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Abstract

Background: Poor sleep and poor mental health go hand in hand and, together, can have an adverse impact on
physical health. Given the already disproportionate physical health inequities experienced by people with a mental
health condition worldwide, the need to consider and optimise sleep has been highlighted as a means of improving
both physical and mental health status.
Sleep recommendations recently developed by the United States’ National Sleep Foundation incorporate a range of
sleep parameters and enable the identification of ‘suboptimal’ sleep. Among community-dwelling persons with and
without a 12-month mental health condition in Australia, this study reports: [1] the prevalence of ‘suboptimal’ sleep
and [2] rates of sleep assessment by a health care clinician/service and receipt of and desire for sleep treatment.

Methods: A descriptive study (N = 1265) was undertaken using self-report data derived from a cross-sectional
telephone survey of Australian adults, undertaken in 2017.

Results: Fifteen per cent (n = 184) of participants identified as having a mental health condition in the past
12 months. Across most (7 of 8) sleep parameters, the prevalence of suboptimal sleep was higher among
people with a mental health condition, compared to those without (all p < 0.05). The highest prevalence of
suboptimal sleep for both groups was seen on measures of sleep duration (36–39% and 17–20% for people
with and without a mental health condition, respectively). In terms of sleep assessment and treatment, people
with a mental health condition were significantly more likely to: desire treatment (37% versus 16%), have
been assessed (38% versus 12%) and have received treatment (30% versus 7%).
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Conclusions: The prevalence of suboptimal sleep among persons with a mental health condition in Australia
is significantly higher than those without such a condition, and rates of assessment and treatment are low for
both groups, but higher for people with a mental health condition. Population health interventions, including
those delivered as part of routine health care, addressing suboptimal sleep are needed.
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Background
Sleep of poor quality and/or inadequate/excessive dur-
ation is prevalent among adults in Australia (33–45%
[1]) and other high income countries (Canada: 35% [2]),
and is associated with significant preventable illness and
death [3–6]. Poor sleep increases the risk of certain car-
diovascular and cerebrovascular diseases and cancer [5,
7–9] and also onset and relapse from mental health con-
ditions including depression, anxiety and psychosis [10,
11]. Accordingly, poor sleep has been recognised as a
health risk behaviour and a priority for public health re-
search and intervention [12].
People with a mental health condition in Australia have

a reduced life expectancy compared to the general popula-
tion: 16 years less for men and 12 years less for women
[13], with 78% of this excess mortality attributed to pre-
ventable chronic conditions including cardiovascular dis-
ease, cardiometabolic disease and cancer [14, 15]. A
recent Lancet Psychiatry Commission identified poor
sleep as a significant contributor to the physical health in-
equity experienced by this group, in addition to the high
prevalence of other health risk behaviours including poor
nutrition and physical inactivity [15]. The high level of co-
morbidity between poor sleep and mental health condi-
tions (between 50 and 80% depending on diagnosis and
setting [11, 15]) is reported to result in both greater phys-
ical and mental health burden, exacerbating symptoms
and reducing treatment efficacy for conditions such as low
mood, anxiety and psychosis [11, 13, 16, 17]. It has been
acknowledged that poor sleep may reduce a person’s cap-
acity to lead ‘a meaningful, contributing life’, negatively
impacting opportunities for employment and for social
participation and connection with others more generally
[11]. Poor sleep can be effectively treated among people
with mental health conditions [16] with such treatment
leading to improvements in physical and mental wellbeing
[16, 18–20].
Sleep duration and quality recommendations published

by the United States’ (US) National Sleep Foundation
(NSF) in 2015 [21] and 2017 [22] respectively, have been
recognised by the Australasian Sleep Association [23]. Dif-
ferent sleep duration and quality criteria are identified for
young (18–25 years), middle (26–64 years) and older (65+
years) adults, accounting for normal changes to sleep that
occur across adulthood (see Supplementary Table 1) [21,

