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Objective: To analyze sleep quality and associated socio-demographic and lifestyle factors in participants from a
city originally colonised by Germans in southern Brazil.

Methods: A cross-sectional population-based study of 2333 individuals aged 20 to 79 years. Data was collected by
interview using a structured questionnaire. Sleep quality was assessed using the Pittsburgh Sleep Quality Index
(PSQI) questionnaire. The prevalence of poor sleep quality (PSQI score five or more) was estimated and the
associations with study variables were measured by crude and adjusted prevalence ratios using Poisson
regression.

Results: participants were mostly women (50.9 %), with an average age of 43.3 years. The median total PSQI
score was 4 (IQ = 3-7). The frequency of poor sleep quality was 32.7 % (95 % CI 30.7-34.4), higher in older
adults (44.0 % vs 30.7 %; p<0.001) and women (40.0 % vs 25.2 %; p<0.001). Multivariate analysis showed that
women (PR = 1.3; 95%CI 1.1- 1.5; p<0.001), former smokers (PR = 1.2; 95%CI 1.0-1.4; p = 0.014), current
smokers (PR = 1.3; 95%CI 1.1-1.5; p = 0.006), depression (PR = 1.5; 95%CI 1.3-1.7; p<0.001), taking 5 or more
medications (PR = 1.2; 95%CI 1.1-1.4; p = 0.001), self-perceived fair health (PR = 2.1; 95%CI 1.8-2.4; p<0.001)
or poor/very poor health (PR = 2.6; 95%CI 2.1-3.1; p<0.001) were risk factors for poor sleep quality. Germanic
culture (PR = 0.8; 95%CI 0.7-0.9; p<0.001), high school (PR = 0.8; 95%CI 0.6-1.0; p = 0.046) or elementary
school (PR = 0.7; 95%CI 0.6-1.0; p = 0.025) or being at work (RP = 0.8; 95%CI 0.7-0.9; p = 0.002) were
inversely associated with poor sleep quality.

Conclusions: Women, older adults and some clinical, social, cultural and behavioural conditions are associated
with poor sleep quality.

1. Introduction Sleep problems can be related to various determinants such as in-

dividual characteristics (age, sex, ethnicity, marital status, chronic dis-

Adequate duration and depth of sleep are necessary for body prop-
erly function [1]. Poor sleep quality is associated with increased mor-
tality and higher prevalence of metabolic syndrome, type 2 diabetes,
hypertension, coronary heart disease and depression [2-5]. In addition,
changes in sleep quality can affect cognitive functions, such as the
ability to concentrate and learn, as well as family and social relation-
ships [6].

eases), lifestyle (smoking, alcohol consumption, physical activity),
living conditions and socioeconomic factors (education, per capita in-
come, place of residence) [7]. In a Brazilian population, a nationwide
survey found a prevalence of 65.5 % of poor sleepers [8]. These studies
suggest that women have more sleep problems and that older women
use more sleeping pills [9], but the link between sleep and age remains
controversial [8,10,11].
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Brazil has a population of diverse genomic ancestry, with a European
predominance in southern Brazil [12] due to several waves of migrants
from Portugal, Italy and Germany, who brought their own habits and
cultures. Nevertheless, studies on the quality of sleep in populations of
mostly German origin in the southern region of Brazil are still little
explored. It is not known how the quality of sleep in these individuals
relates to the different local factors following immigration from Europe
and its descendants [13].

The aim of this study was to analyze sleep quality and possible as-
sociations with socio-demographic and lifestyle characteristics in a city
in southern Brazil originally colonized by Germans.

2. Methods

This is a cross-sectional population-based study of participants in the
baseline of the Study of Health in Pomerode (SHIP-Brazil).

2.1. Sample procedures and data collection

This is a cohort study established by the University of Blumenau
(FURB) in collaboration with the University Medicine Greifswald (Ger-
many). The methods have been described elsewhere [14]. Briefly, a
representative sample of 3678 participants was estimated, stratified by
sex and age group from 20 to 79 years. Participants had to live in
Pomerode for at least 6 months and sign the informed consent form.
Individuals with cognitive and/or communication limitations, such as
not speaking Portuguese, were excluded.

