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ABSTRACT 

To evaluate factors associated with the level of physical activity during the COVID-19 pandemic in individuals 

with type 2 diabetes mellitus (DM2). Cross-sectional study, involving 211 people with DM2 aged ≥ 45 years, 

using Google Forms to collect information: personal data, International Physical Activity Questionnaire (IPAQ), 

Self-Care Inventory (SCI-R) and Brazilian version of the PAID Scale (B-PAID). There was a prevalence of DM2 

diagnosis over 10 years (42.1%); in general, they were active (55.2%), with high emotional distress (52.6%) and 

low self-care (71.6%). There was an association between the level of physical activity and perceived health [95% 

CI OR = 2.421-1.264; p < 0.008) and the level of physical activity and insomnia (OR = 0.410-0.196; (p < 0.018). 

A higher level of physical activity was associated with positive self-perception of health and insomnia. 
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RESUMO 

Avaliar fatores associados ao nível de atividade física durante a pandemia da COVID-19 em indivíduos com 

diabetes mellitus tipo 2 (DM2). Estudo transversal, envolvendo 211 pessoas com DM2 e idade ≥ 45 anos, 

utilizando o Google Forms para coletar informações: dados pessoais, Questionário Internacional de Atividade 

Física (IPAQ), Inventário de Autocuidado (SCI-R) e Versão Brasileira da Escala PAID (B-PAID). Houve 

prevalência do diagnóstico do DM2 acima de 10 anos (42,1%); no geral, eram ativos (55,2%), com alto sofrimento 

emocional (52,6%) e com baixo autocuidado (71,6%). Foi observada associação do nível de atividade física e a 

percepção de saúde [IC 95% OR = 2,421-1,264; p < 0,008) e o nível de atividade física e a insônia (OR = 0,410-

0,196; (p < 0,018). O maior nível de atividade física foi associado à autopercepção de saúde positiva e à insônia. 

 

Palavras-chave: Diabetes mellitus. Isolamento social. Atividade física. COVID-19. 

 

INTRODUCTION 

 

According to the International Diabetes Federation (IDF), diabetes mellitus is defined 

as a metabolic disorder that causes persistent hyperglycemia as a result of a deficit in insulin 

production or action 1. It is also a public health problem associated with urbanization, the 

epidemiological and nutritional transition, sedentary lifestyle, overweight, population aging and 
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the survival of people with diabetes 1. There are two main types of diabetes mellitus: type 1 

diabetes mellitus (DM1), characterized by the inability to produce insulin, and type 2 diabetes 

mellitus (DM2), which is associated with insulin resistance 1,2. DM2 accounts for most cases of 

diabetes (90-95%) and has no cure, only control, with obesity, physical inactivity and an 

unhealthy diet being the main contributing factors 1,2. 

The Brazilian Society of Diabetes (SBD 2019-2020) states that the objective of DM2 

treatment is to prevent or delay complications and preserve the quality of life (QoL) of patients 

2. QoL is an important component in treatment, as it reflects the individual’s perception of their 

life in facing health problems, their consequences and associated treatments 3. In this context, 

self-care is an essential part of the treatment, with practices and activities aimed at the health, 

well-being and life of people with diabetes. This includes maintaining a healthy diet, an active 

lifestyle, monitoring glucose, using medications correctly, solving problems and reducing 

risks2. 

In its guidelines on physical activity and sedentary behavior (2020), The World Health 

Organization (WHO) recommends that adults and older adults with chronic conditions, such as 

DM2, maintain regular physical activities of moderate to vigorous intensity, as this can reduce 

disease progression 4. Physical activity plays a key role in promoting health, preventing and 

treating DM and its complications, contributing to maintaining a healthy weight and general 

well-being 4. 

Many countries adopted social isolation as a preventive measure during the COVID-19 

pandemic, especially for risk groups such as people with diabetes 5. DM has been associated 

with the severe form of COVID-19 and has been one of the most common comorbidities in fatal 

cases of the disease 6,7. Confinement and the remote performance of activities resulted in a 

reduction in physical activity levels, which had a significant impact on health in several aspects, 

including physical 5,8,9. 

