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Abstract
Purpose Daytime sleepiness is associated with several medi-
cal problems. The aim of this paper is to provide normative
values for one of the most often used questionnaires measur-
ing daytime sleepiness, the Epworth Sleepiness Scale (ESS).
Methods A large sample of 9711 people from the German
general population took part in this study. In addition to the
ESS, several other questionnaires were used, and
sociodemographic and behavioral factors were recorded.
Results Normative values for the ESS are given. According to
the generally accepted criterion ESS>10, 23 % of the sample
showed excessive daytime sleepiness. Males reported signifi-
cantly more daytime sleepiness than females (effect size
d=0.19). In the age range of 40–80 years, a continuous de-
cline of daytime sleepiness was observed. Psychometric prop-
erties of the ESS were good. Alcohol intake and nicotine con-
sumption were marginally associated with daytime sleepiness,
and obese people reported significantly more sleepiness than
people of normal weight (OR=1.39).

Conclusions The normative tables allow clinicians and re-
searchers to assess the degree of their patients’ daytime sleep-
iness, especially in the upper range of scores.

Keywords Daytime sleepiness . Epidemiology . Normative
values . Prognostic factors . Population-based study

Introduction

Daytime sleepiness is defined as a difficulty inmaintaining the
alert awake state during the wakeful phase of the 24-h sleep-
wake cycle [1]. It is associated with several medical problems
[2] and mortality [3]. Diurnal sleepiness may be a conse-
quence of poor sleep quality, especially insufficient sleep du-
ration [4] and may lead to accidents [5, 6] and reduced cogni-
tive performance [7]. It proved to be a risk factor for depres-
s ion [8] , cogni t ive dysfunct ion [9] , and cardio-
cerebrovascular diseases [10].

Several questionnaires have been developed for measuring
sleepiness. The most often used method is the Epworth
Sleepiness Scale (ESS), developed by Johns [11]. Multiple
studies analyzed psychometric properties of the ESS, e.g.,
[12–14], for a summarizing review see [15]. A number of
epidemiological studies have tested the ESS in large general
population samples from several countries: Norway [16], the
USA [17, 18], New Zealand [19], Korea [20], China [21], and
Germany [22]. These studies provided reference data for clin-
ical samples and tested the influence of sociodemographic and
behavioral factors on sleepiness. Measured with this instru-
ment and applying the criterion ESS>10 for excessive day-
time sleepiness (EDS), prevalence in the general population
ranged between 10.8 % [17] and 22.2 % [21].

In some studies, males reported more daytime sleepiness
than females [16, 19, 22], while other studies found either an
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inverted gender relationship or none at all [21, 23, 24].
Concerning age differences, one study reported increased
sleepiness with increasing age [19], and one found decreased
sleepiness [16], while yet other studies detected no linear age
trends [21, 23, 24]. Socioeconomic status was also inconsis-
tently related to sleepiness. The Korean study [23] found
higher levels of sleepiness in groups with lower educational
levels, but other studies failed to detect this relationship [17,
18, 21]. Obese people generally report experiencing more
daytime sleepiness than people of normal weight [21, 25].

Daytime sleepiness is weakly associated with reduced
quality of life [18, 21] and mental health problems [18, 20].
Though patients suffering from sleep disorders or symptoms
such as sleep apnea, restless leg syndrome and snoring gener-
ally report higher levels of daytime sleepiness, the general
association between daytime sleepiness and nocturnal sleep
quality was found to be relatively weak with correlation coef-
ficients between 0.11 [17] and 0.13 [18].

Most studies dealing with the ESS report mean values and
standard deviations of the ESS. This helps clinicians decide
whether a patient’s score is above or below this mean score.
The generally used criterion of ESS>10 for exaggerated day-
time sleepiness is also helpful for such assessments. However,
it is difficult to evaluate the degree of sleepiness at the upper
end of the range of high scores because normative values are
lacking. Furthermore, there is insufficient knowledge about
the relationship between daytime sleepiness and behavioral
factors.