Data were collected between July 2014 and June 2018 using pre-
tested questionnaires in home interviews. Participants also underwent
various examinations at the Study Examination Centre at the University
Hospital of Blumenau. The standard operating procedures are available
at www.furb.br/vspomerode. In the end, 2488 people participated. The
study was approved by the Ethics Committee of the University of Blu-
menau (2.969.842).

2.2. Dependent variable

Sleep quality was assessed using the Pittsburgh Sleep Quality Index
(PSQI). The PSQI consists of 19 questions covering seven domains:
subjective sleep quality (very good, fairly good, fairly bad, very bad),
sleep latency (less than 15 min, 16 to 30 min, 31 to 60 min and 60 and
more minutes), sleep duration (more than 7 h, 6 to 7 h, 5 to 6 h, less than
5 h), habitual sleep efficiency (more than 85 %, 75 to 84 %, 65 to 74 %
and less than 65 %), sleep disturbances (less than once a month, less than
once a week, once or twice a week, three time or more in a week), use of
sleep medications (less than once a month, less than once a week, once
or twice a week, three time or more in a week), and daytime dysfunction
(less than once a month, less than once a week, once or twice a week,
three time or more in a week). This results in a global score ranging from
zero (best quality) to 21 (worst quality). A global PSQI score greater than
5 represents a good sensitivity/specificity cut-off point between “good
sleepers” and “poor sleepers” [15].

2.3. Independent variables

The socio-demographic characteristics analyzed were sex (male/fe-
male), age (in years and age groups), marital status (single/separated/
widowed or married). German culture was defined by considering par-
ticipants who spoke German regularly at home [16]. Education was
estimated in years of schooling. For employment status, participants
were asked whether they were working or not. Ethnicity/color was
self-reported (white/non-white) [17].

Participants were classified as current smokers, former smokers or no
smokers. The International Physical Activity Questionnaire (IPAQ) was
used to assess physical activity [18]. Those who performed moderate or
vigorous physical activity at least five times a week for a total of at least
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150 min were considered to be sufficiently active [18]. Alcohol con-
sumption patterns were assessed for frequency and quantity using the
Alcohol Use Disorders Identification Test (AUDIT-C) [19].

Some self-reported health conditions were assessed by the question
“Has a doctor told you that you have ... ", hypertension (yes/no), dia-
betes mellitus (yes/no), depression (yes/no). Multimorbidity was
defined as the simultaneous presence of two or more conditions and
polypharmacy as the use of 5 or more concurrent medications. Self-
perceived health was defined by the question “In general, how do you
think your health is?” and could vary from very good, good, fair, poor or
very poor.

Body weight was measured using a W300 electronic scale (Welmy
Balancas, Santa Barbara do Oeste, Brazil) with a total capacity of 300 kg
and an accuracy of 50 g. Height was measured using a stadiometer with
a pole attached to the scale. Participants were examined wearing min-
imal clothing and no jewellery. Body mass index (BMI) was calculated
by dividing body mass (kg) by height squared (meters) and classified as
eutrophic (less than 25), overweight (25 to less than 30) and obesity (30
and more) [20].

2.4. Statistical analysis

The SHIP-Brazil study sample differed in terms of age and sex from
the Pomerode population. Inverse probability weighting technique was
used to minimize this potential bias [21]. In short, the probability of
being selected was calculated for each participant. The weight, which is
the inverse of the selection probability, was calculated and included in
the analysis. In this way, each selected participant was considered not
only for its own value, but also for those with characteristics that were
not selected.