Thus, this study aimed to evaluate factors associated with the physical activity level 

during the COVID pandemic in individuals with DM2. 

 

METHODOLOGY 

 

This cross-sectional observational study involved volunteers aged 45 years or older, 

diagnosed with DM2 for at least six (6) months. The form used in the present study was 

available online on the Google Forms platform from January 25 to June 30, 2021 
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(epidemiological weeks 4 to 26 of 2021, of Epidemiological Bulletin number 148; a decrease 

period in the number of cases and the start of reopening). An electronic form for collecting 

personal data and self-administered questionnaires adopted in the study were available, and 

enabled the volunteers to participate at a low cost and without exposing them, or the researchers, 

to the risk of contamination. The form did not receive personal identification from the 

participants. 

This study followed the ethical principles of respect for people’s autonomy, indicated 

by the Resolution of the National Health Council (CNS), no. 466, of December 12, 2012, and 

was approved by the Research Ethics Committee of the Federal University of Pernambuco 

(Opinion number: 4,459,310). After reading the information about the study and the Informed 

Consent Form, the interested parties clicked on the option: “I declare that I understand the 

objectives, risks and benefits of my participation in the research and I agree to participate”. 

The individuals who participated in the study were people diagnosed with DM2 

recruited from a database referring to previous studies and through disclosure in the UFPE 

newsletter and digital media (Facebook, Instagram and WhatsApp). 

The evaluation form and questionnaires were made available in the following order: 

1. The following information was collected on the evaluation form: personal 

identification data; patient’s clinical history (hypertension and cardiac complications); social 

history (smoking, alcoholism and practice of physical activity); functional independence and 

limitations in activities of daily living (ADLs ), medications in use; identification of patients 

who were infected by COVID-19 and manifested symptoms (cough, shortness of breath, 

fatigue, fever, sore throat, nasal congestion, headache, body pain, loss of taste and smell) and 

recovery time. 

2. The International Physical Activity Questionnaire (IPAQ) was chosen for this study 

due to its efficiency, feasibility and validity to quantify the physical activity of the population 

at different levels involving leisure, commuting from one place to another, housework and 

occupational activities. It is an acceptable and validated self-reported questionnaire for 

Brazilian Portuguese. It was used in its short form which records activity at four levels of 

intensity: 1) vigorous intensity, such as aerobics, 2) moderate intensity, such as recreational 

cycling, 3) walking, and 4) sitting time. It is structured to provide separate scores for each type 

of activity 10,11. Data processing and classification were carried out as suggested by the 

guidelines of the IPAQ Coordinating Center in Brazil (CELAFISCS) and the IPAQ 

GUIDELINE 12. 
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3. The Self-Care Questionnaire Inventory-Revised (SCI-R), translated and validated 

into Portuguese as the Self-Care Inventory, was selected for this study because it is a self-report 

questionnaire that assesses patients’ perceptions of self-care behaviors, valid for type 2 diabetic 

patients. It provides brief and solid analysis of adherence to recommended self-care behaviors 

for adults with type 1 or type 2 diabetes 9. The questionnaire consists of 15 questions involving 

glucose monitoring, physical exercise and dietary care, and uses a 5-point Likert scale to reflect 

how well patients followed diabetes treatment recommendations in the last 1-2 months (1 = 

"never" to 5 = "always"). Higher scores indicate better adherence 13. 

4. The assessment of the impact of diabetes on quality of life was performed using the 

Brazilian version of the PAID Scale (B-PAID), validated for Brazilian Portuguese, consisting 

of 20 questions that indicate the individual’s perception of the problems faced in everyday life 

with the disease, and focuses on aspects related to living with DM and its treatment. It presents 

four subdivisions: problems with food, social support, treatment and emotional problems. It 

uses a score from 0 to 100, in which the maximum score is configured as greater suffering. The 

total score is obtained by adding the answers to the 20 PAID items and multiplying by 1.25. 

Possible response options are divided into a five (5)-point Likert scale, ranging from: “Not a 

problem=0”, “Small problem=1”, “Moderate problem=2”, “Almost serious problem= 3”, 

“Serious problem=4”. The cut-off point for analyzing the results is 40, with equal or higher 

values indicating a high degree of emotional distress 14. 

