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Objective Chronic insomnia is associated with various functional and mental health
impairments. The present study aimed to evaluate variables potentially associated with

Materials and Methods The study was conducted in a psychiatric hospital of a public
medical school in the city of S3o Paulo, Brazil. The sample included 1,435 adults with a
mean age of 38.3 years. Participants were divided into two groups: one with individuals
diagnosed with insomnia (according to the Diagnostic and Statistical Manual of Mental
Disorders, 5th edition and the Insomnia Severity Index) and a comparison group
without the diagnosis. The Hospital Anxiety and Depression Scale (HADS) was used to
assess psychopathological variables (anxiety and depression) and sociodemographic
and anthropometric questionnaires to provide further characterization of the sample.

Male sex and lacking a university degree were associated with increased odds
of insomnia, with average increases of 1.93 and 1.89, respectively. Each additional year
of age and each additional point on the depression and anxiety increased the likelihood
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insomnia in a Brazilian sample.

Keywords Multivariable binary logistic regression analyses were performed.
> insomnia Results

= mental health

= psychopathology

= sleep deprivation of insomnia by averages of 1.05, 1.18, and 1.40, respectively.

patient health
questionnaire anxiety
and depression scale

Introduction

Conclusion This study provides evidence of associations between biopsychosocial
factors and insomnia, suggesting the potential for developing preventive and treat-
ment protocols for this condition.

times a week for at least three months, chronic insomnia may
be diagnosed.’

Insomnia is one of the most prevalent sleep disorders among
adults, and is characterized by difficulty falling asleep,
maintaining sleep continuity, or waking up much earlier
than desired. When these symptoms occur more than three
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This disorder can negatively affect daily life by reducing
functional capacity and impairing executive functions.?>
These impairments typically manifest as increased irritabil-
ity and anxiety, diminished attention, compromised ability
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to sustain focus on activities, and memory changes. Such
changes render individuals more prone to making mistakes
and becoming involved in accidents."# Insomnia also impairs
functional capacity in terms of both the time spent working
and the quality of activities performed. These alterations
ultimately diminish quality of life and productivity.'->

Aratijo et al® analyzed indicators of sleep problems in a
sample of 94,114 individuals using data from the National
Health Survey’ conducted in Brazil. They found a 35.1%
prevalence of general sleep problems. Sergipe (41.60%), Piaui
(38.45%), and Espirito Santo (38.43%) had the highest preva-
lence rates. These figures surpass those from the 2013 National
Health Survey, in which 28.9% of respondents reported sleep
problems.® Another Brazilian study evaluated the prevalence
ofinsomniain 1,101 individuals aged between 20 and 80 years,
living in the city of S3o Paulo, the most populous city in South
America (Castro et al., 2013).° The authors found a prevalence
of 15% in the evaluation using validated questionnaires based
on Diagnostic and Statistical Manual of Mental Disorders, 4th
edition (DSM-IV) and 32% using polysomnography (Castro
et al,, 2013).° Patients with insomnia diagnosed by polysom-
nography were more likely to be female, to have higher body
mass index (BMI), to be older, widowed, housewives, and
retired or unemployed, and to have lower socioeconomic
status and lower levels of education compared to the group
of good sleepers. The high prevalence of sleep disorders and
the extensive damage from their chronification underscore the
necessity for early diagnosis and prompt treatment.

Recent studies indicate a higher prevalence of insomnia in
women, approximately double that of men.®0 Several hy-
potheses have been proposed to explain this disparity.
Physiological factors, such as decreased estrogen post-men-
opause, may contribute.®'! Social factors also play a role,
particularly the multiple responsibilities women in Western
societies have, including childcare, household duties, and
work obligations. Furthermore, the well-established higher
incidence of depression and anxiety in women may be a
contributing factor, considering the likely bidirectional rela-
tionship between these conditions and insomnia.'%'2