Variables were tested for normality using the Shapiro-Wilk test. The
internal consistency of the PSQI was estimated using the Cronbach’s
alpha test. The association between the overall sleep quality score
(median and interquartile range [IQR]) by sex and age group was esti-
mated using the Wilcoxon test. Comparisons between the frequencies of
the response categories for the seven components are presented overall
and stratified by sex and age group using Pearson’s chi-squared test. The
frequency of poor sleep quality was estimated from the sleep quality
score (cut-off point of five or more). Prevalence ratios were estimated
using Poisson regression models with backward stepwise technique.
Variables with a p-value >0.20 were included in the multivariate
analysis and those with a p-value <0.05 estimated by the maximum
likelihood ratio test were included in the final model. This manuscript
was written according to the STROBE statement. All statistical analyses
were performed using the Stata 11.0 application (Stata Corp., College
Station, TX, USA). A significance level of p<0.05 was accepted.

3. Results

In the whole sample (n = 2333) the participants were slightly pre-
dominantly female, with a mean age of 43.3 years (95 % confidence
interval [CI]: 43.2- 43.4), self-identified as white, married and of Ger-
manic culture. Most of the respondents belonged to the middle socio-
economic status, had an elementary education and had some form of
employment. In terms of lifestyle, most were sufficiently active, reported
low amounts of alcohol consumption and had never smoked. Details of
the participant characteristics are shown in Table 1.

While among the older adults aged 60 to 79, there was a higher
proportion of females, of Germanic culture, and who had only
completed elementary school, among the participants aged 20-59 years,
there was a higher proportion with a job. There was a higher proportion
of medical diagnoses of hypertension, depression and type 2 diabetes, as
well as those reporting two or more conditions, taking five or more
medications, and having a worse perception of their health among
participants aged 60-79 years.

The internal consistency of the PSQI in this study was a = 0.68. The
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Table 1
Study participants by age group, SHIP-Brazil, 2014-2018.

Variables Age group

Total (%) 20 a 59 (%) 60 a 79 (%) p

Sex (n = 2333)

Male 49.1 49.5 46.1 <0.001
Female 50.9 50.5 53.9

Marital status (n = 2329)

Single/Separated/Widow 28.4 29.0 25.1 0.0539
Married 71.6 71.0 74.9

Germanic culture (n = 2328)

No 38.0 42.0 15.7 <0.001
Yes 62.0 58.0 84.3

Race/color self-declared (n = 2326)

Not white 8.6 9.4 4.0 <0.001
White 91.4 90.6 96.0

Education in years (n = 2265)

12 and more 18.8 21.7 3.1 <0.001
9to11 34.9 40.2 5.4

0to8 46.3 38.1 91.5

Working (n = 2323)

No 34.6 249 89.4 <0.001
Yes 65.4 75.1 10.6

Physical activity (n = 2047)

Sufficiently Active 67.1 67.6 64.2 0.151
Insufficiently active 32.9 32.4 35.8

Alcohol consumption (n = 2318)

Moderate/High/Severe 35.2 38.4 17.7 <0.001
Low risk 64.8 61.6 82.3

Smoking (n = 2326)

Never smoke 69.7 72.2 55.7 <0.001
Ex-smoker 19.9 17.9 31.1

Current smoker 10.4 9.9 13.2

Hypertension (self-reported) (n = 2047)

No 75.4 80.7 46.0 <0.001
Yes 24.6 19.3 54.0

Diabetes (self-reported) (n = 2118)

No 94.2 96.6 80.5 <0.001
Yes 5.8 3.4 19.5

History of Depression (self-reported) (n = 2324)

No 81.9 83.9 70.7 <0.001
Yes 18.1 16.1 29.3

Current depression PHQ-9 (n = 1908)

No 929 93.8 87.7 <0.001
Yes 7.1 6.2 12.3

Nutritional status

Eutrophic 31.0 32.2 24.5

Overweight 38.3 34.6 57.9

Obesity 30.7 33.2 17.6 <0.001
Multimorbidity (n = 1887)

No illness 23.3 26.5 5.2 <0.001
One disease 24.8 27.3 10.0

Two or more diseases 51.9 46.2 84.8

Polypharmacy (n = 2238)

