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Abstract

Sleep is a crucial determinant and modifiable factor of health and well-being that
changes continuously throughout life. Changes in sleep are partly owing to physiological
ageing alongside individual-level, social-level and societal-level factors. By 2050,
approximately one-quarter of people living in New Zealand will be 65 years or older. The
ageing population structure of New Zealand is of interest given the numerous social,
physiological and behavioural changes that occur with ageing, and impacts social, economic,
and health landscapes in New Zealand. Older adults today drink more alcohol than previous
generations have, and research shows that alcohol use is clearly associated with sleep
disturbance in younger adults. Given the clear links between alcohol use, sleep and ageing,
it is concerning that there is a paucity of research on older adults, despite older adults being
at a significantly higher risk of alcohol-related harm and poor sleep.

The following thesis, therefore, investigated the role of alcohol on the sleep of older
adults by (1) distinguishing profiles of sleep, (2) determining the sociodemographic and
health differences that underpin each profile in older adulthood, and (3) investigating how
alcohol use was associated with profiles of sleep status in older adult drinkers.

An analysis of 2013/2014 New Zealand Health Survey data was conducted.
Information of 13,309 adults = 15 years old was analysed, of whom 22% (2,932) were older
adults (= 65 years; 56.51% female; 21.32% Maori). There were five sleep profiles established
using available sleep items. These were established according to whether a respondent: (a)
reported having a diagnosed sleep disorder; (b) experienced frequent daytime sleepiness;
reported a usual sleep duration consistent with (c) short sleep; (d) long sleep, or (e) typical
sleep as assessed against the National Sleep Foundation’s ‘Appropriate Sleep Duration’
guidelines. Demographic, health and alcohol use differences between older (65+ years) and
younger (15-64 years) participants and sleep profiles were explored Demographic and
health differences between sleep profiles in the older sample were investigated. Multinomial
models were performed to determine the key factors that underpinned each sleep profile in



older adulthood, followed by an assessment of how alcohol use altered the membership of
factors that underpinned sleep profiles for older adults.

In this study, 21.21% of all respondents were categorised within the poor sleep
profiles (i.e., presence of sleep disorder, frequent daytime sleepiness, short sleep or long
sleep). The prevalence of poor sleep was significantly greater among older adults (27.76%)
compared to younger adults (19.35%). Older adults were more likely to be associated with
the ‘sleep disorder’, ‘excessive sleepiness’, or ‘long sleep’ profiles. By contrast, younger
adults were more likely to be short or typical sleepers. Statistical models demonstrated
multimorbidity and polypharmacy were significant predictors of the sleep disorder profile for
older adults. Older adult long sleepers were more likely to be of later age, male and have
poor nutrition intake. Typical sleep in older adulthood was significantly associated with better
health and socioeconomic status. Older adults profiled as ‘excessively sleepy’ were more
likely to be older, male, Maori or have a higher body mass index. Higher quantity consumption
(three or more drinks) was a significant factor for membership of the excessive sleepiness
profile among older adult drinkers.

This research progresses the understanding of the relationship between sleep and
alcohol use among older adults in New Zealand. This thesis contributes to the understanding
of the key demographic and health factors that coincide with profiles of sleep in older adults.

(567 words)
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1 Literature Review

Worldwide, people are living longer (World Health Organisation, 2021). A trend that is driven
by slowing population growth, increasing life expectancy rates, and declining mortality rates (Stats
NZ, 2020; Vollset et al., 2020; World Health Organisation, 2011). In 2020, one in six people living in
New Zealand (NZ) were 65 years or older, and by 2050 it is estimated this could increase to one in
four (Stats NZ, 2020). Population ageing introduces unprecedented challenges to the environmental,
economic, health and societal landscape of NZ (OECD, 2017; United Nations Department of
Economic and Social Affairs Population Division, 2017; World Health Organisation, 2011, 2021). The
implications of this shift, and the extent to which it is occurring worldwide, are largely
underappreciated (OECD, 2017; United Nations Department of Economic and Social Affairs
Population Division, 2017; World Health Organisation, 2011, 2021). The transition to older adulthood
involves many significant life changes. For some older adults, health and wellbeing may improve
throughout retirement and older adulthood, for others the converse holds true (Szabd, Hyde, et al.,
2021) Changes in life and attitudes toward older adults, can compound in different ways and impact
their well-being and successful ageing variably (Stephens et al., 2020; Szab6, Hyde, et al., 2021;
World Health Organisation, 2021). For example, changes in health and functioning, changes in
social, home and physical environments and routines, exiting the workforce, children leaving or
returning home, and the loss of family and friends can all impact later life (Bareham et al., 2019;
United Nations Department of Economic and Social Affairs Population Division, 2017; World Health
Organisation, 2021).

