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Study Objective: Intentional napping is very common, particularly in China. However, there are limited data regarding its potential health effects.
We therefore examined the possible relationship between napping and type 2 diabetes.

Design: Cross-sectional analysis of baseline data from the Guangzhou Biobank Cohort Study.

Setting: Community-based elderly association in Guangzhou, China.

Participants: 19,567 Chinese men and women aged 50 years or older.

Measurements and Results: Self-reported frequency of napping was obtained by questionnaire and type 2 diabetes was assessed by fasting
blood glucose and/or self-reports of physician diagnosis or treatment. Participants reporting frequent naps (4-6 days/week and daily) were 42% to
52% more likely to have diabetes. The relationships remained essentially unchanged after adjustments were made for demographics, lifestyle and
sleep habits, health status, adiposity, and metabolic markers (odds ratio for diabetes 1.36 [95% CI 1.17-1.57] in 4-6 days/week, 1.28 [1.15-1.44]
in daily nappers). Similar associations were found between napping and impaired fasting glucose. Removal of those with potential ill health and
daytime sleepiness did not alter the observed associations.

Conclusions: Napping is associated with elevated prevalence of diabetes and impaired fasting glucose in this older Chinese sample. Our finding
suggests that it is less likely that diabetes leads to daytime sleepiness. This raises the possibility that napping may increase the risk of diabetes.
Confirmation by longitudinal studies is needed.
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INTENTIONAL DAYTIME NAPPING OR SIESTAIS COM-
MON PRACTICE IN MANY PARTS OF THE WORLD,
BUT DATA ON THE IMPACT OF NAPPING ON HEALTH
are surprisingly limited.' Previous studies primarily focused on
cardiovascular consequences and have generated conflicting
results.”® Relationships between napping and other health out-
comes, such as diabetes, have been even less well characterized.
Two recent studies from Germany and the United States suggest-
ed a higher prevalence of diabetes in those who reported nap-
ping.>¢ In these populations napping is not the norm and could be
the result of underlying health problems. For example, diabetes
itself has been suggested to induce tiredness and hence may en-
courage napping.” In China, however, napping is a well-accepted
practice in all age groups and is practiced by many as a planned,
regular routine.*® A clearer picture of the health impact of nap-
ping might thus be seen in such a setting compared with those
in Western populations, where napping is more likely to be un-
planned and initiated by sleepiness. Given the rapidly increasing
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incidence of type 2 diabetes in China,'® we sought to examine the
possible association of habitual napping with diabetes in a large
sample of older residents of Guangzhou in southern China.

METHODS

The Guangzhou Biobank Cohort Study, a collaboration be-
tween the Guangzhou Number 12 People’s Hospital and the
Universities of Birmingham and Hong Kong, has been described
previously.'" Participants were selected from the Guangzhou
Health and Happiness Association for the Respectable Elders
(GHHARE), a community social and welfare association whose
membership is open to older persons for a monthly fee of 4
Yuan (US $0.5) and comprises about 7% of permanent Guang-
zhou residents aged 50 years and over. Recruitment was con-
ducted in phases (2003-2004 and 2005-2006), each drawn from
11% (about 10,000) of the membership population. Only those
who were capable of consenting, ambulatory, and not receiving
treatment modalities for any immediate life-threatening condi-
tions were included. Of those eligible, 90% of the men and 99%
of the women participated (n = 20,431) and underwent a half-
day detailed assessment, which included a structured interview
on lifestyle and medical history and a physical examination.
The study received approval from the Medical Ethics Commit-
tee of the Guangzhou Medical Association, and all participants
gave written informed consent.

Sleep Habits
Participants were asked to describe their napping habits,
which was categorized into never (including < 1 time per week),
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1-3 times per week, 4-6 times per week, and daily. The total du-
ration of daytime and nocturnal sleep per day, and the presence
of insomnia (taking > 30 min to initiate sleep or any use of hyp-
notic drugs), daytime sleepiness (having difficulty staying alert
during daytime), and snoring (yes, no, don’t know) were also
acquired during the interview. After the baseline assessment,
a sample of participants (n = 3,822) were re-contacted for fur-
ther information on the period of the day they usually napped
(morning [before lunch], within 1 h after lunch, afternoon), and
the duration of nap and nighttime sleep, respectively.

