 43% of patients showed evidence of significant psychological distress, with a significant greater tendency in 
patients with type 2 diabetes. The presence of diabetes related emotional distress was found in 29.2% of patients; eat-
ing disorders in 75.8%; and moderate/severe sleeping disorders in 77.5%.

Conclusions: We found a high prevalence of evidence of psychological distress among patients with diabetes dur-
ing the COVID-19 pandemic and this highlights the need for mental health access and support for patients with type 
1 and type 2 diabetes.
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Background
Diabetes mellitus and psychiatric disorders share a 
mutual interface: the challenge of living and overcom-
ing diabetes may result in emotional overload, and the 
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presence of depression and anxiety symptoms may be 
associated with lower treatment adherence, leading to 
worse glycemic control [1, 2]. In patients with diabetes, 
the prevalence of depression and anxiety symptoms is 
about two to four times greater than in the general popu-
lation [3, 4]. Although more research is needed to fully 
understand the link between diabetes and depression, 
it is clear that metabolic dysregulation influences brain 
function and disturbances in peripheral glucose regula-
tion might be associated with depressed mood [5, 6]. 
Some cases of depression might result from low levels of 
insulin-like growth factor (IGF) into the brain, wich was 
shown to produce antidepressant behavioural responses 
in experimental studies [6–8]. Nutrient-activated gut 
to brain signaling pathways also appear to play a role in 
the genesis of depressive symptoms. A highly significant 
association between leptin levels, depressed mood and 
sleep disturbances has been shown in normal-weight 
individuals [6, 9]. Also, ghrelin can exert antidepressant 
effects in men and carbohydrates appear to lead to ghre-
lin suppression [6, 10, 11].

The  association between diabetes and mental health 
disorders could be exacerbated in a stressful environ-
ment, and psychological distress could increase depres-
sive symptoms and cause adverse diabetes outcomes [12, 
13].  The emergence of a potentially fatal pandemic rep-
resents a new reason for uncertainty and anxiety in this 
group of patients. Since December 2019, when a series of 
cases of severe pneumonia caused by a new coronavirus 
was described in Wuhan-China, the COVID-19 infec-
tion, as it became known, quickly spread throughout the 
world [14–16]. On Jul 07th, more than 11 million and 600 
thousand confirmed cases have been identified world-
wide, totaling 538 thousand deaths [17]. The first case of 
someone suffering from COVID-19 in South America 
was confirmed on February 26th, 2020 in São Paulo, Bra-
zil. Since then, Brazil has recorded the largest number 
of cases in Latin America and recently has emerged as a 
new epicenter of the pandemic in the world [18].

A number of measures have been taken to prevent 
the spread of COVID-19, involving the isolation of sus-
pected cases, tracking and monitoring of contacts, and 
dissemination of regional and national information, 
which included the recommendation of social distancing, 
especially for high risk groups such as patients with dia-
betes [19]. The social distancing recommendation have 
a psychological effect even in patients without diabetes, 
as shown by Talevi et al. [20]. In this review, the authors 
report that up to 53.8% of people experienced psycho-
logical distress during the initial stage of the COVID-19 
outbreak. A range of negative psychological responses 
were identified, such as anxiety, depression, insomnia 
and worries about individuals’ own health and family. 

The levels of stress, anxiety and depression ranged from 
mild to moderate-severe [20–24]. Among patients with 
confirmed infection, findings show that nearly 50% of 
people diagnosed with COVID-19 had depressive symp-
toms, over 55% had anxiety and almost 70% had somatic 
symptoms [20, 25].

The psychological repercussion of the current scenario 
in patients with diabetes is still hypothetical. It is well 
known that those patients, due to the conditions of the 
underlying disease, already have a greater tendency to 
develop psychiatric disorders throughout life. It is pos-
sible that the COVID-19 pandemic, as well as the social 
isolation determined by it, may interfere with parameters 
of mental health in patients with diabetes. The present 
study aimed to investigate the impact of the current pan-
demic on the prevalence of mental health disorders in 
patients with type 1 and type 2 diabetes.