Older adults today drink more alcohol than previous generations have (Towers, Philipp, et
al., 2018; Towers et al., 2011), and research shows that alcohol use is clearly associated with social
opportunities, perceived health benefits, social issues and sleep disturbances (Aira et al., 2008;
Bareham et al., 2019; Haighton et al., 2018). Sleep is a crucial determinant of health and wellbeing
and a modifiable health risk factor that changes continuously over the course of life (Arble et al.,
2015; Chattu et al., 2018; Dew et al., 2003; Grandner, 2019; Grandner, Hale, et al., 2010; Grandner
et al., 2015; Hirshkowitz et al., 2015; Lee & Sibley, 2019; Sindi et al., 2020). While age-related
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changes in sleep are well-documented there is still much about its role in successful healthy ageing
that is unknown. A clear association between sleep disturbances and alcohol use has been observed
in younger adult cohorts (Colrain et al., 2014; Ebrahim et al., 2013). Although older adults have an
increased sensitivity to alcohol, there is an absence of research into the relationship between alcohol
use and sleep disturbance in this cohort in NZ. This literature review will provide a brief overview of
the current ageing context, and outline the current factors that impact the relationship between
health, sleep and alcohol use in older adulthood. Throughout this review, and where available,

information pertinent to the NZ context will be integrated.

1.1 Health and Ageing

Life-course epidemiology has increasingly demonstrated that health in older adulthood can
be traced back to childhood socioeconomic conditions and experiences (OECD, 2017; Stephens et
al., 2020; Szabo, Towers, et al., 2021; World Health Organisation, 2011). In Stephens et al. (2020),
child socioeconomic status and education were important determinants of health on entry to older
adulthood. There are, however, extraneous factors in older adulthood also important for good health
and well-being. These extend beyond physical health and material living standards to include the
maintenance of meaningful and positive social engagement, access to social supports,
independence, employment and workforce participation, time with family, adequate nutrition, and the
impact of maintaining an active lifestyle and the absence of functional limitation (Allen & Alpass,
2020; Bareham et al., 2019; Moschny et al., 2011; Noorwali et al., 2018; Rasinaho et al., 2007;
Vanderlinden et al., 2020).

Life expectancy has increased steadily in NZ. However, medical interventions and the
prevalence of non-communicable diseases, such as ischaemic heart disease, lung cancer,
dementia, stroke, chronic obstructive pulmonary disease, and breast or prostate cancer, mean more
years of life are lived in poor health (Ministry of Health, 2020). Non-communicable diseases account
for 90% of the health loss among NZ older adults today (Ministry of Health, 2020). In NZ, Aminisani
et al. (2020) found the incidence of multimorbidity in older adulthood was increased by childhood

financial hardship, lower education attainment, lower-income quintiles, physical inactivity, obesity,
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and hypertension, emphasising both the influence of modifiable health risk factors and childhood
contexts in later-life health and wellbeing. Separately, sleep disturbances have been shown to
increase the rate at which multimorbidity develops in a cohort of Swedish older adults (60+ years)
(Sindi et al., 2020), highlighting the importance of good sleep for successful healthy ageing in older

adulthood.

1.2 Sleep
Defining sleep

Sleep can be defined from both a behavioural and physiological perspective (Carskadon &
Dement, 2017; Chokroverty, 2017a). Physiologically, sleep is an active anabolic state of recovery
during which biological systems are repaired and restored, and memory consolidation and learning
occur (Carskadon & Dement, 2017; Chokroverty, 2017a). From a behavioural perspective, sleep is
a brief reversible state characterised by the absence of wakefulness, engagement and
responsiveness to the surrounding environment, closed eyes, a resting posture and reduced levels

of mobility (Carskadon & Dement, 2017; Chokroverty, 2017a).

Sleep Architecture

The architecture of sleep references the cyclical organisation of sleep states and stages over an
episode of sleep (Carskadon & Dement, 2017; Chokroverty, 2017a; Sleep Foundation, 2022). Sleep
is comprised of two states of sleep, of which one state can be broken down into three separate
stages (see Table 1). Each sleep state and stage is marked by changes in a set of physiological
parameters, including neurological activity, eye movement, body temperature, and muscular,

cardiovascular and respiratory system activity (Carskadon & Dement, 2017; Chokroverty, 2017a).



Table 1

Overview of human sleep states and stages, their function and the approximate distribution of time

over a typical episode of normal healthy adult sleep.

State Stage Description

Time
spent

Function

Non-Rapid Eye Movement (NREM)

Stage 1 Stage 1 (N1) is the lightest stage and
(N1) through which sleep is entered.

Stage 2 Stage 2 (N2) commences approximately after

(N2 N1 sleep. N2 sleep lasts between 10-60
minutes and becomes progressively longer.
During this stage, the body becomes less
responsive. Brain activity, heart rate and
breathing begin to slow, core body
temperature drops, muscles relax and eye
movement ceases.

Slow Entered after 30—60 minutes of Stage N2

Wave sleep. It is the deepest stage of sleep and is

Sleep the longest (approximately 20—-40 minutes)

(SWS) during the first half of the night. © The length

of time in SWS sleep becomes shorter over a
typical period of sleep. During this stage,
pulse and breathing slow further as the body
becomes more relaxed. ©

Rapid Eye Movement (REM)

Reached after 60—90 minutes of NREM
sleep. 2 REM sleep becomes longer
throughout a typical period of sleep. ¢ and
can last between 10 and 60 minutes. °

This is a highly active state of sleep
characterised by increased neurological
activity, episodic bursts of rapid eye
movement, and phasic changes in blood

pressure, heart rate and breathing regularity.
a,b

75%—-80%

Transitional stage 2%-5%

of sleep. &P

45%-55%

Recovery, growth,  15%—-25%
immune system

function 2 & ¢, visual

and spatial

memory & °

20%—-25%

Memory
consolidation,
learning,
creativity. &P

2 (Carskadon & Dement, 2017). ® (Chokroverty, 2017a). ¢(Sleep Foundation, 2022).