Recently, the American Heart Association'? included sleep
health as the eighth and newest component of cardiovascular
health." One review provided evidence for increased rates of
cardiovascular diseases, including hypertension, coronary
heart disease, and heart failure, as well as metabolic diseases,
such as obesity and diabetes, among individuals with insom-
nia.'*'> Moreover, chronic sleep disturbances have been
associated with neurodegenerative diseases, including Alz-
heimer’s, Parkinson’s, and multiple sclerosis. Furthermore,
sleep deprivation weakens the immune system, rendering
the body more vulnerable to infections.'®'”

Physiological, social, and psychological factors play a crucial
role in modulating sleep. Anxiety, depression, stress, dysfunc-
tional beliefs about sleep, and excessive worry contribute to
the persistence and worsening of insomnia.' %38 In the social
domain, evidence suggests that moderate physical activity
enhances sleep quality.'®?% Additionally, working double or
alternating shifts has been linked to reduced sleep duration
and quality, potentially impacting mental health.?"-?? Varia-
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bles related to family composition, such as marital status and
parenthood, may also contribute to the development or ex-
acerbation of insomnia symptoms. Recent research indicates
that being single may worsen insomnia symptoms, as marriage
may often provide greater financial and emotional stability.
Conversely, having children, particularly newborns, can exac-
erbate insomnia due to altered family dynamics and compro-
mised sleep duration and quality.!"2"%3

Although studies have explored the prevalence and factors
associated with insomnia, > research with Brazilian samples
remains limited. Understanding these aspects in a national
sample is crucial for developing and planning preventive and
interventional measures tailored to individuals with sleep
problems in Brazil.'® The objective of our study was to investi-
gate possible associations between sociodemographic and
clinical variables and the presence of insomnia. We assessed
the following sociodemographic variables: age, sex, educational
level, marital status, employment status, parenthood, ethnicity,
body mass index, physical activity, depression, and anxiety. Our
primary hypotheses, informed by prior research conducted in
developed countries, are that several variables may be associ-
ated with anincreased risk of insomnia in the evaluated sample.
These variables include being female, advanced age, lack of
higher education, sedentary lifestyle, mental health issues,
overweight or obesity, and single marital status.

Materials and Methods

Study Design and Setting

The present cross-sectional study was conducted at a psy-
chiatric hospital of a public medical school in Sdo Paulo,
Brazil. Management of the study utilized Research Electronic
Data Capture ( REDCap - Vanderbilt University, Nashville, TN,
USA), a secure web-based platform for constructing and
managing databases and online surveys.

Ethical Considerations

This research project was approved by the Research Ethics
Committee of Universidade de Sio Paulo, under number:
4.582.587, CAAE: 65743917.2.0000.0068, dated March 19,
2021). All participants completed a free and informed con-
sent form.

Recruitment of Participants

Participants were recruited through advertisements on the
social media sites of the institution where the study took
place in 2021 and 2022. Interested volunteers accessed the
REDCap web platform and completed a screening question-
naire to assess their eligibility according to the study’s
established selection criteria. Two calls for participation
were issued: one targeting volunteers with insomnia (clini-
cal group) and another for volunteers without sleep-related
complaints (control group).

Clinical group: Eligibility for the clinical group required
meeting the following inclusion criteria: (a) to be aged 18 to
59 years and (b) to have been diagnosed with chronic insomnia
(DSM-5), which includes (i) difficulty initiating and/or maintain-
ing sleep, characterized by a latency-to-sleep onset and/or



waking > 30 minutes after sleep onset; (ii) experiencing insom-
nia for over three nights per week and lasting more than three
months; (iii) the sleep disorder (or associated daytime fatigue)
causes significant distress or impairment in social, occupational,
or other functional areas, with a score of > 11 on the Insomnia
Severity Index (ISI). We chose this cutoff point because it was
indicated in the study conducted by Morin et al,?® which
presented high sensitivity (97%) and perfect specificity (100%)
for clinical samples. Participants indicating illiteracy or reading
difficulties on the screening questionnaire were excluded.