Methods
Study design and setting
This is a cross-sectional study developed to assess the 
prevalence of mental health disorders in a cohort of 
patients living with diabetes during the social distancing 
period due to COVID-19 pandemic. Electronic medical 
records were used to select patients with diabetes in a fol-
low-up at the Endocrinology department of a public hos-
pital in Southern Brazil. Patients who met the inclusion 
criteria received a telephone call for an invitation and 
application of the informed consent form (by electronic 
means or audio recording). Participants who agreed to 
participate in this study received a second phone call for 
data capture. All the study procedures started 1  month 
after the disclosure of the national ordinance that stand-
ardizes the social distancing recommendation for risk 
groups, including diabetes, in Brazil. At the time of the 
evaluation, the state of Rio Grande do Sul followed the 
Contingency Plan and State Action for the Prevention of 
the Human Infection COVID-19, which restricted the 
functioning of establishments that offer essential services 
and which regulated the indication of an exceptional tel-
eworking regime for people with respiratory diseases, 
immunosuppressed or with chronic disease, upon medi-
cal recommendation. All data were collected in 8  days 
in order to have the same pandemic time for all partici-
pants. All contacts were made by telephone by trained 
researchers in order to preserve participants from social 
exposure. All data collected during the phone calls were 
recorded directly on an electronic database validated by 
the study staff.

Participants
Patients with type 1 and type 2 diabetes in a regular 
follow-up at the Endocrinology outpatient clinic, who 
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attended a medical appointment in a one-year period, for 
type 2 diabetes, and three-year period for type 1 diabe-
tes (from 2016 to 2019), were identified in an electronic 
database. Inclusion criteria involved age ≥ 18  years old, 
an hemoglobin A1c (HbA1c) test collected between 
January and March 2020 at the hospital laboratory, and 
having a valid telephone number in the electronic medi-
cal record. Patients who had any physical or cognitive 
impairment that  prevented the application of the study 
questionnaires (such as dementia and severe hearing 
impairment), as well as patients who were hospitalized at 
the time of the study, were excluded.

Variables and data sources
The primary outcome assessed was the prevalence of 
minor psychiatric disorders among patients with type 1 
and type 2 diabetes. Secondary outcomes included the 
prevalence of diabetes-related emotional distress, eating 
disorders and sleeping disorders at the moment of the 
study.

For the assessment of psychological distress, such as 
anxiety and depression, the Brazilian validated version 
of the Self Report Questionnaire-20 (SRQ 20) was used 
[26, 27]. This 20-item questionnaire addresses questions 
related to physical and psychoemotional symptoms  that 
may have been presented in the past 30 days, asking yes 
or no questions. A positive screening for minor psychi-
atric disorders was considered when the survey scored 
greater than or equal to 7, which was considered a sign of 
current mental suffering.

Diabetes-related emotional distress was assessed by 
the Brazilian validated version of the Problem Areas in 
Diabetes Scale (B-PAID), which is a 20-item question-
naire that contemplates the patient’s perspective on the 
impact of certain issues related to diabetes on a 4-point 
response scale, with responses ranging from 0 = “it is not 
a problem” to 4 = “it is a serious problem”. The scores for 
each item were summed up, and then multiplied by 1.25 
to generate a total score out of 100. Severe diabetes emo-
tional distress was considered present when the score 
was greater than or equal to 40 [28, 29].

The prevalence of eating disorders was assessed by the 
Brazilian validated version of the Eating Attitudes Test 
(EAT-26). This survey addresses 26 issues related to eat-
ing habits and attitudes on a 3-point response scale, with 
responses ranging from 0 = “never” to 3 = “always”. The 
presence of a significant eating disorder was considered 
when the score was greater than or equal to 20 [30, 31].

To assess sleep disorders, the Brazilian version of the 
Mini Sleep Questionnaire (MSQ), a 10-item scale, was 
used on a 7-point response scale, with responses rang-
ing from 1 = “never” to 7 = “always”. A sleep disorder 

(moderate or severe) was considered when a score greater 
than or equal to 28 was present [32, 33].

