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Abstract
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Epidemiological studies of short and long sleepers have not been conducted previously. We collected socioeconomic,
psychological, and polysomnographic characteristics of 6501 parents (3252 men and 3249 women) of 4036 primary school
children in Guangzhou city. The study data were collected in three phases. The overall prevalence of short (5 h or less) and
long (10 h or more) sleep duration was 0.52 and 0.64%, respectively. Long sleepers had higher Eysenck Personality
Questionnaire neuroticism scores [odds ratio (OR)=1.224, 95% confidence interval (Cl)=1.047-1.409] and lower education
levels (OR=0.740, 95%CI=0.631-0.849) than short sleepers. In the polysomnographic assessment, short, long, and normal
sleepers (7-8 h) shared similar durations of Stage 3 sleep (short=25.7 £10.7, long=20.3+7.9, and normal=28.0+ 12.8 min,
F=1.402, P=0.181). In daytime multiple sleep latency tests, short sleepers (10/19, 52.6%) were more prone to have a short
sleep latency (=8 min) than long sleepers (2/23, 8.7%). In addition to different sleep durations, neuroticism might also
contribute to differences between short and long sleepers in social achievements. Stage 3 sleep might be essential for humans.
The short sleep latency (=8 min) of short sleepers in multiple sleep latency tests should be interpreted cautiously, since it was

of the same severity as required for a diagnosis of narcolepsy or idiopathic hypersomnia.
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Introduction

Short and/or long sleep duration is usually related to
pathological conditions such as obesity, hypertension,
and diabetes (1,2). However, at the two extremes of the
normal sleep duration continuum, genuine short sleepers
(SS) and long sleepers (LS) must exist (3). According to
the International Classification of Sleep Disorders, second
edition (ICSD-2), an SS is a person with a routine pattern
of 5 h or less, and an LS is a person who consistently
sleeps 10 h or more in 24 h, or substantially more than
that conventionally obtained by others in his or her age
group. These extremes of sleep duration cannot be
explained by the presence of another sleep disorder,
medical or neurological disorders, mental disorders,
medicine use, or substance-use disorders (3).

To date, the SS/LS phenomenon is an interesting
but under-researched area. Most previous studies were

conducted in the last century and focused on psycholo-
gical and polysomnographic (PSG) characteristics of SS
and LS. Hartmann et al. (4,5) described the psychological
characteristics of SS as ambitious, energetic “non-
worriers” and LS as reflective and critical “worriers”.
Webb and Friel (6) reported that SS and LS scores on a
battery of personality, scholastic, and medical measures
did not differ significantly. Hicks and Pellegrini (7) and
Hicks et al. (8) reported that SS had significantly higher
scores in a particular anxiety. It would tend to support
Hartmann’s hypothesis if a particular anxiety were
interpreted as a measure of drive level. In addition,
Hicks et al. (9) hypothesized that SS had greater levels of
emotion-focused coping, and LS had greater levels of
problem-focused coping. For the PSG characteristics,
Webb and Agnew Jr. (10) and Hartmann et al. (4),
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respectively, found that SS and LS spent similar and
perfectly normal amounts of time in Stage 3 sleep, and LS
spent far more time in rapid eye movement (REM) sleep
and Stage 2 sleep, and had higher REM densities than
SS. Aeschbach et al. (11-13) hypothesized that SS and
LS had identical homeostatic sleep-regulatory mechan-
isms, but SS lived under and tolerated higher homeostatic
sleep pressures than LS. All in all, these previous limited
and conflicting studies confound the psychosocial and
PSG characteristics of SS and LS. Some limitations can
also be noted in that they included different criteria for SS
and LS and most study samples comprised young college
students.

It was noted that there is little epidemiological
information about SS and LS because no well-designed
studies have been conducted. In a study of more than one
million subjects, 4.0% (3.6% men and 4.3% women)
reported sleeping 5 h or less per night, and 1.7% (2%
men and 1.5% women) reported sleeping at least 10 h per
night (14). However, not all of them were qualified as SS
or LS according to ICSD-2.