Control group: The inclusion criteria for eligibility in the
control group were as follows: (a) aged 18 to 59 years, (b) no
sleep-related complaints, (¢) not fulfilling the DSM-5 criteria
for chronic insomnia and (d) a score of < 10 on the ISL
Participants who reported illiteracy or reading difficulties on
the identification questionnaire were excluded.

Instruments

Sociodemographic/Anthropometric Information

The information collected included sex, age, weight, height,
BMI, marital status, occupation, education level, parental
status, ethnicity, and frequency of weekly physical activity.

Evaluation of Insomnia Complaints

The insomnia interview was based on the revised version of
the Structured Clinical Interview for DSM-5 Sleep Disorders
- Revised (SCISD-R; Taylor et al.?’). Examples of parameters
from this instrument are as follows: “Difficulty in initiating
sleep”; “Difficulty maintaining sleep, characterized by fre-
quent awakenings or problems returning to sleep after
awakenings”; “Early-morning awakening with inability to
return to sleep”; “The sleep difficulty occurs at least three
nights per week”; and “The sleep difficulty is present for at

least three months”.

Insomnia Severity Index (ISI)

Developed by Morin®?% and validated in Portuguese by
Castro,?® the ISI is a seven-item retrospective scale that
assesses the nature, intensity, and impact of insomnia during
the last month. The instrument measures difficulties in initi-
ating or maintaining sleep, early morning awakening, degree
of satisfaction with sleep, daytime impairment, perception of
sleep problems by others, and degree of worry about sleep
problems. All items are assessed using a 5-point Likert scale
(0=no severity to 4 = high severity), resulting in a total score
ranging from 0 to 28. The scores are classified as follows: no
insomnia (0-7), mild insomnia (8-14), moderate insomnia
(15-21), or severe insomnia (22-28). A score of > 11 indicates
clinical insomnia.'® The ISI scale has good internal consistency
(Cronbach’s a=0.865) and convergent validity (correlation
with the Pittsburgh Sleep Quality Inventory r =0.75).

Hospital Anxiety and Depression Scale (HADS)

The HADS consists of 14 items divided into 2 subscales to
evaluate anxiety and depression. These items are exclusively
concerned with emotional states and omit somatic symp-
toms. Each subscale has a scoring range of 0 to 21, in which 0
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to 8 suggests an absence of anxiety or depression and scores
> 9 indicate their presence.30 Botega et al.3" translated and
validated the Brazilian version, reporting Cronbach’s alpha
values of 0.68 for anxiety and 0.77 for depression.

Procedure

All volunteers meeting the inclusion criteria outlined in the
research project accessed the REDCap platform and signed
the informed consent form. Subsequently, they provided the
sociodemographic and anthropometric data mentioned pre-
viously. Finally, they completed the assessment instruments
for diagnosing insomnia based on the DSM-5, ISI, and HADS.

Data Analysis

Data analysis was conducted using the Jamovi program,
version 2.3 (open source). The selection of the correlation
method depended on the relationships tested: tetrachoric
correlation for binary and categorical variables with more
than two levels, point-biserial correlation for two binary
variables, and Pearson’s correlation for pairs of continuous
variables.

The regression model investigated the relationship between
predictor variables—including sex, ethnicity, marital status,
parenthood, occupation, level of education, physical activity,
BMI, and HADS scores for anxiety and depression—and age, as
well as a combination of DSM-5 criteria and ISI scores, to
determine the absence (0) or presence (1) of insomnia.

We began by examining the model for outliers, finding none
based on a Cook’s distance threshold of 0.92. We also assessed
multicollinearity and determined that all predictors had a
variance inflation factor of less than 2, indicating low correla-
tion.>? We fitted a binary logistic model (estimated with ML) to
predict insomnia, incorporating the presence/absence of chil-
dren, age, marital status, sex, education level, and levels of
anxiety and depression as covariates. According to Tjur’s
method,?> this model demonstrated substantial explanatory
power (Tjur’s R2=0.47).

