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Abstract
In December 2019, a new disease caused by a coronavirus was first identified in China and 
quickly spread across the world, causing a large number of deaths. Quarantine has been 
implemented in many countries as a measure to prevent the spread of the disease. The 
impact of this situation on drug use and mental health is still poorly understood. Therefore, 
this cross-sectional study sought to assess possible associations between quarantine, the 
use of psychoactive substances, and symptoms of depression and anxiety. The assessment 
instruments used were the Patient Health Questionnaire-9 (PHQ-9); the General Anxi-
ety Disorder-7 (GAD-7) scale; and an adaptation of the Alcohol, Smoking and Substance 
Involvement Screening Test (ASSIST). The sample consisted of 2398 participants who met 
the following inclusion criteria: being in quarantine, aged 18 years or older, and living in 
Brazil. There was a decrease in the frequency of use of practically all drugs investigated 
in the evaluated sample. However, some factors were associated with less variations in the 
frequency of substance use before and during quarantine. These factors were being male, 
single, and having an occupation different from homemaker.
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In December 2019, a new disease caused by a coronavirus named COVID-19 was first 
identified in the city of Wuhan, Hubei province, China. The disease quickly spread 
throughout China and elsewhere in the world, becoming a global pandemic (Triggle et al., 
2020). COVID-19 has already caused a large number of deaths worldwide, and there are 
now millions of cases; however, there are still no approved vaccines or specific drugs to 
treat this disease (Li et al., 2020).

Currently, quarantine is being implemented in many countries as a measure to prevent 
the spread of the disease. The term quarantine refers to the restriction of movement of 
people who may have been exposed to a contagious disease, but are not sick, and includes 
actions that may be voluntary or mandatory (Cetron & Landwirth, 2005).
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In Brazil, COVID-19 was declared a public health emergency on February 3, and on 
February 6, 2020, Law No. 13979 (Quarantine Law) was introduced, with measures aimed 
at protecting the population. On March 20, it was recognized that community transmission 
was taking place across the country, and physical distancing and quarantine were imple-
mented in all Brazilian states (Croda et al., 2020).

In the recent past, other viruses have also caused quarantine periods. In 2002 and 2003, 
a coronavirus outbreak was responsible for Severe Acute Respiratory Syndrome (SARS) in 
populations in some areas of China, Singapore, and Canada (Anderson et al., 2004). Mid-
dle East Respiratory Syndrome (MERS-COV) emerged in Saudi Arabia in 2012, marking 
the second introduction of a coronavirus in the human population (de Wit et  al., 2016). 
In 2014, quarantine occurred in many African countries during the Ebola outbreak. Many 
people who experience quarantine find it an unpleasant and stressful experience for a vari-
ety of reasons including separation from family members, uncertainty about possible con-
tamination, and boredom. Increased aggression, violence, and suicide have been reported 
during quarantine periods (Barbisch et  al., 2015; Lau et  al., 2005; Zhang et  al., 2020). 
These data reveal that being in quarantine can negatively influence people’s emotions and 
behaviors, which can harm the health of individuals.

An important behavioral aspect observed in other pandemics in which quarantine was 
necessary was the increased use of psychoactive substances. One year after the SARS-
related pandemic in 2003, an increase in alcohol use was reported among Hong Kong 
residents. In a study of health professionals in Beijing conducted 3 years after the SARS 
outbreak, it was found that employees who had worked in high-risk wards were 1.5 times 
more at risk for alcohol use disorder compared to employees who were not exposed to 
the disease (Chong et al., 2004; Wu et al., 2008). In these studies, it was also possible to 
observe that the increased alcohol abuse and/or dependence were significantly associated 
with symptoms of depression and anxiety.

Studies have sought to understand the phenomena and the multifactorial variables that 
can increase risks or be protective in relation to the misuse of psychoactive substances. 
Risk factors include individual characteristics (symptoms of depression, anxiety, and inse-
curity), family history (family breakdown and having people who use drugs in the family), 
school background (poor performance or school exclusion), social context (violence, lack 
of work, and leisure), drug availability, media influence, sociodemographic characteristics 
(sex, age, education, and social class), and lack of religious practice. Important protective 
factors include strong family bonds and having friends who do not use drugs (Martino 
et al., 2009; Queiroz Macedo et al., 2014).

All of these variables seem to be affected, in some way, during the current complex 
period caused by the COVID-19 pandemic. The present study aimed to assess the associa-
tion between quarantine, drug use, and symptoms of depression and anxiety in a Brazilian 
population sample.

Methods

Study Design and Participants

This online survey was approved by National Research Ethics Commission (CONEP) # 
031098/2020.
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The volunteers were recruited through social media, mainly through Facebook, Insta-
gram, and WhatsApp groups, and by the Institutional Press Office of the Federal University 
of São Paulo (UNIFESP). The social media groups were composed of students, teachers, 
and employees of UNIFESP, while members of the public were made aware of the study 
through various forms of publicity, such as the UNIFESP website. The questionnaire was 
made available online between April 20, 2020 and May 22, 2020.

The inclusion criteria were individuals aged 18 years old or over who were in quaran-
tine due to the pandemic, were resident in Brazil, and completed the questionnaire in full.

Although 3202 individuals responded to the survey, only 2398 participants met our 
inclusion criteria. Those who were excluded either did not consent to participate (N = 7), 
were under 18 years old (N = 4), were not resident in Brazil (N = 9), were not in quarantine 
(N = 318), completed the questionnaire more than once (N = 3), or had zero variance in the 
scales of symptoms of depression and anxiety (N = 463) when the responses in the anxiety 
and depression scales were analyzed, indicating that they had given the same response to 
all questions, and therefore had not completed the survey properly (Toepoel et al., 2009).