Oa4 83.5 88.6 54.7 <0.001
5 and/or more 16.5 11.4 45.3

Self-perception of health (n = 2322)

Very good 61.8 65.4 41.9 <0.001
Fair 32.0 29.0 48.6

Bad/very bad 6.2 5.6 9.5

median total PSQI score was 4 (IQR = 3-7). In men, the total PSQI score
differed between adults (4, IQR = 2-5) and older adults (4, IQR = 2-7) (p
= 0.0462). In women, the median PSQI total score was 5 (IQR = 3-8) in
the 20-59 age group and 6 (IQR = 4-9) in the 60-79 age group
(p<0.0001). Details of the Global Sleep Quality Score by sex and age
group are shown in Fig. 1.

Very bad subjective sleep quality was higher in people aged 20 to 59
years (4.3 % vs 1.6 %, p<0.0001) and in women (25.0 % vs 18.1 %,
p<0.0001). Sleep latency (more than 60 min) was higher in older people
(14.5 % vs 9.5 %, p<0.0001) and in women (13.8 % vs 6.7 %,
p<0.0001). Sleep duration less than 6 h was more frequent among
people aged 20 to 59 years (13.3 % vs 10.0 %, p<0.0001). Sleep effi-
ciency less than 85 % was more common in women (10.5 % vs 4.7 %,
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Fig. 1. “Pittsburgh Sleep Quality Index” Sleep Quality Global Score by sex and
age group, SHIP-Brazil, 2014-2018 (n = 2333).

p<0.0001). People aged 60 to 79 years (26.7 % vs 15.0 %, p<0.0001)
and women (22.0 % vs 11.3 %, p<0.0001) had sleep disturbances more
than once a week. Older adults (33.8 % vs 8.8 %, p<0.0001) and women
(16.7 % vs 8.4 %, p<0.0001) used more sleeping medication (three
times a week or more). Finally, women reported more daytime
dysfunction (16.7 % vs 10.1 %, p<0.0001). There was no difference in
sleep efficiency and daytime dysfunction between adults and the older
adults. Sleep duration did not differ between the sexes. More details
about the seven components of PSQI are available in the Supplementary
Material.

The frequency of poor sleep quality was 32.7 % (95%CI 30.7-34.4).
Poor quality was higher in people aged 60-79 years (44.0 % vs 30.7 %,
p<0.0001) and in women (40.0 % vs 25.2 %, p<0.0001) as showed on
Fig. 2.

Table 2 shows the prevalence of poor sleep quality and associated
factors.

Multivariate analysis showed that women (PR = 1.3; 95 % CI 1.1-
1.5), former (PR = 1.2; 95 % CI 1.0-1.4) or current smokers (PR =
1.3; 95 % CI 1.1-1.5), those with depression (PR = 1.5; 95 % CI 1.3-1.7),
taking five or more medications (PR = 1.2; 95 % CI 1.1-1.4), and having
a fair (PR = 2.1; 95 % CI 1.8-2.4) or poor/very poor (PR = 2.6; 95 % CI
2.1-3.1) self-perceived health were risk factors for poor sleep quality.
However, people from a Germanic culture (PR = 0.8; 95 % CI 0.7-0.9),
with a medium (PR = 0.8; 95 % CI 0.6-1.0) or primary school education
(PR = 0.7; 95 % CI 0.6-1.0) or being at work (PR = 0.8; 95 % CI 0.7-0.9)
have a lower risk of poor sleep quality.

4. Discussion

Approximately one-third of the participants experiences poor sleep
quality. Women and individuals aged 60 to 79 reported taking longer to
fall asleep, experiencing more sleep disorders, and using more sleep
medication. Women also reported worse sleep efficiency and a higher
frequency of daytime dysfunctions. Individuals aged 20 to 59 reported
shorter sleep duration and poorer subjective sleep quality. The study
found that poor sleep quality was associated with being female, smok-
ing, self-reported depression, taking five or more medications, and poor
self-perceived health. On the other hand, better sleep quality was
associated with having a job, being from a Germanic culture, and having
less schooling.