22]. The NSF criteria represent a consensus on indicators
of sleep considered to be ‘suboptimal’ for the general
population across parameters including duration, onset la-
tency, awakenings after onset, efficiency and naps (see
Supplementary Table 1) [21, 22].
Two population-level studies have assessed the preva-

lence of self-reported ‘suboptimal’ sleep, defined according
to the NSF criteria [2, 24] for the general population. The
most recent, a cross-sectional study of Australian adults
(N = 1265) undertaken in 2017, examined prevalence
across 8 sleep parameters [24] and found 42% of partici-
pants met NSF criteria for suboptimal sleep: 19% on just
one parameter and 24% on 2 or more parameters. The
prevalence of suboptimal sleep was highest on measures
of sleep duration (20–23%) [24]. The second study, a
series of cross-sectional telephone surveys of Canadian
adults (N = 10, 967) undertaken between 2007 and 2013,
assessed only sleep duration and found that 35% reported
a duration either shorter or longer than that recom-
mended [2]. To date, however, no population-level study
has examined the prevalence of suboptimal sleep defined
according to NSF sleep duration and quality criteria [21,
22] among people with a mental health condition, and
none have compared the prevalence of suboptimal sleep
between people with and without such a condition.
Routine assessment of health risk behaviours (such as

poor nutrition and physical inactivity) by health care
providers increases the likelihood of detection and
provision of evidence-based intervention [25, 26]. Guide-
lines, such as those in place for general practice in
Australia [27], recommend a standardised and system-
atic approach to the provision of assessment and related
preventative health treatment for common health risk
behaviours. Systematic review evidence, however, indi-
cates disparities in the provision of such preventative
health treatment between people with and without a
mental health condition [28, 29]. In Australia [30] and
elsewhere [9] the need for routine assessment and
provision of treatment for poor sleep is recognised. Sur-
vey and medical record audit data, however, for general
population samples in Australia (< 10%) [24] and else-
where (< 25%) [31] suggest such assessment and treat-
ment rarely occurs.
There has been very little investigation of the provision

of assessment and treatment for suboptimal sleep among
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people with a mental health condition, with the only two
studies undertaken in the United Kingdom (UK) [11,
32]. The most recent, a cross-sectional survey of mental
health outpatients 18 to 30 years of age with early psych-
osis (n = 60) [11], measured the prevalence of comorbid
sleep disorders (using a validated structured diagnostic
interview, sleep diaries, and actigraphy) and the receipt
of sleep treatments such as Cognitive Behaviour Therapy
for Sleep (CBT-S) and medication. Eighty per cent of
participants had a least one sleep disorder: over half of
the disorders (n = 60, 53%) had been discussed with a
clinician and nearly a third had received treatment (n =
34, 30%). Treatment according to clinical guidelines was
rare, occurring for only 8% of disorders (n = 13). The
second study, a cross-sectional survey undertaken in
2015 of staff (n = 19) and consumers (n = 73) of a sec-
ondary mental health care setting, found 64% of con-
sumers experienced poor sleep (assessed using the
Pittsburgh Sleep Quality Index), of which 61% had not
been offered any sleep treatment [32]. The most com-
mon treatment received by such consumers was medica-
tion prescription (32%), while CBT-S was received by
only 6% of consumers. Two recent qualitative studies in-
volving persons with schizophrenia spectrum disorders
(N = 15 [33]; N = 10 [34]) recruited from community and
health care settings in the UK, found treatment for sleep
difficulties was viewed very positively and desired among
participants. No research to date has compared the
provision of sleep assessment and treatment for people
with and without a mental health condition, nor their
desire for sleep care.
Given the existing gaps in the literature, a study was

undertaken to:

1. Examine the prevalence of self-reported suboptimal
sleep, categorised according to the NSF sleep dur-
ation and quality criteria [21, 22], for adult with a
mental health condition as compared to those with-
out; and

2. Identify the rates of sleep assessment by health care
clinicians/services and receipt of and desire for
sleep treatment, for adults with a mental health
condition as compared to those without.