In healthy normal human sleep, the body will enter through NREM sleep and move through
the sleep stages sequentially; with each subsequent stage deeper than the last (Carskadon &
Dement, 2017; Chokroverty, 2017a). The body then transitions to REM sleep through NREM SWS
sleep (Carskadon & Dement, 2017; Chokroverty, 2017a). The distribution of time spent in the various
states, stages, and cycles (i.e., the architecture of sleep) changes throughout an episode of sleep
and seems to be intrinsically linked with how sleep is regulated (Carskadon & Dement, 2017). For
instance, the distribution of Rapid Eye Movement (REM) sleep has been correlated with circadian
oscillations (Achermann, 2017), while the distribution of SWS has been correlated with the length of

the previous wakefulness period (Achermann, 2017).

Sleep Measurement

Sleep can be measured both objectively and subjectively. Polysomnography is the ‘gold
standard’ objective measurement and is typically conducted in a controlled laboratory environment
over one to two days (Rundo & Downey lll, 2019). Several physiological parameters are recorded
and then interpreted using a standardised scoring methodology to determine the occurrence of sleep
states and stages and for how long they last. The limitations of polysomnography are that it is
resource-intensive and timely to undertake (Rundo & Downey lll, 2019). The laboratory setting may
also influence typical sleep patterns as polysomnography studies are conducted outside of the
person’s typical sleeping environment (Ancoli-Israel et al., 2003; Hirshkowitz, 2022; Rundo &
Downey lll, 2019). For a comprehensive overview of polysomnography see Rundo and Downey llI
(2019).

Actigraphy is an alternative objective measurement method that infers when sleep occurs by
monitoring movement. (Ancoli-Israel et al., 2003; Stone & Li, 2022). Its primary advantage is that it
is a less invasive accelerometery-based in-field measurement method that can be utilised over
several days or weeks, thereby providing a view of typical sleep patterns (Ancoli-Israel et al., 2003;
Stone & Li, 2022). While less robust than polysomnography, as sleep architecture cannot be

measured, it is possible to measure sleep timing, total time spent asleep, the number of awakenings,
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sleep efficiency and sleep regulation (Ancoli-Israel et al., 2003; Stone & Li, 2022). Sleep diaries may
be used in conjunction with actigraphy to confirm periods of sleep and wakefulness.

Subjective sleep measurement is more commonplace for large-scale community-based or
population-wide studies, when objective measurement is typically less feasible to conduct (Ibafiez
et al., 2018a). Subjective measurement methods, such as sleep diaries or sleep questionnaires,
record self-reported details or perceptions of sleep and can offer an important point of comparison
for objective measurement studies (Landry et al., 2015; O'Donnell et al., 2009; van den Berg, 2009;
van den Berg et al., 2008). Sleep diaries are used to monitor sleep events over several days and
are typically less susceptible to recall bias as information is recorded immediately before and after
an episode of sleep (Ibafiez et al., 2018a). The information recorded includes bed and wakeup times,
number and time of awakenings, sleep quality, and participant commentary (Carney et al., 2012;
Ibafez et al., 2018a). By comparison, sleep questionnaires can be designed to screen for sleep
disorders, by measuring how often particular sleep events occur and general perceptions of sleep
(Ibéfiez et al., 2018a). Compared to other measurement methods sleep questionnaires are regarded
as the least accurate as they capture personal perceptions of sleep over a generalised period, and
can be influenced by various sources of bias (Ibafiez et al., 2018a). Despite this, validations studies
have demonstrated several questionnaires to be ideal for screening for sleep disorders or specific
dimensions of sleep, including the Pittsburgh Sleep Quality Index, Epworth Sleepiness Scale (ESS),
and the Sleep Disorders Questionnaire (Ibafiez et al., 2018a). The primary advantage of sleep
guestionnaires is that they are inexpensive, do not require professional assistance to complete, and

can complement objective studies to understand patient experiences (lbafiez et al., 2018a, 2018b).



Sleep-Wake Regulation

Sleep is regulated by two separate cyclical biological mechanisms; the circadian timing
system (Process C) and the homeostatic sleep pressure system (Process S) (Achermann & Borbely,
2003; Beersma, 1998; Borbely et al., 2016; Carskadon & Dement, 2017; Dijk & Czeisler, 1995; Dijk,
1999; Dijk & Lockley, 2002). The circadian timing system describes a collection of essential biological
rhythms (circadian rhythms) that occur in most neurological and physiological processes and
regulate neural cell activity, natural fluctuations in hormone levels, and body temperature (Cajochen
etal., 2006; Dijk et al., 2012; Froy, 2011; Hood & Amir, 2017; Logan & McClung, 2019; Van Someren,
2000). The sleep homeostatic process acts as a pressure system, increasing the propensity for sleep
as a function of time awake (Achermann, 2017; Borbely & Achermann, 1992; Borbély & Achermann,
1999). This ‘sleep pressure’ is alleviated after a consolidated period of sleep (Achermann & Borbely,
2003; Achermann, 2017; Beersma, 1998; Borbely et al., 2016; Cajochen et al., 2006; Dijk & Lockley,
2002).