Results

Sample Characteristics

The study comprised 1,435 participants with an average age
of 38.35 years (standard deviation [SD]: +9.87; range 18-
59). The majority were female, held a university degree, and
were employed. =Table 1 presents the means, SDs, and
frequencies of the sociodemographic characteristics, anxiety
and depression scale scores, and physical activity practices
for the entire sample.

Factors Associated with Insomnia

Multivariable binary logistic regression analyses revealed
significant positive associations between severe insomnia
and several variables: sex, education level, age, depression,
and anxiety (=Table 2). Specifically, being male and lacking a
university degree were found to elevate the likelihood of
insomnia, with odds ratios of 1.93 and 1.89, respectively.
Furthermore, the data indicated that each additional year of
age and each incremental point on the HADS depression and
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Table 1 Descriptive analysis of the sample
Variables Sample
Age (years), mean (SD) 38.37 (9.77)
Sex, n (%)
Female 1,153 (80%)
Male 282 (20%)

Education level, n (%)

Higher education 1,112 (77%)

323 (23%)

Basic and secondary
Marital status, n (%)

Not married 753 (52%)

Married/partnered 682 (48%)
Children, n (%)

No 846 (59%)

Yes 589 (41%)

Paid employment, n (%)
No 310 (21%)

Yes 1,125 (79%)
Ethnicity, n (%)

White 1,030 (72%)

Black and Latino 278 (19%)

Asian 127 (9%)

BMI, mean (SD) 26.30 (5.64)

Physical activity, n (%)

< 2 x|week 657 (46%)
> 2 x|week 778 (54%)
Anxiety score (HADS-A), mean (SD) 9.76 (4.99)
Depression score (HADS-D), mean (SD) 7.96 (4.77)

Abbreviations: BMI, body mass index; HADS-A, Hospital Anxiety and
Depression Scale-Anxiety; HADS-D, Hospital Anxiety and Depression
Scale-Depression; SD, standard deviation.

anxiety scales corresponded to average increases in the odds
of insomnia by factors of 1.05, 1.18, and 1.40,
respectively. = Tables 3 and 4, presented in the Supplemen-
tary Materials, present results of the binomial logistic re-
gression analysis and results to check for multicollinearity
among the predictor variables in the model.

Discussion

In the current study, we evaluated factors associated with the
presence of insomnia in Brazilian adults. Our hypotheses
were partially confirmed. Age, education level, depression,
and anxiety were associated with insomnia complaints,
independent of other associated factors. These findings are
in line with what was reported in the Brazilian epidemiolog-
ical study by Castro et al.,” which found a higher prevalence
of insomnia in individuals with low socioeconomic status,
older people and those with lower schooling levels.

Sleep Science © 2025. Brazilian Sleep Academy. All rights reserved.

Our findings indicate that the risk of insomnia increases
over time for both men and women. These results align with
the biomedical literature that reports an increased risk of
insomnia with age3*3® There is substantial evidence of
changes in sleep patterns throughout life, associated with
the process of senescence of the central nervous system, which
begins around the age of 30.3738 These changes correlate with
a decline in the function of the hypothalamic suprachiasmatic
nucleus. Over time, this structure becomes less efficient in
regulating the sleep-wake cycle and modulating sleep phases,
leading to a reduction of the slow wave phases and an increase
in phases I and II, which are characterized by more superficial
sleep.® For some individuals, particularly those with addi-
tional risk factors for sleep disturbances, the aging of the
central nervous system increases the likelihood of receiving
a formal diagnosis of insomnia.>® In our study, we excluded
individuals over the age of 60 because distinguishing between
signs and symptoms of insomnia and typical changes associ-
ated with aging can be challenging. Furthermore, we suggest
that beyond the age of 60, an increased prevalence of physical
and mental health comorbidities may compromise sleep and
be indirectly linked to an insomnia diagnosis, thereby compli-
cating the analysis with additional confounding variables.