 

STATISTICAL ANALYSIS 

 

As data were being collected, they were automatically stored in an Excel XP 2010 

Microsoft® database and all statistical analyzes were performed with Statical statistical software 

Package for Social Science (SPSS) version 20 for Windows. Statistical analyzes comprised 

descriptive and inferential statistics. Descriptive statistics were performed to describe 

demographic and clinical characteristics, variables related to care during the COVID-19 

pandemic, and physical activity level. Therefore, absolute (n) and relative (%) frequencies were 

used for categorical variables. 

We initially used bivariate analyzes (Pearson’s Chi-Squared test or Fisher’s Exact Test) 

to determine the factors associated with the of physical activity level. In this sense, all variables 

with a value of p<0.05 in the bivariate analyzes were tested in the multivariate analysis using 

Binary Logistic Regression. The variables with values of P<0.05 remained in the final model 



Freitas, Santos, Chaves, Moraes, Lima 

                                                                          Saud Pesq. 2023;16(3):e-11708 - e-ISSN 2176-9206 

(Wald test). The selection method adopted for choosing the variables was stepwise in the 

backward direction. When necessary, the models were compared through Omnibus Model 

Coefficients tests. The Hosmer-Lemeshow test was adopted to assess the goodness-of-fit. Odds 

ratios (OR) and 95% confidence intervals (95% CI) were obtained for each variable. The value 

of p<0.05 was adopted as statistically significant for all analyses. 

Data availability 

It was not possible to communicate with 78 of the 192 contacts in the database for 

various reasons such as: the number does not exist, the number belongs to someone else, or the 

contact would not answer the calls. It was possible to contact 114 patients, and three (3) of these 

refused to participate, claiming fear of scam or fraud; 10 were unable to participate because 

they were hospitalized, had low vision or difficulty using electronic means. Of those who agreed 

to participate, 37 responded to the form. 

Adding the participants from the database and social media, we obtained 235 responses; 

of these, 24 had to be excluded: 16 for incomplete data; eight (8) for not meeting the inclusion 

criteria; five (5) did not have DM2; and three (3) had only been diagnosed four months ago 

(period less than six months). Thus, 211 valid responses remained. All answered the electronic 

form correctly, were aged 45 years or older and had been diagnosed with DM2 for at least six 

months, thus meeting the inclusion criteria of the study. 

 

 
Figure 1. Flowchart for inclusion of participants in the study. 
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RESULTS 

 

Table 1 presents the demographic and clinical characteristics of the present study 

sample. There were 211 people with DM2, of which 55.5% were between 45 and 59 years old, 

and 67.3% (142) were female. In the clinical data of this population, the majority (42.1%) had 

been diagnosed for more than 10 years, and 32.2% had two or more associated comorbidities. 

 

Table 1. Sample characteristics 

Variables n (%) 

Sex  

Masculine 69 (32.7) 

Feminine 142 (67.3) 

Age group  

Up to 59 years 117 (55.5) 

60 to 69 years 67 (31.8) 

Over 69 years old 27 (12.7) 

Skin color  

White 124 (58.8) 

not white 87 (41.2) 

Family income  

Up to 3 minimum wages 106 (50.2) 

Above 3 minimum wages 105 (49.8) 

Education  

up to full elementary 44 (20.9) 

Complete high school or higher 167 (79.1) 

Marital status  

Lives with partner 112 (53.1) 

Does not live with partner 99 (46.9) 

Diagnosis of diabetes  

Less than 5 years 55 (26.1) 

Between 5 and 10 years 67 (31.8) 

Over 10 years 89 (42.1) 

Number of associated comorbidities  

None 70 (33.2) 

One 73 (34.6) 

two or more 68 (32.2) 

Diabetes complications  

Amputation 2 (0.9) 

Vision problems 52 (24.6) 

Diabetic foot 15 (7.1) 

Other complications 27 (12.8) 

Smoking  

   former smoker 51 (54.2) 

smoker 19 (9.0) 

non-smoker 141 (66.8) 

Alcoholism  

Yes 61 (28.9) 

No 150 (71,) 

Health perception  
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positive 111 (52.6) 

Negative 100 (47.4) 

Values presented in absolute frequency (relative frequency). 