It should be noted that the scales used to assess men-
tal health disorders were designed for self-application. 
The fact that those scales were applied by telephone 
contact could be a potential source of bias. To minimize 
this effect, the researchers strictly followed the steps of 
the questionnaires, repeating the alternative answers to 
each question only when requested to be as accurate as 
possible.

Demographics and clinical data, such as the presence 
of comorbidities, continuous use medications, weight 
and height—obtained from the last visit for calculating 
the body mass index (BMI) –, and HbA1c (high-perfor-
mance liquid chromatography method) data from the last 
3 months were collected from electronic medical records. 
Cardiovascular disease was considered present if there 
was a previous history of coronary heart disease, stroke, 
or heart failure registered in medical records. The pres-
ence of diabetes complications was also documented 
according to medical records. The presence of retinopa-
thy was considered based on the last registered fundus 
examination. For neuropathy, it was considered the pres-
ence of a documented diagnosis of previous neuropathy 
or a monofilament 10  g test altered in the last medical 
appointment. For diabetic nephropathy, it was consid-
ered the presence of microalbuminuria or chronic kidney 
disease in which the etiology was attributed to diabetes in 
the medical records.

Some clinical data, such as the use of antidepressant 
or anxiolytic drugs and previous diagnosis of psychiatric 
disorders, were obtained from both electronic medical 
records and checked directly with the patients during the 
phone calls. Previous diagnosis of common mental dis-
order was considered if there was a previous or current 
diagnosis of depressive episode, major depressive disor-
der or anxiety disorders. Compliance with the recom-
mendation of social distance was questioned directly to 
the participants according to the follow: (1) total social 
distancing was considered when the patient did not leave 
the house under any circumstances; (2) partial social dis-
tancing was considered when the patient left the house 
only for basic activities (such as going to the market and 
pharmacy); or (3) no social distancing, when the patient 
maintained regular activities.

The institutional ethics committee approved the study 
protocol (Number 4.029.368), and all authors signed the 
confidentiality document for data use.

Sample size
The sample size was calculated for a prevalence survey 
with finite population correction. Considering that the 
prevalence of anxiety and depression disorders among 
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patients with type 1 was 17.6% and type 2 diabetes was 
16%, we considered a mean prevalence known of 17%. 
The calculation was performed taking into account that 
in 2019 there were 16.8 million individuals with diabe-
tes in Brazil. The number required for an analysis with 
5% accuracy and 85% confidence level was 117 patients 
[4, 34, 35]. The number of patients included with type 1 
diabetes and type 2 diabetes was determined randomly. 
The limitations imposed by the current pandemic and 
the recommendation of social distancing to patients with 
diabetes added difficulty in approaching and contacting a 
greater number of patients, which motivated the choice 
of the 85% confidence level.

Statistical methods
Analyses were performed using SPSS Statistics 20. 
Descriptive data are presented as mean and standard 
deviation (SD) or percentages. The data distribution was 
analysed and, since it had a normal distribution, para-
metric tests were used. In order to evaluate possible dif-
ferences according to diabetes type, statistical analyses 
included unpaired t-test for continuous variables and 
χ2 test for categorical variables. The primary outcome 
(minor psychiatric disorders) was then evaluated as the 
dependent variable in a multivariable logistic regression 
model designed to control for possible confounders in 
the interaction between the primary outcome and the 

diabetes type. An α level of ≤ 0.05 was used to determine 
statistical significance. This study followed the STROBE 
statement for the reporting.

Results
Participant characteristics
A total of 245 potentially eligible patients were identi-
fied, and 146 were randomly recruited to participate in 
the study. The recruitment stopped after inclusion of the 
planned sample size, when 120 individuals, 52 with type 
1 and 68 with type 2 diabetes, agreed to participate and 
provided informed consent (see Additional file 1: Figure 
S1). Age, sex, diabetes duration, and HbA1c levels did not 
differ by enrollment status (data not shown).

