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ABSTRACT

Objective: Population-based studies on excessive daytime sleepiness (EDS) in older adults li-
ving in less developed countries are scarce. The purpose of this paper was to estimate the pre-
valence of EDS and its association with sociodemographic characteristics and lifestyle factors
in Brazilian community-dwelling older adults. Methods: The study was carried out in Bambui,
a city in the state of Minas Gerais, Brazil. EDS was defined as the presence of sleepiness in the
last month occurring three or more times per week, with any interference in usual activities.
The exploratory variables were: gender, age, skin color, marital status, schooling level, current
employment status, religion, recent migration, smoking, binge drinking and physical activities
during leisure time. Results: Of 1,742 residents aged > 60 years, 1,514 (86.9%) participated. The
prevalence of EDS was 13%. After adjustment for confounders, female gender and low schooling
level remained positively and independently associated with EDS. Conclusions: The prevalence
of EDS in the study population was within the range observed in studies carried out in developed
countries. The most impressive finding was the association of EDS with schooling, indicating
that even in a population with low levels of schooling, this was an important factor to explain
the distribution of EDS.

RESUMO

Objetivo: Estudos populacionais sobre sonoléncia diurna excessiva (SDE) em idosos con-
duzidos em paises em desenvolvimento sdo escassos. A proposta do presente trabalho é
estimar a prevaléncia de SDE e sua associagdo com caracteristicas sociodemograficas e
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estilo de vida em idosos residentes em uma cidade brasileira. Métodos: Este estudo foi
conduzido na cidade de Bambui, localizada no Estado de Minas Gerais. SDE foi definida
como presenca de sonoléncia no Ultimo més ocorrendo pelo menos trés vezes por sema-
na, com prejuizo das atividades. As varidveis exploratérias foram sexo, idade, cor da pele,
estado civil, escolaridade, ocupacao, religido, migragao recente, tabagismo, uso excessivo
de élcool e prética de atividade fisica. Resultados: Entre os 1.742 residentes com 60 anos
ou mais, 1.514 (86,9%) participaram. A prevaléncia de SDE foi 13%. Apds ajustamento por
fatores de confusao, sexo feminino e menor escolaridade permaneceram positivamente
associadas a SDE. Conclusoes: A prevaléncia de SDE na populacdo do estudo encontra-se
dentro da faixa observada em estudos conduzidos em paises desenvolvidos. Um achado
relevante foi a associacdo de SDE com escolaridade, indicando que mesmo em uma popu-

inquérito populacional.

INTRODUCTION

Excessive daytime sleepiness (EDS) in older adults is conside-
red a major clinical concern and an important public health
problem'?. In spite of EDS relevance, population- based stu-
dies of older individuals have so far been restricted to large
cities of developed countries. The prevalence rates of EDS in
these studies show a wide range from 1.1% to 28.6%*"8. Possi-
bly, the main reason for this variation is the lack of a consistent
definition of EDS. In addition, definitions used in these epide-
miological studies did not meet the International Classification
of Sleep Disorders definition of daily frequency of sleepiness
that has a significant impact on usual activities'”.

Factors associated with EDS in population-based studies
might also be affected by the particular definition used. Re-
ports of sociodemographic characteristics associated with
EDS in population-based studies of older individuals have
been inconsistent®". In addition, as far as we know there
are no studies about lifestyle factors associated with EDS in
older people. The present work addressed the study of EDS
in older adults with very low levels of schooling, living in a
small town of a developing country. The objectives of the
study were: to determine the prevalence of EDS using ope-
rational criteria and to determine the sociodemographic
characteristics and lifestyle factors associated with EDS.

METHODS

The Bambui Health and Ageing Study (BHAS)

The BHAS is a population-based prospective cohort of ol-
der adults carried out in Bambui, a city of 15000 inhabi-
tants in the state of Minas Gerais, Southeast Brazil. The data
presented in this paper were collected at the baseline of
the above-mentioned study. Further details can be found
elsewhere?.
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lacdo de menor nivel de escolaridade, este é um fator importante na distribuicdo de SDE.

All ethical requirements including informed consentand
confidentiality were ensured. The project was approved by
the Ethical Committee of the Fundac¢do Oswaldo Cruz.

Study population

A complete census of the city was carried out by the BHAS
research team between November and December of 1996
in order to identify the participants. All residents aged 60
years and over were selected for interview. Of 1,742 re-
sidents in this age group, 92.2% were interviewed. Those
interviewed and those examined were similar to the total
population aged 60 years and over with respect to all of the
sociodemographic characteristics considered: age, gender,
number of residents in the household, marital status and
education?.

