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Abstract

This study analyzed differences between men and women regarding the use of psychotropic

drugs and associated factors in a population of adults and seniors in the city of Campinas,

Brazil. A population-based, cross-sectional study was conducted using data from the ISA-

Camp 2014/2015 health survey in the city of Campinas. The sample was composed of 1999

individuals aged 20 years or older. For each sex, prevalence rates and prevalence ratios

were estimated for the use of psychotropic drugs according to demographic characteristics,

socioeconomic characteristics, health problems, degree of limitation and type of emotional/

mental problem. The most used classes of medications were also determined. The preva-

lence of the use of psychotropic drugs was 11.7% (7.3% among men and 15.8% among

women). The most common therapeutic classes were antidepressants (38.2%) and benzo-

diazepines (24.0%). The frequency of antidepressant use was higher among women

(44.3%) than men (25.5%). Regarding associated factors, reports of emotional/mental prob-

lems were associated with the greater use of this type of drug in both sexes. Among the

men, white skin color, a lack of an occupational activity, a greater number of complaints of

health problems and the occurrence of insomnia were associated with the use psychotropic

drugs. Among the women, a significant increase in the use of these drugs was found with

the increase in age and higher prevalence rates were found among those with a higher level

of schooling, those with a greater number of diagnosed chronic diseases and those with a

common mental disorder. The present results confirm the greater use of psychotropic

agents, especially antidepressants, in the female sex and reveal that the pattern of associ-

ated factors differs between sexes. It is therefore necessary to understand the peculiarities

of each sex that exert an influence on the perception of health problems and the desire to

seek care, which, in turn, affect the use of psychotropic agents.
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Introduction

The World Health Organization estimates that at least 10% of the world’s population is

affected by mental disorders, the most common of which are anxiety and depression, which

account for 30% of the non-fatal disease burden worldwide and 10% of the overall disease bur-

den [1]. In Brazil, recent data from the National Health Survey indicate that 9.7% of adults had

some degree of depression in the two weeks prior to being interviewed [2]. Differences are

generally found in the prevalence of mental disorders between men and women. Mood disor-

ders and anxiety are more prevalent among women and substance use disorders are more

common among men [3,4].

Considering the prevalence and relevance of mental disorders, psychotropic medications

constitute an important tool in the treatment and control of diverse psychopathological condi-

tions [5]. However, there is evidence of the high and increasing prevalence of the consumption

of these medications [6–8], raising questions with regard to possible excessive use and a lack of

rational use. On the other hand, a large number of individuals with mental disorders remain

without medicinal treatment in particular segments of the population. The gap between the

demand and use of these medications is important, as this difference can be as high as 80 to

85%, depending on the location of the study [9,10].

Studies conducted in Brazil and other countries report prevalence rates of the use of psy-

chotropic drugs ranging from 9.9 [7] to 15.6% [11] for reported consumption in the previous

15 days and from 7.1 [12] to 14.9% [13] in a 12-month recall period. These studies generally

point out factors associated with the use of such drugs, such as an advanced age [7,10,12], the

active seeking of health services [6,7,14], a poor self-assessment of one’s health [6,14] and

greater use among women in comparison to men [3,10,11]. The magnitude of the difference in

the use of these drugs between the sexes varies across countries and also depends on the recall

period investigated. In a study conducted in 2015 in ten European countries, the annual preva-

lence of the use of psychotropic drugs was 15.1% among women and 8.0% among men [3]. In

the United States of America (USA), the National Health and Nutrition Examination Survey

(NHANES, 2012) found greater use of anxiolytic agents among women than men in the 30

days prior to the survey (6.8% versus 5.3%) [8]. Studies conducted in Brazil have also found a

greater use of psychotropic drugs among women compared to men [9,10,12,15,16], with prev-

alence ratios ranging from 1.5 [16] to 2.8 [9], depending on the location and recall period

studied.

Investigations of the use of psychotropic drugs employing data from population-based

studies are justified by the high and increasing prevalence of the consumption of these drugs

in particular segments of society, especially anxiolytic agents and antidepressants [7,16].

Although the literature has documented greater use of these medications among women, few

population-based studies have investigated differences between sexes regarding factors associ-

ated with the use of these medications.

Therefore, the aim of the present study was to analyze differences between men and women

regarding the use of psychotropic drugs and factors associated with this use among adults and

seniors in the city of Campinas, Brazil. A further aim was to identify the most used classes of

medications.

Methods

Study design and target population

A population-based, cross-sectional study was conducted involving the analysis of data from a

sample of 1999 residents of the city of Campinas, Brazil, aged 20 years or older. Campinas is a
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large city located in the state of São Paulo (southeastern Brazil) with a population estimated at

1,164,098 inhabitants in 2015, 98.3% of whom reside in urban areas. The Human Development

Index was 0.805 in 2010 [17]. The data used in the present study were extracted from the Cam-

pinas Health Survey (hereafter denominated ISACamp) conducted in 2014/15. The aim of the

survey was to analyze different dimensions of health, including health status, diseases, health

behavior, the use of health services and the use of medications.

