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Objective:  To determine whether sleep duration of Australian adults has declined 
over recent years.

Design:  Analysis of nationally representative data from repeated cross-sectional 
time-use surveys conducted in 1992, 1997 and 2006.

Setting:  Private households in Australia.

Participants:  Respondents aged 15 years and over (N =21 195) who completed 
time-use diaries over two consecutive days.

Main outcome measure:  Change in sleep duration by sociodemographic group.

Results:  Mean sleep duration was 8 h 20 min in 1992, 8 h 33 min in 1997, and 8 h 
30 min in 2006 (SEM for all years, 1 min). After adjustment for sampling during 
weekends and different seasons, there was no significant change in sleep duration 
from 1992 to 2006 (adjusted difference, 2 min; 95% CI,  2 to 5 min; P = 0.33). The 
only significant decreases in sleep duration were observed in people aged 65 years 
and over (adjusted difference, 12 min; 95% CI, 4–19 min; P < 0.001), people with no 
income (adjusted difference, 17 min; 95% CI, 7–27 min; P = 0.001) and male carers 
(adjusted difference, 31 min; 95% CI, 9–53 min; P = 0.002), although people in 
these groups reported over 8 h sleep on average.

Conclusions:  Most Australian adults were not sleeping less in 2006 than they did 
in 1992. Public health concerns over declining sleep duration do not appear to be 
warranted. Investigation of possible changes in quality of sleep is required.
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T
 re exists a common belief

t sleep duration is declin-
. This appears supported by
online polls that indicate

average sleep duration in Australia has
declined by 1 hour over the past dec-
ade.1,2 Short sleep duration (� 6 hours
nightly) is associated with risk of pre-
mature mortality,3 cardiovascular
events,4,5 obesity,6,7 accident and
injury,8 and mental health problems.9

Declining sleep duration could there-
fore pose a threat to public health.

However, scientific evidence for sec-
ular changes in sleep is scarce. Data
from other countries are equivocal,
showing either no change10-12 or a
decrease in sleep duration.13,14 Some
studies point to declines in certain
sociodemographic groups; for example,
working-aged men13 and younger
middle-aged women.15 We therefore
aimed to determine whether sleep
duration among Australian adults
(defined here as � 15 years of age) has
declined over recent years and to iden-
tify any sociodemographic groups that
are sleeping less.

Methods

Nationally representative data were
obtained from repeated cross-sectional
time-use surveys conducted by the
Australian Bureau of Statistics (ABS) in
1992, 1997 and 2006.16-18 Private

e sur-
pling.

llected
by an
re left
 com-
iaries

were 24-hour activity logs with 5-
minute intervals. Respondents com-
pleted the diaries on two consecutive
days assigned by the ABS. Activities
were described with free responses and
later coded into standard activities by
the ABS.19-21 The surveys were con-
ducted over four 2-week periods
throughout each year (Box 1).

Sleep duration was defined as the
total time spent sleeping in each 24-
hour period, averaged over the number

of data collection days. Response rates
at both the household and person level
were 84% or higher. Respondents for
whom diaries were missing sleep dura-
tion were excluded (< 2% of person-
days in each survey), and data for
21195 respondents were included in
the analysis (Box 1). Differences in
sleep duration were explored by sex,
age, marital status, area of residence,
highest level of education, income,
hours worked per week, current study
status (eg, studying full-time), being a
carer (ie, providing unpaid care and
support to relatives or friends who are
older or disabled), and number of chil-
dren aged �14 years in the household.

Statistical analyses

Analyses were conducted with Stata SE
11.0 (StataCorp, College Station, Tex,
USA). Sleep duration data are reported as
adjusted means with SEMs. Changes in
sleep duration are expressed as adjusted
differences between 1992 and 2006 with
95% confidence intervals. Significant
changes were those with 95% confidence
intervals that did not include zero.

The number of weekend days sam-
pled for each person and the seasons of
data collection varied across surveys, so
these were included as covariates.
Sleep duration was regressed on week-

end days, season and year, along with
weekend by survey and season by sur-
vey interaction terms. No significant
interaction effects were found (interac-
tion term P values � 0.10) and these
variables were excluded from subse-
quent analyses.