Excessive daytime sleepiness

The information about excessive daytime sleepiness was
collected using a structured and codified sleep ques-
tionnaire adapted from a previously validated Brazilian
model’'?* (Appendix A). Excessive daytime sleepiness was
defined as the presence of sleepiness in the last month oc-
curring three or more times per week, with any distress of
usual activities. This distress was determined subjectively
by the interviewee, according to his or her personal para-
meters of normal functioning?*#* (Appendix A).

Exploratory variables

The information on sociodemographic characteristics and
lifestyle factors was obtained through the baseline BHAS
interview. The sociodemographic variables considered in
this study were: gender, age, black skin color, marital status,
number of complete years of schooling, current employ-
ment status, religion, and recent migration (migration to
Bambui city in the last 5 years).

The lifestyle factors were: current smoker (those who
have smoked during their lifetimes and still smoke), binge



drinking (=5 drinks on a single occasion in the last 30 days)
and physical activity during leisure time for 20/30 minutes
three times a week or more in previous 90 days.

The participants were also characterized in relation to
some aspects related to sleep: onset of EDS complaint, pre-
sence of insomnia and use of sleeping pills. Insomnia was
defined as the presence of any complaint (difficulty falling as-
leep, disrupted sleep and early morning awakening) at least
three times a week with the presence of any distress during
the last 30 days*. The use of sleeping pills was defined as any
number of sleeping pills taken in the last month. Information
about insomnia and use of sleeping pills was collected using
the sleep questionnaire previously described?"#.

The interviews were carried out by individuals selected
by the researcher team among community members with at
least 11 years of schooling. When a respondent was unable
to participate because of a cognitive deficit or for some other
health reason, a proxy was used (such as a family member
or informal caregiver). Proxies were not asked questions that
involved personal judgment or subjective aspects like the
excessive daytime sleepiness complaint. The interviews were
extensively trained by a psychiatrist with large previous expe-
rience in different countries and cultures (E Uchoa)*.

Data analysis

The univariate associations of sociodemographic characte-
ristics and lifestyle factors with EDS were estimated, based
on the x*test or x? test for linear trend®. Variables whose
association was significant at p<0.20 in this analysis were
included in the initial multivariate model. The multivaria-
te analysis was based on prevalence ratios estimated by
robust Poisson regression”. Gender and age were a priori
considered as confounding variables in this study and were
included in the initial and final multivariate models. Other
variables included in the initial multivariate model were
black skin color, marital status, years of schooling, current
employment status, and migration in the last 5 years. In the
final model, only those which persisted associated with EDS
at p<0.05 were retained, besides age. The analysis was car-
ried out using the Stata software package, version 9.17,

RESULTS

Of 1,742 residents in Bambui city aged 60 years and over, 1,514
(86.9%) participated in this study: 138 did not participate in the
baseline study and 90 were excluded because the interview
was responded by a proxy. The mean age of the participants
(39.0% males and 61.0% females) was 699 years (SD=71). The
formal education of the study population was very low: only
8% presented 8 years of schooling or over. Further characteris-
tics of the study sample are shown in Table 1.

Prevalence of excessive daytime sleepiness

Table 1. Selected characteristics of the study sample.

Description n (%)
Gender

Male 591 (39.0)

Female 923 (61.0)
Age (years)

60-64 512 (33.8)

65-69 395 (26.1)

70+ 607 (40.1)
Black skin color

No 1424 (94.0)

Yes 90 (6.0)
Marital status

Married/live together 750 (49.6)

Single 147 9.7)

Separated/divorced 79 (5.2)

Widowed 538 (35.5)
Number years of schooling

8+ 121 (8.0)

47 414 (27,9

1-3 504 (33.4)

None 469 (31.1)
Current employment status

Working 181 (12.0)

Not working 1331 (88.0)
Religion

Catholic 1429 (94.4)

Not catholic 85 (5.6)
Migration in the last 5 years

No 1368 (93.6)

Yes 93 (6.4)
Current smoker

No 1237 (81.7)

Yes 277 (18.3)
Binge drinking

No 1317 (87.0)

Yes 197 (13.0)
Physical activity during leisure time in previous 90 days®

No 1313 (86.7)

Yes 201 (13.3)

*in Brazilian minimum wages (each = US 120.00); ° During 20/30 minutes three times a week or more.

The prevalence of EDS in the study population was 13%.
The prevalence of EDS was significantly higher among wo-
men (15.7%) than among men (8.8%); (p< 0.001). As a rule,
EDS was higher among women than men across all age
groups (Figure 1).