In this three-phase epidemiological study, we explored
socioeconomic, psychosocial, and PSG characteristics
of SS and LS in a middle-aged Chinese population.
Additional emphasis was placed on calculating the
prevalence of SS and LS in the general population. To
the best of our knowledge, this is the first epidemiological
study of SS and LS.

Material and Methods

Overview of the project

The Independent Ethics Committee of Guangdong
Provincial Mental Health Center approved the current
study. The target population was recruited from parents of
4036 primary school-aged children from five randomly
selected schools in Guangzhou city. None of the 4036
children were related. Details of the study procedures are
described below.

Participants and procedures

In this study, SS was defined as a subject who sleeps
5 h or less per 24 h, and LS was defined as a subject who
sleeps 10 h or more per 24 h (3). Furthermore, subjects
who slept 7-8 h per 24 h were recruited as a control group
(normal sleeper, NS). All three groups were evaluated in
three phases (Phase 1, questionnaire; Phase 2, clinical
interview; and Phase 3, PSG). Men and women aged 30
to 60 years were eligible to participate. They were
excluded if they were currently shift workers, if they
currently had significant sleep disorders (e.g., obstructive
sleep apnea, restless legs syndrome, or periodic limb
movement disorder), or if they had a serious psychiatric
and medical condition in the previous year. The proce-
dures included in the three phases of the study are shown
in the flow chart in Figure 1.
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Phase 1 study

A total of 4036 envelopes containing a child sleep
questionnaire, two brief sleep questionnaires for parents
(one for the father and one for the mother), an invitation
letter, and an informed consent form were distributed to
children in Grades 1 to 6 from five randomly selected
primary schools from September to December 2009. The
parents’ sleep questionnaire was modified from one used
in our previous epidemiological study (15) and was
specifically developed for use in the present study. It
has been demonstrated to have satisfactory validity and
internal consistency (Cronbach’s o coefficient=0.846)
(16). Teachers distributed the questionnaires to the
children for completion by their parents. Parents rated
the items in the questionnaires according to their
children’s and their own sleep patterns and sleep
problems. The children’s data will be reported in other
articles. If the children did not return the questionnaire
within 1 week, a reminder was issued by the class
teacher. Written informed consent was collected with the
returned questionnaires. A total of 6722 parents (3363
men and 3359 women) returned their questionnaires. The
following questionnaires were excluded: those containing
grossly incomplete or missing data on sleep patterns
(n=103) and those with less than 70% of the questions
completed (n=149). Thirty-one questionnaires were
excluded for both reasons, thus a total of 221 ques-
tionnaires were excluded. The remaining questionnaires
{n=6501; 3252 men and 3249 women; response rate
~80.5% [6501/(4036 x 2)]} represented the eligible study
population.

The brief sleep questionnaire for parents consisted of
25 items on demographic characteristics; sleep patterns,
specific syndromes of common sleep problems (e.g.,
insomnia, obstructive sleep apnea, restless legs syn-
drome, etc.), health status (1=good, 2=poor), and
consumption of tea, coffee, cigarettes, and alcohol in
the past year. To determine the sleep patterns, two
questions were asked regarding weekdays and week-
ends: “What time do you usually go to bed?” and “What
time do you usually get up?” Daily time in bed (TIB;
number of hours) was calculated as the difference
between wake-up time and bedtime, and mean TIB was
calculated by the equation [(weekday TIB x 5) + (weekend
TIB x 2)/7]. We assumed the usual sleep latency to be
15 min (0.25 h), so mean sleep duration (in h) was
calculated using the equation {[(weekday TIB x5)+
(weekend TIB x 2)/7]-0.25}. Among the 6501 subjects
(3252 men and 3249 women), there were 123 SS [1.9%
(123/6501), 2.1% (67/3252) men, and 1.7% (56/3249)
women)], 136 LS [2.1% (136/6501), 1.8% (57/3252) men,
and 2.4% (79/3249) women], and 1233 NS. No gender
predominance of SS and LS was shown in the total
population. The sleep disorders were evaluated by the
following frequencies: 0=none, 1=Iless than once per
month, 2=1-2 times per month, 3=1-2 times per week,
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Phase 1:

Questionnaire

(0=8072 [4036x2])