Sampling and data collection

The sample was obtained using stratified probabilistic cluster sampling in two stages: census

sector and residence. In the first stage, 14 census sectors were selected in each of the five

administrative districts of the city, totaling 70 sectors. The sectors were selected with probabil-

ity proportional to size given by the number of residences per sector and lists of homes in each

sector were updated. In the second stage, residences were selected in each sector using a sys-

tematic lottery applied to the updated lists of homes.

Considering the aim of studying aspects related to three subpopulations in the city of Cam-

pinas (adolescents, adults and seniors), the following age groups constituted the domains of

the study: 10 to 19 years, 20 to 59 years and 60 years or older. The number of individuals to

compose the sample was obtained considering the estimate of a 50% proportion (correspond-

ing to maximum variability), 95% confidence interval, 4 and 5% sampling error and a design

effect of 2, resulting in 1000 adolescents, 1400 adults and 1000 seniors. To obtain the desired

sample size, 3119, 1029 and 3157 residences were selected independently for interviews with

adolescents, adults and seniors, respectively, considering non-response rates of 27%, 22% and

20% for the three age groups, respectively. At each home, all residents in the particular age

group were interviewed. The decision not to perform intra-residence selection in the field was

due to the fact that this type of design is similar in terms of precision and is less costly in com-

parison to performing the selection of an interviewee per residence [18]. Further details on the

sampling process are available on the following webpage: https://www.fcm.unicamp.br/fcm/

ccas-centro-colaborador-em-analise-de-situcao-de-saude/isacamp/2014.

Data were collected with the aid of a pre-coded questionnaire that contained predominantly

closed-ended questions organized in 11 thematic blocks. Data collection was performed in

interview format with the selected individuals by trained interviewers and the data were

recorded on a portable computer (tablet).

Variables analyzed

In the present study, data on individuals aged 20 years or older were used. The dependent vari-

able was the use of psychotropic drugs in the 15 days prior to the survey and was dichotomized

as none (0) and one or more psychotropic drugs (1), which was determined through the fol-

lowing question: Have you taken any medication in the last 15 days? If an affirmative response

was given, the following question was posed: How many and which medications did you take?
To minimize the occurrence of errors when recording the data, the medications were iden-

tified (the majority of times) based on the label of the medication and/or medical prescription.

The Dictionary of Pharmaceutical Specialties [19] was used to identify the active ingredient in

each medication and the Anatomical Therapeutical Chemical Classification System (ATC)

[20] was then used to code the medications based on the active ingredient (chemical sub-

stance). With the ATC, medications are classified on five levels. The first level regards the

main anatomic group. The second level corresponds to the therapeutic subgroup. The third

and fourth levels refer to pharmacological or therapeutic subgroups and the fifth level is the

chemical substance. In the present study, the psychotropic drugs were identified based on the

Differences in the use of psychotropic agents between men and women

PLOS ONE | https://doi.org/10.1371/journal.pone.0207921 November 26, 2018 3 / 16

https://www.fcm.unicamp.br/fcm/ccas-centro-colaborador-em-analise-de-situcao-de-saude/isacamp/2014
https://www.fcm.unicamp.br/fcm/ccas-centro-colaborador-em-analise-de-situcao-de-saude/isacamp/2014
https://doi.org/10.1371/journal.pone.0207921


chemical substance (fifth level of the ATC) and grouped according to the pharmacological/

therapeutic subgroup (third or fourth level of the ATC). Medications pertaining to the follow-

ing ATC classifications were analyzed: antidepressants (N06A), benzodiazepines (N03AE,

N05BA, N05CD and N05CF), antiepileptics (N03A) and other classes composed of opioid

analgesics (N02A), anti-Parkinson’s drugs (N04A and N04B), antipsychotic agents, such as

mood stabilizers (N05A), psychostimulants (N06B) and anti-dementia drugs (N06D).

The following sets of independent variables were selected for the analysis of factors associ-

ated with the use of psychotropic drugs:

• Demographic and socioeconomic characteristics: age group (20 to 39 years, 40 to 59 years or

60 years or older), schooling (0 to 4 years, 5 to 11 years or 12 or more years of study), skin

color/ethnicity (white or non-white [black and brown]), paid occupational activity (yes or

no), household income per capita (categorized based on the Brazilian monthly minimum

wage [BMMW]:� BMMW, one to three times the BMMW or> three times the BMMW)

and having a private health insurance plan (yes or no).

• Health problems: Number of diagnosed chronic diseases on the following checklist: arterial

hypertension, diabetes mellitus, cardiovascular disease (angina, myocardial infarction and

cardiac arrhythmia), cancer, arthritis/rheumatism/arthrosis, osteoporosis, rhinitis/sinusitis,

asthma/bronchitis/emphysema, tendonitis/repetitive strain injury/work-related musculo-

skeletal disorder, vascular problems (varicose veins and stroke), hypercholesterolemia and

back disease/problem; reported number of health problems (complaints and symptoms),

such as headache/migraine, back pain/problem, allergy, dizziness/vertigo, urinary problem

(urinary tract infection/cystitis and urinary incontinence), insomnia and degree of limitation

caused by insomnia (no limitation, some limitation or considerable limitation).