Linear regression models were used
to estimate changes in sleep duration
from 1992 to 2006 in each sociodemo-
graphic group, controlling for the
effects of weekend sleep and seasonal
variation.

Results

Mean sleep duration in 1992 was 8h
20min (SEM, 1min), which increased
by 13min (95% CI, 10–16min) to 8h
33min (SEM, 1min) in 1997. Mean
sleep duration increased from 1992 to
2006 by 10 min (95% CI, 7–13min) to
8h 30min (SEM, 1 min), but there was
no significant change in sleep duration
from 1992 to 2006 after adjustment for
sampling during weekends and differ-
ent seasons (adjusted difference, 2min;
95% CI,  2 to 5min; P = 0.33).

Factors associated with sleep 
duration

Sleep duration was 40min (95% CI,
37–44 min) longer on weekends than
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20 Feb – 4 Mar 
24 Apr – 6 May 
26 June – 8 Jul
23 Oct – 4 Nov

3900 (86.6%)

6902 (90.9%)

6899 (100.0%)

) 13602 (98.5%)

◆

weekdays (8 h 14 min v 8 h 54 min). A
small seasonal effect was observed:
compared with summer, sleep was
7min (95% CI, 4–11min) longer in
autumn, 12min (95% CI, 8–16 min)
longer in winter, and 4min (95% CI, 1–
7min) longer in spring.

After adjusting for sampling during
weekends and different seasons,
shorter sleep duration was associated
with older age, higher education,
higher income, longer work hours,
being a carer, and two or more children
in the household. Sleep duration dif-
fered by marital status and longer sleep
was reported by full-time students.
There was no difference in the sleep
duration of people residing in major
urban compared with rural areas (P =
0.93).

Secular changes in sleep duration

Sleep duration was unchanged over the
study period in most age groups, but it
decreased significantly in people aged
�65 years (adjusted difference, 12min;
95% CI, 4–19min; P<0.001) (Box 2), for
whom mean sleep duration in 2006 was
8h 17min (SEM, 3min). There were no
significant changes by sex or marital sta-
tus. Sleep duration increased slightly in
people from major urban areas (4min;
95% CI, 0–8min; P = 0.06) but was
unchanged in people from other areas.

Sleep increased by 13 min (95% CI,
5–21 min; P = 0.03) in those for whom
highest level of education was high
school but was unchanged in those
who were in other education catego-
ries. Sleep appeared to increase in
female full-time students (17min; 95%
CI, 4–30 min; P = 0.07) but not in their
male counterparts.

There was a differential effect of level
of income on change in sleep duration,
which was more pronounced in men.
For men and women combined, sleep
increased in moderate to high income
earners (9 min; 95% CI, 3–15 min;
P < 0.001) and was unchanged in those
with low incomes. There was a
decrease in those with no income
(adjusted difference, 17 min; 95% CI, 7–
27min; P = 0.001), for whom mean
sleep duration in 2006 was 8 h 14min
(SEM, 5min); the decrease was con-
centrated in men and not significant in
women (Box 3). Sleep was unchanged
in people who were not working or
who were working full-time (35–40 h
per week) (Box 4). There was an inter-

action effect between usual work hours
and gender (P < 0.001). Women who
worked part-time slept less than men
in the same category in 1992 (8 h
13min [SEM, 3min] v 8h 31min [SEM,
5 min]), but there was no longer a dif-
ference by 2006 (8 h 26min [SEM,
3 min] v 8 h 28 min [SEM, 5 min],
respectively). Similarly, men who
worked � 40h slept less than women in
the same category in 1992 (7 h 56 min
[SEM, 3 min] v 8h 6 min [SEM, 5min]),
but there was no longer a difference by
2006 (8h 11min [SEM, 3min] v 8h
13min [SEM, 4min], respectively).

Sleep duration increased slightly in
people who were not carers (5 min;
95% CI, 1–8 min; P = 0.006) and
decreased by 31 min (95% CI, 9–
53 min; P = 0.002) for male carers.
However, in 2006, the sleep duration of
female carers was 8h 9 min (SEM,
3 min) and of male carers was 8h 6 min
(SEM, 4min). Although sleep duration
was shorter in people with two or more
children in the household, this effect
did not change over time.