Type 2 Diabetes and Impaired Fasting Glucose

Blood samples were taken from all participants, who fasted
overnight before coming to the examination center early in the
morning. Individuals were classified as having a normal glyce-
mic profile if their fasting plasma glucose was < 5.6 mmol/L.
Type 2 diabetes was defined as fasting glucose > 7.0 mmol/L
and/or having a previous physician diagnosis, including receiv-
ing treatment with insulin or an oral hypoglycemic medication.
In order to investigate the effect of the knowledge of diabetic
status, we separated the diabetic participants into the “diag-
nosed” (those with self-reported diabetes and/or treatment) and
the “previously diagnosed” (those who had fasting glucose >
7.0 mmol/L and were not previously diagnosed). Impaired fast-
ing glucose in nondiabetic participants was classified as fasting
glucose > 5.6 mmol/L and < 7.0 mmol/L."

Other Measures

Highest education level (primary or below, secondary, ter-
tiary) and longest held occupation (manual, non-manual office
setting, non-manual other setting, other) were used as proxies
for socioeconomic status. Levels of physical activity were cat-
egorized into inactive, minimally active, and active, based on
the short version of the International Physical Activity Ques-
tionnaire (IPAQ), which has been validated in the Chinese pop-
ulation."® Health status was assessed by an objective measure
(hospital admission in the previous 6 months) and a subjective
4-point rating scale (very good, good, poor or very poor), which
was dichotomized into good or poor. In addition, the participants
were asked to report if they were diagnosed of hypertension (or
blood pressure > 140/90 mm Hg at the time of interview or re-
ceiving antihypertensive medication) and other cardiovascular
comorbidities (coronary heart disease, stroke, myocardial in-
farction, angina, or peripheral heart disease). Any diagnosis of
diabetes in the next-of-kin of the participants (parents, siblings,
and offspring) was recorded. Waist circumference was used as
an indicator of adiposity.

Statistical Analysis

All data analyses were performed in Stata (version 10.1).
Potential confounders were selected a priori according to avail-
able scientific evidence (Table 1). Trends of these confound-
ers across different napping frequency groups, adjusted for age
(50-59, 60-69, > 70 years) were evaluated using a nonparamet-
ric test for trend for categorical variables, and linear regression
for continuous variables. Logistic regression models were con-
structed to assess the relationship between napping and diabe-
tes and impaired fasting glucose, relative to normal glycemic
profile. The odds ratios (ORs) together with their 95% confi-
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dence intervals (CIs) of 2 models are presented. In Model 1,
we adjusted for sex, age, education level, occupation, smoking
(never, ever), alcohol use (never, ever), physical activity level,
self-rated health status, hospital admission, the presence of hy-
pertension and cardiovascular conditions, family history of dia-
betes, waist circumference, triglycerides, and total cholesterol.
Model 2 was the fully adjusted model, including sleep variables
(total sleep duration, insomnia, daytime sleepiness, and snor-
ing) in addition to the aforementioned factors. We specifically
examined whether the associations between the outcomes and
napping were consistent across sex and age group (above or
below the median age of 62 years) by assessing the statistical
significance of an interaction term obtained by running models
with and without the interaction term and the value of the like-
lihood ratio test of the difference between the 2 models. In an
attempt to clarify the issue of reverse causality, we repeated the
analysis by excluding a subset of participants who perceived
themselves as having poor health, were physically inactive, had
daytime sleepiness, were admitted to a hospital in the previous
6 months, had hypertension or a history of cardiovascular con-
dition, as well as those who had a family history of diabetes.

RESULTS

Of the 20,431 participants recruited, 19,567 (96%) had com-
plete information on all variables of interest and were included
for subsequent analyses. There were more women (n = 13,972)
than men (n = 5,595) because of the predominance of women in
the GHHARE membership, and a combination of job engage-
ments and a cultural reluctance to give blood among men. Age
ranged from 50 to 93 years, and the men were older (mean +
SD: 64.2 + 6.3 years) than the women (61.4 £ 6.7 years).

At least one nap per week was reported by 67.2% (n =
13,152; 95% CI 66.6%—67.9%), more commonly in the males
(76.4%) than the females (63.6%). Among these, 59.4% (n =
7,807) practiced daily. Table 1 gives descriptive data in relation
to frequency of napping. Those who napped more frequently
were more likely to be men, older and had higher educational
attainment. Positive dose-response relationships between fre-
quency of napping and systolic blood pressure and fasting glu-
cose levels were observed. Total sleep duration was longer and
less daytime sleepiness was reported in more frequent nappers
than in never nappers.