Parents of 4036 primary school-aged children

A

6501 eligible questionnaires (3252 men and 3249 women)
(response rate~80.5% [6501/8072))

A

3875 supposedly healthy individuals (59.6% [3875/6501])

/w

\

SS (n=47), and 32 (68.1%
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criteria for SS criteria for LS 10 refused to
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phase 3 phase 3
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23(71.9%[23/32]) SS

26 (70.3% [26/37)) LS

37(72.5%[37/51)) NS
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Phase 3:
. 20SA 2 PLMS 4 0SA
et I 2mms ™1 1 single night ™ 1PLMS
2 single night
19 (82.6% [19/23)) SS 23 (88.5% [23/26)) LS 30 (81.1% [30/37]) NS

Figure 1. Flowchart documenting recruitment of short (SS), long (LS), and normal sleepers (NS). The target population was recruited
from parents of 4036 primary school-aged children from 5 randomly selected primary schools in Guangzhou city. The remaining 6501
questionnaires from the respondents (3252 men and 3249 women, response rate =~80.5% [6501/(4036 x 2)] represented the eligible
study population. After three phases of evaluation (Phase 1: questionnaire assessment, Phase 2: clinical interview, Phase 3: sleep lab

test), there were 19 SS, 23 LS, and 30 NS.

and 4 =3 or more times per week. If an individual reported
any sleep disorder with a score of 4 or a poor health status
in the past year, he/she was assumed to be unhealthy.
Finally, 3875 subjects [59.6% (3875/6501) total, 59.0%
(1919/3252) men, and 60.2% (1956/3249) women]
comprised the healthy population, without gender pre-
dominance (x2=0.961, P=0.327). Among these 3875
healthy subjects, there were 47 SS [1.2% (47/3875) total,
1.3% (25/1919) men, and 1.1% (22/1956) women], 52 LS
[1.3% (52/3875) total, 1.2% (23/1919) men, and 1.5%
(29/1956) women]. There were 769 NS control partici-
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pants. No gender predominance was observed among the
SS and LS in the healthy subjects. In addition, the
prevalence of SS (y?=8.077, P=0.004) and LS
(x>=7.677, P=0.006) in the 3875 healthy subjects was
significantly lower than that in the total population of 6501
subjects. Table 1 shows the prevalence of SS and LS in
the total study population and in the healthy subjects.

Phase 2

We invited all 47 SS (25 men and 22 women), 52 LS
(23 men and 29 women), and 100 randomly selected NS

Braz J Med Biol Res 47(2) 2014
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Table 1. Prevalence of short (SS) and long sleepers (LS) in the total sample (n=6501) and in the sample of healthy subjects (n=3875)

and the adjusted prevalence of SS and LS.

SS LS

Total Men  Women $2 P Total Men Women $2 P

n (%) n (%) n (%) n (%) n (%) n (%)
6501 subjects 123 67 56 0.992 0.319 136 57 79 3.656 0.056
(3252 men and (1.9%) (21%) (1.7%) (2.1%)  (1.8%) (2.4%)
3249 women)
3875 healthy subjects 47 25 22 0.256 0.613 52 23 29 0.908 0.318
(1919 men and (1.2%) (1.3%) (1.1%) (1.3%)  (1.2%) (1.5%)
1956 women)
Adjusted prevalence 0.52% 0.55% 0.50% 0.116 0.247 0.64% 0.55% 0.67% 0.406 0.524

[13.0% (100/769) total, 50 men, and 50 women] among
the healthy subjects by phone. Of these, 32 SS (12 men
and 20 women), 37 LS (15 men and 22 women), and 51
NS (20 men and 31 women) attended the Phase 2
assessment, which involved a comprehensive clinical
interview and completion of a packet of questionnaires.
The Semistructured Clinical Interview (SCID-Il) for
Diagnostic and Statistical Manual (DSM)-IV axis |
psychiatric disorders was used to conduct a diagnostic
assessment by a qualified psychiatrist (17), and detailed
sleep, physical, and psychiatric histories were obtained.
A battery of questionnaires, including the Epworth
Sleepiness Sale (ESS) (18), the Eysenck Personality
Questionnaire (EPQ) (19), the Beck Depression Inventory
(20), a Self-Report Questionnaire (SRQ) (21), a State/
Trait Anxiety Inventory (22), a Morningness/Eveningness
Questionnaire (23), and a Type A Questionnaire (24) were
completed by these recruited subjects.