Measures

The online questionnaire was based on three instruments: the Patient Health Question-
naire-9 (PHQ-9); the Generalized Anxiety Disorder-7 (GAD-7) scale; and an adaptation 
of the Alcohol, Smoking and Substance Involvement Screening Test (ASSIST). All instru-
ments had already been validated for the Brazilian population (de Lima et al., 2009; Group 
WAW, 2002; Henrique et al., 2004; Moreno et al., 2016; Spitzer et al., 2006).

The Patient Health Questionnaire-9 (PHQ-9) – an instrument consisting of nine items, 
arranged on a four-point scale: 0 (not once) to 3 (almost every day), with a score ranging 
from 0 to 27 to evaluate the frequency of signs and symptoms of depression in the past 2 
weeks (de Lima et al., 2009).

The Generalized Anxiety Disorder-7 (GAD-7) scale – a self-report screening tool for 
symptoms of generalized anxiety over a period of 2 weeks. It comprises seven questions, 
on a four-point scale: 0 (not once) to 3 (almost every day), with a score ranging from 0 to 
21 (Spitzer et al., 2006).

The Alcohol, Smoking and Substance Involvement Screening Test (ASSIST) – This 
instrument was validated for online application (Christoff et al., 2016). In our study, only 
the question in respect of lifetime drug use was maintained unchanged (Group WAW, 
2002). The list of drugs was not changed, but the periods of use examined were “before 
quarantine” and “during quarantine” rather than “the last three months.” The frequency of 
use was adapted to “never,” “a few times (less than 1×/week),” “sometimes (from 1 to 3×/
week),” “frequently (4 to 5×/week),” and “daily or almost every day.”

Statistical Analysis

The sample size was calculated using the G*Power 3.1 software (Faul et al., 2007). To be 
able to detect a difference of 10% (small effect size) in just one group and two temporal 
measures (before and during quarantine), with a power of 80% and a significance level of 
5%, 199 participants would be needed. For the present study, a minimum sample size of 
2150 responses was considered necessary, based on previous estimates that between 15 and 
85% of the questionnaires could be invalid (Huang & Zhao, 2020; Schneider et al., 2015). 
The analyses were conducted in software R version 3.6.1 using the glmmTMB package. 
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The descriptive analysis was done presenting continuous variables as mean and standard 
deviation; categorical variables were presented as frequency and percentage.

To analyze the variations in the use of each psychoactive substance, before and during 
quarantine, the non-parametric Wilcoxon test for paired samples was used. For these tests, 
the dependent variables refer to the frequency of use, categorized as 0 (never), 1 (rarely), 
2 (sometimes), 3 (often), and 4 (daily). As a measure of effect size, the Cliff’s delta was 
calculated.

To assess the effects of sociodemographic variables, symptoms of anxiety and depres-
sion, and situation in relation to COVID-19 (infected or not infected/length of quarantine/
frequency of leaving home) on substance use, an exploratory linear regression model was 
built. The dependent variable consisted of the variation in the general ASSIST score before 
and during the quarantine.

To calculate the general ASSIST score, the frequencies of use reported for each sub-
stance were summed; the variation was calculated as a delta of the measures before and 
during the quarantine (ASSIST during quarantine—ASSIST before quarantine).

The following predictors were added to the model: sociodemographic variables of the 
research participants (sex, age, marital status, income, occupation, and with whom the 
person lives), variables related to COVID (disease diagnosis, frequency of departure from 
residence, and quarantine time), and scores from the PHQ-9 and GAD-7 scales. Correlated 
variables were included as interactions (income and occupation, marital status, and with 
whom the individual lives).

Results

Sociodemographic Characteristics

Of the interviewed individuals, 72.89% were female, 74.73% were white, 52.2% were aged 
between 18 and 30 years old, 58.63% were single, 62.59% had at least completed college. 
With regards to income, 47.08% had a family income of between US$ 197.92 to US$ 
1187.5 per month, 47.20% were employed, 30.89% lived with a partner, 69.18% did not 
have children, and 85.28% lived in the Southeast of Brazil. As only 0.16% of participants 
reported “other” gender, they were not included in further analyses. Table 1 shows the par-
ticipants’ sociodemographic characteristics.

Quarantine‑related Features

Most of the respondents (96.54%) were not diagnosed with COVID-19. At the time the 
survey was completed, the majority of respondents (69.31%) had been quarantined for 
more than 1 month and were still quarantined (96.46%). In respect of the frequency of leav-
ing home, half of the interviewees stated that they left their residence at least 1 day a week 
(49.95%). The main reasons for leaving home were going to the supermarket (37.95%) and/
or to the drugstore (22.96%). Table 2 shows the data related to quarantine.

Regarding the symptoms of depression, the PHQ-9 scores indicated that 12.81% (N = 
224) of women and 20.59% (N = 133) of men had no, or minimal symptoms; 26.43% (N 
= 462) of women and 33.59% (N = 217) of men had mild symptoms; 24.31% (N = 425) 
of women, and 23.22% (N = 150) of men had moderate symptoms; 21.85% (N = 382) of 
women and 15.17% (N = 98) of men had moderately severe symptoms; and 14.60% (N = 
255) of women and 7.43% (N = 48) of men had severe symptoms of depression.
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Table 1  Sociodemographic characteristics of the sample

Characteristics N (%)

Sex Male 646 (26.95)
Female 1748 (72.89)
Other 4 (0.16)

Age 18–30 years old 1252 (52.22)
31–40 years old 611 (25.48)
41–50 years old 282 (11.76)
51–60 years old 188 (7.84)
61–70 years old 60 (2.50)
>70 years old 5 (0.20)

Color/race White 1792 (74.73)
Black 141 (5.88)
Mixed race 387 (16.14)
Yellow 70 (2.92)
Indigenous 8 (0.33)

Marital status Single 1406 (58.63)
Married/stable union 832 (34.70)
Divorced/separated 146 (6.09)
Widowed 14 (0.58)

Education level Incomplete elementary school 3 (0.13)
Complete elementary school 8 (0.33)
Incomplete high school 13 (0.54)
Complete high school 179 (7.47)
Incomplete college 694 (28.94)
Complete college 516 (21.52)
Incomplete post graduate course 191 (7.96)
Complete post graduate course 794 (33.11)