As baseline assessment did not include questions on period
and duration of nap, a sample of participants (n = 3,822) were
re-contacted for further information. Of those who napped at
least once per week (n = 2,510), 83.3% napped within 1 h af-
ter lunch and 16.3% in the afternoon. The mean nap duration
was 60 + 31 min (range 10-240 min), with 78% napping < 60
min. Daily nappers had slightly longer nighttime sleep duration
(6.4 £ 1.1 h) than those who did not nap (6.2 + 1.2 h, P=10.004).
Nonetheless, across different nocturnal sleep duration (< 5,
5-5.9, 6-6.9, > 7 h) the length of nap was unchanged (mean:
59.4-66.6 min; P=0.091).

Overall, type 2 diabetes was identified in 13.5% (95% CI
13.0%—14.0%) of this sample, and was more prevalent in par-
ticipants who reported napping (Table 2). The increase gener-
ally followed a dose-dependent manner, those who napped 4-6
days/week (14.7%) and daily (15.1%) had higher prevalence
of diabetes than the never nappers (11.7%). Univariate analy-
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Sex
Men
Women
Age (year)
Education
Primary or below
Secondary
Tertiary
Occupation
Manual

Non-manual
(office setting)
Non-manual
(other setting)
Other

Ever smoked
Ever consumed alcohol

Physical activity levelt
Inactive
Minimally active
Active

Health status

Poor self-rated health
status

Hospital admission
in last 6 months

Hypertension

Cardiovascular
conditions

Familial history of
diabetes

(mm Hg)

Triglycerides (mmol/L)

Sleep variables

Total sleep duration
(hour)

Insomnia
Daytime sleepiness
Snoring

Questionnaire (IPAQ)

Frequency of napping

Fasting glucose (mmol/L)

Total cholesterol (mmol/L)

Never 1-3 days/ 4-6 days/ Daily
week week

6,415 2,833 2,512 7,807

20.6 23.7 29.5 36.6

79.4 76.3 70.5 63.4

614+68 61.2+66 628x64 63.0£66

49.8 434 43.8 42.9
43.7 47.6 45.7 45.8
6.5 9.1 10.5 1.3
70.9 68.9 69.6 68.1
12.4 14.9 16.7 17.2
9.5 8.9 9.2 8.9
7.3 7.2 45 5.8
20.4 219 241 28.8
15.5 18.1 17.8 20.9
10.3 9.5 53 73
48.8 48.3 M7 48.9
41.0 42.2 53.0 43.9
15.0 16.8 14.2 17.0
3.0 3.2 29 45
41.9 42.7 47.5 48.4
4.6 43 5.7 6.4
9.1 10.4 9.3 8.9

Adiposity and metabolic markers
Waist circumference (cm) 78.7+8.8 78.7+89 799+89 796+89
Systolic blood pressure

130+22 130+22 133+22 132+22
5716 5717 59x17 59%18
1612 16+13 161+11 17%13
60+£12 60+12 58+x11 59+12
66+£12 69+13 69+x12 72+14
15.8 14.7 13.4 14.1
5.5 5.1 2.8 25
38.7 42.9 50.4 43.6

Data are means + SD or percentages.
*P value for linear trend was adjusted for age
tPhysical activity was quantified using the short version of the International Physical Activity

Table 1—Characteristics of 19,567 Chinese adults according to frequency of napping, the
Guangzhou Biobank Cohort Study, 2003-2006

P value*

<0.001
<0.001
<0.001

0.67

0.009
0.20
0.013

0.014

0.12
<0.001
0.17

0.26

0.10
0.001

<0.001
<0.001
0.44

<0.001

0.46
<0.001
0.63
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sis suggested significant association between
diabetes and napping 4-6 days/week (OR = 1.52
[95% CI 1.32-1.75]) and napping daily (1.45
[1.31-1.60]). These associations remained signif-
icant despite some attenuation of the ORs (1.36
[95% CI 1.17-1.57] and 1.28 [1.15—1.44], respec-
tively) after adjustments for a panel of potential
confounders including sex, age, education level,
occupation, smoking, alcohol use, level of physi-
cal activity, health status, adiposity and metabolic
markers, and sleep variables (Model 2). There
was no evidence from the assessment of hetero-
geneity of effect across strata that the relationship
between napping and diabetes varied with sex or
age (data not shown). In the subsample in which
further information on sleep habits was obtained,
we investigated the relationship between nap du-
ration and diabetes. There was a statistically sig-
nificant trend of increasing risk of diabetes with
longer nap duration (P = 0.006), with the ORs be-
ing 1.35(95% CI 1.00-1.82) and 1.41 (1.11-1.81)
for naps of < 30 min and > 30 min, respectively,
compared to never nappers.