Contrary to our hypothesis, which was based on previous
studies suggesting a higher risk of insomnia among wom-
en,>&11:12 the sample evaluated indicated that being male
nearly doubled the risk of insomnia. However, this result
should be interpreted with caution, as confounding variables
related to participant recruitment may explain it, at least in
part. In the current study, we selected both good sleepers and
individuals with sleep complaints, with a majority of the
men included in the latter group. Additionally, in Latin
American culture, men are less likely to seek health services,
both primary care and specialized services, compared to
women.***! When they do seek help, they generally present
with higher levels of functional impairment and clinically
significant distress, often exacerbated by the chronification
of physical and/or mental health issues.*%4" Atumane*’
suggested that one of the main factors contributing to the
reluctance of Latin American men to seek health services
may be related to the phenomenon of sexism, which remains
deeply ingrained in Brazilian culture. This cultural charac-
teristic not only discourages self-care behaviors among men
throughout childhood and adolescence but also stigmatizes
those who engage in self-care, equating it with weakness and
vulnerability.*! Therefore, our hypothesis is that the men
with insomnia who sought treatment had greater insomnia
severity than the women. This may explain why, despite
having fewer men in the sample, they show greater severity.

Our results indicate that self-reported signs and symptoms
of anxiety increased the risk of insomnia by 1.4 times. This
finding is consistent with previous research that has identified
a link between insomnia and anxiety.42’43 Epidemiological
studies have shown that the prevalence of clinical-level anxi-
ety ranges from 24 to 36% in individuals with insomnia.**4>
Similarly, the assessment of insomnia in the context of anxiety
disorders has been discussed, pointing to a likely bidirectional
relationship between the two phenomena.*®
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Table 2 Factors associated with the presence of insomnia.
Variables With insomnia Without insomnia Multivariable model p
(n=1,032) (n=403) OR (95% Cl)
Age (years), mean (SD) 39.01 (9.97) 36.72 (9.04) 1.05 (1.03-1.07) < 0.001"
Sex, n (%) 1.93 (1.25-2.98) 0.003*
Female 804 (70%) 349 (30%)
Male 228 (81%) 54 (19%)
Education level, n (%) 1.89 (1.16-3.07) 0.011*
Higher education 763 (69%) 349 (31%)
Basic and secondary 269 (83%) 54 (%)
Marital status, n (%) 1.14 (0.80-1.63)
Not married 559 (74%) 194 (26%) 0.473
Married/partner 473 (69%) 209 (31%)
Children, n (%) 0.86 (0.57-1.30)
No 581 (69%) 265 (31%) 0.469
Yes 451 (77%) 138 (33%)
Paid employment, n (%) 0.70 (0.44-1.11) 0.127
No 234 (75%) 76 (25%)
Yes 798 (77%) 234 (23%)
Ethnicity, n (%) 1.19 (0.78-1.82)
White 734 (71%) 296 (29%) 0.73 (0.41-1.30)
Black and Latino 210 (76%) 68 (24%) 0.408
Asian 88 (69%) 39 (31%) 0.281
BMI, mean (SD) 26.72 (5.91) 25.22 (4.72) 1.00 (0.97-1.03) 0.871
Physical activity, n (%) 0.461
< 2 x|week 506 (77%) 151 (23%) 1.14 (0.81-1.59)
> 2 x[week 526 (68%) 252 (32%)
Anxiety score (HADS-A), 11.61 (4.28) 5.02 (3.23) 1.40 (1.33-1.48) < 0.001"
mean (SD)
Depression score (HADS-D), 9.53 (4.38) 3.94 (3.05) 1.18 (1.12-1.25) < 0.001"
mean (SD)

Abbreviations: BMI, body mass index; Cl, confidence interval; HADS-A, Hospital Anxiety and Depression Scale-Anxiety; HADS-D, Hospital Anxiety and

Depression Scale-Depression; OR, odds ratio; SD, standard deviation.