Monthly family income* No income 40 (1.67)
Up to US$ 197.92 99 (4.13)
From US$ 197.92 to US$ 593.75 527 (21.98)
From US$ 593.75 to US$ 1187.5 602 (25.10)
From US$ 1187.5 to US$ 1781.25 379 (15.80)
From US$ 1781.25 to US$ 2375,00 258 (10.76)
From US$ 2,375,00 to US$ 2968.75 172 (7.17)
More than US$ 2968.75 321 (13.39)

Occupation** Student 1119 (35.50)
Employed 1488 (47.20)
Unemployed 293 (9.30)
Homemaker 214 (6.80)
Economically inactive 38 (1.20)
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In respect of anxiety symptoms, the GAD-7 scores indicated that 10.18% (N = 178) of 
women and 17.80% (N = 115) of men had no or minimal symptoms; 29.41% (N = 514) of 
women and 35.91% (N = 232) of men had mild symptoms of anxiety; 40.90% (N = 715) of 
women and 34.83% (N = 225) of men had moderate symptoms; and 19.51% (N = 341) of 
women and 11.46% (N = 74) of men had severe anxiety symptoms.

Data Related to the Use of Psychoactive Substances

In respect of lifetime drug use (used at least once in a lifetime), 58.97% (N = 381) of men 
and 41.01% (N = 717) of women had used tobacco derivatives; 90.86% (N = 587) of men 
and 84.55% (N = 1478) women had consumed alcoholic beverages. Regarding the use of 
illicit drugs, 58.51% (N = 378) of men and 42.16% (N = 737) of women had used mari-
juana, 19.34% (N = 125) of men and 6.63% (N = 116) of women had used cocaine/crack, 
28.48% (N = 184) of men and 14.98% (N = 262) of women had used amphetamine/ecstasy, 
30.49% (N = 197) of men and 6.46% (N = 113) of women had used hallucinogens, 8.04% 
(N = 52) of men and 1.60% (N = 28) of women had used opioids/opiates, 16.40% (N = 
106) of men and 4.11% (N = 72) of women had used hypnotics/sedatives, 28.79% (N = 
186) of men and 11.21% (N = 196) of women had used inhalants, and 8.35% (N = 54) of 
men and 1.8% (N = 26) of women had used other types of drugs.

With regard to the frequency of use of psychoactive substances before and during quar-
antine, in general, there was a decrease in the use of practically all substances investigated 
in this study (except hypnotics, but without statistically significant variation). Although 

* Refers to family monthly income. The Dollar Real exchange rate on April 20, 2020 was 5.28
** Participants could select more than one answer

Table 1  (continued)

Characteristics N (%)

Interviewee lives with* Partner (spouse, boyfriend/girlfriend or fiancé) 919 (30.89)

With my children 552 (18.56)

Family (parents and/or sibling(s)) 996 (33.48)

Friends 144 (4.84)

Alone 269 (9.04)

Other relatives 95 (3.19)
Children No 1659 (69.18)

1 345 (14.39)
2 294 (12.26)
3 77 (3.21)
4 or more 23 (0.96)

Brazilian region North 18 (0.75)
Northeast 129 (5.38)
Midwest 70 (2.92)
Southeast 2045 (85.28)
South 136 (5.67)
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there was a statistically significant decrease in drug use, the effect size was small, as evi-
denced by the Cliff Delta values, which remained less than 0.2 (Table 3).

During quarantine, many individuals increased their use of cigarettes: 36% of people 
who consumed 6 to 10 cigarettes daily, started to consume 11 or more; 30% of people who 
consumed 11 to 20 cigarettes daily, started to consume 21 or more; and 33% of people who 
consumed 21 to 30 cigarettes daily, started to consume more than 31 cigarettes. On the 
other hand, it was observed that those who used tobacco sporadically decreased this use 

Table 2  Quarantine-related data

Characteristics N (%)

COVID-19 infection status Diagnosed with COVID-19 19 (0.79)
Suspected/probable case of COVID-19 64 (2.67)
Not diagnosed with COVID-19 2315 (96.54)

When did you start quarantine? Less than 1 week 8 (0.33)
1 to 2 weeks 16 (0.68)
From 3 to 4 weeks 337 (14.05)
More than 1 month 1662 (69.31)
More than 2 months 349 (14.55)
3 months or more 26 (1.08)

When did you end quarantine? Not finished yet 2313 (96.46)
Less than 1 week 35 (1.46)
1 to 2 weeks 26 (1.09)
From 3 to 4 weeks 13 (0.54)
More than 1 month 10 (0.41)
More than 2 months 0
3 months or more 1 (0.04)

How often do you leave, or did you leave, 
your residence during the quarantine 
period?

I have not/did not leave home 352 (14.68)
1 day a week 1198 (49.96)
2 days a week 422 (17.60)
3 days a week 188 (7.84)
4 days a week 69 (2.88)
5 days a week 66 (2.75)
6 days a week 18 (0.75)
Every day 85 (3.54)

Why do you/did you leave home? I have not/did not leave home 272 (5.52)
Supermarket 1869 (37.95)
Drugstore 1131 (22.96)
Work 353 (7.16)
Go to the hospital or other health services 

(example: vaccine, medical consultation, 
emergency room)

267 (5.4)

To visit family members 253 (5.13)
To visit friends 84 (1.78)
To do sports or outdoor recreational activities 254 (5.15)
Walking pet 213 (4.32)
Other reasons 228 (4.63)
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even more. Specifically, in relation to the quantities consumed, there was a small decrease 
in the use of tobacco (V = -2.451, p = 0.014, delta = 0.0390) and alcohol doses (V = 
-3.429, p <0.001, delta = 0.0398), as shown in Table 4.

