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OBJECTIVEdTo examine the association between total sleep duration and the prevalence of
metabolic syndrome (MetSyn) in older Chinese.

RESEARCH DESIGN AND METHODSdCross-sectional analysis of baseline data from
the Guangzhou Biobank Cohort Study (GBCS) was performed. Participants (n = 29,333) were
aged$50 years. Risk of MetSyn and its components were identified for self-reported total sleep
duration.

RESULTSdParticipants reporting long ($9 h) and short (,6 h) total sleep duration had
increased odds ratio (OR) of 1.18 (95% CI 1.07–1.30) and 1.14 (1.05–1.24) for the presence
of MetSyn, respectively. The relationship remained in long sleepers (OR 1.21 [1.10–1.34]) but
diminished in short sleepers (0.97 [0.88–1.06]) after full adjustment.

CONCLUSIONSdLong sleep duration was associated with greater risk of MetSyn in older
Chinese. Confirmation through longitudinal studies is needed. The mechanisms mediating the
link between long sleep duration and MetSyn require further investigation.

Diabetes Care 34:2317–2319, 2011

F actors contributing to metabolic
syndrome (MetSyn) (1) pathogene-
sis are poorly understood. Sleep du-

ration has been suggested as a potential
risk factor for MetSyn and/or its compo-
nents, but the few studies that examine
the relationship between sleep duration
and MetSyn report heterogeneous find-
ings (2–5). We examined the association
between total self-reported sleep duration
and prevalence of MetSyn in older Chinese
from the Guangzhou Biobank Cohort
Study (GBCS).

RESEARCH DESIGN AND
METHODSdThe Guangzhou Medical
Association Ethics Committee approved
the GBCS, described previously (6).
GBCS participants (n = 30,519) under-
went, after written consent, a half-day
assessment, including structured inter-
view and physical examination.

Sleep habits
A nurse-led interview included questions
on total sleep duration (including day-
time naps) in a 24-h period. Total sleep

duration was categorized into ,6 h, 6 to
,7 h, 7 to,8 h, 8 to,9 h, and$9 h. Data
were collected on snoring (yes/no/don’t
know), current hypnotic use (yes/no), in-
somnia (taking .30 min to initiate sleep,
yes/no), and daytime sleepiness (yes/no).

MetSyn
MetSyn was defined according to the
consensus statement (1). MetSyn was as-
sessed after an overnight fast. Mean blood
pressure was calculated from the last two of
three consecutive readings. Height, weight,
and waist circumference were measured.

Other measures
Self-reported information included age,
sex, smoking (never/ever), and alcohol con-
sumption (never/ever). Physical activitywas
assessed using the previously validated In-
ternational Physical Activity Questionnaire
(short version) (7) (inactive/minimally
active/active). Educational level (primary
or below/secondary/tertiary or above) was
proxy for socioeconomic status.

Self-reported physician-diagnosed
mental illness (yes/no) was obtained.
Health status was assessed objectively (hos-
pital admission in previous 6 months) and
subjectively (four-scale rating: very good/
good/poor/very poor; dichotomized into
good/poor). Participants reported on can-
cer (any type, yes/no) and/or past/present
physician-diagnosed cardiovascular dis-
ease (yes/no).

All analyses used SPSS software (ver-
sion 15.0). Logistic regression analyseswere
conducted to determine risk of MetSyn
and its components by sleep duration
categories.

RESULTSdOf the total sample, 29,333
(21,239 women and 8,094 men) had
complete information on all variables of
interest and were included for analyses.
Participants’ age ranged from 50 to 96
years; men were slightly older (63.9 6
6.7 years [mean 6 SD]) than women
(60.6 6 7.1 years).

Total sleep duration of ,6 h (“short”
sleepers) was reported by 13.5% of par-
ticipants, while 8.8% reported sleep du-
ration of $9 h (“long” sleepers). Study
population characteristics according to
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sleep duration are shown inSupplementary
Table 1.

Table 1 shows a statistically signifi-
cant association betweenMetSyn and lon-
ger sleep duration of from 8 to,9 h (odds
ratio [OR] 1.16 [95% CI 1.08–1.25]) and
$9 h (1.21 [1.10–1.34]) after adjustment.
Risks for raised triglycerides and central
obesity were significantly increased in
long sleepers: OR 1.13 (1.02–1.24) and
1.12 (1.01–1.23), respectively. Associations
between other components and longest
sleep ($9 h)were small and nonsignificant.