In Phase 2, 13 subjects [4 SS (2 men and 2 women),
5 LS (2 men and 3 women), and 4 NS (2 men and 2
women)] were excluded because of psychiatric problems;
7 for depression (2 SS, 3 LS, and 2 NS), 2 for anxiety
(1 LS and 1 NS), 2 for alcohol dependence (1 SS and 1
NS), and 2 who did not fulfill the criteria of sleep duration
(1 SS and 1 LS). Twenty-one subjects [5 SS (3 men and 2
women), 6 LS (3 men and 3 women), and 10 NS (5 men
and 5 women)] refused to attend the sleep laboratory
study in Phase 3.

Phase 3

Eighty-six subjects [23 SS (7 men and 16 women), 26
LS (10 men and 16 women), and 37 NS (14 men and 23
women)] attended a sleep laboratory study in Phase 3.
They all completed a 2-week sleep log prior to the sleep
laboratory study. They were assessed by two consecutive
nocturnal PSG to be followed by a daytime multiple sleep
latency test (MSLT). All 86 subjects were asked to keep
their usual bedtimes and wake times on both nights.
Because of the first-night effect, the first night was
regarded as an adaptation night. PSG variables on the
second night and the MSLT were analyzed in this
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research. Polysomnograms were performed using an
Embla sleep monitoring system (Embla N7000, Remlogic,
USA).

The basic PSG recordings included a standard
electroencephalogram (F4-A1, C4-A1, 0O2-A1, C3-A2),
an electrooculogram (LE-A2, RE-A1), a chin electromyo-
gram (EMG), a bilateral leg EMG (anterior tibialis muscle),
an electrocardiogram, nasal airflow pressure, snore
microphone, thoracic and abdominal respiratory efforts,
oxyhemoglobin saturation, and body position. All of the
sleep variables were derived from the visual scoring of
recordings using standard criteria and were divided into
two groups: sleep continuity indices and sleep architec-
ture indices. Sleep continuity indices included the total
recording time (TRT; lights out to lights on in minutes),
total sleep time (TST), sleep efficiency (TST divided by
TRT), sleep latency (lights out to the first epoch of any
sleep in minutes), REM latency (sleep onset to the first
epoch in REM stage in minutes), wake after sleep onset
(WASOQO; Stage W during TRT minus sleep latency, in
minutes), and arousal index (the number of arousals
divided by TST). Sleep architecture indices included the
duration (number of hours) and percentages in each stage
(the time in Stage 1, Stage 2, Stage 3, and Stage REM
divided by the TST) (25). A five-nap MSLT was performed
according to standard recommendations to determine
sleep latency and sleep onset REM (SOREM) (26).

Because sleep duration might be disturbed by
obstructive sleep apnea and periodic limb movement
disorder, subjects with a periodic limb movement index
>15/h or an apnea-hypopnea index >15/h were
excluded. In Phase 3, 14 subjects [4 SS (1 man and 3
women), 3 LS (1 man and 2 women), and 7 NS (3 men
and 4 women)] were excluded from the final analysis,
including 6 subjects with an apnea-hypopnea index >15/h
(2 SS and 4 NS), 5 subjects with a periodic limb
movement index >15/h (2 SS, 2 LS, and 1 NS), and 3
subjects with one-night PSG (1 LS and 2 NS). Finally, 19
SS (6 men and 13 women), 23 LS (9 men and 14 women),
and 30 NS (11 men and 19 women) comprised valid
samples in the current study.
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Statistical analysis