• Emotional health: Common mental disorders (CMDs) were evaluated using the Self-Report-

ing Questionnaire (SRQ 20), which is composed of 20 items with dichotomous responses.

A cutoff point was 7 was used for both sexes [21] (0 to 6 points denote absence of CMD; 7

or more points denote presence of CMD). Severity was determined as follows: 0 to 6

points = absence of CMD, 7 to 10 points = moderate CMD and 11 or more points = severe

CMD. The following were also evaluated: report of emotional/mental problem (yes or no);

degree of limitation caused by this problem (no limitation, some limitation or considerable

limitation) and type of reported emotional/mental problem (anxiety, depression or other).

Data analysis

All analyses performed in the present study considered the weights stemming from the com-

plex sampling design and non-response weights. For such, the survey (svy) model of Stata 14.0

(Stata Corp., College Station, USA) was used.

Pearson’s chi-squared test was used to determine associations between the independent

variables and the use of psychotropic agents, with the level of significance set to 5%. Crude and

adjusted prevalence ratios were estimated using Poisson regression, which is considered an

adequate choice for analyzing data from cross-sectional studies with binary outcomes [22].

Variables with a p-value< 0.20 in the bivariate analysis were incorporated into the hierarchical

model using the stepwise backward method and those with a p-value < 0.05 after the adjust-

ments remained in the final model. Significant variables in one step remained in following

steps even if losing their significance. The complete model included demographic and socio-

economic characteristics (first step), health problems (second step) and emotional health and

insomnia (third step). The pharmacological classes of the psychotropic agents were also
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identified and the percentage frequencies of antidepressants, benzodiazepines, antiepileptics

and other classes were determined.

Ethical aspects

This study received approval from the Human Research Ethics Committee of Campinas State

University (certificate number: 409.714 of September 30th, 2013). All interviewees signed a

statement of informed consent.

Results

Among the residences selected for interviews with adults and seniors, refusal and dropout

rates were 7.4% and 4.4%, respectively. Among the adults and seniors identified in the resi-

dences selected for interviews, the refusal and dropout rates were 20.5% and 1.9%, respectively.

Therefore, the data from 1999 individuals aged 20 years or older were analyzed. Men (mean

age: 42.6 ± 0.8 years) accounted for 47.3% of the sample and women (mean age: (44.7 ± 0.7

years) accounted for 52.7%.

The prevalence of the use of at least one medication in the previous 15 days was 65.7%

and was significantly higher among the women (75.7%) than the men (54.6%) (p = 0.0000).

The prevalence of the use of psychotropic agents in the population of adults and seniors in

the city of Campinas was 11.7%, with rates of 7.3% (CI: 5.5 to 9.6%) among the men and

15.8% (CI: 13.1 to 18.8%) among the women. After controlling for age, the prevalence

ratio between sexes was 2.03 (CI: 1.45 to 2.85). Among those who took psychotropic agents,

68.5% used only one type, 21.1% used two types and 10.2% used three or more types simulta-

neously. Using data from the SEADE (State of São Paulo Data Analysis System) Foundation

in 2015 [23], the present findings indicate that among the 849,672 inhabitants of the city of

Campinas aged 20 years or older, 99,412 individuals made use of some type of psychoactive

drug during the study period. For both sexes, higher prevalence rates of use were found

among individuals aged 60 years or older, those with white skin and those who reported not

performing a paid occupational activity during the study period. Among the women, having

a private insurance plan was also positively associated with the use of psychotropic agents

(Table 1).

In both sexes, the prevalence of use increased with the increase in the number of chronic

diseases and health problems. The prevalence was higher among individuals with complaints

of insomnia, emotional/mental problems and CMDs (Table 2).

The results of the multivariate analysis revealed that reported emotional/mental problems

were associated with the greater use of psychotropic agents in both sexes. Among the men,

white skin color, a lack of an occupational activity, a greater number of complaints of health

problems and the occurrence of insomnia were positively associated with the use psychotropic

drugs. Among the women, a significant increase in the use of these drugs was found with the

increase in age and higher prevalence rates were found among those with more than 11 years

of schooling, those with a greater number of diagnosed chronic diseases and those with CMDs

(Table 3).

Table 4 displays the prevalence of the use of psychotropic agents and prevalence ratios

according to the occurrence of emotional/mental problems, CMDs and insomnia. In both

sexes, greater use was associated with the degree of limitation caused by an emotional/mental

problem and insomnia. Using the prevalence of use in cases of anxiety as reference, greater

prevalence rates of use were found among women with a complaint of depression and men

with a complaint of other mental/emotional problems, the highest frequencies of which were
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for schizophrenia (45.8%) and activity/attention disorders (32.9%). The occurrence of CMDs

was associated the use of psychotropic agents in both sexes.