EDS prevalence (%)
ORISR S

T T .

60-64 65-69 70+
Age group

| B women Men |

Figure 1. Age-sex prevalence of excessive daytime sleepiness
in Bambuf City, Brazil.
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Some aspects related to sleep among participants
with EDS are shown in Table 2. There was a predominan-
ce of chronic insomnia. AlImost 60% had been suffering
from insomnia for more than one year. Around 50%,
62.4%, and 35.5% suffered from initial, middle and termi-
nal insomnia, respectively. Approximately 70% suffered
from any complaint of insomnia. The use of sleeping pills
in the last month was reported by 32.5% of the partici-
pants with EDS.

Table 2. Aspects related to sleep among older adults with excessive
daytime sleepiness in the baseline of the Bambuf cohort study.

Clinical description Prevalence
n (%)

Onset of EDS complaint

Less than one month 16 8.1)

Between one and six months 28 (14.2)

Between six months and one year 37 (18.8)

More than one year 116 (58.9)
Sleep during the day

No sleep 82 (41.6)

Until 30 minutes 37 (18.8)

Between 30 minutes and one hour 29 (14.7)

Between one hour and two hours 4 (20.8)

More than two hours 8 4.0)
Initial insomnia in the last 30 days

No 106 (53.8)

Yes 91 (46.2)
Middle insomnia in the last 30 days

No 74 (37.6)

Yes 123 (62.4)
Terminal insomnia in the last 30 days

No 127 (64.5)

Yes 70 (35.5)
Any complaint of insomnia in the last 30 days

No 51 (25.9)

Yes 146 (74.7)
Sleeping pills in the last 30 days

No 133 (67,1)

Yes 64 (32,5)

Table 3 shows the results of the univariate analysis of
sociodemographic characteristics associated with EDS. In
this analysis, EDS was significantly (p<0.05) associated with
female sex and years of schooling. Black skin color, mari-
tal status, current employment status, and migration status
was associated with EDS at p<0.20 level.

Current smoker and physical activity during leisure time
in previous 90 days were not associated with EDS in the uni-
variate analysis. Binge drinking was found to be associated
with EDS at p<0.20 level (Table 4).

The final results of the multivariate analysis of factors
associated with EDS are shown in Table 5. Female gender
and low years of schooling remained positively and inde-
pendently associated with EDS.
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Table 3. Results of the univariate analysis of sociodemographic
characteristics associated with daytime sleepiness in the baseline
of the Bambui cohort study of older adults.

Sociodemographic characteristics Excessive daytime sleepiness pvalue
Yesn (%) Non (%)

Gender

Male 52(26.4) 539 (40.1)

Female 145 (73.6) 778 (59.1) <0.001
Age (years)

60-64 66 (33.5) 446 (33.9)

65-69 54(27.4) 341(25.9)

70+ 77 (39.1) 530 (40.2) 0.903'
Black skin color

No 180 (91.4) 1244 (94.5)

Yes 17 (8.6) 73(5.5) 0.087
Marital status

Married/live together 92 (46.7) 658 (50.0)

Single 14(7.) 133 (10.1)

Separated/divorced 16 (8.1) 63 (4.8)

Widowed 75(38.1) 463 (35.2) 0.110
Number years of schooling

8+ 6(3.0) 115 (8.8)

4-7 53(26.9) 361(27.5)

1-3 65 (33.0) 439(33.5)

None 73(37.1) 396 (30.2) 0.008
Current employment status

Working 17 (8.6) 164 (12.5)

Not working or retired 180 (91.4) 1151 (87.5) 0.121
Religion

(atholic 188 (95.4) 1241 (94.2)

Not catholic 9(4.6) 76 (5.8) 0.494
Migration in the last 5 years

No 175(91.1) 1193 (94.0)

Yes 17(8.8) 76 (6.0) 0.130

?in Brazilian minimum wages; p value: x’test; p’ value : x*for linear tend.

Table 4. Results of the univariate analysis of lifestyle factors and
excessive daytime sleepiness among older adults residing in
Bambuf city, Brazil.

Lifestyle factors Excessive daytime sleepiness  pvalue
Yes n (%) Non (%)

Current smoker

No 157(79.9) 1080 (82.0)

Yes 40(20.3)  237(18.0)  0.434
Binge drinking

No 178(99.4) 1139 (86.5)

Yes 19(9.6) 178(13.5)  0.132
Physical activity during leisure time in previous 90 days*

No 174 (88.3)  1139(86.5)

Yes 23(11.7)  178(13.5)  0.478

* During 20/30 minutes three times a week or more; p value: x’test

Table 5. Final model of the multivariate analysis of s sociode-
mographic and lifestyle factors associated with excessive daytime
sleepiness in the baseline of the Bambui cohort study of older adults.