Methods
The methods for this study have been reported else-
where [24] and are summarised below.

Design and setting
A descriptive study was undertaken using data from the
National Social Survey (NSS): an Australia-wide cross-
sectional telephone survey.

Data collection
The NSS was administered by trained interviewers at
Central Queensland University. The interviews were
undertaken every day between 17th July and 23rd Au-
gust, 2017. Interviews lasted, on average, 38 min [24].

Sample and recruitment
Landline and mobile numbers were called. Random digit
dialling and number selection approaches were adopted.
Eligible participants were: 18+ years old, an Australian
resident, and contactable by telephone. Informed con-
sent was obtained verbally prior to progressing with the
interview.

Measures
The subset of survey items assessed as part of the
current study included: participant demographic infor-
mation, including mental health status; sleep parameters;
and assessment of sleep and receipt of and desire for
sleep treatment.

Participant demographic information and mental health
status
Demographic information collected included: gender,
age, geographic distribution, Aboriginal and/or Torres
Strait Islander origin, employment status, educational at-
tainment, state or territory of residence and marital sta-
tus [24].
To assess mental health status, participants were

asked: ‘Have you received a diagnosis or treatment for
any of the following mental health conditions in the past
12 months: depression, anxiety, schizophrenia, other
form of psychosis, bipolar disorder, personality disorder,
substance use disorder, other mental health condition,
none?’ [35]. Multiple responses were permitted.

Sleep parameters
Items were created to align with the NSF sleep duration
and quality recommendations [21, 22] and have been
utilised and described previously [24]. Sleep duration
(hours) on weekdays/workdays and weekends/nonwork-
days was assessed. Measures of sleep quality included:
sleep onset latency (minutes), number and duration (mi-
nutes) of awakenings after sleep onset, sleep efficiency
(%; see [24] for approach to calculation), and number
(per day) and duration (minutes) of naps.

Assessment of sleep and receipt of and desire for sleep
treatment
Separate items examined, in the past 12-months, rates of
sleep assessment by a health care clinician/service and
receipt of sleep treatment [24]. Where treatment had
been received, a further item assessed the type [24].
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Another item assessed desire for sleep support/treat-
ment, with response options on a Likert scale [24].

Variable transformation
In accordance with NSF criteria, sleep measures were re-
duced to two levels (suboptimal, may be appropriate/ap-
propriate; see [24] for full details).
For the purpose of association analyses, the following

variables were also reduced to two levels: mental health
status (yes, no), sleep assessment (yes, no), sleep treat-
ment (yes, no), and desire for sleep treatment (no [‘nei-
ther agree nor disagree’/ ‘disagree’/ ‘strongly disagree’],
yes [‘strongly agree’/‘agree’]) [24].

Analyses
Descriptive statistics were used to summarise, according
to mental health status, the prevalence of suboptimal
sleep, assessment rates and receipt of and desire for
treatment. Rates of assessment and receipt of treatment
were also summarised for those meeting criteria for sub-
optimal sleep on at least one parameter, according to
mental health status. Chi-square analyses were used to
assess univariate associations between mental health sta-
tus and (1) parameters of suboptimal sleep, (2) rates of
sleep assessment, and (3) receipt of and (4) desire for
sleep treatment.

Results
Sample
Twelve hundred and sixty-five people, out of the 5450
contacted, completed the survey (23% response rate).
Reasons for non-completion included: refusal (2856;
68%), being non-contactable (804; 19%), commenced but
did not finish (18, 0.004%) and ‘other’ (507, 12%). The
response rate of 23% is comparable to that achieved pre-
viously for the NSS [36] and similar to other national
telephone surveys [37].
Table 1 summarises participant demographic and

health status data. Fifteen per cent (n = 184) of respon-
dents identified to have been diagnosed with or treated
for a mental health condition in the past 12 months,
with depression (n = 128) and anxiety (n = 108) the most
common types of conditions. People with a mental
health condition, compared to those without, were more
likely to be female (60% versus 51%; X2 [1] = 5.0, p <
0.05), less than 65 years old (73% versus 64%; X2 [2] =
6.3, p < 0.05), and not currently have full or part time
employment (60% versus 43%; X2 [1] = 18.2, p < 0.001).
There were no significant differences between people
with and without a mental health condition in terms of
education level, state or territory of residence, geo-
graphic distribution, or the proportion who identified to
be of Aboriginal and/or Torres Strait Islander origin
(Table 1).