Source: self-authored 

Table 2 presents the variables related to care during the COVID-19 pandemic, in which 

80.1% of the volunteers said they had carried out social isolation, while 67.8% were still 

isolated at the time of the study; 70.2% reported not having had a diagnosis for COVID-19, 

while 10.4% declared not knowing precisely if they had; however, 90.8% had symptoms. Of 

these symptoms, 64.6% were body pain and fatigue, followed by 52.3% headache and 50.8% 

cough. A loss of calmness (87.2%), loss of tranquility (78.2%), anxiety (66.8%), greater 

concern (65.9%), fear (51.7%) and sadness (51.7%) were reported regarding the feelings 

present during isolation. 

 

Table 2. Clinical variables and symptoms in patients with DM2 during the isolation period due to the COVID-19 

pandemic 

Variables n (%) 

Diagnosis of COVID-19  

Yes 41 (19.4) 

No 148 (70.2) 

Do not know 22 (10.4) 

Social isolation  

Yes 169 (80.1) 

No 42 (19.9) 

Current social isolation  

Yes 143 (67.8) 

No 68 (32.2) 

Symptoms of COVID 19 (n=65)  

Yes 59 (90.8) 

No 6 (9.2) 

Symptoms (n=65)  

Cough 33 (50.8) 

Fatigue 42 (64.6) 

Fever 26 (40.0) 

Sore throat 22 (33.8) 

Nasal congestion 23 (35.4) 

Headache 34 (52.3) 

Body ache 42 (64.6) 

hypogeusia 30 (46.2) 

Anosmia 29 (44.6) 

Shortness of breathe 18 (27.7) 

hospitalization  

Yes 5 (7.7) 

No 60 (92.3) 

COVID 19 precautions  

Wash hands when coughing/sneezing 157 (74.4) 

Use of disposable when coughing/sneezing 83 (39.3) 

wash hands in the bathroom 197 (93.4) 

Wash hands before meals 184 (87.2) 

Wash your hands when you get home 202 (95.7) 

Feelings during social isolation  

loss of tranquility 165 (78.2) 

Insomnia 67 (31.8) 
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loss of calm 184 (87.2) 

Anxiety 141 (66.8) 

Depression 46 (21.8) 

Biggest concern 139 (65.9) 

Panic 28 (13.3) 

mood swings 74 (35.1) 

bad thoughts 73 (34.6) 

Fear 109 (51.7) 

Stress 105 (49.8) 

Sadness 109 (51.7) 

Values presented in absolute frequency (relative frequency). 

Source: self-authored 

 

Table 3 describes the physical activity level, quality of life and degree of self-care of 

people with DM2 during the COVID 19 pandemic. There was a predominance of active people 

(55.2%), with poor quality of life with high level of suffering (52.6%) and with a low degree of 

self-care (71.6%), indicating low adherence to self-care. 

 

Table 3 Level of physical activity, quality of life and self-care in patients with Type 2 Diabetes Mellitus 

during the period of isolation due to the COVID-19 pandemic 

Variables Values 

Level of physical activity (n=163)  

Active 90 (55.2) 

Not active 73 (44.8) 

BPAID  

Low level of suffering 100 (47.4) 

high level of suffering 111 (52.6) 

Self care  

low self care 151 (71.6) 

high self care 60 (28.4) 

Values presented in absolute frequency (relative frequency). BPAID = Brazilian version of the PAID Scale 

Source: self-authored 

 

Table 4 shows that there was no association between sociodemographic factors and the 

physical activity level (p>0.05) in people with DM2 during the isolation period due to the 

pandemic. 