The ‘Two-Process Model’ of sleep regulation poses that the sleep propensity is driven by the
interaction between Process C and Process S. While synchronised, these systems have juxtaposed
effects to establish a rhythm of sleep and wakefulness that coincides with the night and day cycles
(Achermann & Borbely, 2003; Beersma, 1998; Borbely et al., 2016; Carskadon & Dement, 2017,
Dijk, 1999; Dijk & Lockley, 2002). Together, they create the physiological need for sleep, as well as
the propensity to fall asleep (Achermann & Borbely, 2003; Beersma, 1998; Borbely et al., 2016;

Carskadon & Dement, 2017; Dijk, 1999; Dijk & Lockley, 2002) (see Figure 1).



Figure 1

The two-process model of sleep regulation.
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Note. The figure represents the two-process model of sleep regulation as proposed by

Borbely (1982) and Daan et al. (1984). The interaction between the circadian timing systems

(Process C) and the homeostatic sleep pressure system (Process S). Down-regulation of

alerting rhythms coincides with peak sleep pressure to promote and maintain sleep. Once

pressure is alleviated, circadian rhythms are again up-regulated creating and maintaining

the propensity for wakefulness allowing sleep pressure to accrue again.

This image is taken from Schmidt et al. (2007) page 757. The image has been reproduced

with the permission of Taylor and Francis.



Sleep Requirement

Sleep requirement, the amount of sleep needed to wake recovered, vitalised and rested for
the period of wakefulness ahead, is intrinsic to each individual and largely reflective of their
physiological requirements, health, lifestyle, activity, energy expenditure and the quantity, quality,
timing and architecture of their sleep (Chaput et al., 2018). Sleep duration recommendations and
guidelines, such as those produced by the Sleep Foundation (see Figure 2), provide a benchmark
of the amount of sleep typically needed to support good health and well-being. The National Sleep
Foundation’s guidelines are grounded in epidemiological evidence and the recommendations that
have been correlated with better cognition, mental and physical health, recovery and functioning

(Hirshkowitz et al., 2015).



Figure 2
National Sleep Foundation life stage sleep duration recommendations and guidelines.
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https://www.sleepfoundation.org/how-sleep-works/how-much-sleep-do-we-really-need#:~:text=National%20Sleep%20Foundation%20guidelines1,to%208%20hours%20per%20night
https://www.sleepfoundation.org/how-sleep-works/how-much-sleep-do-we-really-need#:~:text=National%20Sleep%20Foundation%20guidelines1,to%208%20hours%20per%20night
https://www.sleepfoundation.org/how-sleep-works/how-much-sleep-do-we-really-need#:~:text=National%20Sleep%20Foundation%20guidelines1,to%208%20hours%20per%20night
https://www.sleepfoundation.org/how-sleep-works/how-much-sleep-do-we-really-need#:~:text=National%20Sleep%20Foundation%20guidelines1,to%208%20hours%20per%20night

Sleep duration recommendations, therefore, provide a good level of guidance for population-
level surveillance and sleep health monitoring (Chaput et al., 2018). While sleep durations
recommended ranges decrease with age, it should not be assumed sleep requirement decreases

too (Taillard et al., 2021).

1.3 Factors affecting sleep

There are many individuals, social, and societal factors that influence sleep across the span
of life (Grandner, 2019). This has been summarised by Grandner (2019) using a socioecological
model of sleep (see Figure 3). The model shows how factors coalesce and interact, highlighting the
reciprocal nature of sleep and health (Grandner, 2019). The model identifies three spheres of
influence. Individual-level factors are those intrinsic to the person and encompass personal and
demographic characteristics, such as age, sex, genetics, physiology, health status (i.e., long-term
health conditions, iliness or a primary sleep disorder), nutrition, levels of physical activity, medication
use, and personal attitudes toward sleep and sleep routines and hygiene practices (Aminisani et al.,
2020; Ancoli-Israel & Ayalon, 2006; Ancoli-Israel et al., 2008; Crowley, 2011; Grandner, 2019; He et
al., 2021; Madden et al., 2014; Partinen, 2017; Sindi et al., 2020). At the social level, factors include
socioeconomic conditions such as area-level deprivation, service accessibility, work patterns,
routines and schedules or caregiving demands. These factors can drive the conditions (i.e., light and
noise), constraints (i.e., schedules) that influence attitudes toward sleep, and behaviours that
influence sleep trade-off decisions. For instance, shift work schedules could dictate the requirement
to wake early (Birth, 2007). Individual and social level factors are nested within wider societal
systems. These systems set the rules and expectations that drive how societies function (Grandner,

2019) such as health care systems and economies (Birth, 2007).
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Figure 3
Grandner’s social-ecological model of sleep. This model illustrates how individual, social and

societal level factors impact sleep and associated implications for domains of functioning and

waking health.
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Psychology, Health, Choices

N

Domains of Functioning
Metabolic ] [ Immunologic]

General Cardiovascular
Health Health

Health Health

Behavioral Emotional Cognitive Physical
\ Health Health Health Health J

Note. The figure represents the full sociological model, combining Figure 5.5 (pg. 49) and
Figure 5.6 (pg. 50) from Grandner’s Social-Ecological Model of Sleep Health (Grandner,