Prevalence of suboptimal sleep
The highest prevalence of suboptimal sleep was found
on measures of sleep duration and onset latency for both
people with and without a mental health condition
(Table 2). Across all except one parameter (number of
naps per day), the prevalence of suboptimal sleep was at
least twice as high among people with a mental health
condition, compared to those without (Table 2).
People with a mental health condition were also more

likely to meet suboptimal criteria on a greater number
of parameters. Sixty-five per cent (n = 120) of people
with a mental health condition met criteria for subopti-
mal sleep on at least one parameter and 23% (n = 43) on
three or more, compared to 38% (n = 414) and 8% (n =
88) of those without, respectively.

Assessment of sleep, and receipt of and desire for sleep
treatment
People with a mental health condition were more likely
than those without to report that their sleep had been
assessed (38 and 12%, respectively; X2 [1] = 77.3, p <
0.001) and also to have received sleep treatment (30 and
7%, respectively; X2 [1] = 93.5, p < 0.001). Of those who
had received treatment, 57% (n = 32) of people with a
mental health condition were recommended or pre-
scribed medication compared to 28% (n = 21) of those
without. Similar proportions of people with and without
a mental health condition (18% versus 16%) were pro-
vided with sleep hygiene information, and less than 10%
of both groups received psychosocial support such as
Cognitive Behaviour Therapy for sleep (Table 2). CPAP
or nasal strips was recommended to or used by a higher
proportion of people without a mental health condition
(29% versus 18%).
The proportion of participants who desired sleep treat-

ment was twice as high among those with a mental
health condition compared to those without (36% versus
16%; X2 [1] = 42.6, p < 0.001; Table 2).
Among participants with suboptimal sleep on at least

one parameter, a higher proportion of those with a men-
tal health condition compared to those without received
both assessment (36% [n = 43] versus 15% [n = 62], re-
spectively) and treatment (29% [n = 35] versus 9% [n =
37], respectively), and reported a desire for treatment
(43% [n = 52] versus 23% [n = 95], respectively) (Fig. 1).

Discussion
This is the first study to assess and compare the preva-
lence of suboptimal sleep, categorised according to the
NSF sleep duration and quality criteria, and receipt of
sleep assessment and treatment among people with and
without a mental health condition in Australia. Across
all but one parameter, the prevalence of suboptimal
sleep among people with a mental health condition was

Metse et al. BMC Public Health          (2021) 21:463 Page 4 of 12



Table 1 Demographic Information for Participants With and Without a Mental Health Condition

Persons with a mental health
condition (n = 184)

Persons without a mental health
condition (n = 1081)

Total (N =
1265)

Marital statusa

Single (never married) 44 (24) 189 (18) 233 (18)

Widowed 18 (10) 88 (8) 106 (8)

Divorced 15 (8) 53 (5) 68 (5)

Separated not divorced 13 (7) 21 (2) 34 (3)

Married 74 (40) 639 (59) 713 (56)

De facto 18 (10) 86 (8) 104 (8)

No response 2 (1) 5 (1) 7 (1)

Gendera

Male 73 (40) 525 (49) 598 (47)

Agea

18–25 20 (11) 94 (9) 114 (9)

26–64 114 (62) 586 (55) 700 (56)

65+ 50 (27) 393 (37) 443 (35)

No response 0 (0) 8 (1) 8 (1)

Identify to be Aboriginal and/or Torres Strait Islandera

Yes 5 (3) 22 (2) 27 (2)