 

Table 4 Association between sociodemographic factors and physical activity level in patients with Type 2 Diabetes 

Mellitus during the COVID 19 pandemic (n=163) 

Variables Active 

(n=90) 

not active 

(n=73) 

P 

Sex   0.671 

Masculine 28 (52.8) 25 (47.2)  

Feminine 62 (56.4) 48 (43.6)  

Age group   0.762 

Up to 59 years 52 (56.5) 40 (43.5)  

60 to 69 years 29 (55.8) 23 (44.2)  

Over 69 years old 9 (47.4) 10 (52.6)  
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Skin color   0.521 

White 51 (53.1) 45 (46.9)  

not white 39 (58.2) 28 (41.8)  

Family income   0.931 

Up to 3 minimum wages 45 (55.6) 36 (44.4)  

Above 3 minimum wages 45 (54.9) 36 (44.4)  

Education   0.901 

up to full elementary 71 (55.5) 57 (44.5)  

Complete high school or higher 19 (54.3) 16 (45.7)  

Marital status   0.474 

Lives with partner 53 (53.0) 47 (47.0)  

Does not live with partner 37 (58.7) 26 (41.3)  

Type of housing   0.549 

isolated house 36 (49.3) 37 (50.7)  

House in isolated condominium 7 (53.8) 6 (46.2)  

Conjoined house 18 (60.0) 12 (40.0)  

Apartment 29 (61.7) 18 (38.3)  

Work   0.473 

Yes 43 (52.4) 39 (47.6)  

No 47 (58.0) 34 (42.0)  

Values presented in absolute frequency (relative frequency) 

Source: self-authored 

 

Table 5 shows that there was an association between the physical activity level and the 

perception of health (p < 0.015). The results indicate that physically active patients report a 

more positive self-perception of health status and better quality of life, while physically inactive 

patients have a more negative perception and worse quality of life. There was no association 

for the other variables (p>0.05). 

 

Table 5 Association between activity level and clinical characteristics in patients with Type 2 Diabetes 

Mellitus during pandemic isolation 

Variables Active 

(n=90) 

not active 

(n=73) 

P 

Diagnosis of diabetes   0.092 

Less than 5 years 28 (70.0) 12 (30.0)  

Between 5 and 10 years 29 (51.8) 27 (48.2)  

Over 10 years 33 (49.3) 34 (50.7)  

Number of associated comorbidities   0.233 

None 32 (65.3) 17 (34.7)  

One 31 (51.7) 29 (48.3)  

two or more 27 (50.0) 27 (50.0)  

Diabetes complications    

Amputation 2 (100.0) - 0.502 

Vision problems 23 (59.0) 16 (41.0) 0.588 

Diabetic foot 6 (46.2) 7 (53.8) 0.493 



Freitas, Santos, Chaves, Moraes, Lima 

                                                                          Saud Pesq. 2023;16(3):e-11708 - e-ISSN 2176-9206 

Other complications 14 (63.6) 8 (36.4) 0.393 

Smoking   0.466 

former smoker 23 (63.9) 13 (36.1)  

smoker 8 (57.1) 6 (42.9)  

non-smoker 59 (52.2) 54 (47.8)  

Alcoholism   0.316 

Yes 22 (48.9) 23 (51.1)  

No 68 (57.6) 50 (42.4)  

Health perception   0.015 

positive 53 (64.6) 29 (35.4)  

Negative 37 (45.7) 44 (54.3)  

Values presented in absolute frequency (relative frequency) 

Source: self-authored 

 

 

Table 6 shows the associations between physical activity level and variables related to 

care during the pandemic in people with DM2. It can be observed that the physical activity level 

was associated with insomnia (p=0.035) and with the possibility of hospitalization (p=0.011). 

 

Table 6 Correlation between activity level and variables related to care during the pandemic in patients 

with DM2 

Variables Active (n=90) Not active (n=73) P 

Diagnosis of COVID-19  0.891 

Yes 16 (51.6) 15 (48.4)  

No 63 (55.8) 50 (44.2)  

Do not know 11 (57.9) 8 (42.1)  

Social isolation   0.819 

Yes 74 (55.6) 59 (44.4)  

No 16 (53.3) 14 (46.7)  

Symptoms of COVID-19 (n=65)  0.571 

Yes 28 (58.3) 20 (41.7)  

No 1 (33.3) 2 (66.7)  

Symptoms (n=65)    