The study found that 32.7 % of participants reported poor sleep
quality. A nationwide study of 2635 adults of both sexes in Brazil found
a higher prevalence of poor sleep quality of 65.5 % and an average PSQI
global score of 7.3 [8]. In a medium-sized city in central Brazil, the
prevalence was 57.4 % [1]. In large cities in the Brazilian southeast, the
prevalence rate ranges from 29.1 % in Campinas [22] to 46.7 % in Sao
Paulo [23]. The prevalence of poor sleep quality in European countries
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Fig. 2. “Prevalence of Poor Sleep Quality by age group and sex, SHIP-Brazil, 2014-2018 (n = 2333).

were reported to be 38 % in Germany [24], 38.2 % in Spain [25], and
72.9 % in Finland [26]. The prevalence in this study was comparable to
that found in Germany, despite differences in geography and population.

The study found that women experienced lower overall and subjec-
tive sleep quality, longer sleep latency, lower sleep efficiency, and
higher frequencies of sleep medication use, daytime dysfunctions, and
sleep disorders. The prevalence of poor sleep quality was higher in
women (40 %, PR = 1.3; 95 % CI 1.1-1.5), which is consistent with
findings from other studies conducted in Brazil [7,22]. A recent
nationwide study conducted by Aratjo et al. [7] found that 41.8 % of
women experienced poor sleep quality. Hormonal and physiological
changes common during pregnancy and menopause may lead to greater
changes in sleep patterns [27]. According to Xu et al. [28], menopausal
women experienced poorer sleep quality than non-menopausal women.
A study has revealed a significant and positive association between
dehydroepiandrosterone and awakening after sleep onset in women
[29]. Furthermore, it has been found that women have a higher preva-
lence of multimorbidity and report experiencing more mental health
issues related to poor sleep quality, including anxiety, depression, and
stress [30]. In addition to physiological factors, women may also face
the burden of caring for children and family members who are in poor
health. This can lead to an accumulation of social roles and result in a
professional and domestic overload, which may interfere with their
quality of sleep [22].

We found that older age was associated with poorer overall sleep
quality, longer sleep latency, and higher frequency of sleep disorders
and use of sleep medications. One study shows a strong association
between sleep quality and age [28]. In Spain, a study demonstrated that
perceptions of sleep quality did not differ significantly with increasing
age, despite worsening sleep latency and efficiency and an increase in
the prevalence of sleep disorders [25]. In Brazil, older adults reported
decreased sleep duration, sleep latency, difficulty falling asleep (with
recurrence more than three times per week), and moderate or severe
discomfort with daily activities [31]. Physiological changes during
ageing lead to changes in sleep architecture, meaning that sleep is
shorter, more superficial, fragmented and of poorer quality [1,10].

Working seems to be a protective factor against poor sleep quality, in
line with the results of other studies [22,32-34]. Sleep in unemployed
people aged 41-64 years is less efficient, more fragmented and shifted
towards the end of the night [32]. In Japan, unemployed men (OR = 2.5;
95%CI 1.8-3.4) or those unable to work (OR = 2.1; 95%CI 1.2-3.7) had a

higher risk of insomnia-related symptoms, while for unemployed
women the OR was 1.9 (95%CI 1.5-2.5) [34]. On the other hand,
employed people had a lower risk of reporting poor sleep quality among
men (OR = 0.49; 95%CI 0.33-0.68) and women (OR = 0.48; 95%CI
0.39-0.63) in China [33]. Having a job may affect the regularity of daily
activities and sleep, and may represent financial security and better
socioeconomic conditions, reducing negative effects on sleep quality.