Table 5 displays the percentages of the classes of psychotropic agents, the most frequent of

which were antidepressants (38.2%), with a significantly higher proportion among women

(44.3%) in comparison to men (25.5%) (p = 0.0106). The antidepressants most used in the

population of Campinas were selective serotonin reuptake inhibitors (28.8%), especially fluox-

etine and sertraline, followed by non-selective monoamine reuptake inhibitors (tricyclic anti-

depressants) (6.2%), the most consumed of which was amitriptyline. Other antidepressants

accounted for 3.2%. Benzodiazepines accounted for 24.0% of the psychotropic agents and the

proportion between men and women was similar (24.1 and 24.0%, respectively). The most fre-

quently used benzodiazepines were clonazepam and diazepam. Antiepileptics accounted for

15.4% of the psychotropic drugs, the most frequent of which was carbamazepine. Other psy-

chotropic agents included opioid analgesics, anti-Parkinson’s, anti-psychotic and anti-demen-

tia medications and psychostimulants. The frequency of these medications ranged from 1.7%

(psychostimulants) to 7.3% (anti-psychotic medications). The most frequent anti-psychotic

medications were quetiapine and haloperidol.

Table 1. Prevalence of the use of psychotropic agents and prevalence ratios according to sex and demographic/socioeconomic characteristics. Campinas, Brazil,

2014–2015.

Variables Male sex Female sex

n Prevalence % PR (95%CI) n Prevalence % PR (95%CI)

Age (years) (0.0069)�χ2 (0.0000)�χ2

20–39 258 4.3 1 291 9.9 1

40–59 206 9.6 2.24 (1.13–4.41)� 258 16.3 1.65 (1.00–2.70)

60 or older 387 11.5 2.68 (1.38–5.20)� 599 28.0 2.84 (1.86–4.34)�

Total 851 7.3 1148 15.8

Schooling (in years) (0.6985) (0.0188)�

0–4 282 8.7 1 458 18.7 1

5–11 412 7.3 0.84 (0.49–1.44) 495 12.2 0.65 (0.46–0.91)�

12 or more 157 6.5 0.74 (0.35–1.56) 195 20.0 1.07 (0.69–1.65)

Skin color/ethnicity (0.0060)� (0.0126)�

Non-white 265 3.0 1 347 11.1 1

White 568 9.6 3.19 (1.33–7.65)� 773 17.7 1.60 (1.10–2.33)�

Paid occupational activity (0.0001)� (0.0207)�

Yes 476 4.7 1 465 13.3 1

No 374 13.8 2.92 (1.71–4.99)� 683 19.1 1.43 (1.05–1.96)�

Household income per capita (in BMMW) (0.1608) (0.8367)

� 1 265 5.2 1 422 14.7 1

> 1-� 3 457 9.1 1.75 (0.96–3.16) 574 16.1 1.01 (0.68–1.76)

> 3 119 6.1 1.17 (0.44–3.07) 151 17.1 1.16 (0.69–1.94)

Private health insurance plan (0.1832) (0.0261)�

No 508 6.1 1 603 13.1 1

Yes 342 8.9 1.45 (0.83–2.53) 545 18.5 1.40 (1.04–1.89)�

n: number of individuals in unweighted sample.

� statistically significant difference.

χ2 between parentheses: p-value from the chi-squared test.

PR (95%CI): Prevalence ratio (95% confidence interval).

https://doi.org/10.1371/journal.pone.0207921.t001
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Discussion

The findings of the present study demonstrate differences between men and women regarding

factors associated with the use of psychotropic drugs. As expected, reports of an emotional

and/or mental problem were associated with greater use in both sexes. Among men, white

skin color, a lack of an occupational activity, a greater number of complaints of health prob-

lems and the occurrence of insomnia were positively associated with the use psychotropic

drugs. Among women, a significant increase in the use of these drugs was found with the

increase in age and higher prevalence rates were found among those with a higher level of

schooling, those with a greater number of diagnosed chronic diseases and those with CMDs.

Antidepressants and benzodiazepines were the most frequent therapeutic classes and the use

of antidepressants was significantly higher among the women.

The prevalence of the use of psychotropic drugs in the present study was 11.7%. This is

higher than the rate reported in a study conducted in the city of Pelotas in southern Brazil

(9.9%) [7], which considered the same recall period and analyzed individuals aged 15 years or

older. The prevalence was also higher than that reported in another study conducted in the

city of Campinas using data from the 2008/2009 ISACamp health survey, in which a rate of

6.8% was found among adults and seniors in the three days prior to the survey [16], as well as

two studies conducted in the city of Sao Paulo involving individuals aged 15 and 18 years or

older, with rates of 5.5% in the previous 30 days and 7.1% in the previous 12 months [10,12].

In contrast, studies conducted in other countries report higher prevalence rates of the use of

psychotropic drugs. A study conducted in Spain with individuals aged 25 years or older reports

Table 2. Prevalence of the use of psychotropic agents and prevalence ratios according to sex and health problems. Campinas, Brazil, 2014–2015.