2019). Reproduced with permission of Elsevier and adapted with permission of Grandner,

M. A.



Sleep disorders

Sleep disorders can impact the quality, timing and opportunity for sleep (Ancoli-lsrael &
Ayalon, 2006; Crowley, 2011; Roehrs & Roth, 2001), and can exist in the absence of underlying
health conditions (e.qg., primary) or be secondary to other medical or psychological conditions (Suzuki
et al., 2017). Regardless of whether its aetiology is as a primary condition or as sequelae, sleep
disorders may cause poor daytime functioning, sleepiness, poor quality sleep or shorter or longer
sleep durations (Ancoli-Israel et al., 2008; Suzuki et al., 2017). As a consequence, they are known
to cause poorer response times, performance, short-term memory, concentration, attention, energy,
and motivation in both young and older adult populations (Ancoli-Israel et al., 2008; Lee & Sibley,
2019; Matsumoto & Chin, 2019; Medic et al., 2017; Rod et al., 2014; Suzuki et al., 2017). In older
adults, sleep disorders and poor sleep have been correlated with the increased risk of falls and
fractures, poorer quality of life, depression, anxiety, and greater cognitive decline, compared to
healthy subjects (Ancoli-Israel et al., 2008).

Sleep disorders can occur at any age, although comparisons between younger and older
adults suggest some become prevalent with age. A comparison of studies summarised in Table 2
suggests that insomnia, sleep apnoea and restless legs syndrome all increase with age, while short
sleeping is more of an issue for younger populations.

These differences may be in part due to the aetiology of sleep disorders, the reciprocal
relationship between sleep and health, differences in definitions and diagnostic thresholds, and
variations in measurement approaches and methodology between studies (Ohayon, 2011; Ohayon,
2004). Some studies define insomnia as the difficulty initiating and maintaining sleep that results in
insufficient duration or quality of sleep, despite having a good opportunity for sleep (Ancoli-Israel &

Ayalon, 2006; Paine et al., 2004; Suzuki et al., 2017).
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Table 2
Comparison of estimates for sleep disorders (insomnia, sleep apnoea, restless legs syndrome),
daytime sleepiness, and short and long sleep between general and older adult samples from

studies done Internationally and in NZ.

General adults Older adults

International New Zealand International New Zealand
Insomnia 10.00-30.00? 4.60-36.50° 30.00-50.002 25.00-33.00°
Sleep apnoea 0.89-15.002 0.70-22.00° 24.00-62.002
sRyenchIr?)Srielegs 3.00-15.002 16.60-67.20% ¢
Daytime sleepiness 2.80-26.10°¢ 8.80-24.6° 5.20-6.00°
Short sleep 7.70-53.30%9¢ 22.95-53.90° 12.30° 37.00-38.20°
Long sleep 2.80-9.50 ¢ 3.20-6.10° 5.90-7.30°

3(Ohayon, 2011); ® Appendix 1; ¢ (Ohayon, 2008); Y(Matsumoto & Chin, 2019), ¢(Meers et al., 2019)

Other studies, however, apply more specific diagnostic criteria for insomnia such as: (1)
learned sleep prevention (psychological insomnia), (2) sleep misperception and duration
underestimation (paradoxical insomnia), or (3) where there are no clear signs of its cause (idiopathic
insomnia) (Suzuki et al., 2017). Similar can be shown for sleep-related breathing disorders. Mihaere
et al. (2009) reported varying prevalence estimates for obstructive sleep apnoea in NZ when different
respiratory disturbance index (RDI) thresholds were used with and without the presence of excessive
daytime sleepiness.

Table 3 and Table 4 summarise the prevalence of self-reported sleep complaints in studies
among community-dwelling older adult (65+ years) and general adult (15+ years) populations in NZ,
respectively. Together, these tables highlight a paucity of research on older adults in the NZ context.

Prevalence estimates for difficulty initiating, maintaining and resuming sleep, early morning
14



awakenings, and waking unrefreshed and commonplace sleep disorders are absent for older adults.

Sleep complaints were measured in two studies, although exact figures were not reported (Gibson

et al., 2020; Gibson et al., 2016). Given the disposition of older adults toward experiencing poor

sleep, there is a case for further research on this population.

These tables also highlight differences in sleep by ethnicity. Disparities in sleep health have

consistently been found, particularly in younger-middle-aged adults in NZ. A comprehensive table

detailing the focus and results of prevalence studies in NZ summarised in Table 3 and Table 4 is

available in Appendix 1.

Table 3

Summary of prevalence estimates (%) for symptoms of problem sleep and sleep complaints in the

NZ older adult population (65+ years).

Current

Persistent

Feeling Dissatisfied

Short sleep Long Sleep Sleeping Sleeping Fgellng worn with
tired
Problem Problem out sleep
Overall 37.00-38.208 5.90-7.302 50.00°  34.00° 18.00°
Male 25.30°¢
Female 33.00¢
Maori 26.30¢ 29.40¢
Non-Maori 31.70°¢ 26.50¢
Range 37.00-38.20 5.90-7.30 25.30-33.00 26.40-29.40 50.00 34.00 18.00

3(Lee & Sibley, 2019); ® (Myllyntausta, et al., 2021); ¢(Gibson et al., 2016); Y(Gibson et al., 2020)
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Table 4

Summary of prevalence estimates (%) for symptoms of problem sleep and sleep complaints in the NZ general adult population (15 years and older).