Overall (n = 120), participants had a mean age of 
54.8 ± 14.4  years old; 55.8% were female, 85.8% white 
and 76.7% overweight/obese. The mean diabetes 
duration was 21.8 ± 10.9  years and the HbA1c value 
was 9.0 ± 1.6% (75 ± 17.5  mmol/mol) (see Table  1). 
Patients with type 2 diabetes were older (62.3 ± 9.1 vs. 
45.0 ± 14.2 years of age; p < 0.001), had a greater racial 
representation (22.1% vs. 3.8% not white; p = 0.02) and 
a higher prevalence of overweight and obesity (95.6% 
vs. 51.9%; p < 0.001), when compared with patients 
with type 1 diabetes. Although younger, type 1 diabetes 
patients had a longer diabetes duration (25.2 ± 11.5 vs. 

Table 1 Demographics and clinical characteristics of study participants

Data are mean ± standard deviation or %. An α level of ≤ 0.05 indicates significant difference. BMI, Body mass index; HbA1c, hemoglobin A1c. ACE, Angiotensin-
converting enzyme; a Common mental disorders, which includes depressive episode, major depressive disorder and anxiety disorders. b Social distancing includes 
patients who followed the orientation of total (home-staying only) or partial social isolation (left home only for basic activities, such as market, pharmacy and health 
care)

Total (n = 120) Type 1 diabetes (n = 53) Type 2 diabetes (n = 68) P value

Age (years) 54.8 ± 14.4 45.0 ± 14.2 62.3 ± 9.1 < 0.001

Sex (% female) 55.8% 48.1% 61.8% 0.13

Race/ethnicity (% white) 85.8% 96.2% 77.9% 0.02

Diabetes duration (years) 21.8 ± 10.9 25.2 ± 11.5 19.2 ± 9.7 < 0.01

Age at diabetes diagnosis (years) 32.7 ± 16.1 19.8 ± 12.7 42.8 ± 10.3 < 0.001

HbA1c (%) (mmol/mol) 9.0 ± 1.6
75 ± 17.5

8.8 ± 1.5
73 ± 16.4

9.1 ± 1.7
76 ± 18.6

0.29

Diabetes complications

 Retinopathy 48.3% 55.8% 42.6% 0.15

 Neuropathy 30.0% 30.8% 29.4% 0.87

 Nephropathy 40.0% 38.5% 41.2% 0.76

Insulin use (%) 92.5% 100% 86.8% < 0.01

Metformin use (%) 42.5% 0% 75% < 0.001

BMI (% overweight/obese) 76.7% 51.9% 95.6% < 0.001

Systemic arterial hypertension (%) 58.3% 30.8% 79.4% < 0.001

Cardiovascular disease 29.2% 15.4% 39.7% < 0.01

ACE inhibitors use 46.7% 30.8% 58.8% < 0.01

Previous diagnosis of common mental  disordersa 23.3% 25.0% 22.1% 0.70

Social distancing (% total/partialb) 92,5% 88,5% 95,6% 0.14
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19.2 ± 9.7  years; p < 0.01). Both groups were compara-
ble with respect to HbA1c levels and presence of diabe-
tes complications.

From the whole group, 9 patients (7 type 1, and 3 
type 2 diabetes) had some previous serious psychiatric 
diagnosis, which were not considered as common men-
tal disorders in analysis. Among patients with type 1 
diabetes, 3 had a diagnosis of schizophrenia; 1 bipolar 
mood disorder; 1 borderline personality disorder; and 
1 self-mutilation history. Among patients with type 2 
diabetes, 1 patient had a previous diagnosis of schizo-
phrenia and 1 had a diagnosis of obsessive–compul-
sive disorder. There was no difference between type 1 
and type 2 diabetes regarding the presence of previous 
common mental disorders. Regarding social distancing, 
in total, 42.5% of patients were following the guidance 
of total isolation, 50% were on partial social distancing 
(leaving home only for basic activities) and only 7.5% 
were not on doing any type of social distancing (keep-
ing regular daily activities). There was no difference 
between groups with regard to social distancing.

Survey results
In the studied participants, 93.3% (94.2% in type 1 and 
92.6% in type 2 diabetes, p = 0.73) had some sign of a 
psychiatric disorder, which was assessed by a positive 
screening in at least one of all the specific scales meas-
ured in this study (minor psychiatric disorders, diabe-
tes-related emotional distress, and eating and sleeping 
disorders).