Variables Male sex Female sex

n Prevalence (%) PR (95%CI) n Prevalence (%) PR (95%CI)

Number of chronic diseases (0.0396)�χ2 (0.0000)�χ2

0 252 5.8 1 231 10.8 1

1–2 360 6.6 1.14 (0.64–2.10) 407 9.6 0.89 (0.51–1.56)

3–4 166 9.8 1.68 (0.71–3.98) 292 22.8 2.11 (1.19–3.74)�

5 or more 72 17.4 3.00 (1.38–6.53)� 215 33.9 3.14 (1.89–5.19)�

Number of health problems (0.0015)� (0.0314)�

0 398 5.9 1 351 10.4 1

1 275 5.1 0.87 (0.43–1.76) 322 17.3 1.66 (1.07–2.57)�

2 or more 177 14.6 2.47 (1.30–4.68)� 472 18.1 1.73 (1.12–2.67)�

Insomnia (0.0000)� (0.0001)�

No 689 4.4 1 800 11.8 1

Yes 161 21.3 4.82 (2.33–9.94)� 345 26.9 2.28 (1.51–3.43)�

Emotional/mental problem (0.0000)� (0.0000)�

No 624 3.5 1 697 6.6 1

Yes 222 18.3 5.15 (3.01–8.80)� 448 29.4 4.44 (3.17–6.21)�

Common mental disorder (0.0000)� (0.0000)�

No 748 5.2 1 862 11.7 1

Yes 74 22.8 4.36 (2.38–7.98)� 258 28.8 2.47 (1.70–3.58)�

n: number of individuals in unweighted sample.

� statistically significant difference.

χ2 between parentheses: p-value from the chi-squared test.

PR (95%CI): Prevalence ratio (95% confidence interval).

https://doi.org/10.1371/journal.pone.0207921.t002
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Table 3. Multiple Poisson regression models of the use of psychotropic agents among men and women. Campinas, Brazil, 2014–2015.

Variables First stepa Second stepb Third stepc

PR (95%CI) p PR (95%CI) p PR (95%CI) p

Male sex

Age (years)

20–39 1 1 1

40–59 1.72 (0.87–3.39) 0.115 1.52 (0.77–2.98) 0.222 1.33 (0.73–2.40) 0.342

60 or older 1.36 (0,71–2.59) 0.352 1.20 (0.62–2.33) 0.587 1.27 (0.68–2.35) 0.448

Skin color/ethnicity

Non-white 1 1 1

White 2.94 (1.22–7.07)� 0.017� 2.91 (1.21–7.02)� 0.018� 2.45 (1.04–5.76)� 0.040�

Paid occupational activity

Yes 1 1 1

No 2.70 (1.54–4.74)� 0.001� 2.82 (1.61–4.94)� 0.000� 2.19 (1.28–3.74)� 0.005�

Number of health problems

0 1 1

1 0.89 (0.44–1.81) 0.738 0.80 (0.39–1.61) 0.519

2 or more 2.49 (1.36–4.58)� 0.004� 1.57 (0.83–2.96) 0.163

Insomnia

No 1

Yes 2.34 (1.05–5.24)� 0.038�

Emotional/mental problem

No 1

Yes 3.13 (1.68–5.83)� 0.001�

Female sex

Age (years)

20–39 1 1 1

40–59 1.87 (1.14–3.06)� 0.013� 1.60 (0.96–2.67) 0.073 1.80 (1.08–2.98)� 0.023�

60 or older 3.81 (2.52–5.76)� 0.000� 2.72 (1.69–4.36)� 0.000� 3.49 (2.17–5.60)� 0.000�

Schooling (in years)

0–4 1 1 1

5–11 1.15 (0.82–1.61) 0.404 1.23 (0.87–1.74) 0.228 1.26 (0.85–1.86) 0.246

12 or more 2.17 (1.45–3.23)� 0.000� 2.20 (1.47–3.31)� 0.000� 2.51 (1.55–4.08)� 0.000�

Number of chronic diseases

0 1 1

1–2 0.78 (0.44–1.36) 0.371 0.62 (0.35–1.08) 0.091

3–4 1.59 (0.88–2.89) 0.124 1.05 (0.55–1.97) 0.888

5 or more 2.17 (1.25–3.77)� 0.007� 1.12 (0.61–2.07) 0.702

Common mental disorder

No 1

Yes 1.65 (1.10–2.47)� 0.015�

Emotional/mental problem

No 1

Yes 3.51 (2.65–4.64)� 0.000�

PR (95%CI): Prevalence ratio (95% confidence interval).

� statistically significant difference.
a: PR adjusted by demographic and socioeconomic variables.
b: PR adjusted for demographic and socioeconomic variables from first step and health variables.
c: PR adjusted by all variables in table.

https://doi.org/10.1371/journal.pone.0207921.t003
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a prevalence rate of 15.6% in the previous 15 days [11]. A study conducted in Northern Ireland

involving individuals aged 18 years or older found a prevalence rate of 14.9% in the previous

12 months [13]. The differences across studies may be related to differences in the recall

period, age groups and data collection instruments as well as differences in the prevalence

of emotional/mental problems, access to healthcare services and the prescribing habits of

physicians.