-~ . Current :
L, s dme SRR OVUEY OSSN pwwe  men wee  SEE
sleep morning refreshed (%chronic) (OSA)d 4=
Overall 29.602 21.80%—36.009 34.009 —49.20*  34.00¢ — 39.30° 54.50° 25.102 8.80¢-14.80*  37.10-37.50°° 4.20-5.10°
Male 37.20 - 38.30° 3.90-4.90°
Female 36.70 — 37.80° 5.00 - 5.20¢
Maori P ¢ 10.40° — 36.50° 12.70° — 28.40° 53.00° 14.80° — 48.80° 59.10° 33.00 (28.60)° 29.55"— 48.00°°
Male ¢ 45.13 — 46.61¢ 11.87 — 24.60¢° 39.84% 4.40* — 22.00"
Female ¢ 42.12 — 47.85¢ 11.78 — 22.15¢ 38.16% 2.00*6.30"
Non-Maori ° 28.70° 20.80° 48.60° 38.00° 53.80° 26.40 (24.60)°
Male ¢ 42.05 — 47.30¢ 15.58 — 17.68¢ 37.82% 4.10* — 11.40"
Female ¢ 43.10 — 44.80¢ 10.99 — 12.06¢ 36.33% 0.70* — 3.00"
Pacific &' 5.60 7.90 9.90 22.95"-53.90° 4.60 — 5.40¢°
Asian ©¢© 5.60 6.90 4.90 36.20 — 40.80° 3.20-6.10°
Other © 4.60 6.00 9.90
European ©© 7.00 10.40 9.10 34.00 — 34.50°¢ 4.40 - 5.00°
Range 4.60 — 36.50 6.90 — 36.00 34.00 — 53.00 4.90 — 48.80 42.05-59.10 25.10 - 33.00 8.80 —24.60 22.95-53.90 3.20-6.10 0.70-22.00

Note. ‘Insufficient Sleep’ reflects prevalence estimates reported as either ‘never or rarely getting enough sleep’(+) or short sleep durations (®). Obstructive Sleep Apnoea (OSA) was either measured according to

where the Respiratory Disturbance Index (RDI) 25 (4A); or where the RDI 25 and Epworth Sleepiness Scale (ESS) Score >10 (H).

3(Paine et al, 2005); ?(Paine et al. , 2004); ¢(Paine et al., 2019); Y(Mihaere et al.,2009); ¢(Lee & Sibley, 2019); {(Paine et al., 2016); 9(Wilsmore et al., 2013).
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Ageing

With ageing, circadian rhythms become less pronounced and weaker than the juxtaposed
homeostatic sleep pressure system (Taillard et al., 2021). This can result in greater sleep pressure
when physiological systems are promoting wakefulness or physiological rhythms are unable to
withstand lower sleep pressure thresholds (Taillard et al., 2021). This increases the propensity to fall
asleep in either situation (Taillard et al., 2021). Age-related changes in sleep architecture are also
well-documented (Aira et al., 2008; Carskadon & Dement, 2017; Chokroverty, 2017a; Hirshkowitz et
al., 2015; Hood & Amir, 2017; Li et al., 2018; Logan & McClung, 2019; Miner & Kryger, 2020; Ohayon,
2004; Skeldon et al., 2016; Taillard et al., 2021; Van Someren, 2000). In one meta-analysis of
objective sleep studies, Ohayon (2004) concluded older adults experienced less SWS and REM
sleep, and more N1 and N2 NREM sleep. Sleep onset latency and awakenings after sleep onset
were also more prominent in older adults (see Figure 4). These changes together mean sleep
becomes lighter and more transitory with age.

These objective findings align with subjective experiences of sleep reported by older adults.
It is commonplace for older adults to report difficulty initiating and maintaining sleep, more daytime
napping, frequent night-time awakenings, and feeling as though it is more difficult to get the amount
of sleep they feel they need (Ancoli-Israel et al., 2008; Carskadon & Dement, 2011; Chokroverty,
2017a, 2017b; Crowley, 2011; Li et al., 2018). The aforementioned sleep complaints may be
mediated or moderated by various factors which can include (but are not limited to) light exposure,
physiology, exercise, diet and meal times, socialisation, and socioeconomic factors. (Ancoli-Israel &
Ayalon, 2006; Ancoli-Israel et al., 2008; Chokroverty, 2017b; Crowley, 2011; Dew et al., 2003;
Gallicchio & Kalesan, 2009; Grandner, 2019; Logan & McClung, 2019; Ohayon, 2004; Rod et al.,

2014)
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Figure 4

The distribution of time (minutes) asleep across various states and stages of sleep across the
lifespan in (years). The changes in sleep architecture across the lifespan mean the nature and
quality of sleep differ between young and older adults.
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Note. SWS: Slow wave sleep. REM: Rapid Eye Movement. WASO: Wakefulness After Sleep
Onset. Image sourced from Ohayon et al. (2004). This image has been reproduced with

permission given by SLEEP Journal.