Variable Excessive daytime sleepiness PR (95% CI)*
Yesn (%) Non (%)
Gender
Male 52(8.80) 539(91.2) 1.00
Female 145 (15.7) 778 (84.3) 1.75 (1.27-2.40)
Number years of schooling
8+ 6(4.9) 115 (95.1) 1.00
4-7 53(12.8) 361(87.2) 2.54(1.09-5.90)
13 65(12.9) 439 (87.1) 2.53(1.10-5.84)
None 73 (15.6) 396 (84.4) 3.02 (1.31-6.94)

* Prevalence ratio and 95% robust confidence interval adjusted for the variables listed in the table plus age, using
Poisson regression.



DISCUSSION

EDS was reported by 13% of older adults residing in the
study area. This prevalence rate was inside the range of
five population based studies on EDS of older adults*68'>16
and ten population based studies of adults, including older
subjects>’#1*1718 - As mentioned before, the broad range of
prevalence of EDS in these studies (1.1% to 28.6%) is related
at least in part to the methodological differences, mainly
due to the definition of sleepiness. The definition used in
the present study meets the International Classification of
Sleep Disorders criteria considering the presence, frequency
and distress of usual activities. As far as we know, there is
no study with older people that have estimated the preva-
lence of EDS taking into account its consequences for usual
activities?®. Considering the populational studies in older
adults, the definition used in the study carried out in Japan
was more restrictive than the one used in the present study.
In 60+ years old people, Kaneita et al® found a prevalence
rate of 1.1% of the excessive daytime sleepiness measured
according to a question “Do you fall asleep when you must
not sleep (for example when you are driving a car)?”. Hays
et al® which reported the highest prevalence (25.2%), iden-
tified EDS using the following question: “How often do you
get so sleepy during the day or evening that you have to
take a nap? (most of the time vs. sometimes, rarely, or ne-
ver). This question could take into account either EDS and
natural naps.

Other methodological differences can also explain
some reported dissimilarities in EDS prevalence, such as age
of the study population and face to face versus telephone
interview. Barbar et al.* studied old Japanese American men
(mean age 78 years) residing in Hawaii and found a preva-
lence of EDS equal to 8.9%. On the other hand, Baldwin et
al® found a prevalence of 24.8%, using the Epworth Sleepi-
ness Scale and included in a younger population (mean age
63 years). Most studies were performed using face to face
interview>” 111516 byt some studies were performed using
telephone interview using a computer-assisted program®.
In the present study, the mean age of the participants was
69 years and all information about EDS was obtained throu-
gh face to face interview.

The definition used in this study may appear to suggest
a point prevalence of the symptom in the last month rather
than a persistent problem. However, almost 80% of the in-
dividuals with EDS had been suffering from it for more than
six months, that is to say chronic EDS.

More than half of the individuals with EDS reported sle-
ep during the day and 45% of these described more than
30 minutes of sleep during the day and approximately 20%
reported more than one hour. The naps would reduce the
daily sleep requirement and also daytime sleepiness. Some
older people take afternoon naps to compensate for the

Prevalence of excessive daytime sleepiness

"lost” sleep time at night. However, the naps would to re-
sult in a vicious circle. Refraining from naps could help the
older people to achieve better sleep at night, to reduce the
daytime sleepiness, and thus acquire a better and regular
sleeping pattern.

The majority of individuals with EDS reported at least
one complaint of insomnia, initial, middle or terminal in-
somnia. Disrupted sleep has been reported to be a major
cause of EDS. Hays et al® that found one-third of respon-
dents with EDS in North Carolina reported high levels of
“nighttime sleep complaints”.

Almost the third part of the individuals with EDS took
sleeping pills in the last month. The EDS could be explained
by the residual effects of sleeping pills, particularly among
old people. On the other hand, sleeping pills can alleviate
insomnia, a condition frequently associated with EDS.

An association between EDS in older adults and fema-
le gender has been found in some studies®'®. Other stu-
dies have reported higher prevalence among males®'%*,
Theoretically, one could expect higher prevalence of EDS
among women, as a consequence of some health proble-
ms, which are more common among them and are also
related to EDS, like depression, insomnia, and restless legs
syndrome?#3°_In our study, female sex was independen-
tly associated with EDS.