The greater consumption of psychotropic drugs among women is in agreement with data

described in previous studies [10,11,13,16]. Researchers have attributed this greater consump-

tion to more frequent complaints of mental disorders, such as anxiety and depression, among

women [24] as well as the fact that women are generally more attentive to signs and symptoms

and seek medical care more often than men [25,26], which increases the probability of receiv-

ing prescriptions for psychotropic drugs. Gender may also affect the perceptions of physicians

regarding the need for psychotropic drugs [27]. Qualitative studies report that physicians in

primary care address the subjective symptoms of anxiety and depression differently depending

on the patient’s sex. Beliefs regarding the greater frailty of the female sex lead to an unequal

evaluation of the same health problems. Thus, physicians tend to diagnose emotional/mental

problems more in women and prescribe them anxiolytic agents and antidepressants more

[27,28].

The increase in age was associated with an increase in the use of psychotropic drugs only

among the women in the present study, whereas the adjustment for occupational activity

made the association between age and psychotropic drugs non-significant among the men.

Table 4. Prevalence of the use of psychotropic agents and prevalence ratios according to sex and emotional/mental problem, common mental disorder and insom-

nia. Campinas, Brazil, 2014–2015.

Variables Male sex Female sex

n Prevalence (%) PR (95%CI) n Prevalence (%) PR (95%CI)

Limitation from emotional/mental problem (0.0000)�χ2 (0.0000)�χ2

No problem 624 3.6 1 697 6.6 1

No limitation 110 9.2 2.58 (1.02–6.56)� 192 27.2 4.11 (2.78–6.09)�

Some limitation 79 19.4 5.45 (2.80–10.62)� 192 24.4 3.70 (2.48–5.50)�

Considerable limitation 33 43.3 12.18 (6.09–24.36)� 64 52.5 7.93 (5.24–12.00)�

Type of emotional/mental problem (0.0000)� (0.0000)�

Anxiety 162 13.3 1 295 23.5 1

Depression 49 26.2 1.97 (0.99–3.89) 141 47.4 2.02 (1.48–2.75)�

Other problems 11 69.6 5.23 (2.64–10.36)� 12 43.4 1.84 (0.78–4.35)

Common mental disorder (CMD) (0.0000)� (0.0000)�

No 748 5.2 1 862 11.7 1

Moderate CMD 56 22.6 4.32 (2.16–8.64)� 148 22.5 1.93 (1.17–3.17)�

Severe CMD 18 23.8 4.55 (1.73–11.91)� 110 37.2 3.19 (2.16–4.71)�

Limitation from insomnia (0.0000)� (0.0000)�

Without insomnia 689 4.4 1 800 11.8 1

No limitation 65 9.9 2.24 (0.77–6.51) 137 20.2 1.72 (0.92–3.19)

Some limitation 62 25.9 5.87 (2.76–12.49)� 153 22.5 1.91 (1.12–3.24)�

Considerable limitation 34 37.3 8.47 (3.82–18.75)� 55 53.1 4.50 (2.99–6.78)�

n: number of individuals in unweighted sample.

� statistically significant difference.

χ2 between parentheses: p-value from the chi-squared test.

PR (95%CI): Prevalence ratio (95% confidence interval).

https://doi.org/10.1371/journal.pone.0207921.t004
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Previous studies evaluating the general population without analyzing the sexes separately have

also found a positive association between the increase in age and the use of psychotropic drugs

[9,10,12,13,16]. The high prevalence of mental disorders among women with the increase in

age may be the result of interactions between biological changes and events in one’s psychoso-

cial life [29]. Changes in estrogen levels during menopause and factors related to the redefini-

tion of roles, such as the loss of fertility and the “empty nest” syndrome, are believed to be

associated with the greater prevalence of mental disorders in this stage of life [29]. Moreover,

the occurrence of comorbidities due to ageing [30] and the greater frequency of widowhood

due to fact that women live longer than men [31] may contribute to an increase in depressive

and anxious episodes, which could lead to a greater frequency of seeking medical care and con-

sequently more opportunities for diagnosis and treatment.

A higher level of schooling was also associated with the use of psychotropic drugs only

among the women. Previous studies report a positive association between a higher level of

schooling and the use of these drugs in the general population [10,32], but not only among

women. In the present investigation, the effect of schooling on access to medications may

Table 5. Classes of psychotropic agents used (in %) according to sex; Campinas, Brazil, 2014–2015.

Classes of psychotropic agents according to ATC classification system Total Male sex Female sex p-value χ2

n %a %a %a

Antidepressants 154 38.2 25.5 44.3 0.0106�

SSRIs1# 111 28.8 20.2 33.0 0.0756

Tricyclic2 25 6.2 3.90 7.3 0.3195

Others3 18 3.2 1.40 4.0 0.1556

Benzodiazepines 115 24.0 24.1 24.0 0.9930

Clonazepam 60 13.0 15.3 11.8 0.4095

Diazepam 29 6.0 6.8 5.7 0.7106

Others4 26 5.0 2.0 6.5 0.0580

Anti-epileptics 56 15.4 21.2 12.6 0.1302

Carbamazepine 20 5.2 5.8 5.0 0.8054

Phenytoin 9 1.8 3.5 0.9 0.0610

Others5 27 8.4 11.9 6.7 0.2377

Other psychotropic agents6 109 22.4 29.3 19.1 0.2743

Antipsychotics 30 7.3 13.1 4.5 0.0707

Anti-Parkinson’s 23 4.3 6.2 3.6 0.5763

Others 56 10.7 9.9 11.1 0.6754

n: number of medications.
a Percentages weighted for sample design.