The aims of this study were

1. To test age and sex differences and to provide normative
values for the ESS

2. To test psychometric properties
3. To examine the relationship between sociodemographic

and behavioral factors and daytime sleepiness, based on
a large German sample

Methods

Sample

The Leipzig Center for Civilization Diseases (LIFE)
conducted a population-based study (LIFE-Adult-Study)
with an age and gender stratified random sample of
residents of the city of Leipzig, Germany. The main
objective of that study was to investigate prevalences,
genetic predispositions, early onset markers, and the role
of lifestyle and mental health factors of major civiliza-
tion diseases. The examination was conducted between
August 2011 and November 2014. The sample with an
age range of 18–80 years was obtained from the local

residents’ registration office. Insufficient command of
the German language and pregnancy was the exclusion
criteria. According to the study protocol, the focus was
on the age group 40–80 years; the 18–39-year age range
was included but underrepresented. Letters of invitation
were sent out by mail. At the study center, the partici-
pants underwent a set of assessment batteries, including
several medical examinations, and the collection of in-
formation about their sociodemographics, medical histo-
ry, and lifestyle factors. The participants received a
lump sum of 20 EUR to compensate for their travel
expenses. Further details of the study design are pub-
lished elsewhere [26]. Informed consent was obtained
from all participants. The study was approved by the
ethics committee of the University of Leipzig.

Instruments

The Epworth Sleepiness scale (ESS) consists of eight items.
The respondents are asked to use a four-point scale to rate their
chances of falling asleep in eight different situations that peo-
ple encounter in their daily lives. The ESS total score is the
sum of the item scores (recoded from 0 to 3). This results in a
scale range of 0 to 24. For this study, we used the German
version of the ESS [27, 28].

In addition to the ESS, other questionnaires were
administered to the study participants: the Pittsburgh
Sleep Quality Index PSQI [] (subjective sleep quality),
the Short Form Health Survey-8 SF-8 [29] (quality of
life), and the Patient Health Questionnaire PHQ-15 [30]
(physical complaints).

Statistical methods

The effects of age and gender on daytime sleepiness were
statistically tested with a two-factorial ANOVA, using the fac-
tors age group (five categories) and gender (two categories).
Post hoc comparisons between age groups were calculated
with t tests, aggregating across males and females.
Associations between the ESS scores and other scales were
expressed in terms of Pearson correlations. Internal consisten-
cy was calculated with Cronbach’s α. The effects of educa-
tion, occupational situation, alcohol consumption, tobacco
smoking, body mass index, and sleep duration on daytime
sleepiness were tested with logistic regression analyses, ad-
justed for age and gender. The analyses were performed sep-
arately for each factor with the Enter method. Effect sizes d for
the comparison between subgroups were calculated according
to Cohen, relating the mean score difference to the pooled
standard deviation. The calculations were performed with
SPSS version 20.
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Results

Sample characteristics

The total sample of the study program comprised 10,000 peo-
ple. Among all invited persons, 33 % did actively participate,
30% declined to participate, and 37% did not respond despite
a reminder letter. Further details of the study sample are re-
ported elsewhere [26]. Of the 10,000 people included in the
study, 9771 filled in the ESS. The number of participants with
complete ESS data was 9407. If only one ESS item was miss-
ing (304 participants), it was replaced with the rounded mean
of the other seven items. This procedure resulted in a sample
of 9711 people with valid data. Table 1 presents the
sociodemographic characteristics of this sample. The mean
age of the total sample was M=56.7 years (SD=12.4). On
average, the males (M=57.2, SD=12.6) were slightly older
than the females (M=56.2, SD=12.2).

ESS mean scores

The ESS mean score of the total sample was M = 7.89
(SD=3.67). The means are presented in Fig. 1 broken down
by age and gender. Males reported generally more sleepiness
than females, with the exception of the youngest age group.
The effect size for the gender difference in the total sample
was d=0.19. In the age range of 40 to 80 years, sleepiness
decreased continuously. Age and gender effects were statisti-
cally significant, the ANVOA results were as follows: age
group, F=89.3, p<0.001; gender, F=44.9, p<0.001; and
interaction age group×gender, F=8.5, p<0.001. Post hoc
significance tests of the age decades (males and females com-
bined) revealed that all ESSmean score differences among the
age decades 40 to 80 years were statistically significant
(p<0.009) with the exception of the comparison of 60–69
and 70–80 years (p=0.14).

Normative scores of the ESS are given in Table 2, separate-
ly for males and females. According to the criterion ESS>10
for heightened scores, 2206 participants (22.7 % of the total
sample) had excessive daytime sleepiness (see Table 2). A
24.2 % of the males and 20.1 % of the females had scores of
11 and above, while only 0.8 % of the total sample reported no
daytime sleepiness at all (ESS=0). The distribution of ESS
scores deviated only slightly from normality: Skewness was
0.405 and kurtosis was 0.184.