Data are reported as means+SD for continuous
variables and as numbers or percentages for categorical
variables. Parametric and nonparametric data were
compared using an independent f-test and the Mann-
Whitney U-test, respectively (two groups). One-way
analysis of variance (ANOVA) and the Kruskal-Wallis test
were performed for comparing parametric and nonpara-
metric data (=3 groups). Significant effects in ANOVA
were further examined with post hoc tests using the least
significant difference method with a Bonferroni correction
for multiple comparisons. The Mann-Whitney U-test with
adjusted P values (significant at P=0.017) was used for
multiple pairwise comparisons. A chi-squared (Xz) test
was used to analyze the differences in categorical
variables, and multiple %2 tests with adjusted P values
(significant at P=0.017) were used for multiple pairwise
comparisons. Those variables with P<0.10 were recruited
to test potential related factors between SS and LS by
logistic regression (except for basic demographic vari-
ables of age and gender). A two-sided 5% level of
significance was considered to be significant for other
statistical tests. All statistical procedures were performed
using the Statistical Package for the Social Sciences 17.0
for Windows (SPSS, Inc., USA).

Results

Epidemiology

We calculated the adjusted prevalence of SS and LS
from the data obtained in the three study phases. A total
of 19 SS were identified who satisfied the criteria of the
three-phase evaluation in the current study. Fifteen of the
47 SS identified in Phase 1 refused to go to Phase 2. The
proportion of healthy SS was 28/32 after the Phase 2
evaluation, so an estimated 13 of the 15 SS who were not
evaluated [15 x (28/32)] could have passed Phase 2. Five
healthy SS in Phase 2 refused to be evaluated in Phase 3,
so an estimated total of 18 SS {[15 x (28/32)]+ 5} missed
attending Phase 3. The proportion of healthy SS was 19/
23 after the Phase 3 evaluation, so an estimated 15 of the
SS who were not evaluated in Phase 2 and Phase 3
{[15 x (28/32)]+ 5} x (19/23)} could have passed Phase
3. Thus, the adjusted prevalence of SS was 0.52% using
the equation {19+[15x(28/32)+5]x(19/23)}/
6501 x 100%. Similarly, the adjusted prevalence of male
SS was 0.55% using the equation {6+[13x(10/12)
+3] % (6/7)}/3252 x 100%, and the adjusted prevalence
of female SS was 0.50% using the equation {13 +[2 x (18/
20)+ 2] x (13/16)}/3249 x 100%.

The adjusted prevalence of LS was 0.64 using the
equation {23+[17 x (32/37)+6] x (23/26)}/6501 x 100%,
the adjusted prevalence of male LS was 0.55% using
the equation {9+[8 x (13/15)+ 3] x (9/10)}/3252 x 100%,
and the adjusted prevalence of female LS was 0.67%
using the equation {14 +[7 x (19/22)+3] x (14/16)}/
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3249 x 100%. No gender predominance was observed in
the adjusted prevalence of SS and LS (Table 1).

Socioeconomic and psychological characteristics

Table 2 shows the socioeconomic and psychometric
characteristics of SS (n=19), LS (n=23), and NS
(n=230). All three groups comprised middle-aged subjects
[SS (38.4+6.9), LS (38.5+7.0), and NS (39.1+7.5 years
old)] with female predominance (60.9-68.4%). The three
groups shared similar body mass index (21.8-23.7). The
majority of subjects in the three groups was married (93.3-
100%) and employed (60.9-78.9%). Only a few of the
subjects in the three groups had frequent intake of coffee,
alcohol, or cigarettes, while one-third of the subjects in
each group often drank tea. On the other hand, SS earned
more money, lived in larger houses, and had higher
education levels than LS and NS, but the difference in the
family incomes of SS and NS did not reach statistical
significance. LS had higher SRQ scores than NS and
higher EPQ-neuroticism scores than SS. The sleep
durations in the 2-week sleep logs were significantly
different among the three groups [SS (4.7+0.4 h), LS
(10.2+1.1 h), and NS (7.8+0.8 h), F=9.206, P<0.001].

After controlling for gender and age, we compared
those socioeconomic and psychometric characteristics
with differences of P<<0.10 (education level, house area,
family income, SRQ, EPQ-neuroticism, EPQ-extraversion,
and ESS) between SS and LS by logistic regression. LS
had higher EPQ-neuroticism scores [odds ratio
(OR)=1.224, 95% confidence interval (Cl)=1.047-1.409]
and lower education levels (OR=0.740, 95%CIl=0.631-
0.849) than SS.