χ2 p-value from chi-squared test.

� statistically significant difference.
1 fluoxetine, citalopram, paroxetine, sertraline, escitalopram.
2 imipramine, clomipramine, amitriptyline, nortriptyline.
3 trazodone, mirtazapine, bupropion, venlafaxine, duloxetine, desvenlafaxine.
4 lorazepam, bromazepam, clobazam, alprazolam, cloxazolam, flunitrazepam, zolpidem.
5 phenobarbital, primidone, oxcarbazepine, valproic acid, lamotrigine, topiramate, gabapentin, pregabalin.
6 Opioid analgesics (morphine, codeine, tramadol); Anti-Parkinson’s (biperiden, levodopa, amantadine, pramipexole, selegiline, rasagiline, entacapone); Antipsychotics

(levomepromazine, haloperidol, olanzapine, quetiapine, lithium, risperidone, aripiprazol); Anxiolytics (buspirone); Psychostimulants: (methylphenidate, piracetam);

Anti-dementia (rivastigmine, galantamine, memantine).
# selective serotonin reuptake inhibitors.

https://doi.org/10.1371/journal.pone.0207921.t005
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indicate that women with a higher level of education have more knowledge regarding health

and healthcare services, perceive health needs more and have greater autonomy when seeking

medical care and treatment [33].

Among the men, the use of psychotropic drugs was more frequent among whites compared

to non-whites. This is a unique finding in the literature. Studies conducted in Brazil [16] and

the USA [34,35] also report significantly lower use among non-whites, but in the general popu-

lation and not only among men. The disparity in the consumption of psychotropic drugs

among different racial groups has been attributed to injustices regarding access to health care

and different cultural patterns, which may result in attitudes and thoughts of stigmatization

against mental disease and a reluctance to seek treatment on the part of minority ethnic groups

[36,37].

Men without a paid occupational activity used significantly more psychotropic drugs than

those with paid work. This association was not found among the women. A study conducted

in the city of Pelotas, Brazil, involving adults and seniors found a greater use of antidepressants

among individuals who were not exercising any labor activity [38]. A study involving a nation-

ally representative sample in Spain reports a similar finding [11]. However, these associations

were found in the general population and not only among men. Participation in the job mar-

ket, especially for men, means social participation [39] and validation as an active citizen [30]

as well as ensuring better living conditions, health and emotional stability, whereas unemploy-

ment leads to a loss of purchasing power as well as economic insecurity [40]. Moreover, due to

the fact that society traditionally attributes the role of worker/provider to men, they may har-

bor a notion of impotence when facing unemployment or retirement, which can exert a nega-

tive influence on mental health [41].

Having two or more health complaints was associated with a greater use of psychotropic

drugs among the men in the present study. This finding may be related to the fact that men

generally only seek healthcare services when a health problem is perceived and considered lim-

iting [42], whereas women seek healthcare services more for routine examinations and preven-

tion [43]. Among the women, having a greater number of chronic diseases was associated with

the use of psychotropic drugs, which is in agreement with data described in previous studies

[9,44]. Chronic conditions are generally more frequent among women [43,45,46] and can lead

to functional disability, which has been correlated to the emergence of psychiatric symptoms

[47]. As a result, women to seek healthcare services more, which increases the probability of

receiving prescriptions for psychotropic agents [7].

Some factors associated with the use of psychotropic drugs differed between sexes.

Among the women, CMDs were strongly associated with use, which is in agreement with data

described in previous studies [25,44,48]. Among the men, adjustments for reported insomnia

and emotional/mental problems made the association with CMDs non-significant. This dem-

onstrates that a report of insomnia is a much stronger predictor of the use of psychotropic

drugs than CMDs among men. The association with insomnia among men has not previously

been reported in Brazilian studies, but has been found in a longitudinal study conducted in

Finland [49]. It is likely that the acute consequences of insomnia, such as irritability, reduced

performance, altered concentration and fatigue [50], exert a greater impact on the search for

medical care among men.

As expected, reports of emotional/mental problems were strongly associated with the use of

psychotropic drugs in both sexes. Use was more frequent among women with depression and

men who reported other mental/emotional problems, especially schizophrenia and activity/

attention disorders. Men often have greater difficulty expressing emotions, such as anxiety and

depression, due to a fear of being perceived as vulnerable and/or frail [51] and therefore seek-

ing mental health care depends on the severity of the problem in males [26]. This situation is
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also reflected in the attitudes of prescribing physicians, who often consider the complaints of

men to be more serious in comparison to those of women [28]. Furthermore, contemporary

society believes that medications have become indispensible to the normalization of the lives

of individuals, as these substances enable the return to routine activities of daily living. The use

of medication can also legitimize a disease and affected individual [52].