Regarding the primary outcome, the presence of psy-
chological distress, that measure depressive and anxiety 
symptoms, 44.2% of patients had a positive screening 
based on the SRQ 20 (see Fig. 1). In the type 1 diabetes 
group, this prevalence was 32.7%, while in the group with 
type 2 diabetes, the prevalence of psychological distress 
was higher, 52.9% (p = 0.03). The question number 17 
of the SRQ 20 (“has the thought of ending your life been 
on your mind“) addresses suicidal ideation, and, over-
all, 6.7% of patients had a positive response to this item. 
Also, considering all the demographic and clinical dif-
ferences between type 1 and type 2 diabetes patients 
showed in Table 1, we performed a multivariable logistic 
regression to evaluate the impact of variables of clinical 

Fig. 1 Prevalence of positive screening for psychiatric disorders among patients with type 1 and type 2 diabetes. The Self Report Questionnaire-20 
(SRQ 20) was used for the assessment of minor psychiatric disorders, such as anxiety and depression. Diabetes related emotional distress was 
assessed by the Brazilian Problem Areas in Diabetes Scale (B-PAID). The prevalence of eating disorders was assessed by the Eating Attitudes Test 
(EAT–26). The Mini Sleep Questionnaire (MSQ) was used to assess sleep disorders. *P = 0.03
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interest on the interaction between the primary outcome 
(minor psychiatric disorders) and the type of diabetes 
(see Table 2). We included into the model; age, sex, race/
ethnicity, age of diabetes diagnosis, HbA1c, BMI, previ-
ous common mental disorders, and social distancing. The 
adjusted Odds Ratio and its 95% confidence interval for 
the interaction between minor psychiatric disorders and 
type 2 diabetes was 7.60 (1.97–29.34). 

Secondary outcomes included the prevalence of diabe-
tes-related emotional distress, eating disorders and sleep-
ing disorders. The presence of diabetes-related emotional 
distress was found in 29.2% of patients; eating disorders 
in 75.8%; and moderate/severe sleeping disorders in 
77.5% of patients (Fig. 1). There was no significant differ-
ence in these outcomes between patients with type 1 and 
type 2 diabetes. In the type 1 diabetes group, the preva-
lence of diabetes-related emotional distress was 28.8% 
vs. 29.4% in the type 2 diabetes group (p = 0.95). For the 
eating disorders evaluation, 78.8% of patients with type 1 
diabetes showed a positive screening for eating disorders 
vs. 73.5% of those living with type 2 diabetes (p = 0.50). In 
the analysis of sleep pattern, 76.9% of patients with type 1 
diabetes showed signs of moderate/severe sleep disorder 
vs. 77.9% of those living with type 2 diabetes (p = 0.89). 
We also performed a multivariable logistic regression to 
evaluate the impact of BMI on the interaction between 
the positive screening for eating and sleeping disorders 
and the type of diabetes, and no significant interaction 
was identified (data not shown).

Discussion and conclusions
In this study, we sought to investigate psychologi-
cal characteristics of people living with diabetes after 
1  month of social distancing recommendations in 
Brazil. We found a high prevalence of significant psy-
chological distress among patients with type 1 and 

type 2 diabetes, with approximately 93% of the stud-
ied patients showing signs of current mental suffer-
ing in some psychological specific area. Almost half of 
the patients had a positive screening for psychological 
distress, such as anxiety and depression, with a signifi-
cant greater tendency in patients with type 2 diabetes. 
The presence of diabetes-related emotional distress 
was present in only 29.2% of the interviewees, which 
does not appear to directly justify the high prevalence 
of psychiatric disorders found in this study. Approxi-
mately three out of four patients had a positive screen-
ing for eating and sleeping disorders, which may reflect 
the systemic repercussion of a latent anxiety condition.