No 178 (97) 1054 (98) 1232 (97)

Unsure/ no response 1 (1) 5 (1) 6 (1)

Highest level of education (complete or incomplete)a

Pre-school 0 (0) 3 (0) 3 (0)

Infants/primary school 3 (2) 17 (2) 20 (2)

Secondary/high school 62 (34) 332 (31) 394 (31)

Technical or further educational institution
(e.g. TAFE colleges)

32 (17) 211 (20) 243 (19)

University or other higher educational
institution

86 (47) 512 (47) 598 (47)

No schooling/no response 1 (1) 6 (1) 7 (1)

Employment status a,&

Employed full-time 42 (23) 393 (36) 435 (34)

Employed part-time/casual 32 (17) 223 (21) 255 (20)

Unemployed 20 (11) 35 (3) 55 (4)

Retired/pension 73 (40) 383 (35) 456 (36)

Student 6 (3) 23 (2) 29 (2)

Home duties 8 (4) 17 (2) 25 (2)

No response 3 (2) 7 (0) 10 (1)

State or territory residinga

Australian Capital Territory (ACT) 0 (0) 19 (2) 19 (2)

New South Wales (NSW) 51 (28) 323 (30) 374 (30)

Northern Territory (NT) 1 (1) 11 (1) 12 (1)

Queensland (QLD) 45 (25) 236 (22) 282 (22)

South Australia (SA) 20 (11) 86 (8) 106 (8)

Tasmania (TAS) 4 (2) 30 (3) 34 (3)

Victoria (VIC) 39 (21) 268 (25) 307 (24)

Metse et al. BMC Public Health          (2021) 21:463 Page 5 of 12



at least twice that of those without such a condition.
People with a mental health condition were also more
likely to meet suboptimal criteria on a greater number
of parameters. In addition, they were more likely to be
assessed and receive treatment. Still, approximately two
thirds of people with a mental health condition who
were identified to meet suboptimal criteria on at least
one sleep parameter had not had their sleep assessed,
nor received any form of treatment; yet nearly half re-
ported a desire for sleep treatment.
The finding that the prevalence of suboptimal sleep is

higher among persons with a mental health condition
than those without is comparable to previous research
assessing rates of sleep problems and disorders between
the two groups, without reference to the NSF duration
and quality criteria [38, 39]. For example, a recent
population-level survey of adults in low- and middle-
income countries (N = 237,023) found reports of having
difficulty sleeping (including falling asleep and waking
through the night or too early) was significantly higher
among those meeting criteria for a depressive episode
(27%), compared to those not meeting such criteria (5%)
[38]. The magnitude of difference in prevalence is also
comparable (22% versus 19%) to that found in the
current study.
The highest prevalence of suboptimal sleep for both

groups was seen on measures of sleep duration, a finding
consistent with previous research assessing the

prevalence of suboptimal sleep duration among general
population samples [2, 24] and people accessing in-
patient psychiatry services [40]. Regarding inadequate
and excessive sleep duration, the prevalence of inad-
equate sleep was higher on weekdays/workdays com-
pared to weekends/nonwork days. By contrast, the
prevalence of excessive sleep duration was higher on
weekends/nonwork days compared to weekdays/work-
days. People without a mental health condition had a
greater difference in the prevalence of inadequate and
excessive duration between workdays and weekdays
compared to those with a mental health condition.
This may be partially explained by the higher propor-
tion of people without a mental health condition be-
ing in paid employment. Nevertheless, for both
groups, the higher prevalence of inadequate sleep dur-
ation on weekdays/workdays and excessive duration
on weekends/non work days is similar to that found
in previous Australian population-level surveys [41]
and suggestive of the presence of ‘social jetlag’, where
people attempt to recover sleep debt accrued through
the week due to occupational commitments on the
weekends [42].
For both groups, the second highest prevalence of sub-

optimal sleep was on the measure of sleep onset latency.
This finding is consistent with those of previous
population-level studies of general populations [43] and
small clinical studies of people with a mental health