German culture, used as a proxy for German ancestry, was associated
with a lower risk of poor sleep quality. Systematic reviews of twin
studies have shown that sleep quality and duration can be explained, at
least in part, by genetics [35,36]. However, studies have found that
Latinos sleep less and worse than Caucasians, suggesting that not only
genetics, but also social position and culture can affect sleep quality and
duration [37-39]. Pomerode was founded around 1860 by immigrants
from Pomerania. Their descendants are the most representative group,
with a social network closer to these inhabitants. Although ancestry may
play a role in sleep quality, socio-economic factors and the fact that the
descendants of the Germans have lived in the same region for a long time
may contribute to better sleep quality compared to more recent immi-
grant groups.

Poor sleep quality was found in former and current smokers. A sys-
tematic review of 19 studies from 10 countries (n = 15,245) found that
tobacco smoking impairs sleep quality, duration, and maintenance,
more so in women, heavy smokers, and those with nicotine dependence
[40]. Kim et al. [41] found that smoking causes oedema and thickening
of the airway mucosa, resulting in upper airway narrowing, which is a
potential trigger for sleep disturbance and a risk factor for moderate or
severe obstructive sleep apnoea syndrome. In addition, nicotine is a
stimulant responsible for changes in sleep architecture, such as its
fragmentation and reduced efficiency [7].

In addition to socioeconomic and lifestyle factors, clinical conditions
may influence sleep quality. Poor sleep quality was associated with two
or more conditions. This association is consistent with population-based
studies in Japan [42], China [43], Peru [30] and Brazil [22]. Smith et al.
[39] found that pain (24 %), anxiety (21 %), depression (11.2 %) and
stress (10.4 %) explained most of the association between multi-
morbidity and sleep disorders in a cross-sectional study of 46 low- and
middle-income countries. However, despite finding a significant asso-
ciation between multimorbidity and sleep quality, the results of the
studies vary because they use different methods to collect data and
define cut-off points. It remains unclear how the quality of health care
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Table 2
Prevalence of poor sleep quality and associated factors, SHIP-Brazil, 2014-2018.
Variables Prevalence Crude PR Adjusted PR
PR (95%CI) P PR (95%CI) P
Sex
Male 25.2 1 <0.001 1 <0.001
Female 40.0 1.6 (1.4-1.8) 1.3 (1.1-1.5)
Age
20-59 30.7 1 <0.001
60-79 44.0 1.43 (1.3-1.6)
Marital status
Single/separated/widow 34.3 1 0.343
Married 32.0 0.9 (0.8-1.0)
Germanic culture
No 36.9 1 1 <0.001
Yes 30.1 0.8 (0.7-0.9) 0.002 0.8 (0.7-0.9)
Race/Color(self-declared)
White 32.0 1 0.044
Non-white 39.9 1.2 (1.0-1.5)
Education (in Years)
12 and more 28.3 1 1
9to11 26.5 0.9 (0.7-1.2) 0.593 0.8 (0.6-1.0) 0.046
0to8 39.1 1.4 (1.1-1.7) 0.002 0.7 (0.6-1.0) 0.025
Working
No 43.1 1 <0.001 1 0.002
Yes 27.2 0.6 (0.5-0.7) 0.8 (0.7-0.9)
Physical Activity
Sufficiently active 31.0 1 0.062
Insufficiently active 35.2 1.2 (1.0-1.3)
Alcohol consumption
Moderate/High 27.0 1 <0.001
Low risk 36.0 1.3 (1.1-1.6)
Smoking
Never smoke 29.5 1 1
Ex-smoker 39.2 1.3 (1.1-1.5) <0.001 1.2 (1.0-1.49) 0.014
Current smoker 41.9 1.4 (1.2-1.7) <0.001 1.3 (1.1-1.5) 0.006
Hypertension (self-reported)
No 28.1 1 <0.001
Yes 43.8 1.6 (1.4-1.8)
Diabetes (self-reported)
No 31.4 1 <0.001
Yes 45.4 1.5(1.2-1.7)
Depression (self-reported)
No 26.0 1 <0.001 1 <0.001
Yes 63.0 2.4 (2.2-2.7) 1.5(1.3-1.7)
Nutritional status
Eutrophic 28.1 1 0.066
Overweight 33.3 1.2 (1.0-1.4)
Obesity 35.5 1.3 (1.1-1.5) 0.014
Multimorbidity
No illness 16.7 1
One disease 25.4 1.5(1.1-2.1) 0.014
Two or more diseases 41.2 2.5(1.8-3.2) <0.001
Polypharmacy
Oa4 27.8 1 <0.001 1 0.001
5 and/or more 57.8 2.1(1.9-2.3) 1.2(1.1-1.4)
Self-perception of health
Very good 19.4 1 <0.001 1
Fair 49.7 2.6 (2.2-2.9) 2.1 (1.8-2.4) <0.001
Bad/very bad 78.1 4.0 (3.5-4.7) 2.6 (2.1-3.1) <0.001