Discussion

Data from three national surveys dem-
onstrate no secular decrease in the
sleep duration of community-dwelling
Australian adults since the early 1990s.
The only declines were observed in
people aged �65 years, people earning

no income, and male carers; however,
all these groups averaged more than 8
hours sleep daily in 2006.

Our finding that sleep duration did
not change for most Australian adults
is consistent with British10 and
American12 data. There may, however,
be variation by country or latitude. For
example, sleep duration in Finland has
decreased by about 5 minutes per dec-
ade since the 1960s, and this decline is
most evident in working-aged men.13

In contrast, our results suggest that
decreased sleep duration is concen-
trated in men with no income.

The decrease in sleep duration in
people aged � 65 years could be due to
an ageing population.22 This age group
is older on average than it used to be
and is more prone to health problems
that affect sleep.

There was a levelling of sex differ-
ences between 1992 and 2006.
Although the sleep duration of male
carers decreased significantly, they
reported similar sleep duration as
female carers in 2006. Increased sleep
duration among women who worked
part-time and men who worked
� 40 hours per week resulted in a lev-
elling of sex differences for people in
these categories of employment.
These results suggest a close relation-
ship between sleep duration and
social changes in work and home
responsibilities.

1 Survey periods and response rates of the time-use surveys

1992 1997

Dates surveyed 24 Feb – 7 Mar 
25 May – 6 Jun 

28 Sep – 10 Oct 
23 Nov – 5 Dec

27 Jan – 8 Feb
21 Apr – 3 May
23 Jun – 5 Jul

27 Oct – 8 Nov

Number of households that responded (response rate) 4367 (88.3%) 4555 (87.2%)

Number of people who responded (response rate) 7056 (85.1%) 7260 (84.4%)

Number (%) of respondents included in analysis* 7050 (99.9%) 7246 (99.8%)

Number (%) of person-days included in analysis* 13884 (98.4%) 14279 (98.3%

* Respondents for whom diaries were missing sleep duration were excluded.

2 Mean changes in sleep duration from 1992 to 2006 by sex and age*

*Means were adjusted for sampling during weekends and different seasons; error bars indicate 95% CIs. ◆
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Recent technological developments
have been blamed for the purported
decline in sleep.23,24 However, over the
period we examined, ownership of
computers has doubled, mobile phone
ownership has tripled, and household
access to the internet has increased
from essentially nil to 60%,25 but we
found no corresponding loss of sleep. If
there is an impact of technology use on
sleep, it is not evident at a population
level or it may affect another aspect of
sleep (eg, quality or timing of sleep).

We found sleep durations for week-
days and weekends in all survey years
to be about an hour longer than those
reported for 18–64-year-old residents
of New South Wales who completed a
postal survey during 2000.26 Compared
with our study, selection and informa-
tion bias were more likely in the NSW
study; it had a much lower response
rate (34%) and its stated focus was
sleep and traffic accidents. In addition,
our study used sleep duration data
derived from time-use data (which
included naps), whereas the NSW
study used single estimates of the
number of hours slept; thus sleep dura-
tion is likely to be longer in our study.

This does not affect the validity of the
findings, as it would only affect secular
changes in the unlikely event of people
across all demographics substituting
naps for night-time sleep in a consist-
ent fashion. The advantage of the time-
use estimate is that it is likely to be free
from reporting bias because sleep is not
the focus of each diary.

Limitations of our study include the
lack of an indicator of sleep quality,
which may have changed despite
unchanged sleep duration.15 Also, it is
unclear whether the small but statisti-
cally significant changes of a few minutes
that we detected in some sociodemo-
graphic groups are of significance to
health. Furthermore, there is potential
for false-positive findings due to the
multiple statistical comparisons made
here (P values of 0.05 were used
throughout). Strengths of our study
include the use of nationally representa-
tive data, high response rates, explora-
tion of a large number of socio-
demographic variables, and an unbiased
estimate of sleep duration.

In conclusion, we found no evidence
to support the assertion that average
sleep duration in Australia has declined
since the early 1990s. The time allocated
to sleep appears to have withstood the
challenges of societal and technological
change during this period.
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