Table 1 Demographic Information for Participants With and Without a Mental Health Condition (Continued)

Persons with a mental health
condition (n = 184)

Persons without a mental health
condition (n = 1081)

Total (N =
1265)

Western Australia (WA) 23 (13) 104 (10) 127 (10)

No response 0 (0) 4 (0) 4 (0)

Geographic distributiona

City 100 (54) 562 (52) 662 (52)

Town 34 (19) 224 (23) 278 (22)

Rural area 49 (27) 271 (25) 320 (25)

Unsure/ no response 1 (1) 4 (0) 5 (0)

Type of mental health condition (12-month)a,*

Depression 128 (70) – 128 (10)

Anxiety disorder 108 (59) – 108 (9)

Schizophrenia 6 (3) – 6 (1)

Bi-polar disorder 9 (5) – 9 (1)

Personality disorder 7 (4) – 7 (1)

Other form of psychosis 3 (2) – 3 (0)

Substance use disorder 2 (1) – 2 (0)

Other mental health condition 20 (11) – 18 (1)

None of the above n/a – 1058 (84)

No response 0 (0) – 23 (2)
a Number (%); b Mean (standard deviation); & Primary employment status; * Multiple responses permitted
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Table 2 Prevalence of Suboptimal Sleep, Rates of Assessment and Receipt of and Desire for Sleep Treatment

Persons with a mental health
condition

Persons without a mental
health condition

Total

Number (%) Number (%) Number
(%)

Sleep duration (on weekdays/workdays)1 X2 [1] = 31.1***

Appropriate 62 (34) 418 (39) 480 (39)

May be appropriate 50 (27) 430 (41) 480 (39)

Suboptimal 71 (39) 213 (20) 284 (23)

Inadequate 55 (78) 175 (82) 230 (81)

Excessive 16 (23) 38 (18) 54 (19)

Sleep duration (on weekends/non-work days)1 X2 [1] = 37.0***

Appropriate 60 (33) 515 (49) 575 (46)

May be appropriate 56 (31) 368 (35) 424 (34)

Suboptimal 66 (36) 179 (17) 245 (19)

Inadequate 48 (73) 127 (71) 175 (71)

Excessive 18 (27) 52 (29) 70 (29)

Sleep onset latency2 X2 [1] = 32.4***

Appropriate 118 (66) 874 (82) 992 (80)

May be appropriate 11 (6) 67 (6) 78 (6)

Suboptimal 50 (28) 127 (12) 177 (14)

Awakenings (> 5min) per night3 X2 [1] = 19.0***

Appropriate 90 (50) 719 (67) 809 (65)

May be appropriate 59 (32) 268 (25) 327 (26)

Suboptimal 33 (18) 85 (8) 118 (9)

Wake after sleep onset1 X2 [1] = 13.1***

Appropriate 130 (72) 894 (84) 1024 (82)

May be appropriate 29 (16) 108 (10) 134 (11)

Suboptimal 22 (12) 64 (6) 86 (7)

Sleep efficiency&,4 X2 [1] = 9.0**

Appropriate 119 (71) 845 (84) 964 (76)

May be appropriate 27 (16) 114 (11) 141 (11)

Suboptimal 21 (13) 53 (5) 74 (6)

Nap frequency (days/week)5

Appropriate 13 (7) 55 (5) 68 (5)

May be appropriate 171 (93) 1021 (95) 1192 (95)

Suboptimal N/A N/A N/A

Number of naps per day6 X2 [1] = 0.1

Appropriate 13 (7) 55 (5) 68 (5)

May be appropriate 170 (92) 1011 (94) 1181 (94)

Suboptimal 1 (1) 8 (1) 9 (1)

Nap duration7 X2 [1] = 17.2***

Appropriate N/A N/A N/A

May be appropriate 166 (90) 1035 (97) 1201 (96)