Sociodemographic Characteristics and Their Association with the Impact on People’s 
Mental Health in Quarantine and Variations in the Frequency of Drug Use

The variables associated with a greater variation in the frequency of use of psychoactive 
substances are shown in Table 5. According to the statistical analysis used in this study, 
when compared to women, men had a lesser variation in the frequency of substance use 
(β= -0.502, p = 0.004). Regarding marital status, compared to single people, married (β= 
0.945, p = <0.001), and divorced (β= 1.135, p = 0.011) individuals had a greater variation 
in the frequency of use. The number of days the individual leaves home during quarantine 
period was also related to a greater variation in the frequency of use (β= 0.123, p = 0.012).

In respect of occupation, being employed, a student, unemployed, or economically inac-
tive had no influence on substance use. However, an increase variation in use was associ-
ated with being a homemaker (β = 0.577, p = 0.046).

Table 3  Frequency of use of psychoactive substances before and during quarantine caused by COVID-19. 
The total number of individuals and the respective percentage are shown

+ Test statistic for the paired-sample Wilcoxon test; *p<0,01; B, before; D, during; 0 = no use, 1 = a few 
times (less than once a week), 2 = sometimes (1 to three times a week), 3 = frequently (from 4 to 5 times a 
week), 4 = daily or almost every day

Substance T 0
n (%)

1
n (%)

2
n (%)

3
n (%)

4
n (%)

Test  statistic+ p Delta

Tobacco 
derivatives

B 1686 (70) 357 (15) 87 (4) 57 (2) 207 (9) −13.33 <0.001* 0.11007
D 1975 (82) 135 (6) 52 (2) 48 (2) 184 (8)

Alcoholic 
beverages

B 435 (18) 1115 (47) 718 (30) 108 (5) 18 (1) −7.816 <0.001* 0.06255
D 803 (34) 711 (30) 590 (25) 189 (8) 101 (4)

Marijuana B 1669 (70) 449 (19) 113 (5) 55 (2) 108 (5) −14.247 <0.001* 0.13362
D 2021 (84) 136 (6) 75 (3) 43 (2) 119 (5)

Cocaine/crack B 2290 (96) 92 (4) 9 (0) 2 (0) 1 (0) −4.819 <0.001* 0.02121
D 2341 (98) 42 (2) 8 (0) 2 (0) 1 (0)

Amphetamine/
ecstasy

B 2168 (91) 211 (9) 10 (0) 3 (0) 2 (0) −11.358 <0.001* 0.07175
D 2340 (98) 48 (2) 5 (0) 0 (0) 1 (0)

Inhalants B 2256 (94) 132 (6) 4 (0) 1 (0) 1 (0) −8.44 <0.001* 0.04181
D 2356 (98) 38 (2) 0 (0) 0 (0) 0 (0)

Hypnotics/
sedatives

B 2144 (90) 162 (7) 25 (1) 20 (1) 43 (2) −1.657 0.098 0.02082
D 2198 (92) 87 (4) 34 (1) 20 (1) 55 (2)

Hallucinogens B 2198 (92) 182 (8) 9 (0) 3 (0) 2 (0) −9.39 <0.001* 0.05219
D 2323 (97) 65 (3) 5 (0) 1 (0) 0 (0)

Opioids/opi-
ates

B 2332 (97) 54 (2) 4 (0) 2 (0) 2 (0) −3.253 0.001* 0.01004
D 2356 (98) 34 (1) 4 (0) 0 (0) 0 (0)

Others B 2305 (96) 45 (2) 9 (0) 4 (0) 29 (1) −2.949 0.003* 0.01037
D 2332 (97) 27 (1) 3 (0) 5 (0) 27 (1)
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Table 5  Linear regression with the predicted factors for the variation in psychoactive substances use before 
and during quarantine (n = 2394)

β 95% CI p

Sex (reference = female)
  Male −0.502 −0.843 −0.161 0.004

Age 0.010 −0.008 0.028 0.256
Monthly family income (reference = more than US$ 2968.75)

  From US$ 1781.25 to US$ 2,375,00 −0.389 −2.372 1.595 0.701
  From US$ 593.75 to US$ 1187.5 0.089 −1.633 1.811 0.919
  From US$ 197.92 to US$ 593.75 −0.904 −2.617 0.809 0.301
  Up to US$ 197.92 −0.479 −2.373 1.416 0.621

Work and study (reference = Neither of them)
  Just work 0.089 −1.543 1.721 0.915
  Just study −0.798 −2.538 0.941 0.368
  Work and study −0.862 −2.814 1.090 0.387

Housework (reference = no)
  Housework 0.577 0.011 1.144 0.046

Marital status (reference = single)
  Married 0.945 0.480 1.411 0.000
  Divorced 1.135 0.260 2.010 0.011
  Widowed 2.412 -0.337 5.161 0.085

Lives with children (reference = does not live with children)
  Live with children 1.026 −0.055 2.107 0.063

Lives with friends (reference = does not live with friends)
  Live with friends 0.011 −0.621 0.643 0.973

Individual situation concerning COVID-19 (reference = not diagnosed with COVID-19)
  Not diagnosed with COVID-19 0.092 −1.583 1.766 0.914
  Suspected/probable case of COVID-19 0.260 −1.617 2.137 0.786
  Number of days the person left home during quarantine 0.123 0.027 0.219 0.012

Start of quarantine (reference = less than 1 week)
  1 to 2 weeks 0.957 −2.142 4.057 0.545
  From 3 to 4 weeks 2.052 −0.536 4.639 0.120
  More than a month 1.580 −0.995 4.156 0.229
  More than 2 months 1.781 −0.810 4.372 0.178
  3 months or more 2.396 −0.545 5.337 0.110

Patient Health Questionnaire-9 (PHQ-9) 0.023 −0.010 0.056 0.165
General Anxiety Disorder-7 (GAD-7) −0.029 −0.073 0.015 0.196
Region (reference = Midwest)