Sex differences

Sex-specific differences in sleep become evident during adolescence (Meers et al., 2019).
This is due to the regulation and functioning of the endocrine system, which is closely tied with sleep
regulation, being intrinsically linked with biological sex (Meers et al., 2019). Therefore, sex-specific
differences that appear in sleep coincide with the biological age at which puberty commences, and
reflect differences in the reproductive and growth hormone fluctuations between males and females

(Meers et al.,, 2019). Research investigating poor sleep in females has shown fluctuations in
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menstruation coincide with shifts in circadian rhythms and sleep architecture. Equally, the incidence
of insomnia coincides with menopause in women; and the incidence of poor sleep in males is
correlated with declines in testosterone (Meers et al., 2019). Research investigating sex-specific
differences in older adults has shown women experience subjectively worse sleep when compared
with males (Meers et al., 2019; van den Berg, 2009). While older females are more likely to report
difficulty falling asleep or worse quality sleep, older males have been found to have objectively worse
sleep (Meers et al., 2019; van den Berg, 2009). Some objective sleep studies have found a more
pronounced reduction in SWS and increases in N1 sleep in older males, compared to older females
(Meers et al., 2019). In NZ, Mihaere et al. (2009) found obstructive sleep apnoea to be more
prevalent among males, whereas Paine et al. (2004) found females more likely to self-report having

a current sleeping problem, difficulty falling asleep and feeling unrefreshed when waking.

Ethnicity differences

Internationally, it has been shown that sleep health is not equitable across ethnicities
(Johnson et al., 2019; OECD, 2017), and similar findings have been made in NZ (Gibson et al., 2020;
Gibson et al., 2016; Mihaere et al., 2009; Paine & Gander, 2016; Paine et al., 2005; Paine et al.,
2019; Stephens et al., 2020). Indigenous and immigrant adults in the United States are at greater
risk of sleep short, excessive sleepiness and poorer sleep quality, compared to Caucasian adults
(Johnson et al., 2019). Here in NZ, insufficient sleep and short sleep are more prevalent among
Maori (Paine & Gander, 2016). Maori have also been found more likely to report long sleep on
scheduled days (Paine & Gander, 2016). Increasingly, health disparities in indigenous populations,
immigrant communities, and minority ethnic groups are recognised as a consequence of legacy
social inequality (Grandner, Patel, et al., 2010; Johnson et al., 2019; Paine & Gander, 2016; Reid et
al., 2017; Stephens et al., 2020). Socioeconomic disparities and social inequalities impact living
standards, sleeping environments, physical and mental health and access to healthcare (Grandner,

Patel, et al., 2010; Johnson et al., 2019; Paine & Gander, 2016; Stephens et al., 2020). Among many
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things, these can coalesce to influence sleep health and access to services to identify and treat sleep

disorders or manage poor sleep.

Socioeconomic conditions

Factors reflecting how life and livelihood are experienced at the individual and collective level
include education achievement, income, employment status, occupation, access to services, and
area deprivation (Dulin et al., 2011; Grandner, Patel, et al., 2010). Lower socio-economic status has
been associated with poor sleep, internationally and in NZ (Gibson et al., 2016; Grandner, Patel, et
al., 2010; Paine & Gander, 2016; Paine et al., 2004). A literature review by Grandner et al. (2010)
signalled key issues such as long work hours, education achieved and income were correlated with
short sleep or long.

Childhood socioeconomic status appears to be significantly associated with engagement in
health behaviours and risk factors throughout life, as well as health status and health outcomes in
older age (Aminisani et al., 2020; Dulin et al., 2011; OECD, 2017; Stephens et al., 2020; Szabd,
Hyde, et al., 2021; Szabd, Towers, et al., 2021). Studies from NZ have found that indicators of poorer
socioeconomic status (i.e., deprivation index, income, education level) are associated with poorer
physical and mental health and access to services and supports (Allen & Alpass, 2020; Aminisani et
al., 2020; Stephens et al., 2020; Szabd, Towers, et al., 2021). Stephens et al. (2020) demonstrated
that higher childhood socioeconomic status was typically associated with better socioeconomic
status in adulthood, which in turn contributed to better health status in older adulthood. In the study
by Stephens et al. (2020) several dimensions of socioeconomic status were considered including
material well-being, overcrowding, housing quality, education achievement, occupation grade and
financial history. Cross-sectional and prospective cohort studies have demonstrated poorer socio-
economic status (measured in terms of area deprivation, education, unemployment, and low income)
are all associated with poorer sleep (Gibson et al., 2016; Mihaere et al., 2009; Paine & Gander,
2016; Paine et al., 2005; Paine et al., 2019). The available information suggests that socioeconomic
conditions play an important role in healthy ageing trajectories, as well as the ability to attain enough
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good quality sleep regularly. While the opportunities to influence good health status in later life may
present as early as childhood the role of sleep as a mediator or moderator of health status in light of

socioeconomic conditions requires more research.