It is well documented that depression and anxiety 
are more prevalent among patients with diabetes when 
compared to general population [36–38]. An epidemio-
logical study by Meurs et al. evaluating more than 90,000 
patients found an 80% increased risk of depression and 
anxiety in patients with diabetes [36]. The data described 
in the literature shows a co-prevalence of diabetes and 
depression ranging from 17.6 to 21% [39, 40]. In Brazil, 
the prevalence of depression in patients with diabetes, 
in usual situations, appears to be similar to that found 
in other countries, reaching 22% in the most recently 
published study [41]. Considering the current scenario, 
a study by Huang et  al. in China showed a prevalence 
of anxiety and depression in the general population of 
35% and 20%, respectively [42]. This makes us reflect 
about the possible impact that 1  month of social dis-
tancing, associated with all the stressors related to the 
current pandemic, has on this group of patients. Health 
appointments not fully available, difficulties in obtain-
ing diabetes medications and supplies, besides the lack 
of scientific information regarding the real relationship 
between COVID-19 and diabetes, may have contributed 
to the high prevalence of psychological distress found in 

Table 2 Multivariable logistic regression to identify predictors of minor psychiatric disorders

Multivariable logistic regression model to assess predictors of the presence of minor psychiatric disorders (χ2 = 17.94, p 0.05,  R2 Negelkerke 0.19). BMI, Body mass 
index; HbA1c, hemoglobin A1c. Common mental disorders includes depressive episode, major depressive disorder and anxiety disorders. Social distancing includes 
patients who followed the orientation of total or partial social detachment (left home only for basic activities, such as market, pharmacy and health care)

Odds ratio Confidence interval (95%) P value

Age at diagnosis (per 1 year increase) 0.96 0.92–0.99 0.04

Sex (female) 2.24 0.95–5.32 0.06

BMI (eutrophic) 1.77 0.56–5.56 0.33

Age (per 1 year increase) 1.01 0.97–1.06 0.66

Previous diagnosis of common mental disorders 1.15 0.43–3.11 0.77

HbA1c (per 1% increase) 1.03 0.79–1.35 0.81

Race/ethnicity (white) 1.01 0.28–3.64 0.98

Social distancing 2.04 0.35–11.81 0.42

Type 2 diabetes 7.60 1.93–29.71 0.004
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this study. The possible vulnerability intrinsic to diabetes 
seems to be exacerbated in the current scenario.

It is important to notice that the COVID-19 pandemic 
may impact patients with type 1 and type 2 diabetes dif-
ferently. There is a tendency for a higher prevalence of 
depression in patients with type 2 diabetes when com-
pared to those with type 1 diabetes in normal situations. 
A study performed by Bak et  al. showed that patients 
with type 2 diabetes had almost twice the prevalence 
of depression symptoms when compared to those with 
type 1 diabetes [43]. In addition, intrinsic differences in 
types of diabetes can be affected in different ways dur-
ing the period of social distancing. In type 1 diabetes, 
which requires precision in terms of the amount and tim-
ing of insulin administration, having more time at home 
could result in improved adherence and disease control. 
On the other hand, in type 2 diabetes, the maintenance 
of healthy habits, including physical exercise and bal-
anced diet, can be greatly impaired during quarantine. 
These possible differences can have a positive or negative 
impact in terms of glycemic control, contributing differ-
ently to the appearance of psychological distress during 
the COVID-19 pandemic. It should be noted that these 
differences are still hypothetical, requiring specific stud-
ies for a better understanding.

Besides the high prevalence of psychological distress, 
our findings highlight the observation that the risk of 
suicide may be increased during the period of social dis-
tancing by COVID-19 in patients with diabetes. In the 
studied cohort, almost 7% of patients expressed positive 
responses to the question “has the thought of ending your 
life been on your mind?” in the SRQ 20. It is important 
to notice that the questionnaires were applied in a sin-
gle phone call interview generated by researchers who 
had no bond or previous connection with participants. 
It is possible that, if applied under other conditions, this 
number would be even higher. Our findings are compat-
ible with what was exposed by Gunnel et al., which stated 
that the pandemic would cause distress and leave many 
people vulnerable to mental health problems and sui-
cidal behavior. Mental health consequences are likely to 
be present for longer and peak later than the actual pan-
demic [44]. This reinforces the importance of the active 
and ongoing participation of mental health professionals 
in policy task forces during this critical period [45].