Psychometric properties

The eight items of the ESS are described in Table 3. Two items
(items 6 and 8) had very low mean scores (0.14 each), while
the other mean scores were between 0.77 and 2.06. The most

frequent situation for sleepiness is “lying down to rest in the
afternoon when circumstances permit” (item 5). The internal
consistency (Cronbach’s α) was 0.72 in this study. Each item
contributed positively to the total score, and the corrected
item-total correlations for the eight items were between 0.33
and 0.51.

Associations with other factors

Correlations between sleepiness (ESS) and the other scales
were as follows: PSQI (sleep quality), r = 0.09; SF-8
Physical summary score, r=−0.10; SF-8 Mental summary
score, r=−0.14; and PHQ-15 (physical complaints), r=0.16.
Among the dimensions of the PSQI, sleep duration seems to
be most relevant for daytime sleepiness; the correlation be-
tween ESS and sleep duration was r=−0.13. All these corre-
lation coefficients were statistically significant with p<0.001.
The mean scores of the PSQI and the PHQ-15 were as fol-
lows: PSQI, M = 5.0, SD = 3.4; and PHQ-15, M = 5.5;
SD=3.9.

Table 4 presents associations between daytime sleepiness
and several sociodemographic and behavioral factors. While
education had no significant influence on daytime sleepiness
after controlling for age and gender, alcohol consumption and
smoking were weakly associated with sleepiness. Retired peo-
ple reported low degrees of sleepiness (OR=0.53), and obe-
sity was positively associated with sleepiness (OR=1.39).
Sleep duration as measured with the PSQI was divided into
three categories: <6 h, 6–6.99 h, and ≥7 h (Table 4). Short
sleep duration (<6 h) was strongly associated with daytime
sleepiness (OR=1.79), the effect size of the difference be-
tween normal sleepers and short sleepers was d=0.30.

Discussion

The first aim of this study was to provide new normative
values for the ESS. The mean score (M=7.89) was higher
than the means obtained in other general population studies,
M=6.95 in Norway [16], M=6.11 in Korea [20], M=6.75 in
China [21], and M=6.1 in the USA [18]. Cultural differences
may play a role in the reporting of sleepiness (cf. [24]), and the
lowmean value of the American sample can be due to the high
mean age of that sample. According to the ESS>10 criterion,
23 % of our sample were characterized by excessive daytime
sleepiness, while other studies found prevalence rates between
10.8 [17] and 22.2 % [21]. Our sample included people from
the general population, and it was not restricted to healthy
people. Samples that exclude people with sleep problems or
illnesses are expected to obtain lower ESS mean scores. Two
German examinations excluded such people and arrived at
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Table 1 Sociodemographic
characteristics of the sample Males (n = 4615) Females (n= 5096) Total sample (n= 9711)

n (%) n (%) n (%)

Age group

≤39 years 254 (5.5) 257 (5.0) 511 (5.3)

40–49 years 1206 (26.1) 1439 (28.2) 2645 (27.2)

50–59 years 1026 (22.2) 1227 (24.1) 2253 (23.2)

60–69 years 1171 (25.4) 1294 (25.4) 2465 (25.4)

≥70 years 958 (20.8) 879 (17.2) 1837 (18.9)

Marital status

Married, living together 2967 (64.3) 2851 (55.9) 5818 (59.9)

Married, living separately 101 (2.2) 132 (2.6) 233 (2.4)

Never married 905 (19.6) 827 (16.2) 1732 (17.8)

Divorced 524 (11.4) 810 (15.9) 1334 (13.7)

Widowed 112 (2.4) 467 (9.2) 579 (6.0)

Missing 6 (0.1) 9 (0.2) 15 (0.2)

Partnership

Living with partner 910 (19.7) 1534 (30.1) 2444 (25.2)

Living without partner 3699 (80.2) 3553 (69.7) 7252 (74.7)

Missing 6 (0.1) 9 (0.2) 15 0.2)

School education

<10 years 355 (7.7) 391 (7.7) 746 (7.7)

10–11 years 2494 (54.0) 3023 (59.3) 5517 (56.8)

≥12 years 1696 (36.7) 1619 (31.8) 3315 (34.1)

Missing 70 (1.5) 63 (1.2) 133 (1.4)

Occupational situation

Working full time 2311 (50.1) 1973 (38.7) 4284 (44.1)

Working part-time 166 (3.6) 752 (14.8) 918 (9.5)