Schooling was the strongest variable associated with
EDS, being more prevalent among individuals with lower
years of schooling. This association was not found in a pre-
vious study of older adults carried out in North Carolina,
USE. In our study, the association between EDS and formal
education is plausible due to the higher prevalence of he-
alth problems, sleep disorders and psychiatric disorders
among older adults with low schooling level in the study
area5,7,8,13,23,29.

No association between EDS and age was found in the
Bambui study. The association between age and EDS is con-
troversial. Such association was found in one study carried
out in California (US)" but this was not found in four others
studies carried out in Arizona (US), North Carolina (US) and
in Canada®®&°,

We did not found any association between EDS and ma-
rital status, black skin color, current employment status, reli-
gion, and migration in the last 5 years. In a previous study in
North Carolina, an association between EDS and not being
married was not found?®.

In Bambui, we did not also find any association between
EDS and current smoker, binge drinking, and physical activi-
ty during leisure time in previous 90 days also. In the Natio-
nal Sleep Foundation’s Sleep in America Poll, EDS predicted
low exercise frequency®.

EDS can be a result of several other conditions including
insufficient sleep syndrome, sleep disordered breathing,

J Bras Psiquiatr. 2008;57(2):91-97.
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circadian rhythm disorders, shift work, idiopathic hyper
somnolence and narcolepsy. Further studies are needed to
evaluate such relationships in older adults. The high preva-
lence of EDS among older adults in the study area indicates
that it is an important health problem in this population
with very low school level. Feminine gender and low years
of schooling were the sociodemographic characteristics
independently associated with EDS. The burden of EDS in
this small town seems to be as high as that observed in
developed countries. Even in this economically poor town,
social differences (represented by a lower education) were
an important factor in explaining the distribution of EDS. As
far as we know, this is the first community-dwelling older
people study on EDS carried out in a small town (Bambuf)
in a developing country (Brazil) and the first community-
dwelling older people study that has estimated the preva-
lence of EDS taking into account the impact of usual acti-
vities, according to the International Classification of Sleep

APPENDIX A

Disorders definition. It is necessary to verify if these results
are replicated in other towns of Brazil as well as in other
developing countries.

CONCLUSION

The prevalence of EDS in the study population was within
the range observed in studies carried out in developed
countries. The most impressive finding was the association
of EDS with schooling, indicating that even in a population
with low levels of schooling, this was an important factor to
explain the distribution of EDS.
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Sleep Questionnaire Excessive Daytime Sleepiness Section

The following questions relate to your sleep habits only during the last month.
Now, we would like to know if you had some kind of bother or problem related to your sleep in the last month. For each of the ques-

tions, please choose the best answer from the ones that | will read.

1 During the last month, how often did you feel daytime sleepiness?

(1) Not during the last month

(2)  Lessthan once a week
(3)  Once ortwice a week
(4)  Three or more times a week

2 During the last month, has daytime sleepiness caused any impairment (problems) in your usual activities?

(1) No problem at all

2)  Only a very slight problem

3)  Somewhat of a problem

4)  Avery big problem

No daytime sleepiness during the last month

~ e~ o~
oo
=z = =

3 How long have you had daytime sleepiness?
(1) Onlyin the last month

(2)  From one to six months

(3)  From six months to one year

(4)  More than one year. Specify: ______ years

(8)  No daytime sleepiness during the past month or no problem at all

4 During the last month, how often have you taken medicine to improve daytime sleepiness?

i
1) Not during the last month
2)  Lessthan once a week
3)  Once or twice a week
4)  Three or more times a week

(
(
(
(

5 During your entire life, considering all periods, how often have you taken medicine to improve daytime sleepiness?

(1) Never

2)  Once amonth or less than that

3 From one to six months

4 From six months to one year

5)  More than one year. Specify: ____ years

,\,\,\
= L =

—
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6 More recently, who indicated the medicine that you have taken to improve daytime sleepiness?
(1) The interviewer himself

(2)  Afamily member

(3) A neighbor or a friend
(4)  Pharmacist

(50  Doctor

6) Other_____
(8)  Never taken

7 s there anything that you are used to doing or taking to improve daytime sleepiness? (If the interviewed person answers no, give exam-
ples: bath, coffee, tea, soft drink, etc) (Assign yes=1 or no=2)

[ Specify:
() Specify:
I (3 Specify:
I @4 Specify:

8 Now, | am going to narrate other problems related to sleep. In the last month, had you some kind of these problems? Please answer yes
or no for each of the questions.

[ ) Snoring
__I @ Nightmare
I__I @3 Waking up short-winded
I @4 Waking up with heartburn
1 © Waking up with an uncomfortable feeling in the legs
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