  Northeast 0.594 −0.466 1.653 0.272
  North −0.050 −1.971 1.870 0.959
  Southeast −0.239 −1.108 0.630 0.590
  South −0.004 −1.057 1.049 0.994

Monthly family income and occupation (reference = more than US$ 2,968.75
  From US$ 1781.25 to US$ 2375.00, works 0.583 −1.523 2.690 0.587
  From US$ 593.75 to US$ 1187.5, works −0.015 −1.850 1.820 0.987
  From US$ 593.75 to US$ 1187.5, works 0.562 −1.326 2.449 0.560
   Up to US$ 197.92, works 0.251 −2.649 3.150 0.865
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No associations were found between the variation in the frequency of use regarding psy-
choactive substances during quarantine and the following categories: age, family income, 
living with children or friends, situation concerning COVID-19 (has been diagnosed, has 
not been diagnosed, or is a suspected case), start of quarantine, anxiety and depression 
scales scores, and region where the person lives.

The variables included as interactions (income and occupation; marital status and other 
members of household) were not associated with an increase in the frequency of drug use.

Discussion

This study analyzed the use of psychoactive substances in a sample of Brazilian individuals 
and the ways in which this use was related to the quarantine period caused by COVID-19, 
as well as to mental health, using scales measuring symptoms of depression and anxiety. 
It was found that there was a decrease in the frequency of use of virtually all psychoactive 
substances investigated in this study. This finding is in line with what has been found in 
some recent research, where an increase in drug use was not found during the COVID-19 
pandemic (Di Renzo et al., 2020; Sidor & Rzymski, 2020).

It is interesting to observe that a considerable number of individuals increased their 
use of cigarettes during quarantine. In the research by Bommele et  al. (2020), an 18.9% 
increase in smoking was reported due to COVID-19, being associated with the stress 
caused by the pandemic. As a possible explanation for the increase in the quantity of ciga-
rettes consumed among those who were already moderate or heavy smokers, one can high-
light the effect of the situation, which may be directly linked to the possibility of smoking 
or not. According to the Premack principle (Premack, 1959), it is not possible to dissociate 
certain behaviors from the context in which they occur, and the behavior takes into account 
the time of exposure with environmental discriminative stimuli. People who smoke have 
been identified as being more vulnerable to COVID-19 infection and its associated com-
plications (Brake et al., 2020). It means that the more someone stays at home, more likely 

Table 5  (continued)

β 95% CI p

  From US$ 1781.25 to US$ 2375.00, studies −0.179 −2.411 2.052 0.875
  From US$ 593.75 to US$ 1187.5, studies 0.187 −1.753 2.126 0.850
  From US$ 197.92 to US$ 593.75, studies 1.417 −0.534 3.369 0.155
  Up to US$ 197.92, studies 1.049 −1.172 3.271 0.355
  From US$ 1781.25 to US$ 2375.00, both occupations 1.203 −1.291 3.697 0.344
  From US$ 593.75 to US$ 1187.5, both occupations 0.285 −1.867 2.437 0.795
  From US$ 197.92 to US$ 593.75, both occupations 1.495 −0.669 3.658 0.176
  Up to US$ 197.92, both occupations −0.048 −2.772 2.676 0.973

Marital status and if lives with children (reference = single, does not live with children)
  Married, lives with children −0.870 −2.050 0.310 0.149
  Divorced, lives with children −0.371 −1.978 1.236 0.651
  Widowed, lives with children −2.919 −6.898 1.060 0.150

Data from participants who marked the category “others” in relation to sex were excluded, as they had a 
small sample size.
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it is to smoke, independently of stress, and the pandemic. Thus, greater attention should be 
paid to this group, and it is important to understand whether changes in smoking patterns 
are associated with emotional distress or are simply a response to boredom (García-Álvarez 
et al., 2020; Volkow, 2020).

Regarding lifetime use, men showed higher percentages of use related to all drugs. This 
data is similar to what was found in the three household surveys on the consumption of 
psychoactive substances in the Brazilian population (Bastos et al., 2017; Galduróz et al., 
2002).

However, in respect of the variation in the frequency of consumption of psychoactive 
substances, men had less variation compared to women, that is, they maintained the pat-
tern of use prior to the pandemic. The comparison between single, married, and divorced 
people also showed that single people showed a decrease in the frequency of use variation, 
while the number of days the individual left home during quarantine was associated with 
an increase in the frequency of use. It should be noted that collective meetings, in bars and 
parties, were suspended during the quarantine period by COVID-19, making these gather-
ings impossible and, consequently, influencing the drug use.

The new family dynamics, in which people spend more time at home, causes signifi-
cant changes between relationships, requiring greater efforts by parents and guardians who 
need to reconcile remote work, domestic chores, and childcare (Kramer & Kramer, 2020; 
Marques et  al., 2020). This affects mainly those whose who were already homemakers, 
which further reduces the frequency of use of psychoactive substances. Family income was 
not associated with the variation in the frequency of use of psychoactive substances.

Finally, there was no association between the variation in the frequency of drug use dur-
ing the pandemic and scores in the depression (PHQ-9) and anxiety (GAD-7) scales. How-
ever, the mental health of quarantined individuals is something that requires attention. The 
personal suffering related to the COVID-19 pandemic can lead to an increase in problems 
related to mental health and alcohol use and/or to the worsening of long-term use patterns 
(Rehm et  al., 2020). Previous studies of other pandemics have shown that its effects on 
substance use are not immediate, usually appearing after the end of the disease outbreak 
period (Chong et al., 2004; Wu et al., 2008). Our study did not allow the detection of these 
long-term effects since the data collection was carried out at the beginning of the quaran-
tine in Brazil. Further longitudinal studies may evidence negative impacts of COVID-19 on 
mental health and substance use.