Suboptimal 18 (10) 34 (3) 52 (4)
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condition [44, 45]. However, these previous studies did
not quantify the average onset latency or categorise dur-
ation using the NSF criteria, instead utilised self-report
items such as ‘do you having difficulty falling asleep?’
[41]. Overall, our results are similar to that of relevant
previous research in suggesting duration and onset la-
tency are the parameters of sleep where both groups
were most affected, and that rates of suboptimal sleep
are disproportionately high among people with a mental
health condition.
Contrary to review evidence suggesting disparities in

routine assessment for other health risk behaviours [28],
a higher proportion of people with a mental health con-
dition had their sleep status assessed compared to those
without. This finding may be explained by poor sleep

being a common and prominent feature of many mental
health conditions [46], and therefore assessment may
have taken place in the context of mental health man-
agement rather than as a routine preventative health
check. Another explanation may relate to a greater over-
all frequency of health service utilisation by people with
a mental health condition [47], thereby increasing op-
portunity for assessment. Further, it has been suggested
that psychiatrists are increasingly aware of indicators of
comorbid sleep disorders in their patients [48], perhaps
increasing likelihood of assessment and treatment.
Nevertheless, similar to previous research suggesting
provision of care for sleep is suboptimal [11, 31, 32], two
thirds of people with a mental health condition who
were experiencing suboptimal sleep, and 85% of those

Table 2 Prevalence of Suboptimal Sleep, Rates of Assessment and Receipt of and Desire for Sleep Treatment (Continued)

Persons with a mental health
condition

Persons without a mental
health condition

Total

Number (%) Number (%) Number
(%)

In the past 12-months, have you been asked about the duration and/or quality of your sleep from
a health care clinician or service?

X2 [1] = 77.3***

Yes 70 (38) 133 (12) 203 (16)

No 30 (16) 157 (15) 187 (15)

Nil contact with a health care clinician or
service in the past 12-months

84 (46) 789 (73) 873 (69)

Unsure/no response 0 (0) 2 (0) 2 (0)

In the past 12-months, have you received any intervention or recommendations to improve the duration
and/or quality of your sleep from a health care clinician or service?

X2 [1] = 93.5***

No 44 (24) 217 (20) 261 (21)

Yes 56 (30) 75 (7) 131 (10)

Sleep medication recommended or
prescribed#

32 (57) 21 (28) 56 (43)

Sleep aids such as CPAP machine or nasal
strips recommended or prescribed#

10 (18) 22 (29) 32 (24)

Sleep hygiene education# 10 (18) 12(16) 22 (17)

Psychosocial support such as
Cognitive Behavioural Therapy (CBT)#

5 (9) 4(5) 9 (7)

Other support (referral to specialist service,
medication advice, etc.)#

16 (29) 23 (31) 39 (30)

Nil contact with a health care clinician or
service in the past 12-months

84 (46) 789 (73) 873 (69)

“I would like to receive support to improve the duration and/or quality of my sleep from a health care clinician or
service.”

X2 [1] = 42.6***

Strongly agree 27 (15) 41 (4) 68 (6)

Agree 40 (22) 132 (12) 172 (14)

Neither agree nor disagree 29 (16) 136 (13) 165 (13)

Disagree 63 (34) 525 (49) 588 (47)

Strongly disagree 22 (12) 232 (22) 254 (20)

Unsure/no response 3 (2) 15 (1) 18 (1)
1Missing: n = 21; 2Missing: n = 18; 3Missing: n = 11;4Missing: n = 86; 5Missing: n = 5;6Missing: n = 7; 7Missing: n = 12; &Sleep efficiency on weekdays; #Multiple
responses permitted; N/A: not applicable
* p < 0.05; ** p < 0.01; *** p < 0.001
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without such a condition had not been assessed. Notable
proportions of both groups expressed a desire for sleep
treatment.
People with a mental health condition were also more