Polysomnographic characteristics

Table 3 shows the PSG characteristics of the three
groups. According to the sequence of LS, NS, and SS,
their durations of TRT, TST, and WASO decreased
gradually and significantly. As a result, no significantly
different sleep efficiency (TST/TRT) was shown among
the three groups. SS spent less time in Stage 2 and REM
sleep than LS and NS, while SS had a higher percentage
of Stage 3 than LS. Additionally, LS had a higher REM
density than SS and NS.

During the daytime MSLT, sleep latency was not
significantly different among the three groups. The
percentage of SS with mean sleep latency =8 min
[52.6% (10/19)] was significantly higher than LS [8.7%
(2/23)]. The SOREM was demonstrated in two SS (2/19,
10.5%) and three NS (3/30, 10.0%), and no statistical
difference was shown.

Discussion
In the current study, the adjusted prevalences of SS

and LS were 0.52 and 0.64%, respectively, without
gender predominance. To the best of our knowledge,
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Table 2. Socioeconomic and psychometric characteristics of short (SS), long (LS), and normal sleepers (NS).
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SS (n=19) NS (n=30) LS (n=23) Statistics
Socioeconomic characteristics
Age (years) 384 + 6.9 39175 385+ 7.0 F=0.027
BMI 21.8 £ 2.3 237 £ 22 231 +£ 238 F=1.073
Gender (female), N (%) 13 (68.4) 19 (63.3) 14 (60.9) v2=0.264
Marital status (married), N (%) 9 (100.0) 28 (93.3) 22 (95.7) x2=0.410
Education level (college or above), N (%) 9 (47.4) 6 (20.0) 4 (17.4) x>=5. 894*@8
Occupation (employed), N (%) 15 (78.9) 23 (76.7) 14 (60.9) 2=2.201
House area (>90 m?), N (%) 12 (63.2) 9 (30.0) 6 (26.1) y?=7.335*@%
Family income (>10,000 RMB/month), N (%) 9 (47.4) 8 (26.7) 4 (17.4) y2=4.345*%
Tea (often), N (%) 6 (31.6) 11 (36.7) 9 (39.1) 2=0.264
Coffee (often), N (%) 1(5.3) 0 (0) 1(4.3) x2=0.011
Alcohol (often), N (%) 0 (0) 2 (6.7) 2 (8.7) 2=1.422
Cigarettes (often), N (%) 1(5.3) 1(3.3) 0 (0) $2=1.079
Psychometric characteristics

EPQ-psychoticism 93 + 1.9 9.9 + 27 10.6 £ 2.0 F=0.736
EPQ-extraversion 10.5 £ 3.7 10.7 + 3.3 76 +24 F=1.994
EPQ-neuroticism 6.6 £ 4.5 74 £ 39 11.2 £ 3.4 KW =4.209*®
EPQ-lie 95 + 41 8.9 + 3.2 8.8 £ 35 F=0.178
TAQ 216 + 6.3 209 £ 7.0 23.0 + 84 F=0.206
BDI 23 +22 24 £19 26 £ 25 KW=0.133
SRQ 42 + 3.3 28 £ 24 6.8 £ 3.7 KW =5.701*%
STAI 68.9 + 13.7 71.3 £ 16.2 81.3 + 9.1 F=1.684
STAl-state 341 + 8.6 345 £ 8.0 38.0 £ 5.3 F=0.708
STAIl-trait 34.8 £ 6.3 36.8 + 8.2 433 + 4.7 F=1.534
MEQ 57.2 + 9.6 56.8 + 6.5 53.0 + 34 F=0.613
ESS 7.5 £ 4.0 6.1 + 3.7 94 £ 74 KW =3.026
Mean sleep duration in sleep log (h) 47 + 0.4 7.8 + 0.8 10.2 £ 1.1 F =9.206*@%&

BMI: body mass index; RMB: Ren Min Bi (Chinese yuan); EPQ: Eysenck Personality Questionnaire; TAQ: Type A Questionnaire; BDI:
Beck Depression Inventory; SRQ; Self-Report Questionnaire; STAI: Spielberger State/Trait Anxiety Inventory; MEQ: Morningness/