To reduce potential contamination by the par-
ticipants’ knowledge on their own glycemic status
on voluntary napping, we separated the diabetic
participants into those who had been diagnosed
and/or were receiving treatment and those who had
no previous diagnosis but had a fasting glucose >
7.0 mmol/L at the time of assessment. Logistic
regression modeling showed both subgroups had
similar elevated odds associated with increasing
frequency of napping (Table 2). We also studied
the relationship between napping and impaired
fasting glucose. Similar to diabetes, napping was
associated with higher risk of impaired fasting
glucose, although the OR was slightly lower in
daily nappers.

In order to address the potential issue of poor
health-induced sleepiness, we repeated the analy-
ses restricting to individuals who felt “healthy”
and thus were less likely to nap because of un-
derlying chronic conditions (Table 3). This was
defined as individuals who perceived themselves
as having very good or good health, were at least
minimally active, did not have daytime sleepi-
ness, were not admitted to a hospital in the previ-
ous 6 months, and did not have hypertension or
any cardiovascular condition. In this group, the
adjusted OR for diabetes in daily nappers was
1.38 (95% CI 1.12-1.71), compared to those who
never napped. Further exclusion of those who had
familial history of diabetes did not alter the rela-
tionship (adjusted OR = 1.42 [1.13-1.79]).

DISCUSSION

In a large group of older Chinese, we observed
a modest but significant dose-dependent relation-
ship between habitual napping frequency and
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prevalence of type 2 diabetes and impaired
fasting glucose. This association remained

. ) . frequency of napping

after adjustment for potential confounders in-
cluding demographics, lifestyle and sleep hab- Type 2 diabetes
its, health status, and adiposity and metabolic Frequency of napping  n (%) Univariate Model 1t Model 2
markers. Strengths Of the f:urrent study include Never 751 (11 7) 1.00 1.00 1.00
the large sample size, with over 19,000 par- | 4 3 ga sveek 339 (12.0)  1.05(0.92-121) 1.02(0.88-1.18) 1.00 (0.86-1.16)
ticipants, and the wide range of data collected, | 4 & 4\syeek 368 (14.7) 152 (1.32-175) 137 (1.18-159) 1.36 (1.17-1.57)
which allowed us to adjust and stratify for a | p, 1181(15.1)  1.45(1.31-160) 131 (1.17-146) 1.28 (1.15-1.44)
much wider set of potential confounders than i
previous studies examining the health effects P for linear trend < 0.001 < 0.001 <0.001
of napping. Diagnosed diabetes

In previous studies concerning the health Frequency of napping  n (%) Univariate Model 1 Model 2
impact of napping, few had examined the rela- Never 461(7.2) 1.00 1.00 1.00
tionship with diabetes. In those that did, small 1-3 days/week 208 (7.3)  1.05(0.89-1.25) 1.00 (0.84-1.20) 0.99 (0.92-1.19)
increases in the prevalence of diabetes were | 46 gaysmeek 21(84) 142(119-1.69) 1.25(1.04-151) 1.24 (1.03-150)
found among those who napped frequently.”” Daily 742(95) 148(131-168) 1.31(1.15-150) 1.29 (1.13-1.48)
Nevertheless, diabetes was not the primary i
outcome and the finding was not commented P for linear trend <0.001 <0.001 <0.001
on or discussed. Our findings are also consis- Previously undiagnosed diabetes
tent with the results reported in a recent study Frequency of napping  n (%) Univariate Model 1 Model 2
by Picarsic et al.,’ in which the napping hab- Never 290 (4.5) 1.00 1.00 1.00
its in 414 community-dwelling elderly people 1-3 days/week 131(4.6)  1.06 (0.85-1.31) 1.05(0.84-1.31) 1.02(0.82-1.27)
(aged 70 to 89 years) were studied. These au- 4-6 daysiweek 157 (6.3)  1.68(1.37-2.06) 1.54 (1.25-1.91) 152 (1.23-1.88)
:Eors fo?lnd that riiizbetes was (rg;re prlega;lf[:;; (1;1 Daily 439(5.6) 1.40(1.20-1.63) 1.30 (1.11-1.52) 1.26 (1.07-1.49)