Antidepressants were the most frequent psychotropic agents used in the population of the

city of Campinas, with a higher frequency among the women, which is in agreement with data

described in studies conducted in both Brazil [9,32,38] and other countries [3,13]. No signifi-

cant differences between sexes were found for the other classes of psychotropic drugs. The

high consumption of psychotropic drugs, especially antidepressants, may be related to means

of diagnosing psychiatric disorders as well as the increase in the indication of this therapeutic

class [53]. In the present study, selective serotonin reuptake inhibitors (SSRIs), especially flu-

oxetine and sertraline, were the most used by both sexes, which is in agreement with data from

the previous ISACamp health survey conducted in 2008/2009 [16]. According to the National

Therapeutic Chart developed by the Brazilian Health Ministry [54], the management of

depression is addressed in several ways, including psychological and pharmacological

approaches. For patients with moderate depression, brief psychological treatment in 16 to 20

sessions can be effective, whereas more severe cases should be complemented with pharmaco-

therapy [54]. The choice of antidepressant to be used is not only based on its effectiveness, but

also on other criteria, such as tolerability, safety, toxicity, previous response of the individual

or a family manner to a given medication, experience of the prescribing physician regarding

the management of a given medication, availability and cost of the medication as well as special

situations that require an antidepressant with a lower degree of side effects [54]. A systematic

review and meta-analysis of 11 clinical trials showed that SSRIs are as effective as tricyclic anti-

depressants and have greater tolerability, leading to greater compliance with treatment [55],

which may explain the more frequent use of this type of drug.

Some limitations of the present study should be considered when interpreting the results.

The cross-sectional design does not enable the determination of cause-and-effect relationships.

Therefore, the greater prevalence of psychotropic drug use in individuals without an occupa-

tion may stem from the absence or loss of work, which could lead to emotional problems, or,

conversely, the occurrence of emotional problems may reduce the possibility of maintaining

a job. The quality of the information on medication use should also be considered. However,

the care taken to check the package of the medications and medical prescriptions enabled the

identification of the pharmacological group in 98.8% of the psychotropic drugs. One should

also consider the possibility of recall bias. However, a 15-day recall period is considered ade-

quate and has been widely employed [7,11,38].

The strengths of this study reside in the analysis of data from a representative population of

the city of Campinas (state of São Paulo, Brazil) ensured by the complex sampling design. Con-

sidering the fact that this was a household survey, the non-response rate was not high and was

similar to that found in other studies [56]. This study contributes to the literature by identify-

ing differences between men and women regarding factors associated with the use of psycho-

tropic agents, including differences not observed in other studies, such as the greater

consumption among men with white skin, insomnia and a lack of an occupational activity as

well as the greater consumption among women with the increase in age and among those with

a higher level of schooling.

In conclusion, the present findings confirm the greater use of psychotropic drugs, especially

antidepressants, among women and reveal that the pattern of associated factors differs between

sexes. It is therefore necessary to understand the peculiarities of each sex that exert an
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influence on the perception of health problems and the desire to seek care, which, in turn,

affect the use of psychotropic agents.
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Conceptualization: Camila Stéfani Estancial Fernandes, Marilisa Berti de Azevedo Barros.
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3. Boyd A, Van De Velde S, Vilagut G, De Graaf R, O’Neill S, Florescu S, et al. Gender differences in men-

tal disorders and suicidality in Europe: Results from a large cross-sectional population-based study. J

Affect Disord. 2015; 173: 245–254. https://doi.org/10.1016/j.jad.2014.11.002 PMID: 25462424

4. Steel Z, Marnane C, Iranpour C, Chey T, Jackson JW, Patel V, et al. The global prevalence of common

mental disorders: a systematic review and meta-analysis 1980–2013. Int J Epidemiol. 2014; 43: 476–

493. https://doi.org/10.1093/ije/dyu038 PMID: 24648481

5. Benjamin J. Sadock Virginia A Sadock PR. Compêndio de Psiquiatria—Ciência do Comportamento e

Psiquiatria Clı́nica. 11th ed. Artmed; 2016.
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21. Gonçalves DM, Stein AT, Kapczinski F. Avaliação de desempenho do Self-Reporting Questionnaire

como instrumento de rastreamento psiquiátrico: um estudo comparativo com o Structured Clinical Inter-

view for DSM-IV-TR. Cad Saude Publica. 2008; 24: 380–390. PMID: 18278285

22. Barros AJD, Hirakata VN. Alternatives for logistic regression in cross-sectional studies: an empirical

comparison of models that directly estimate the prevalence ratio. BMC Med Res Methodol. 2003; 3: 21.

https://doi.org/10.1186/1471-2288-3-21 PMID: 14567763

23. Fundação SEADE (Fundação Sistema Estadual de Análise de Dados). Perfil dos Municı́pios Paulistas

[Internet]. 2015. http://www.perfil.seade.gov.br/
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tério do Trab e Emprego. 2012;1.

40. Marin-Leon L, Oliveira H, Barros M, Dalgalarrondo P, Botega N. Social inequality and common mental

disorders. Rev Bras Psiquiatr. 2007; 29: 250–253. PMID: 17891254

41. Batista LE. Masculinidade, raça/cor e saúde. Cien Saude Colet. 2005; 10: 71–80.
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