Eveningness Questionnaire; ESS: Epworth Sleepiness Scale; KW:

to SS; *LS compared to SS; LS compared to NS.

these data have never been reported. Only one previous
study of more than one million subjects reported 4.0% of
subjects sleeping 5 h or less per night and 1.7% of
subjects sleeping at least 10 h per night. However, not all
of the subjects in that study would qualify as SS or LS
according to ICSD-2 criteria (14). Compared to previous
studies, the prevalence of subjects sleeping 5 h or less
per night in our study was significantly lower (1.9 vs 4.0%,
x2=189.220, P<0.001), and the prevalence of subjects
sleeping at least 10 h per night in our study was
significantly higher (2.1 vs 1.7%, x?=116.020,
P<0.001). These differences might be due to the
following reasons. First, the methods of calculating sleep
duration were different. The previous study collected
sleep duration information with one question “On the
average, how many hours do you sleep each night?” and
coded the answers in categories from 2 to 9 h. We
calculated mean sleep duration by mean TIB minus 0.25.
Furthermore, the subjects in the previous study were
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Kruskal-Wallis test; F: one-way ANOVA. * P<0.05, ©NS compared

much older (men=58+10 and women=57+11 years
of age) than in our study (men=39.1+7.3 and
women=37.9+6.6 years of age). It is well known that
sleep duration can steadily decrease with age (27), which
might contribute to more SS and fewer LS than in the
previous study. Finally, it should be noted that the
prevalence of SS and LS in the middle-aged Chinese
population was a crude estimate, since the data might be
distorted by potential factors such as limited ability to
study a small number of SS and LS and an arbitrary
judgment of health status of subjects in Phase 1.

In the current study, SS earned more money, attained
higher educational levels, and lived in larger houses than
LS. Because of steadily increasing demands and the
desire to stay awake for a longer time during the day, it is
understandable that SS have more opportunities for better
social achievements than LS. In addition, the literature
suggests that SS and LS have different personalities
(28-31), so their specific personalities might play important
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Table 3. Polysomnographic (PSG) characteristics of short (SS), long (LS), and normal sleepers (NS).

SS (n=19) NS (n=30) LS (n=23) Statistics
Nocturnal PSG
Sleep continuity
TRT (min) 314.4 + 43.2 479.0 + 411 572.0 £ 19.9 F=11.077*@%%
TST (min) 280.1 + 45.0 418.6 + 42.3 470.8 + 53.6 F=9.772*@%&
Sleep efficiency (%) 891 £ 74 874 £ 5.7 82.3 + 10.1 F=2.550
Sleep latency (min) 103 £ 5.7 9.7 +£ 6.3 123 £ 7.9 F=1.350
REM latency (min) 79.5 + 33.9 83.5 + 32.8 76.5 £ 20.6 F=1.706
REM density 188 + 6.4 216 £ 74 30.0 £ 11.1 F =3.922*%&
WASO (min) 34.3 + 20.1 60.4 £ 22.6 101.2 + 58.2 F =8.741*@%&
Arousals index 74 £ 4.0 9.0 + 39 125 £ 3.1 F=2.334
Sleep architecture
Stage 1 (min) 19.3 £ 6.5 335+ 75 32.0 + 8.7 F=3.227
% Stage 1 6.9 £ 3.2 8.0 + 3.1 6.8 + 2.1 F=1.832
Stage 2 (min) 168.6 + 43.2 2499 + 64.8 289.5 + 81.3 F =8.406*@%
% Stage 2 60.2 + 7.8 59.7 + 9.8 61.5 £ 25.7 F=0.925
Stage 3 (min) 25.7 + 10.7 28.0 + 12.8 203 £ 7.9 F=1.402
% Stage 3 9.2 £ 3.0 6.7 £ 2.7 43 + 33 F=4.005*°
REM sleep (min) 66.4 + 15.9 107.2 + 41.7 129.0 + 55.1 F=6.013*@%
% REM sleep 237 £ 7.1 256 + 4.7 274 + 10.8 F=0.772
MSLT
Mean sleep latency 9.7 £ 45 1.4 + 4.1 13.1 £ 4.0 F=2.183
Mean sleep latency =8 min, N (%) 10 (52.6) 7 (23.3) 2 (8.7) 2= 10.587*¢
= SOREM, N (%) 2 (10.5) 3(10.0) 0 (0) x?=1.895