ose who reported nappin =1. 0 .
CI 1.17—3.015)), and thall)tpdiagbetes was associat- Pfor linear trend <0.001 «0.001 0.001
ed with longer nap duration (12.3 min longer). Impaired fasting glucose
They then hypothesized that napping is likely Frequency of napping  n (%) Univariate Model 1 Model 2
to be a consequence of sleep apnea and frag- Never 1,734 (27.0) 1.00 1.00 1.00
mented nighttime sleep resulting from diabetes 1-3 days/week 812(28.7)  1.09(0.99-1.21) 1.10(0.99-1.22) 1.09 (0.98-1.21)
or other chronic comorbidities. While we were 4-6 days/week 878(35.0) 1.57 (1.42-1.74) 1.37 (1.23-1.53) 1.37 (1.23-1.53)
not able to compare the nocturnal sleep quality Daily 2,365 (30.3) 1.6 (1.17-1.36) 1.15(1.06-1.25) 1.15 (1.06-1.25)
between nappers and non-nappers, reported in- P for linear trend <0.001 <0.001 <0.001

somnia and snoring, characteristics of sleep ap-
nea, were the same in the 2 groups. Moreover,
we repeated the analysis by excluding a sub-
set of participants who were less healthy than
the others as assessed by a range of subjective
and objective parameters, and the association
between napping and diabetes remained essen-
tially unaltered.

Table 2—Prevalence and odds* of type 2 diabetes and impaired fasting glucose according to

Data are odds ratio (95% confidence interval) unless otherwise stated.

*Relative to normal glycemic profile, with never nappers as the referent group

tModel 1 adjusted for sex, age, education level, occupation, smoking, alcohol use, level of
physical activity, health status (self-rated health status, hospitalization, presence of hypertension
and cardiovascular conditions, family history of diabetes), and adiposity and metabolic markers
(waist circumference, triglycerides, and total cholesterol). Model 2 additionally adjusted for sleep
variables (total sleep duration, insomnia, daytime sleepiness, and snoring).

Similar to some Mediterranean popula-
tions,>* napping in China is a social norm,
which is practiced by all ages primarily as a habit started in
childhood.® In the current sample as well as the study popula-
tion in Israel,? napping was more common in men, and was as-
sociated with longer nocturnal sleep duration (or better quality).
In Western countries where other napping studies have been
conducted, napping is less common and is often unplanned and
prompted by sleepiness likely caused by aging, deteriorating
health status, or nighttime complaints.'*'> Compared to other
samples, our Chinese participants are relatively physically ac-
tive (high levels of walking),"”® and those who napped were
more physically active than those who did not, which lends fur-
ther support against that napping is associated with frailty. In
contrast, while regular physical activity has been consistently
shown to reduce the risk of diabetes,'® an association between
napping and diabetes was observed despite higher levels of
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physical activity in nappers, suggesting the relationship might
have been stronger had it not been offset by the protective ef-
fects of physical activity.

While there was some evidence suggesting an association
between the presence of symptoms of insomnia (difficulty ini-
tiating or maintaining sleep or early awakening) and napping,’
the authors reported a much lower prevalence of insomnia when
daytime consequences (including daytime sleepiness) was tak-
en into consideration (8.9% vs. 32.9% for any insomnia symp-
toms). In this sample there was no evidence of an association
between daytime sleepiness and napping, which corroborated
our finding as well as those from others®!” that napping did not
reduce nighttime sleep duration.

Emerging evidence suggests that apart from sleep deprivation,
long sleep duration is also a risk factor for incident diabetes. '3
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Table 3—Prevalence and odds* of type 2 diabetes according to frequency of napping
in healthy participants

Type 2 diabetes

Frequency of napping n n (%) Univariate Adjustedt

Excluding participants with ill health}

Never 2,603  187(7.2) 1.00 1.00
1-3 days/week 1,139 72(6.3) 0.90(0.68-1.19) 0.90 (0.67-1.21)
4-6 days/week 986 83(8.4) 1.37(1.04-1.80) 1.25(0.94-1.67)
Daily 2,921 280(9.6) 1.46(1.20-1.78) 1.38(1.12-1.71)
P for linear trend <0.001 0.001
Excluding participants with ill health or with family history of diabetes
Never 2,375 151 (6.4) 1.00 1.00
1-3 days/week 1,035 59 (5.7)  0.91(0.67-1.25) 0.94 (0.68-1.30)
4-6 days/week 909 65(7.2) 1.31(0.96-1.78) 1.21(0.88-1.66)
Daily 2,682  228(8.5) 1.45(1.17-1.81) 1.42(1.13-1.79)

P for linear trend <0.001 <0.001
Data are odds ratio (95% confidence interval) unless otherwise stated.