Unemployed 299 (6.5) 306 (6.0) 605 (6.2)

Retired 1732 (37.5) 1852 (36.3) 3584 (36.9)

Other 68 (1.5) 152 (3.0) 220 (2.3)

Missing 39 (0.8) 61 (1.2) 100 (1.0)

Income

<1000 EUR/month 896 (19.4) 1822 (35.8) 2718 (28.0)

1000–<2000 EUR/month 2261 (49.0) 2247 (44.1) 4508 (46.4)

≥2000 EUR/month 1229 (26.6) 781 (15.3) 2010 (20.7)

Missing 229 (5.0) 246 (4.8) 475 (4.9)

Tobacco

Current nonsmoker 3466 (75.1) 3933 (77.2) 7399 (76.2)

Current smoker 1064 (23.1) 1003 (19.7) 2067 (21.3)

Missing 85 (1.8) 160 (3.1) 245 (2.5)

Alcohol consumption

<20 g/day 2862 (62.0) 4394 (86.2) 7256 (74.7)

≥20 g/day 1434 (31.1) 352 (6.9) 1786 (18.4)

Missing 319 (6.9) 350 (6.9) 669 (6.9)

Body Mass Index (kg/m2)

<25 1295 (28.1) 2072 (40.7) 3367 (34.7)

25– < 30 2156 (46.7) 1735 (34.0) 3891 (40.1)

≥30 1135 (24.6) 1259 (24.7) 2394 (24.7)

Missing 29 (0.6) 30 (0.6) 59 (0.6)
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Fig. 1 ESS mean scores, broken
down by age category and gender.
Error bars represent standard
deviations

Table 2 Cumulative percentages of the ESS total scores

Score Males Females Total

≤39 years 40–49
years

50–59
years

60–69
years

70–80
years

All ≤39 years 40–49
years

50–59
years

60–69
years

70–80
years

All

n= 254 n= 1206 n= 1026 n= 1171 n= 958 n= 4615 n= 257 n= 1439 n = 1227 n = 1294 n = 879 n = 5096 n= 9711