Our study also showed a high prevalence of eating 
disorders among patients with diabetes after 1  month 
of social distancing. Literature data show that approxi-
mately 14% to 35% of patients with diabetes have a posi-
tive screening for eating disorders when assessed by 
EAT-26, a percentage much lower than the one found 
in our cohort [46, 47]. A pilot study by Fernandez-
Aranda et  al. demonstrated that, after just 2  weeks of 

confinement, almost 38% of patients reported symp-
toms related to eating disorders. The authors reflect that 
concerns about health and fitness during confinement 
might serve as a precipitating factor for the development 
of an eating disorder in vulnerable individuals [48]. It is 
important to note that our study was carried out after a 
longer period of social distancing, but in milder confine-
ment conditions, different from the lockdown measures 
evaluated in the study by Fernandez-Aranda et  al. Nev-
ertheless, although not evaluated in our study, the high 
prevalence of eating disorders in this population could 
interfere in diet and, consequently, in glycemic control.

Another relevant aspect of our study was the high prev-
alence of sleep disorders in patients with diabetes dur-
ing this period. Only one study was carried out to assess 
sleep quality during the COVID-19 pandemic, which 
showed 18% prevalence of sleeping disorders [43]. We 
believe that the presence of a positive screening for mod-
erate and severe sleep disorder in our cohort is possibly 
multifactorial: the presence of obstructive sleep apnea in 
the groups with highest BMI, eventual nocturnal hypo-
glycemia episodes, staying longer time at home, practic-
ing less physical activity, and having irregular sleep times 
may play an important role in this variable. In addition, 
it is possible that the presence of insomnia in this period 
reflects an anxiety sign related to a heightened concern 
about the risk of having COVID-19 while having diabe-
tes. These hypotheses are merely speculation, requiring 
specific studies for better understanding.

It is important to highlight some limitations of the pre-
sent study. This study involved a cross-sectional research 
design and data regarding mental health that was not 
assessed before the period of social distancing for com-
parison in this same population. The absence of a control 
group without diabetes is also a limitation of the study. 
It must be taken into account that a relatively small sam-
ple was included in this study, although in accordance 
to the sample size calculation. In addition, patients were 
selected from a single tertiary center, which can limit 
external validity. Some parameters, such as labor activi-
ties and patients’ current purchasing power, and specific 
information on the use of antipsychotics and mood stabi-
lizers were not available in the electronic medical records 
and were not assessed directly with the participants, not 
allowing us to interpret the medication use and economic 
impact of this period in mental health.

Some limitations should be considered in relation 
to the scales used. The scales used to assess psychi-
atric disorders work as screening tools and have no 
diagnostic value. The scales used were originally vali-
dated for self-application and, in our study, they were 
applied by researchers through phone calls due to 
the limitations imposed by the current scenario. The 
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self-report-questionnaire (SRQ-20), which was used to 
assess the primary outcome, has validation for minor 
psychiatric disorders screening in primary health care in 
Brazil [48]. Despite not presenting validation for screen-
ing in patients in tertiary care, patients with diabetes 
mellitus are included in primary care samples. For the 
assessment of eating disorders, the eating attitudes test 
(EAT-26) was used. Although there are no validation 
studies in the population with diabetes, their results are 
widely generalizable and used for screening, indicating 
food preoccupation and restriction [30, 31]. The EAT-
26 is often indicated as one of the methods of choice for 
the initial assessment of eating disorders in patients with 
diabetes, according to Young-Hyman et al. [49]. The mini 
sleep questionaire (MSQ) used to assess sleep disorders 
has validation only for the general population and there 
are no specific studies on its use in patients with diabetes 
[32, 33].

Despite not having a diagnostic purpose, this study 
found a high number of patients showing evidence of sig-
nificant psychological distress among patients with type 
1 and type 2 diabetes during the COVID-19 pandemic. 
Our results serve as an alarm for the impact that the cur-
rent scenario may have on the mental health of patients 
with diabetes. The data from this study highlight the 
need for mental health access and support for patients 
with type 1 and type 2 diabetes during and after this 
pandemic. Future studies and actions should address the 
impact of strategies to care for mental health in diabetes 
and to prevent glycemic control deterioration during a 
quarantine period.
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