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ABSTRACT 

Objective: To evaluate alcohol and tobacco use in individuals with type 2 diabetes mellitus before and during 

the COVID-19 pandemic. Method: A longitudinal study with a quantitative approach was carried out with 72 

individuals with diabetes who were treated at the outpatient clinic of a public hospital in the city of Recife, 

Pernambuco. Sociodemographic and clinical variables and those related to alcohol and tobacco use were 

evaluated through interviews and telephone contact. Results: There was a twofold increase in the frequency of 

alcohol use of less than 1 day/week (2 vs 4) and a variation of 2 days/month (0 vs 4). In men there was an 

increase in the minimum and maximum dose and in women the maximum dose allowed. Approximately 50% 

reduced their tobacco use and 95.8% (69) of the individuals did not take at least one puff of their cigarettes. 

Conclusion: Individuals had their lifestyles altered, regarding the increase in the frequency of alcohol 

consumption and reduction in smoking when comparing before and during the pandemic period. 
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INTRODUCTION 

The rapid worldwide expansion of the Coronavirus Disease 2019 (COVID-19) pandemic has 

led to the disruption of the daily activities of the population, due to the need for social distancing 

through home confinement in order to limit the spread of the disease ¹. With the arrival of the 

pandemic, future uncertainties and prolonged periods indoors are associated with economic and 

general health concerns. In this context, the emotional responses of individuals are varied, and can 

negatively interfere with physical and mental health. Therefore, this situation can lead the individual 

to practice inappropriate habits, such as smoking and drinking, in an attempt to increase emotional 

balance². 

A study of 800 Chinese exposed to the Severe Acute Respiratory Syndrome (SARS) 

pandemic in 2003 found that 4.7% of men and 14.8% of women who drank alcohol increased their 

consumption one year after the pandemic. A similar result also occurred among smokers, with a 

12.9% increase in smoking frequency during the pandemic when compared to the pre-SARS period. 

This fact suggests that the increase in alcohol and tobacco consumption may be associated with 

emotional distress resulting from the pandemic moment³. 

In the face of the COVID-19 pandemic, the increase in alcohol use not only increases the 

usual burden of diseases associated with its consumption, but also the risk of infection by the virus, 

since the use of alcohol, especially excessively, can interfere with the innate and acquired immune 

system4. Smokers are also one of the groups vulnerable to infection by the SARS-CoV-2 virus due to 

increased expression of angiotensin-converting enzyme 2 (ACE2), a receptor for the virus, which 

increases the risk of lung damage. Therefore, the association of alcohol and tobacco can lead to a 

worse prognosis of the individual when infected with COVID-195,2. 

Type 2 Diabetes Mellitus is a serious public health problem and in the context of the COVID-

19 pandemic it is an additional factor for the worsening of infection by the virus, especially in the 

presence of glycemic uncontrol6. It is known that there is an association between alcohol 

consumption and diabetes complications. Alcohol affects diet and blood glucose, that is, the liver is 

overloaded by deactivating the alcohol ingested, which leads to dysregulation in the appropriate 

amount of glucose in the blood and a higher risk of hypoglycemic episodes. Tobacco use also 

interferes with disease control, increases overall mortality, cardiovascular diseases and other diabetes 

complications, such as diabetic foot, peripheral neuropathy and renal failure7. 

Living with diabetes in the COVID-19 scenario can generate varying degrees of negative 

emotions, such as anxiety and depression, which can lead to greater consumption of alcohol and 

tobacco, and thus, the emergence and worsening of the disease's complications8. In addition, the lack 

of glycemic control can contribute to the worsening of COVID-19 infection in this population. 
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The aim of this study was to evaluate alcohol and tobacco use in individuals with type 2 

diabetes mellitus before and during the COVID-19 pandemic. 

 

METHODS 

This is a longitudinal study with a quantitative approach, carried out at the Endocrinology 

Outpatient Clinic of a public hospital in the city of Recife, Pernambuco, northeastern Brazil. 

The population consisted of individuals with a medical diagnosis of type 2 diabetes mellitus 

in their health records and assisted by the service. To determine the sample size, the sample 

calculation equation was used for the study of proportion in a finite population9, considering a 

confidence level of 95%, test power of 90%, and the expected proportions for changes in alcohol and 

tobacco consumption during the pandemic, the sample accounted for the necessary sample size of 69 

individuals with diabetes. However, of the total sample population in the pre-pandemic period (86), 

14 were excluded due to the lack of a telephone number, resulting in the final sample of 72 

individuals. 