0 0.0 0.2 0.5 0.9 1.1 0.6 0.0 0.3 0.7 1.4 2.3 1.0 0.8

1 0.4 0.8 1.3 2.2 2.6 1.6 0.4 1.4 2.2 5.2 6.5 3.4 2.5

2 3.9 2.9 3.6 4.6 5.6 4.1 3.1 4.4 5.1 10.9 14.1 7.8 6.1

3 9.4 5.4 6.1 9.8 11.2 8.1 9.3 8.5 10.8 19.7 23.9 14.6 11.5

4 16.1 8.9 11.5 18.5 18.5 14.3 12.8 15.8 16.9 29.1 31.7 22.0 18.4

5 24.0 14.9 18.3 27.2 28.1 22.0 21.4 23.0 26.0 41.2 42.5 31.6 27.1

6 35.8 24.5 28.3 38.2 38.6 32.4 32.7 33.1 35.8 51.5 54.3 42.1 37.5

7 45.5 34.1 38.5 48.7 51.1 43.0 42.4 42.7 45.6 61.0 64.5 51.8 47.6

8 60.2 46.0 49.5 61.5 60.4 54.5 52.9 53.4 56.4 72.1 75.0 62.2 58.7

9 70.1 57.6 61.1 69.3 72.1 65.1 63.0 63.2 66.3 80.4 82.5 71.6 68.5

10 79.5 68.8 71.8 78.2 80.9 75.0 72.4 73.7 74.8 86.2 87.1 79.4 77.3

11 85.8 78.7 80.7 85.1 87.6 83.0 80.9 80.5 81.4 91.3 91.1 85.4 84.2

12 90.9 85.0 86.3 90.9 91.4 88.4 86.0 86.3 87.2 93.7 92.8 89.5 89.0

13 93.3 91.0 91.8 93.7 95.0 92.8 92.6 91.1 91.4 96.6 95.6 93.4 93.1

14 94.9 94.1 94.3 96.0 96.8 95.2 94.2 94.2 94.8 97.4 97.7 95.8 95.5

15 97.6 96.8 96.4 97.6 98.2 97.3 96.5 96.3 96.3 98.3 98.4 97.2 97.2

16 98.0 98.1 98.0 98.5 99.4 98.4 98.8 97.3 98.0 99.1 99.0 98.3 98.4

17 99.6 98.9 98.8 99.1 99.5 99.1 99.2 98.3 98.9 99.5 99.2 99.0 99.0

18 100.0 99.4 99.3 99.5 99.8 99.5 99.6 98.8 99.3 99.6 99.5 99.3 99.4

19 100.0 99.7 99.5 99.5 99.9 99.7 100.0 99.2 99.8 99.8 99.7 99.6 99.6

20 100.0 99.8 99.7 99.7 100.0 99.8 100.0 99.7 99.8 99.8 99.8 99.8 99.8

21 100.0 99.9 99.9 99.9 100.0 99.9 100.0 99.9 99.8 99.9 99.9 99.9 99.9

22 100.0 99.9 99.9 99.9 100.0 99.9 100.0 100.0 99.9 99.9 100.0 100.0 99.9

23 100.0 99.9 99.9 99.9 100.0 99.9 100.0 100.0 100.0 99.9 100.0 100.0 100.0

24 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
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lower mean scores (M=5.7 [31] and M=6.6 [22]) compared
with our general population study.

Males reported significantly more daytime sleepiness than
females (effect size d=0.19). Similar gender effects were also
found in Norway [16], France [32], New Zealand [19], and
Germany [22], while the examinations in Singapore [24] and
China [21] failed to detect such differences. In Korea, the
relationship was reversed, with higher scores for females.
We observed a continuous decline in sleepiness in the age
range 40 to 80 years. This was observed in Norway [16] as
well but not in any of the other studies [18, 19, 21, 24].
Though the other studies of ESS in the general population
[16–19, 21, 23, 24] had large sample sizes (n between 2000
and 6000), the differences between the results of these studies
indicate that the generalizability of the findings is limited and
that replication studies are essential.

It is an advantage that ESS>10 is a generally accepted
criterion for excessive daytime sleepiness because it makes
the results of different studies comparable. However, there
are no established cutoff scores for extreme sleepiness in the
upper range of the scale. Table 2 shows normative scores that
can be used to assess the degree of sleepiness in terms of
percentiles. Because of the slight nonnormality of the distri-
bution, such assessments are not possible when only mean
scores and standard deviations are reported.

The correlations with the other questionnaires were in the
expected direction but low in magnitude. The highest associ-
ation was found for physical complaints (PHQ-15, r=0.16).
Quality of life was also associated with daytime sleepiness,
and the coefficient of the mental component was slightly
stronger (r=−0.14) than that of the physical component
(r=−0.10). An even weaker relationship was found for sleep
quality, though ESS is known to be associated with sleep
apnea [33]. The PSQI total score correlated with the ESS with
r=0.09. This coefficient is even somewhat lower than the
scores reported by the two large American studies (r=0.11
[17] and r=0.13 [18]). Obviously, daytime sleepiness and

sleep quality are nearly independent variables, and bad sleep
quality should not be considered a substantial factor evoking
daytime sleepiness. Nevertheless, there was a significant rela-
tionship between sleep duration and daytime sleepiness. The
effect size of the difference between short sleepers (<6 h) and
sufficient sleepers (≥7 h) in daytime sleepiness was d=0.30,
which is more than the gender effect.

In the univariate analyses, high degrees of daytime
sleepiness were found for respondents who had higher
degrees of education and who were working full-time.
However, all of these demographic variables depend on
age. In the multivariate logistic regression analyses, only
retirement remained as an independent factor for less
daytime sleepiness. This may though be due to the fact
that retired people are less restricted in their daily rou-
tine and that they can more easily choose rest periods
when they are tired than full-time workers can.

The consumption of alcohol and nicotine also seemed to be
associated with excessive daytime sleepiness in the univariate
analyses. The effect sizes were similar to that of gender effect.
After controlling for age and gender, the influence remained
statistically significant, but the odds ratios were not high in
magnitude (OR=1.14 and 1.21, respectively). Similar results
were obtained in a French study [32]. These findings under-
line that it is necessary to take age and gender into account
when assessing associations. Obesity proved to be an indepen-
dent risk factor for excessive daytime sleepiness in this study.
As in the Chinese study [21], there were only small differ-
ences between normal weight (BMI<25) and overweight
(BMI < 30), but significant differences (OR = 1.39;
CI = [1.22–1.58]) between normal weight and obesity
(BMI≥30).