TRT: total recording time; TST: total sleep time; REM: rapid eye movement; WASO: wake after sleep onset; MSLT: multiple sleep
latency test; SOREM: sleep-onset REM. * P<0.05, @difference between SS and NS; difference between LS and SS; &difference

between LS and NS. F: one-way ANOVA.

roles in determining their social achievements at the same
time.

In the current study, LS had high levels of neuroticism,
and Eysenck (19) judged that clusters of anxiousness,
fearfulness, and nervousness characterized higher neu-
roticism scores (19). A meta-analysis of 148 studies
suggested that neuroticism might indicate a susceptibility
for other temperamental traits, such as negative emo-
tions, an inability to control urges, a disposition to
complain, inefficient ways of coping with stress, a
tendency to appraise events as stressful, a tendency to
have unrealistic ideas, or a person’s habitual level of
distress (32). Hicks et al. (9) hypothesized that LS had
higher levels of problem-focused coping, which made
them less effective in dealing with life’s stresses. This is
consistent with some temperamental traits of neuroticism.
Thus, neuroticism might contribute to higher levels of
psychological distress and lower social achievement in
the LS in the current study. On the other hand,
conclusions about neuroticism in SS and LS in previous
studies are contradictory, including findings that LS were
more neurotic (28,33), that SS were more neurotic
(8,31,34), or that there was no significant difference
between SS and LS (6,35). It should be noted that most

www.bjournal.com.br

studies that do not show more neuroticism in LS
evaluated neuroticism using an anxiety inventory, not a
personality inventory. It is known that the interpretation of
anxiety is not unambiguous. For example, Hicks et al. (8)
found that SS had higher scores in a particular anxiety,
and that a particular anxiety could be interpreted as a
measure of drive level, so it would in turn support LS as
being more neurotic (28).

In the current study, although their sleep durations
were hugely divergent, SS, NS, and LS shared similar
durations of Stage 3 sleep. In addition, LS spent more
time in REM sleep and Stage 2 sleep than SS. All of these
results were consistent with most previous studies
(4,10,12). The results may suggest that Stage 3 sleep is
essential for humans, because it was stable among
subjects with different sleep durations. This is an
interesting topic that should be explored through further
study. Similar to some previous studies, LS had higher
REM densities than SS (4,10). Aserinsky (36) hypothe-
sized that REM density was an index of sleep satiety,
because REM density increased with prolonged sleep
duration and eventually became saturated at a maximal
level. Thus, the higher REM density in LS might be due to
a long sleep duration.
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It was interesting that nearly half of SS had a short
mean sleep latency (=8 min) in the MSLT, which was of
the same severity as that required for a diagnosis of
narcolepsy or idiopathic hypersomnia according to the
ICSD-2 (3). Additionally, a previous study in France
suggested that SS (<6 h) among 25-45-year-old partici-
pants were not a homogeneous group, but included both
insomniacs and subjects with or without sleep debt (37).
However, after a comprehensive clinical interview and a
sleep laboratory assessment in the current study,
insomnia, sleep debt, and physic/mental/sleep disorders
associated with hypersomnia should have been excluded.
Furthermore, SS shared similar subjective sleep propen-
sities (ESS) with NS and LS. We assumed that low levels
of neuroticism might allow SS to fall into sleep easily. Of
course, this assumption should be treated cautiously, and
SS with a short mean sleep latency (=8 min) should be
followed over a long term to assess their health status.

Our study has some limitations. The prevalence of SS
and LS were much lower than expected, but the final
sample size was relatively small, which limited its
statistical power. Therefore, these results need to be
replicated in future studies with larger sample sizes.
Another major limitation was the predominance of women,
which might overlap the characteristics of male subjects
because more than 60% of participants were females.
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