might minimize this negative association.

In our study, depression was significantly associated with poor sleep
quality. The presence and frequency of sleep disturbances are criteria for
the diagnosis of depression (DSM-5). Poor sleep quality was significantly
present in individuals with common mental disorders (PR = 2.70; 95 %
CI 2.38-3.08) [22]. Byrne et al. [44] found a 2.3 times higher risk of
being diagnosed with depression in people with sleep disorders. Another
study found a negative association between sleep quality and depressive
symptoms [24]. It is important to note that people being treated for
depression use mood medications with different effects (sedatives or
stimulants), which can reduce sleep onset latency and wakefulness [45].

We found that using five or more medications was associated with a
higher prevalence of poor sleep quality. A Spanish study found that

participants who were more likely to use five or more medications did
not sleep between seven and 8 h per night [46]. A direct relationship was
found between the number of medications, the use of sleeping pills and
the number of health consultations [9,47]. Women and older adults used
to have a higher number of medical consultations and more regular
follow-ups and are therefore more likely to use sleeping pills chronically,
which negatively affects sleep quality.

People who perceived their health as fair or poor/very poor had
twice the prevalence of poor sleep quality. Poor self-perceived health
has been associated with poor sleep quality worldwide [22,27,48-50].
This association appears to be bidirectional. Insomnia and poor sleep
health were independent factors associated with poor self-perceived
health [51,52]. Further studies are needed to better understand the
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mechanisms relating self-perceived health to sleep quality.

Our findings confirm that some groups (such as women and older
adults) and some clinical conditions (such as smokers, people with
depression, polypharmacy and poor self-perceived health) were associ-
ated with poor sleep quality and should be prioritised by the public
health system. Brazil has one of the largest public health systems in the
world with universal coverage based on family health strategies. Gen-
eral practitioners in these primary care teams should focus preventive
efforts on these groups such as promoting educational programs on sleep
hygiene and rational use of medication.

As this is a cross-sectional study, it is not possible to investigate
causal relationships between the variables studied and sleep quality,
such as the direction of the association between self-perceived health
and poor sleep quality. In addition, sleep quality was estimated based on
participants’ self-reports rather than objective measures such as actig-
raphy or polysomnography [53]. Self-reported data in interviews may
be subject to memory bias. However, the practice of using previously
validated questionnaires (such as the one used in this study) has been
widely used in epidemiological studies around the world because of
their ease of use and low cost. In this study, the PSQI showed good in-
ternal consistency, like other population studies [47]. However, the use
of different instruments limits the comparability of study results in
different contexts. This problem may explain the wide range of preva-
lence observed between Brazilian studies.

5. Conclusions

Poor sleep quality affected about one third of participants and was
more common among women and older adults. Sociocultural and life-
style factors (not working, not belonging to the German culture and
smoking) and health conditions (history of depression, use of 5 or more
medications and poor self-perceived health) are the main risk factors for
poor sleep quality in a city of German descendants in southern Brazil. A
longitudinal approach may help to clarify these associations.
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