*Relative to normal glycemic profile, with never nappers as the referent group
tAdjusted for sex, age, education level, occupation, smoking, alcohol use, waist
circumference, triglycerides, total cholesterol, total sleep duration, insomnia, and
snoring. History of diabetes was also included where appropriate.

1l health was defined as poor self-rated health status, physically inactive, presence of

daytime sleepiness, admitted to a hospital in the previous 6 months, and the presence

preceded the development of the diabetes. Prospective
studies are needed to examine the association further.
Although recruited from an association whose mem-
bership is open to anyone, our sample is unlikely to be
totally representative of the older population in China.
Nevertheless, bias would only be introduced if we had
systematically missed those who had a specific relation
between napping and diabetes. Furthermore, the prev-
alence rates of napping and diabetes were similar to
those in recent surveys using national samples of Chi-
nese.®!” The lack of objective measure in napping and
other sleep variables might also limit the interpretation
of'the finding, but actigraphy and polysomnography are
not practical in a large scale study like ours. We believe
misclassification or underreporting of habitual napping
was unlikely, as napping is a well-accepted practice in
China, and the aim of this study was concealed from
the participants and the interviewers. While we have
attempted to control for a wide range of potential con-
founders, we acknowledge that the observed associa-
tion could have been confounded by factors that were
not measured because of the financial constraints and
logistical issues. For example, diet was not adjusted
for because of the difficulty of obtaining reliable and
accurate dietary data in large scale community-based

of hypertension or any cardiovascular condition.

surveys,*” particularly in our Chinese participants who
share several dishes during a meal. Our study was con-

In these studies, only nighttime sleep duration was investigated.
Nevertheless, both sleep homeostatic and circadian processes
have profound influences on multiple physiological functions
including the release of and sensitivity to metabolic hormones
(e.g., insulin), and sympathetic-parasympathetic balance.?"-*
Thus, napping could affect the risk for diabetes through sev-
eral potential inter-related sleep and circadian mechanisms.??*
For example, increasing sympathetic activity on awakening
from naps results in activation of the renin-angiotensin system,
which can modulate insulin resistance and associated hyperg-
lycemia.?* Results from the current study showed that there
was a linear relationship between risk of diabetes and duration
of nap, in keeping with reports from other groups that suggest-
ed excess mortality’ and myocardial infarction® in individuals
who took long naps compared to the short or never nappers. It
is possible that waking from deeper sleep could cause greater
metabolic perturbation. On the other hand, sleep disordered
breathing has been hypothesized to be responsible for the as-
sociation of long sleep duration and incident diabetes.” In the
current analyses, although snoring, a symptom of sleep apnea,
was independently associated with diabetes, the inclusion of
snoring in the regression model did not change the OR estimate
for napping. Similarly, the adjustment of adiposity (proxied by
waist circumference) did not alter the magnitude of OR.

There are several potential limitations that deserve mention.
Because of the cross-sectional design, we were not able to es-
tablish the temporal sequence in the association between nap-
ping and diabetes. However, as napping is a long-term habit®’
and diabetes essentially was not found (< 1%) in the Chinese
general population until the introduction of economic reform by
Deng Xiaoping in 1978,% it is likely that napping would have
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ducted in a setting with unique social and cultural char-
acteristics. This enables the investigation of issues such as this
that might not be possible in many Western populations.

In summary, our data suggest that there is an association be-
tween frequent napping and higher prevalence of type 2 dia-
betes in the older Chinese. Our finding might help explain a
previous observation that napping is a surrogate for subclinical
atherosclerosis,’ which is widely accepted as one of the vascu-
lar complications of diabetes.?® While we cannot confirm cau-
sality or the direction of association due to the cross-sectional
nature of the study, these analyses suggest this is less likely
to be the result of confounding or reverse causality. The pres-
ent finding highlights the need for further studies on the nature
of this association. If napping is shown to increase the risk of
diabetes, this would have profound public health implications
in China, where the habit is very common and where there is an
emerging diabetes epidemic in the face of rapid socioeconomic
transition.
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