There is also the impact of the media on the population, which through headlines and 
sensational images can contribute to increased anxiety and fear (Shigemura et al., 2020). 
On the other hand, we can see that a greater number of women had symptoms of moder-
ately to severe depression and anxiety compared to men during the pandemic. These find-
ings are in line with the literature, where a higher prevalence of depression and anxiety 
is described among females. According to surveys conducted in Brazilian cities, depres-
sion affects 17.0% of women and 7.3% of men, while anxiety affects 35.8% of women and 
19.5% of men (Viana & Andrade, 2012; Vorcaro et al., 2001).

Some considerations and limitations must be discussed. This was a survey based on an 
online questionnaire composed of a convenience sample, which can lead to a selection bias 
by attracting people with problems related to drug use or mental health. Only individuals 
who had a technological device with an internet connection were able to access the survey. 
It is also necessary to take into account the large number of participants with higher levels 
of education and salary than those in the general population, which can facilitate compli-
ance with the quarantine measure. In addition, there is a recall bias among respondents, as 
some questions refer to the period before quarantine, which may influence the accuracy of 
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the results. Another important consideration is that the study contained no data on anxiety 
and depression symptoms before quarantine, so we were not able to identify any changes in 
these factors. Finally, this research reflects the local reality of the Brazilian population, spe-
cifically the one that resides in the Southeast (Brazilian region of highest socioeconomic 
status), so the results may not necessarily be generalizable to other populations.

The clinical relevance of this study is to suggest that single male individuals having 
a different occupation from a homemaker had the smallest variations in the frequency of 
use of psychoactive substances, that is, they maintained the pattern of use prior to the pan-
demic. The identification of these and other associations with drug use can be mobilized to 
guide medical interventions as well as educational and preventive programs.

Conclusion

Our data show that there was a decrease in the use of practically all psychoactive sub-
stances addressed in this study, including alcohol and tobacco, during the COVID-19 pan-
demic. However, in respect of moderate and heavy smokers, there was an increase in daily 
consumption. Some factors are associated with less variations in the frequency of sub-
stance use before and during quarantine, particularly being male, having a different occu-
pation from a homemaker, and being single. There was a greater perception of symptoms 
of anxiety and depression among women in the quarantine period than men, but this was 
not associated with any variation in the frequency of drug use. It is important to note that 
data collection began early in the quarantine period imposed in Brazil and that the results 
may only reflect short-term effects. The pandemic is still developing, and the long-term 
consequences can only be assessed with longitudinal studies.

Funding This work was supported by grants from the Associação Fundo de Incentivo à Pesquisa (AFIP) 
and the Coordenação de Aperfeiçoamento de Pessoal de Nível Superior - Brazil (CAPES) - Finance Code 
001.

Declarations 

Conflict of Interest The author declare no competing interest.

Ethical Approval All procedures performed in this study involving human participants were in accordance 
with the ethical standards of University’s Research Ethics Board and with the 1975 Helsinki Declaration.

Informed Consent Informed consent was obtained from all participants.

References

Anderson, R. M., Fraser, C., Ghani, A. C., et al. (2004). Epidemiology, transmission dynamics and control 
of SARS: The 2002-2003 epidemic. Philosophical Transactions of the Royal Society of London. Series 
B, Biological Sciences, 359(1447), 1091–1105. https:// doi. org/ 10. 1098/ rstb. 2004. 1490

Barbisch, D., Koenig, K. L., & Shih, F. Y. (2015). Is there a case for quarantine? Perspectives from SARS 
to Ebola. Disaster Medicine and Public Health Preparedness, 9(5), 547–553. https:// doi. org/ 10. 1017/ 
dmp. 2015. 38

Bastos, F., Vasconcelos, M., De Boni, R., Reis, N., & Coutinho, C. (2017). III Levantamento Nacional sobre 
o uso de drogas pela população brasileira (p. 528).

2767

https://doi.org/10.1098/rstb.2004.1490
https://doi.org/10.1017/dmp.2015.38
https://doi.org/10.1017/dmp.2015.38


International Journal of Mental Health and Addiction (2022) 20:2755–2769

1 3

Bommele, J., Hopman, P., Walters, B. H., et al. (2020). The double-edged relationship between COVID-19 
stress and smoking: Implications for smoking cessation. Tobacco Induced Diseases, 18, 63. https:// doi. 
org/ 10. 18332/ tid/ 125580

Brake, S. J., Barnsley, K., Lu, W., McAlinden, K. D., Eapen, M. S., & Sohal, S. S. (2020). Smoking Upregu-
lates angiotensin-converting enzyme-2 receptor: A potential adhesion site for novel coronavirus SARS-
CoV-2 (Covid-19). Journal of Clinical Medicine, 9, 3. https:// doi. org/ 10. 3390/ jcm90 30841

Cetron, M., & Landwirth, J. (2005). Public health and ethical considerations in planning for quarantine. The 
Yale Journal of Biology and Medicine, 78(5), 329–334.

Chong, M. Y., Wang, W. C., Hsieh, W. C., et al. (2004). Psychological impact of severe acute respiratory 
syndrome on health workers in a tertiary hospital. The British Journal of Psychiatry, 185, 127–133. 
https:// doi. org/ 10. 1192/ bjp. 185.2. 127

Christoff, A. O., Barreto, H. G., & Boerngen-Lacerda, R. (2016). Development of a Computer-based format 
for the alcohol, smoking, and substance involvement screening test (ASSIST) with university students. 
Substance Use & Misuse, 51(9), 1207–1217. https:// doi. org/ 10. 3109/ 10826 084. 2016. 11610 53

Croda, J., Oliveira, W. K., Frutuoso, R. L., et al. (2020). COVID-19 in Brazil: Advantages of a socialized 
unified health system and preparation to contain cases. Revista da Sociedade Brasileira de Medicina 
Tropical, 53, e20200167. https:// doi. org/ 10. 1590/ 0037- 8682- 0167- 2020

de Lima, O. F., Vilela Mendes, A., Crippa, J. A., & Loureiro, S. R. (2009). Study of the discriminative valid-
ity of the PHQ-9 and PHQ-2 in a sample of Brazilian women in the context of primary health care. 
Perspectives in Psychiatric Care, 45(3), 216–227. https:// doi. org/ 10. 1111/j. 1744- 6163. 2009. 00224.x

de Wit, E., van Doremalen, N., Falzarano, D., & Munster, V. J. (2016). SARS and MERS: Recent insights 
into emerging coronaviruses. Nature Reviews. Microbiology, 14(8), 523–534. https:// doi. org/ 10. 1038/ 
nrmic ro. 2016. 81