We also found an association between self-reported signs and
symptoms of depression and insomnia. Our results indicate that
each additional point on the HADS depression scale increased
the likelihood of an individual developing insomnia. Research
has demonstrated a bidirectional relationship between depres-
sion and insomnia, as pathophysiological changes in the mood
regulation centers of the central nervous system are affected by
sleep deprivation, potentially exacerbating existing depressive
symptoms. Similarly, insomnia is a prevalent symptom in cases

Table 3 Binomial logistic regression.

of depression, with over 90% of individuals diagnosed with major
depressive disorder reporting it#” Moreover, individuals with
insomnia may develop depression more frequently than those
who sleep well.*® Chronic insomnia is considered a significant
predictor of depression relapse and can contribute to adverse
clinical outcomes.*® Our study’s findings support the bidirec-
tional relationship of these conditions.

The combination of insomnia, anxiety, and depression
symptoms was also found in a Swedish study conducted by

Model fit measures

Model Deviance AIC

BIC REVEF [

1 983 1,009

1,077 0.423 0.468

Abbreviations: AIC, ; BIC, .
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Table 4 Assumption checks.
Collinearity statistics

VIF Tolerance

Sex 1.03 0.975
Ethnicity 1.01 0.992
Marital status 1.13 0.882
Children 1.27 0.788
Occupation 1.16 0.864
Education level 1.15 0.867
BMI 1.05 0.954
Physical activity 1.05 0.956
HADS depression score 1.19 0.839
HADS anxiety score 1.18 0.847
Age 1.31 0.765

Abbreviations: BMI, body mass index; HADS, Hospital Anxiety and
Depression Scale.

McCracken et al.'® that found 45% of the assessed partic-
ipants met the criteria for diagnosis of depression, anxiety,
and insomnia. Other factors negatively related to these
variables included age, education, income, the number of
young children at home, and self-perception of general
health status. Generally, preexisting vulnerability factors,
such as poor self-perceived general health and a history of
mental health problems, contributed more to the variance
explained in depression, anxiety, and insomnia.'®

Our results revealed no association between marital
status and insomnia. Epidemiological studies, however,
have reported a higher risk of insomnia among divorced,
single, and widowed individuals.2>%5T This result is similar
to that reported in the epidemiological study by Castro et al.”
Social factors suggest that married individuals or those in
stable unions generally experience better sleep health, char-
acterized by greater sleep efficiency and fewer insomnia
symptoms.®> This may be attributed to a larger support
network and increased emotional and financial stability.’
Conversely, single, divorced, and widowed individuals gen-
erally face a higher risk of insomnia, potentially linked to a
smaller social support network and the challenges in over-
coming bereavement among widowers.!

Contrary to our hypotheses, which were based on inter-
national studies and the clinical impressions of the research-
ers, we found no increased risk of insomnia among
individuals engaged in unpaid work. Conversely, the litera-
ture indicates a direct correlation between insomnia and
factors such as low wages, inadequate income, excessive
working hours, informal employment, and unemploy-
ment.?"?? In these instances, the stress of precarious work-
ing conditions, coupled with uncertainties regarding
financial stability and the future, may provoke chronic
worry. This heightened anxiety can, in turn, impair sleep
quality and regularity.“z"B'46