Individuals with communication and/or cognition impairment, recorded in the health record, 

that could interfere with data collection during the follow-up of the study, were excluded; presence of 

chronic complications in advanced stages, such as hemodialysis, amaurosis, sequelae of stroke or 

heart failure, previous amputations, or active ulcer in the lower limbs. 

Data for the period prior to the COVID-19 pandemic were collected in person at the diabetes 

outpatient clinic from July 2019 to March 2020, by a previously trained research team. Thus, for this 

study, this information was retrieved and the database was constructed. For data on alcohol and 

tobacco use during the COVID-19 pandemic, a form was built via Google Forms, for application via 

telephone contact, using the WhatsApp tool, during the period from January to March 2021. The 

telephone call was previously scheduled, respecting the most convenient day and time for the 

participant, who was instructed to look for a calm and silent environment in order not to interfere 

with the understanding of the questions that made up the collection instrument. 

Alcohol use was investigated based on questions about alcohol consumption (yes/no), 

frequency, intake in the last 30 days of at least 1 dose ≤for women and ≤2 doses for men, and at most 

(≥4 doses for women and ≥ 5 doses for men). The dose of alcoholic beverage was considered as 360 

ml of beer or 150 ml of wine or 45 ml of distilled beverage7. 

Smoking was assessed using the three items of the Questionnaire of Activities of 

Diabetes Self-Care Questionnaire (QAD), a version of the Summary of Diabetes Self-Care 

Activities Questionnaire (SDSCA) was translated, adapted and validated for use in Brazil, showing 

good internal consistency, with inter-item correlation, measured by Cronbach's alpha, of 0.86. 
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Smoking was codified considering the proportion of smokers, the mean number of cigarettes 

smoked, and the last time they smoked10. 

The data were entered into an electronic spreadsheet of the Excel program for Windows®, in 

double entry, verified with VALIDATE, a module of the Epi-info Program version 6.04 

(WHO/CDC/Atlanta, GE, USA), to check consistency and validation. Next, the data were analyzed 

using the Statistical Package for the Social Sciences (SPSS) version 18.0. Continuous variables were 

tested for normality of distribution using the Kolmogorov-Smirnov test. Data with normal 

distribution were described as mean and standard deviation (SD), while non-normal data were 

described as median and interquartile range (IQR). In the description of the proportions, the binomial 

distribution was approximated to the normal distribution by the 95% confidence interval. 

The study was submitted to and approved by the Research Ethics Committee under CAAE 

registration: 12615619.0.0000.5208. It should be noted that it complied with the requirements 

recommended by Resolution 466/2012 of the National Health Council, in which participants were 

invited to participate in the research by signing the free and informed consent form. 

 

RESULTS 

Of the 86 individuals with diabetes, most are women (74.4%), under 60 years of age (52.3%), 

minimum age of 26 years, maximum of 80 years and average of 58.50 (SD±10.04) years, live with a 

partner (54.7%), complete elementary school (59.2%), monthly income less than or equal to one 

minimum wage (58.5%), with an average of 1378.4 reais (SD±1116.8). Regarding the clinical 

variables, most of them have been diagnosed with diabetes for more than 10 years (55.8%), with 

complications of the disease (66.3%) and refer to arterial hypertension (91.4%) as an associated 

prevalent comorbidity (Table 1). 

 

Table 1. Sociodemographic and clinical characterization of individuals with diabetes assisted in an outpatient service. 

Recife-PE, Brazil, 2019-2020. 

Variables N % 

Gender   

Male 22 25,6 

Female 64 74,4 

Age (years)   

< 60 45 52,3 

≥ 60 41 47,7 

Years of study   

≤ 8 ≤ 45 59,2 
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> 8 31 40,8 

Monthly Income (SM)   

Up to 1 48 58,5 

More than 1 34 41,5 

Family Starter   

With partner 47 54,7 

No companion 39 45,3 

Time of Diagnosis (years) 

10 ≤ 

 

38 

 

44,2 

> 10 48 55,8 

Comorbidities   

Yes 70 81,4 

No 16 18,6 

Hypertension   

Yes 64 91,4 

No 6 8,6 

Dislipidemias   

Yes 33 47,1 

No 37 52,9 

Obesity   

Yes 22 31,4 

No 48 68,6 

Complications of DM   

Yes 57 66,3 

No 29 33,7 

 

When analyzing alcohol consumption before and during the COVID-19 pandemic, it is 

observed that use decreased, but there was a two-fold increase in frequency of less than 1 day/week 

(2 vs 4). Regarding the days of the month where this occurred, the variation in the increase in alcohol 

use from 1 to 7 days per month is observed, being higher in 2 days/month (0 vs 4). In men, there was 

an increase in the minimum and maximum dose of alcohol, and in women, only the maximum dose 

allowed (1vs2) (Table 2). 