Di Renzo, L., Gualtieri, P., Pivari, F., et al. (2020). Eating habits and lifestyle changes during COVID-19 
lockdown: An Italian survey. Journal of Translational Medicine, 18(1), 229. https:// doi. org/ 10. 1186/ 
s12967- 020- 02399-5

Faul, F., Erdfelder, E., Lang, A. G., & Buchner, A. (2007). G*Power 3: A flexible statistical power analy-
sis program for the social, behavioral, and biomedical sciences. Behavior Research Methods, 39(2), 
175–191. https:// doi. org/ 10. 3758/ bf031 93146

Galduróz, J. C. F., Noto, A. R., Nappo, S. A., & Carlini, E. A. (2002). I Levantamento domiciliar sobre o 
uso de drogas psicotrópicas: Estudo envolvendo as 24 maiores cidades do Estado de São Paulo -1999.

García-Álvarez, L., Fuente-Tomás, L., Sáiz, P. A., García-Portilla, M. P., & Bobes, J. (2020). Will changes 
in alcohol and tobacco use be seen during the COVID-19 lockdown? Adicciones, 32(2), 85–89. https:// 
doi. org/ 10. 20882/ adicc iones. 1546

Group WAW. (2002). The Alcohol, Smoking and Substance Involvement Screening Test (ASSIST): Devel-
opment, reliability and feasibility. Addiction, 97(9), 1183–1194. https:// doi. org/ 10. 1046/j. 1360- 0443. 
2002. 00185.x

Henrique, I., De Micheli, D., Lacerda, R., Lacerda, L., & Formigoni, M. (2004). Validação da versão bra-
sileira do teste de triagem do envolvimento com álcool, cigarro e outras substâncias (ASSIST). Revista 
da Associação Médica Brasileira, 50(2), 7.

Huang, Y., & Zhao, N. (2020). Generalized anxiety disorder, depressive symptoms and sleep quality during 
COVID-19 outbreak in China: A web-based cross-sectional survey. Psychiatry Research, 288, 112954. 
https:// doi. org/ 10. 1016/j. psych res. 2020. 112954

Kramer, A., & Kramer, K. Z. (2020). The potential impact of the Covid-19 pandemic on occupational status, 
work from home, and occupational mobility. Journal of Vocational Behavior, 119, 103442. https:// doi. 
org/ 10. 1016/j. jvb. 2020. 103442

Lau, J. T., Yang, X., Pang, E., Tsui, H. Y., Wong, E., & Wing, Y. K. (2005). SARS-related perceptions in 
Hong Kong. Emerging Infectious Diseases, 11(3), 417–424. https:// doi. org/ 10. 3201/ eid11 03. 040675

Li, H., Liu, S. M., Yu, X. H., Tang, S. L., & Tang, C. K. (2020). Coronavirus disease 2019 (COVID-19): 
Current status and future perspectives. International Journal of Antimicrobial Agents, 55(5), 105951. 
https:// doi. org/ 10. 1016/j. ijant imicag. 2020. 105951

Marques, E. S., Moraes, C. L., Hasselmann, M. H., Deslandes, S. F., & Reichenheim, M. E. (2020). Vio-
lence against women, children, and adolescents during the COVID-19 pandemic: Overview, contribut-
ing factors, and mitigating measures. Cadernos de Saúde Pública, 36(4), e00074420. https:// doi. org/ 
10. 1590/ 0102- 311X0 00744 20

Martino, S. C., Ellickson, P. L., & McCaffrey, D. F. (2009). Multiple trajectories of peer and parental influ-
ence and their association with the development of adolescent heavy drinking. Addictive Behaviors, 
34(8), 693–700. https:// doi. org/ 10. 1016/j. addbeh. 2009. 04. 006

Moreno, A., DeSousa, D., Souza, A., et al. (2016). Factor structure, reliability, and item parameters of the 
Brazilian-Portuguese version of the GAD-7 questionnaire. Trends in Psychology, 24(1), 10.

2768

https://doi.org/10.18332/tid/125580
https://doi.org/10.18332/tid/125580
https://doi.org/10.3390/jcm9030841
https://doi.org/10.1192/bjp.185.2.127
https://doi.org/10.3109/10826084.2016.1161053
https://doi.org/10.1590/0037-8682-0167-2020
https://doi.org/10.1111/j.1744-6163.2009.00224.x
https://doi.org/10.1038/nrmicro.2016.81
https://doi.org/10.1038/nrmicro.2016.81
https://doi.org/10.1186/s12967-020-02399-5
https://doi.org/10.1186/s12967-020-02399-5
https://doi.org/10.3758/bf03193146
https://doi.org/10.20882/adicciones.1546
https://doi.org/10.20882/adicciones.1546
https://doi.org/10.1046/j.1360-0443.2002.00185.x
https://doi.org/10.1046/j.1360-0443.2002.00185.x
https://doi.org/10.1016/j.psychres.2020.112954
https://doi.org/10.1016/j.jvb.2020.103442
https://doi.org/10.1016/j.jvb.2020.103442
https://doi.org/10.3201/eid1103.040675
https://doi.org/10.1016/j.ijantimicag.2020.105951
https://doi.org/10.1590/0102-311X00074420
https://doi.org/10.1590/0102-311X00074420
https://doi.org/10.1016/j.addbeh.2009.04.006