Unlike several studies that indicate the relationship be-
tween insomnia and the presence of children,'"?3°3 our
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findings did not demonstrate this relationship. This discrep-
ancy may be because we did not investigate children’s ages,
as the majority of parental insomnia cases are associated
with newborns and infants.?> Having fewer year of formal
education (lacking a college degree) nearly doubled the
likelihood of experiencing insomnia, a finding supported
by the literature.>*>> We postulate that low level of schooling
heightens the risk of insomnia through two primary mech-
anisms: the first pertains to a potential deficit in awareness
regarding the significance of adequate, high-quality sleep as
well as sleep hygiene practices conducive to this outcome.
The second mechanism concerns the high probability that
limited formal education correlates with lower income,
which is, in turn, frequently associated with insomnia. Con-
ducted in Sdo Paulo, one of the world’s most densely popu-
lated urban areas, our study is set against a backdrop of
pronounced social disparities and other social issues charac-
teristic of large cities in developing countries. One such issue
is the tendency of low and middle-income workers to live in
the outskirts of the city, away from the central districts with
greater job opportunities.”® Consequently, extended com-
muting times reduce the opportunity for adequate sleep
time as well as less time for self-care routines that both
directly and indirectly affect sleep quality.”’ In addition,
fewer years of schooling and lower income in one of the
world’s most expensive cities often correlate with precarious
housing situations that may not provide conditions condu-
cive to quality sleep, such as appropriate temperature, air
circulation, silence, and light control. Furthermore, the com-
mon practice among large, low-income families of sharing
sleeping quarters tends to elevate the risk of insomnia.
Most of the literature suggests that regular physical
activity is a protective factor against insomnia.'®2° However,
this association was not identified in our study. This result
should be analyzed with caution, since we did not use a
validated instrument to assess physical activity. We believe
that the criteria we used to classify physically active individ-
uals—performing some physical activity at least twice a week
—may have been insufficient to produce positive outcomes in
terms of improving sleep quality and preventing insomnia.
Although the literature suggests a higher risk of insomnia
among overweight and obese individuals,”®>° our results did
not indicate a higher frequency of overweight or obese
individuals in the group of patients diagnosed with insom-
nia. In our study, on average, there were slightly overweight
participants in both groups, those diagnosed with insomnia
and those who did not have sleep problems, which may not
be enough to cause clinical changes, such as sleep apnea,
commonly associated with insomnia and worse sleep quality.
Our study has limitations that warrant caution in inter-
preting our findings. First, sleep variables were solely self-
reported, which may be susceptible to reporting bias. Future
studies should incorporate objective sleep measures, such as
actigraphy, to complement self-report instruments and pro-
vide a more detailed evaluation of sleep characteristics in
this population. Second, the lack of a clinical interview
precludes discussion of our data in terms of insomnia disor-
der diagnosis. Third, the associations identified in this study



may be confounded by other variables that were not assessed
and consequently not adjusted for. Fourth, the cross-section-
al design precludes causal inferences. Longitudinal cohort
studies are needed to investigate the directionality of the
effects observed here and to evaluate the causal relationships
between sociodemographic variables, lifestyle habits, men-
tal health, and insomnia among adult Brazilians. Fifth, our
study predominantly included participants with high edu-
cation and white ethnicity, which is not representative of the
Brazilian population. Finally, although we evaluated a signif-
icant number of participants, our sample was not selected
using probabilistic criteria, and we did not perform a sample
size calculation to enhance the internal validity of the
research. Moreover, we only included participants who
had access to the internet and social networks. Therefore,
the results should not be generalized, as this is not a sample
representative of the Brazilian population. We hypothesize
that the association between sociodemographic variables,
working conditions, housing, mental health, and insomnia
could be even stronger among populations with low and very
low income. Further studies are recommended to investigate
these variables.

Despite the acknowledged limitations, we believe we have
achieved our objectives. The principal findings of the study
suggest that, within the evaluated sample, being male, lack-
ing a university degree, advanced age, and the presence of
self-reported anxiety and depression symptoms increased
the risk of insomnia. These findings provide evidence to
support the understanding that insomnia seems to be the
result of a complex interaction between sociodemo-
graphic,?'°2>>60:61 clinjcal, and psychiatric variables.*”:4%-62

Given the acute and chronic harm that insomnia can inflict
on physical and mental health, quality of life, and productivity,
timely screening for this condition is crucial, particularly in
older populations with low education levels and indications of
depression and anxiety. Early detection of insomnia is associ-
ated with a better treatment prognosis through cognitive-
behavioral therapies for insomnia, the efficacy of which is
well-established in the literature, including among the Brazil-
ian populationf’g'64 Moreover, appropriate treatment of in-
somnia not only prevents complications related to sleep
deprivation but also tends to alleviate depression and anxiety,
reflecting the likely bidirectional relationship between these
conditions. Therefore, we suggest that Brazilian primary
health care services conduct periodic screening for insomnia,
especially targeting key populations at increased risk for the
condition, such as those identified in this study. Given that it is
a quick, effective, and low-cost measure, its implementation is
justified in secondary and tertiary care services within the
Brazilian public health system.
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