Tobacco use decreased by approximately 50%, with daily and occasional consumption being 

more prevalent. Consumption in the last seven days reveals that 95.8% (69) of the individuals did not 
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take at least one puff on their cigarettes. However, among those who stated consumption, there was a 

50% reduction in the pandemic period (6vs3). Glycated hemoglobin values were above the 

recommended values for glycemic control before and during the pandemic, but showed a reduction 

of 0.33% in the pandemic period (Table 2). 

 

Table 2. Alcohol and tobacco use before and during the COVID-19 pandemic by individuals with diabetes assisted in an 

outpatient service. Recife-PE, 2019-2020. 

 BEFORE DURING 

Variables N % N % 

 

Alcohol use 

    

Yes 16 18,6 11 15,3 

No 70 81,4 61 84,7 

Frequency of alcohol use*     

1-2 days/week 3 18,8 2 18,2 

3-4 days/week 1 6,3 - - 

<1 day/week 2 12,5 4 36,4 

<1 day/month 10 62,5 5 45,5 

Use of 2 doses of alcohol per 

men in the last 30 days* 

 

Yes 3 50,0 6 85,7 

No 3 50,0 1 14,3 

Use of 1 dose of alcohol per 

women in the last 30 days* 

    

Yes 4 66,7 4 100,0 

No 2 33,3 - - 

Use of 5 doses of alcohol per 

men in the last 30 days* 

    

Yes 2 33,3 3 42,9 

No 4 66,7 4 57,1 

Use of 4 doses of alcohol per 

women in the last 30 days* 

    

Yes 1 11,1 2 50,0 
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No 8 88,9 2 50,0 

Days of the month this occurred 

(days/month)* 

    

1 1 25,0 3 30,0 

2 - - 4 40,0 

3 1 25,0 1 10,0 

4 1 25,0 - - 

5 1 25,0 - - 

6 - - 1 10,0 

≥7 - - 1 10,0 

Tobacco use     

Yes, daily 4 4,7 2 2,8 

Sim, occasionally (≤ 2 2,3 1 1,4 

daily)     

Former smoker 25 29,1 24 33,3 

Never smoked 55 64,0 45 62,5 

Use of 1 cigarette - even if     

Just one puff in the last 7 

Days* 

 

Yes 6 7,0 3 4,2 

No 80 93,0 69 95,8 

Median 2,0 (IQ 2,0; 2,0) 2,0 (IQ 2,0; 2,0) 

If yes, number of cigarettes/day*   

4 3 50,0 - - 

5 - - 1 50,0 

6 1 16,7 - - 

10 1 16,7 - - 

12 - - 1 50,0 

20 1 16,7 - - 

Mean ± Standard Deviation 8.00 ± 6.32 8.50 ± 4.95 

Use of the last cigarette   

Never smoked 53 61,6 46 63,9 

>2 years 27 31,4 26,7 31,9 
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4 to 12 months ago - - 1 1,4 

In the last month 1 1,2 - - 

Today 5 5,8 2 2,8 

Glycated hemoglobin (%)* 

≤7% 

 

21 30,0 

 

9 29,0 

> 7% 49 70,0 22 71,0 

Mean ± Standard Deviation 8.64±2.45 8.31±2.34 

Glicemia de Jejum   

Median 145,0 

(IQ 106.1; 218.4) 

125,5 

(IQ 97.5; 188.7) 

Notes: *Included only individuals with diabetes who self-reported alcohol and/or tobacco use. 
 

DISCUSSION 

The present study evaluated alcohol and tobacco consumption before and during the COVID-

19 pandemic in people with type 2 diabetes mellitus, in order to investigate possible changes in the 

behavior of individuals. 

The COVID-19 pandemic has generated unemployment and reduced working hours, which 

has led to a decrease in income for a large part of the population, which can result in tighter budgets, 

which can favor the use of alcohol and tobacco, with the worst prognosis for individuals with type 2 

diabetes mellitus, infected with COVID-1911-13. 

The increase in alcohol consumption can occur in periods of stress, such as the experience of 

the pandemic associated with uncertainties about the future, social isolation, and the social 

restrictions imposed by COVID-19, contributing to the worsening of health-related behaviors14. 