International Journal of Mental Health and Addiction (2022) 20:2755–2769

1 3

Premack, D. (1959). Toward empirical behavior laws. I. Positive reinforcement. Psychological Review, 
66(4), 219–233. https:// doi. org/ 10. 1037/ h0040 891

Queiroz Macedo, J., Cursio Aygnes, D., Pinto Barbosa, S., & Villar Luis, M. (2014). Concepções E Vivên-
cias De Estudantes Quanto Ao Envolvimento Com Substâncias Psicoativas Em Uma Escola Publica 
De Ribeirao Preto. Ciencia y enfermería, 20(3), 8. https:// doi. org/ 10. 4067/ S0717- 95532 01400 03000 09

Rehm, J., Kilian, C., Ferreira-Borges, C., et  al. (2020). Alcohol use in times of the COVID 19: Implica-
tions for monitoring and policy. Drug and Alcohol Review, 39(4), 301–304. https:// doi. org/ 10. 1111/ 
dar. 13074

Schneider, R., Ottoni, G. L., de Carvalho, H. W., Elisabetsky, E., & Lara, D. R. (2015). Temperament and 
character traits associated with the use of alcohol, cannabis, cocaine, benzodiazepines, and hallucino-
gens: Evidence from a large Brazilian web survey. Braz Journal Psychiatry, 37(1), 31–39. https:// doi. 
org/ 10. 1590/ 1516- 4446- 2014- 1352

Shigemura, J., Ursano, R. J., Morganstein, J. C., Kurosawa, M., & Benedek, D. M. (2020). Public responses 
to the novel 2019 coronavirus (2019-nCoV) in Japan: Mental health consequences and target popula-
tions. Psychiatry and Clinical Neurosciences, 74(4), 281–282. https:// doi. org/ 10. 1111/ pcn. 12988

Sidor, A., & Rzymski, P. (2020). Dietary choices and habits during COVID-19 lockdown: Experience from 
Poland. Nutrients, 12, 6. https:// doi. org/ 10. 3390/ nu120 61657

Spitzer, R. L., Kroenke, K., Williams, J. B., & Löwe, B. (2006). A brief measure for assessing generalized 
anxiety disorder: The GAD-7. Archives of Internal Medicine, 166(10), 1092–1097. https:// doi. org/ 10. 
1001/ archi nte. 166. 10. 1092

Toepoel, V., Vis, C., Das, M., & van Soest, A. (2009). Design of web questionnaires: An information-pro-
cessing perspective for the effect of response categories. Sociological Methods & Research, 37(3), 21. 
https:// doi. org/ 10. 1177/ 00491 24108 327123

Triggle, C. R., Bansal, D., Farag, E. A. B. A., Ding, H., & Sultan, A. A. (2020). COVID-19: Learning from 
lessons to guide treatment and prevention interventions. mSphere, 5, 3. https:// doi. org/ 10. 1128/ mSphe 
re. 00317- 20

Viana, M. C., & Andrade, L. H. (2012). Lifetime Prevalence, age and gender distribution and age-of-onset 
of psychiatric disorders in the São Paulo Metropolitan Area, Brazil: Results from the São Paulo Meg-
acity Mental Health Survey. Braz J Psychiatry, 34(3), 249–260. https:// doi. org/ 10. 1016/j. rbp. 2012. 03. 
001

Volkow, N. D. (2020). Collision of the COVID-19 and addiction epidemics. Annals of Internal Medicine, 
173(1), 61–62. https:// doi. org/ 10. 7326/ M20- 1212

Vorcaro, C. M., Lima-Costa, M. F., Barreto, S. M., & Uchoa, E. (2001). Unexpected high prevalence of 
1-month depression in a small Brazilian community: The Bambuí Study. Acta Psychiatrica Scandi-
navica, 104(4), 257–263. https:// doi. org/ 10. 1034/j. 1600- 0447. 2001. 00440.x

Wu, P., Liu, X., Fang, Y., et  al. (2008). Alcohol abuse/dependence symptoms among hospital employees 
exposed to a SARS outbreak. Alcohol and Alcoholism, 43(6), 706–712. https:// doi. org/ 10. 1093/ alcalc/ 
agn073

Zhang, Y., Zhang, H., Ma, X., & Di, Q. (2020). Mental health problems during the COVID-19 pandemics 
and the mitigation effects of exercise: A longitudinal study of college students in China. International 
Journal of Environmental Research and Public Health, 17, 10. https:// doi. org/ 10. 3390/ ijerp h1710 3722

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

2769

https://doi.org/10.1037/h0040891
https://doi.org/10.4067/S0717-95532014000300009
https://doi.org/10.1111/dar.13074
https://doi.org/10.1111/dar.13074
https://doi.org/10.1590/1516-4446-2014-1352
https://doi.org/10.1590/1516-4446-2014-1352
https://doi.org/10.1111/pcn.12988
https://doi.org/10.3390/nu12061657
https://doi.org/10.1001/archinte.166.10.1092
https://doi.org/10.1001/archinte.166.10.1092
https://doi.org/10.1177/0049124108327123
https://doi.org/10.1128/mSphere.00317-20
https://doi.org/10.1128/mSphere.00317-20
https://doi.org/10.1016/j.rbp.2012.03.001
https://doi.org/10.1016/j.rbp.2012.03.001
https://doi.org/10.7326/M20-1212
https://doi.org/10.1034/j.1600-0447.2001.00440.x
https://doi.org/10.1093/alcalc/agn073
https://doi.org/10.1093/alcalc/agn073
https://doi.org/10.3390/ijerph17103722

	Drug Use Frequency Variation and Mental Health During the COVID-19 Pandemic: an Online Survey
	Abstract
	Methods
	Study Design and Participants
	Measures
	Statistical Analysis

	Results
	Sociodemographic Characteristics
	Quarantine-related Features
	Data Related to the Use of Psychoactive Substances
	Sociodemographic Characteristics and Their Association with the Impact on People’s Mental Health in Quarantine and Variations in the Frequency of Drug Use

	Discussion
	Conclusion
	References