Cough 14 (56.0) 11 (44.0) 0.903 

Fatigue 20 (58.8) 14 (41.2) 0.689 

Fever 8 (40.0) 12 (60.0) 0.051 

Sore throat 9 (56.3) 7 (43.8) 0.952 

Nasal congestion 12 (63.2) 7 (36.8) 0.484 

Headache 16 (61.5) 10 (38.5) 0.492 

Body ache 18 (52.9) 16 (47.1) 0.424 

hypogeusia 14 (60.9) 9 (39.1) 0.601 

Anosmia 13 (56.5) 10 (43.5) 0.964 

Shortness of breathe 9 (56.3) 7 (43.8) 0.952 

hospital need   0.374 

Yes 13 (50.0) 13 (50.0)  

No 15 (62.5) 9 (37.5)  
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hospitalization   0.011 

Yes - 5 (10.00)  

No 29 (63.0) 17 (37.0)  

Feelings during social isolation   

loss of tranquility 74 (59.7) 50 (40.3) 0.041 

Insomnia 32 (68.1) 15 (31.9) 0.035 

loss of calm 78 (55.7) 62 (44.3) 0.752 

Anxiety 63 (59.4) 43 (40.6) 0.140 

Depression 18 (48.6) 19 (51.4) 0.361 

Biggest concern 56 (54.4) 47 (45.6) 0.776 

Panic 12 (63.2) 7 (36.8) 0.459 

mood swings 32 (59.3) 22 (40.7) 0.465 

bad thoughts 32 (60.4) 21 (39.6) 0.358 

Fear 48 (60.0) 32 (40.0) 0.228 

Stress 50 (61.7) 31 (38.3) 0.096 

Sadness 44 (55.0) 36 (45.0) 0.957 

Values presented in absolute frequency (relative frequency). 

Source: self-authored 

 

The analysis of the results found in the adjusted logistic model (not shown in tables) 

demonstrates that the positive perception of health is positively associated with the physical 

activity level. The ß coefficient is 0.884, indicating that active individuals are more likely (OR 

= 2.421) to demonstrate a positive perception of health during the pandemic compared to non-

active individuals. In addition, the presence of insomnia during isolation is negatively 

associated with the physical activity level. The ß coefficient is -0.891, which suggests that 

active individuals are less likely (OR = 0.410) to develop insomnia compared to non-active 

individuals. 

 

DISCUSSION    

 

The objective of this study was to evaluate the factors associated with the physical 

activity level during the social isolation period in the COVID- 19 pandemic in individuals with 

T2DM. The findings demonstrate that the physical activity level is associated with the 

perception of health, quality of life and insomnia. 

The largest proportion of participants in the present study were non-hospitalized and 

women, corroborating the findings of a comparative study in China. In this latter study, the 

most severe and lethal cases were significantly higher in men 15. In a study in Spain, women 

showed greater concern with the pandemic, which was reflected in greater compliance with 

safety measures when compared to men 16. 
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Most of the volunteers in the present study were generally active. This finding can be 

justified by the fact that this group is considered at risk for COVID-19, increasing concern about 

contamination. Some studies point out that maintaining a physically active life would be an 

important factor for health promotion, and may be a recommended prophylactic strategy in the 

context of the pandemic 17,18. 

At the same time, the quality of life proved to be poor with a high level of emotional 

suffering reflected in a lower QoL and with a low degree of self-care. Low adherence to self-

care can be explained by restrictions during the pandemic period, thus causing changes in sleep 

patterns, eating disorders and a decrease in healthy habits. Self-care aims to reduce the 

comorbidities caused by DM and makes it necessary for the patient to actively participate 19. 

Changes in self-care in this period occurred due to staying at home or canceling social activities 

for fear of meeting people during the pandemic, while others were more physically active as a 

precaution related to COVID-19 20, 21. 

Contrary to expectations, there was no association in the results between 

sociodemographic factors and the physical activity level. This sample possibly limits 

conclusions about the relationship between the variables, making a deeper and more detailed 

comparison difficult.  

Although the majority reported not having been diagnosed with COVID-19, a large 

number reported having had possible symptoms, which may suggest underreporting. The 

diagnosis of COVID-19 was a challenge worldwide and the great inequality in underreporting 

rates in countries that did not carry out enough tests presents an unreliable scenario of the 

infection incidence rates 22. 