Some limitations of this study should be mentioned.
The low response rate (33 %) limits the generalizability
of the results. Though there were no great differences
between the participants and those who refused partici-
pation in terms of age and gender [26], we cannot

Table 3 ESS items and total
mean scores Males Females Total

M (SD) M (SD) M (SD)

1. Sitting/reading 1.16 (0.85) 1.03 (0.89) 1.09 (0.87)

2. Watching TV 1.64 (0.89) 1.79 (0.95) 1.72 (0.92)

3. Public place 1.10 (0.81) 0.77 (0.79) 0.93 (0.82)

4. Car passenger 0.74 (0.87) 0.79 (0.94) 0.77 (0.90)

5. Afternoon 2.16 (0.85) 1.97 (0.93) 2.06 (0.90)

6. Sitting/talking to someone 0.18 (0.45) 0.11 (0.37) 0.14 (0.41)

7. After lunch 1.11 (0.86) 0.96 (0.88) 1.03 (0.87)

8. Traffic 0.17 (0.44) 0.11 (0.37) 0.14 (0.40)

ESS total score 8.26 (3.53) 7.55 (3.77) 7.89 (3.67)

1342 Sleep Breath (2016) 20:1337–1345



conclude that there was no bias concerning sleepiness.
Due to the cross-sectional character of this study, we
cannot draw causal conclusions for the relationship be-
tween daytime sleepiness and associated factors such as
tobacco consumption or obesity. Further limitations are
the lack of information on shift work status and the
problem that we cannot clearly distinguish between the
factors age and retirement. The low level of sleepiness
in the old age group and especially in the group of
retired people may be a hint that the frames of reference
can change over time. Elderly people generally experi-
ence higher degrees of physical complaints and fatigue.
One reason for the high levels of sleepiness reported by
full-time workers could be that they feel less tolerant of
episodes of daytime sleepiness because these episodes
hinder them in fulfilling their work obligations. Part-

time workers or retired people however are not faced
with bad consequences if they have a sleepy spell and
are therefore less likely to perceive these as being prob-
lematic. Such problems can be solved when objective
measures are used, but these are not applicable in large
epidemiologic studies.

Conclusion

Age and gender differences have to be taken into account
when sociodemographic or behavioral factors are analyzed
as putative prognostic factors for daytime sleepiness. The nor-
mative scores provide a suitable data basis for the comparison
between groups of patients differing in age and gender
distributions.

Table 4 Associations between
ESS and socioeconomic
variables, behavioral factors, and
body mass index

n M SD ESS> 10
(in %)

OR 95 % CI p

Marital status

Married, living together 5818 7.79 3.63 21.4 Ref.

Married, living separately 233 8.22 3.86 27.0 1.26 0.93–1.69 n.s.

Never married 1732 8.44 3.69 27.1 0.98 0.85–1.13 n.s.

Divorced 1334 7.99 3.67 23.9 1.11 0.97–1.28 n.s.

Widowed 579 6.94 3.77 17.6 1.03 0.82–1.30 n.s.

School education

<10 years 746 7.12 3.86 19.7 Ref.

10–11 years 5517 7.96 3.70 23.3 0.97 0.80–1.18 n.s.

≥12 years 3315 7.92 3.66 22.2 0.86 0.70–1.06 n.s.

Occupational situation

Working full time 4284 8.56 3.55 27.7 Ref.

Working part-time 918 8.21 3.76 25.7 0.99 0.84–1.17 n.s.

Unemployed 605 7.97 3.79 24.8 0.88 0.72–1.07 n.s.

Retired 3584 7.00 3.61 15.5 0.53 0.45–0.63 <0.001

Alcohol consumption

<20 g/day 7256 7.81 3.68 22.1 Ref.

≥20 g/day 1786 8.41 3.47 26.3 1.14 1.01–1.30 .039

Tobacco

Current nonsmoker 7399 7.78 3.63 21.5 Ref.

Current smoker 2067 8.42 3.70 27.6 1.21 1.08–1.36 <0.001

BMI (kg/m2)

<25 3367 7.76 3.66 22.1 Ref.

25– < 30 3891 7.84 3.61 21.6 1.07 0.95–1.20 n.s.

≥30 2394 8.14 3.77 25.2 1.39 1.22–1.58 <0.001

Sleep duration

<6 h 1238 8.73 3.95 30.0 1.79 1.65–2.06 <0.001

6–6.99 h 2426 8.35 3.68 26.8 1.45 1.29–1.62 <0.001

≥7 h 5417 7.57 3.51 19.5 Ref.

OR odds ratio, adjusted for gender and age, n.s. not significant
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