Daily alcohol intake for adults with diabetes should be limited to ≤1 drink for women and ≤2 drinks 

for men. Considering a dose of 150 ml of wine (a glass), 360 ml of beer (a small can) or 45 ml of 

spirits (a dose with a standard dispenser), measuring the equivalent of 15g, on average, of ethanol 7. 

Although most participants decreased their alcohol intake, there was an increase in the 

frequency of alcohol use, which allows significant impacts on glycemic levels, since it contributes to 

the occurrence of hypoglycemic episodes. Depending on the sensitivity of each individual and the 

complications of the disease, the masking of hypoglycemic symptoms, reduced hepatic glucose 

production, and increased production of ketone bodies may occur, with a risk of worsening the 

hypoglycemic condition7. Associated with this, alcohol consumption can also destabilize the immune 

system and reduce the ability to fight bacterial and viral infectious diseases, such as COVID-19, 

increasing the risk of infection during the pandemic15,16. 
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In China, 32% of habitual alcohol consumers reported increased alcohol use, and 19.7% 

reported relapse to alcohol abuse during the pandemic17. This consumption was pointed out as a 

result of increased anxiety, stress, depression, and reduced mental well-being18,19. Like alcohol, the 

consumption of cigarettes by people with diabetes also negatively influences the control of the 

disease, and can be considered an antecedent factor for the development of peripheral arterial 

disease, such as peripheral neuropathy20-22. 

Tobacco use is related to decreased sensitivity in the lower limbs. The substance present in 

cigarettes, nicotine, triggers adrenergic responses that increase blood glucose levels and interrupt 

insulin production, in addition to causing vasospasm that increases the possibility of thrombosis and 

can cause peripheral vascular insufficiency23,24. The prevalence of neuropathy is twice as high in 

current smokers (33%), compared to nonsmokers (15%) and former smokers (17%)25. When 

analyzing tobacco consumption, the present study reveals that approximately half of the individuals 

reduced their use during the pandemic period, a result that contrasts with that of a health survey by 

Fiocruz, in which it showed that most smokers are not reducing their cigarette consumption26. This 

contrast occurs because the pattern of behavior is changeable according to the way of coping and the 

social conditions of each individual15. 

Another explanatory factor for this reduction in smoking is the knowledge of the worsening 

development of COVID-19 infection, since the substances and inhaled smoke cause damage and 

weakness to lung function11. Such pathophysiological changes, when advanced, lead to pulmonary 

involvement associated with acute respiratory syndrome caused by the Coronavirus27. 

The predisposition to worsening of the COVID-19 condition in individuals with diabetes 

mellitus is due to the increased risk of developing a state of metabolic inflammation that stimulates 

an increased release of cytokines28,29, and also due to their compromised immune system, reducing 

the body's ability to fight infection, impairing the healing process and prolonging recovery30. 

Therefore, further studies with a larger sample are needed in order to investigate the incidence 

of this increase in alcohol consumption to also assist in decision-making in the context of public 

health and public policies. It is essential that governments and civil entities in the field of health 

adopt strategies to present to the population about the harm associated with the consumption of this 

substance. 

Among the limitations of the study, the fact that the survey was collected through telephone 

interviews, not reaching the entire population sample collected before the COVID-19 pandemic, 

since not everyone has access to the internet and has changed their cell phone number. In addition, 

the fact that the questions are self-reported may be subject to recall bias. In addition, the fact that 

data collection was 1 year after the beginning of the pandemic may be subject to conjunctural 

changes throughout the temporal evolution of the pandemic. 
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CONCLUSIONS 

People with diabetes mellitus had their lifestyles changed, with regard to the increase in the 

frequency of alcohol consumption and reduction of smoking, before and during the pandemic period. 

It is observed that the use of alcohol decreased, but there was a doubling increase in frequency, and a 

reduction in tobacco use during the pandemic. 

Associated with the use of alcohol and tobacco is the highest risk of hypoglycemia, the study 

population presents dysregulation in the adequate amount of glucose in the blood, so they have worse 

glycemic control. 

Thus, there is a need to build health interventions that consider the particularities, 

characteristics and limitations of the groups to receive the intervention, so that it is possible to 

contribute with positive results in the cessation of alcohol and tobacco use, and in the glycemic 

control of individuals with diabetes, given the potential negative effects associated with health.  even 

greater when aligned with COVID-19. 
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