Most of the volunteers who had a positive perception of health proved to be active at 

the same time, showing an association between the physical activity level, the perception of 

health and quality of life. On the other hand, non-active patients showed a high level of 

emotional distress referring to a low quality of life, which is probably a reflection of the 

difficulty in maintaining focus and discipline in the necessary care already mentioned. Several 

studies show that patients with better metabolic control have better quality of life 23,24. 

In a 2022 review during the COVID-19 pandemic, patients with DM showed a 

considerable increase in levels of stress, anxiety, depression, changes in sleep patterns and 

eating disorders, associated with social isolation measures, a decrease in healthy habits and 

concern for family members and the economic crisis 25. These changes in eating habits, added 
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to boredom and stress, caused changes in meal times, increasing the consumption of 

carbohydrates and snacks, and creating obstacles to good glycemic control 20,26.    

Meeting physical activity recommendations was specifically associated with reduced 

insomnia during isolation. The most active individuals in the present study showed a lower 

degree of insomnia, which may be related to the fact that these patients used physical activity 

as a strategy to try to reduce their level of stress. Some studies cite that blocking measures 

caused an increase in levels of stress, anguish, anxiety and depression, as well as changes in 

daily structures and behavior, which directly influence the self-management of diabetes 

compared to periods of normality 27. 

According to a study from Brazil, non-active participants also demonstrated to have a 

more negative perception and a worse quality of life,  and the perception of negative health 

level is associated with the adoption of risk behaviors 28 . Therefore, those who consider their 

current health to be fair or poor tend to have worse clinical conditions and higher morbidity and 

mortality indicators. The group was composed of volunteers with longer diagnosis time, 

ranging from five to 10 years, and over 10 years. Another study found a relationship between 

the chronic hyperglycemic state, long-term DM and complications, which tend to affect patients 

around 10 years after the disease is diagnosed, negatively reflecting on quality of life 29. 

This study has some limitations, such as: the exclusive inclusion of individuals with an 

electronic internet connection, as well as impediments to some with little familiarity in using 

the computer, cell phone and the internet; the self-reported nature of the questionnaire leads to 

bias, as some questions on the form referred to past experiences which could be a source of 

recall bias in the study; when contacting patients, many did not feel safe answering calls from 

unknown numbers, as well as accessing links sent by third parties due to the wave of virtual 

scams applied in Brazil through calls and links to capture data and use them for fraud. 

The strengths of the study are the recruitment of a characteristic age group for DM2 and 

its remote performance due to the pandemic scenario. This format avoided possible researcher 

influence, which could exist if the survey was conducted over the telephone. At the same time, 

it made this study viable and safe for both researchers and volunteers in a period of high 

COVID-19 cases and travel restrictions. Furthermore, it enabled cheap access to people and 

with a greater scope. Encouraging the adoption of remote surveys is not only a valid alternative, 

but can also optimize data collection dynamics. Research in digital environments presents a 

diverse range of opportunities to investigate social behavior in everyday life, developing 

identities and building narratives and performances 30. 
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The need for careful monitoring and specific treatment for patients with diabetes 

mellitus, including self-care and physical activity, should have been even more pronounced 

during the COVID-19 pandemic. Physical activity plays a vital role in managing type 2 diabetes 

and improving overall health. Interventions can lead to significant benefits in glycemic control, 

physical and mental well-being, prevention of complications and quality of life. 

 

CONCLUSION 

 

From the results, it is concluded that the positive perception of health, quality of life, 

the presence of insomnia and the number of hospitalizations were factors associated with the 

physical activity level in individuals with type 2 diabetes during the pandemic. Active 

individuals were more likely to have a positive perception of health and less chance of insomnia, 

while those who were less active were more likely to have a negative perception of health, 

worse quality of life and a greater likelihood of hospitalization. 

This demonstrates the need to encourage a positive perception of health as a factor that 

influences engagement in physical activities in this population. Improving aspects related to 

health promotion, such as awareness of the importance of physical activity and the adoption of 

healthy habits can be beneficial to encourage the regular practice of physical exercises in 

individuals with type 2 diabetes. 

However, it is important to emphasize that these results are based on the data analyzed 

in this specific study. Other factors, such as socioeconomic causes, access to resources and 

social support, are also relevant to engagement. 
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