A higher proportion of those who
reported poor health had MetSyn (31.9%)
comparedwith those reporting goodhealth
(27.1%; x2 = 48.45, P, 0.001), raising the
possibility that poor health was responsible
for the observed association. Therefore,
a “healthy” subsample was identified, ex-
cluding those with hospital admission 6
months prior to study participation, past/
present cancer and/or cardiovascular dis-
ease, physical inactivity, and poor self-rated
health. In this healthy subsample, the asso-
ciation between MetSyn and long sleep re-
mained, although the adjusted OR
was slightly attenuated (1.19 [95% CI
1.06–1.34]) (Supplementary Table 2).
Likewise, ORs across all MetSyn compo-
nents remained similar across sleep dura-
tion categories.

As sleep duration declined with age
(data not shown), the analysis was re-
peated stratifying by age (median split)
(Supplementary Table 3). Middle-aged
participants (50–61 years) with longest
sleep duration ($9 h) had an increased
risk of MetSyn, impaired fasting glucose
(IFG), and central obesity with ORs of
1.33 (95% CI 1.16–1.52), 1.17 (1.03–
1.32), and 1.25 (1.09–1.42), respectively.
Older participants (.61 years) with the
longest sleep had increased odds of raised
triglycerides (OR 1.18 [1.02–1.37]).

CONCLUSIONSdOur results dem-
onstrate that self-reported long sleep du-
ration is independently associated with a
small, increased risk forMetSyn. Adjusted
stratified age analysis revealed middle-
aged participants with long sleep had
increased risk of IFG and central obesity,
while older participants were at increased
risk of elevated triglycerides. There were
nonstatistically significant associations
between various components and long
sleep after adjustment, except for raised
triglycerides and central obesity in the
total sample (which were statistically sig-
nificant). Unlike previous studies, after
adjustment, short sleep was unrelated to T
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MetSyn and its components (2,8,9), pos-
sibly because of relationships diminishing
with age (10).

Studies of sleep duration and MetSyn
have produced inconsistent findings
(2–5). Our study is in line with those in-
dicating that long sleep is a potential risk
factor for MetSyn (3,4) and supports a link
between long sleep and increased IFG risk
(9,11). Obstructive sleep apnea (OSA)
may be responsible for the association
(12). Although OSA diagnosis was un-
available, adjustment for snoring and day-
time sleepinessdfeatures of OSAddid
not alter the relationshipbetween long sleep
and IFG. Longer sleep could be associated
with circadian and/or hormonal alterations
promoting insulin resistance. Conversely,
chronic inflammation accompanying obe-
sity may increase sleep duration as a result
of metabolic and sleep-inducing effects of
proinflammatory cytokines.

Some have reported a U-shaped as-
sociation between sleep duration and
adiposity (8). We confirmed the relation-
ship between central obesity and long
sleep duration only. Long sleepers have
less waking time to undertake physical
activity, which may contribute to this as-
sociation. We controlled for physician-
diagnosed mental illness; depression,
previously linked to long sleep and obe-
sity, is therefore unlikely to be responsible
for the relationship.

In agreement with a recent study re-
porting an OR of 1.45 (95% CI 1.00–2.11)
for elevated triglycerides in long sleepers
(13), we found an independent relation-
ship between long sleep and elevated tri-
glycerides in the total sample, with older
participants driving this observation.

Sleep duration and quality decline
with age, while disease prevalence increa-
ses. To address the possibility of long
sleep being a consequence of ill health, we
repeated analyses in a healthy subsample.
The relationships between sleep and Met-
Syn andmost of its components remained
after adjustment.

We report an association between
long sleep and higher MetSyn prevalence
in older Chinese. Prospective and mech-
anistic studies are needed to assess this
further. With emerging obesity, MetSyn,
and diabetes epidemics associated with

rapid socioeconomic transition, particu-
larly in Asia, if long sleep were shown to
increase MetSyn risk, our findings would
have important public health implications.
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