likely to have received a form of treatment, compared to
those without such a condition. CBT-S is the first line
treatment for suboptimal sleep [49–51]. Our results in-
dicate that less than a third of people with (27%) and
without (21%) a mental health condition in receipt of a
form of sleep treatment were delivered such an interven-
tion. Further, similar to previous research [32, 52], medi-
cation prescription was a common form of treatment
received by both groups. For those with a mental health
condition, the likelihood of receiving medication was
notably higher (43% versus 28%). Research from
Australia [53] and elsewhere [32–34] suggests people
with severe mental health conditions have a preference
and desire for the first line treatment, with medication
desired only in rare instances for acute sleep problems.
Our findings related to the assessment and treatment

of sleep suggest there is an unmet need for care. They
support suggestions by the American Heart Association
and other experts [9, 54] concerning the need for the de-
velopment of policies and clinical practice guidelines to
promote routine assessment and provision of first-line
treatments for suboptimal sleep for the general popula-
tion, and suggest further that these may need to be tai-
lored to meet the needs and desires of people with a
mental health condition. Additionally, sleep should be
incorporated into existing preventative health screening
and care guidelines [55]. Barriers to the implementation

of guidelines will need to be addressed. For example,
one UK survey assessed staff (n = 19) barriers to sleep as-
sessment and treatment in secondary mental health care
settings and identified deficits in knowledge of indica-
tors/symptoms of suboptimal sleep a primary barrier
[32].
The findings of the current study need to be consid-

ered in the context of a few limitations, some of which
have been reported previously [24]. Firstly, our findings
are based on self-report data. With regard to sleep mea-
sures, research has suggested a history of poor sleep may
lead individuals to overestimate the extent of current
difficulties [56]. Nonetheless, other research indicates
self-report data for sleep are similarly predictive, com-
pared to more objective measures, of sleep-related illness
and death [57–59]. To strengthen conclusions that can
be drawn, future studies should also collect objective
sleep data. The measure used to determine mental
health status was also self-report, considering diagnoses
and treatment over a 12-month period. While the meas-
ure precluded assessment of current symptom severity,
it has however, been used in previous population-level
surveys assessing health risk behaviours [35, 60].
Secondly, the validity of the NSF criteria has not been

assessed. They have, however, been recognised and their
use recommended by peak bodies related to sleep and
health ([23]; see [24] for further information).
Next, we did not assess for the presence of diagnosed

sleep disorders (e.g. Obstructive Sleep Apnoea) or recent
mental health treatment. Future research should explore
the associations between suboptimal sleep (categorised

Fig. 1 Proportion of Participants with Suboptimal Sleep who Received Assessment and Treatment, and Desired Sleep Treatment
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according to NSF sleep duration and quality criteria) and
the presence of various sleep disorders; in addition to rele-
vant social, occupational and environmental factors [61,
62]. It should also assess and consider recent mental
health treatment and its potential impact on sleep.
Lastly, in terms of sample representativeness, older

adults (65+ years) and those living outside of urban areas
were overrepresented, compared to Australian Bureau of
Statistics data. Nevertheless, the impact on our findings
was likely negligible, with non-significant differences
found between outcomes using raw data and weighted
data (accounting for overrepresentation).

Conclusions
The prevalence of suboptimal sleep is approximately
twice as high among people with a mental health
condition in Australia, compared to those without
such a condition. For people with and without a men-
tal health condition, the highest rates of suboptimal
sleep are seen on measures of duration and onset la-
tency. Despite the potential for health services to play
a role in both its prevention and treatment, findings
suggest assessment and treatment to improve poor
sleep may not be routinely provided to either group.
Nearly twice the proportion of people with a mental
health condition compared to those without desired
treatment to improve their sleep, despite higher rates
of assessment and treatment provision. Further, where
treatment was provided, people with a mental health
condition were more likely than those without such a
condition to receive medication. Overall, considerable
proportions of people experiencing suboptimal sleep
in both groups were not assessed nor received treat-
ment. Population health interventions to address sub-
optimal sleep are needed, including those delivered as
part of routine health care.
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