Long-term health conditions

Physiological and psychological health has a bidirectional relationship with sleep (Ancoli-
Israel & Ayalon, 2006; Sindi et al., 2020; Suzuki et al., 2017). Sleep disorders have been shown to
precede physiological, psychological, or neurological diseases (Suzuki et al., 2017). As one example
of this, Suzuki et al. (2017) reported half of the idiopathic REM Behaviour Disorder patients
developed a parkinsonian disorder within ten years, and almost all patients with REM Behaviour
Disorder developed a neurodegenerative disorder. Equally, challenges accruing sufficient quantity
and quality sleep are associated with poorer health status and the incidence of mental and physical
health conditions and multimorbidity (Aminisani et al., 2020; Ancoli-Israel & Ayalon, 2006; He et al.,
2021; Sindi et al., 2020; Stewart et al., 2020; Suzuki et al., 2017).

In older populations, poor sleep and sleep disorders have been correlated with increased
chronic disease accumulation (Ancoli-Israel & Ayalon, 2006; Ancoli-Israel et al., 2008; He et al.,
2021; Sindi et al., 2020; Suzuki et al., 2017), which emphasises the importance of early sleep
detection for healthy ageing. Sindi et al. (2020) found moderate to severe sleep disturbances in older
adults was associated with a higher incidence of physiological and psychological conditions including
cardiovascular disease, depression, dementia, osteoporosis and joint disease. (Suzuki et al., 2017)
also reported older adults with insomnia or sleep-disordered breathing were at a greater risk of
cardiovascular disease, metabolic syndromes, diabetes, hypertension and stroke. (Suzuki et al.,
2017). A meta-analysis of epidemiological sleep duration studies by Gallicchio and Kalesan (2009)
found short sleep duration was associated with cardiovascular and cancer-related mortality, whereas
long sleepers were found to be at greater risk of all course mortality. The literature available
demonstrates that sleep is a crucial determinant of well-being. Despite this, there is much to learn
about the cumulative impact of poor sleep, sleep disturbance and sleep disorders in the aetiology of
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long-term health condition and their co-occurrence. The accumulation of chronic conditions with
ageing may mean older adults are at a greater risk of poor sleep due to the bi-directional relationship

between sleep and health (Ancoli-Israel & Ayalon, 2006; Crowley, 2011, Foley et al., 2004).

Medications

Pharmaceutical management of chronic iliness, conditions and diseases can negatively impact the
guantity and quality of sleep. Where some medications have a stimulating effect (i.e.,
bronchodilators, corticosteroids, decongestant respiratory medications, antihypertensives, serotonin
reuptake inhibitors thyroid medications), others have hypnotic or sedative effects that can promote
daytime tiredness or drowsiness (i.e., prescription pain medications, first-generation antihistamines,
some antipsychotics, antiparkinsonian and antidepressants) (Ancoli-Israel & Ayalon, 2006; Neikrug
& Ancoli-Israel, 2010). Alone these medications may impact sleep, however, comorbidity and
multimorbidity may require multiple pharmaceutical interventions. Polypharmacy describes the
concurrent use of five or more medications (Health Quality & Safety Commission New Zealand,
2021). It may be appropriate for the treatment of complex conditions, or where there are multiple
health conditions requiring management. Inappropriate combinations can, however, be harmful.
Opposing or cumulative side-effects can increase the risk of excessive drowsiness or over-sedation,
confusion, urine retention, hypotension, renal failure and falls (Health Quality & Safety Commission
New Zealand, 2021). Older adults as a cohort are particularly susceptible to polypharmacy, in part
owing to the increased prevalence of comorbidity for which pharmacological intervention is required
(Ancoli-Israel & Ayalon, 2006; Crowley, 2011; Health Quality & Safety Commission New Zealand,
2021; Wallis, 2015). Available evidence suggests the risk of adverse reactions increases with the
number of medicines taken and is more likely to be problematic in older adults of advanced age (e.g.,

85 + years) as comorbidity is more likely (Health Quality & Safety Commission New Zealand, 2021).
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Environmental factors

The circadian pacemaker is sensitive to both biological (internal) and environmental
(external) factors such as light, temperature, exercise, meal timings, work schedules and social cues.
These external factors, otherwise known as ‘zeitgebers’, are capable of entraining biological rhythms
to the 24-hour cycle (Astiz et al., 2019; Dijk & Czeisler, 1995; Duffy & Wright Jr, 2005; Khalsa et al.,
2003; Lane et al., 2016; Van Someren, 2000). These environmental factors are, therefore, capable
of influencing the period, phase and amplitude of the circadian rhythms and can help to promote
healthy sleep (Astiz et al., 2019; Chun et al., 2021; Dijk et al., 2012; Minch et al., 2020). Of these
factors mentioned, light is the primary external time cue, and is considered to have the greatest
influence on circadian rhythms (Dijk et al., 2012; Minch et al., 2020). This is owing to the mammalian
visual system which moderates entrainment by light via the retinohypothalamic tract (Astiz et al.,
2019; Duffy & Wright Jr, 2005; Froy, 2011). Light has been demonstrated to serve non-
pharmacological interventions effective for entraining disturbed sleep patterns and reducing sleep

disorders in older adult populations with dementia and Alzheimer’s (Montgomery & Dennis, 2002).

Physical activity

Physical activity is another external cue to the circadian system (Astiz et al., 2019; Atkinson
& Davenne, 2007; Driver & Taylor, 2000; Kredlow et al., 2015; Yang et al., 2012). Studies have
shown physical activity to be associated with longer sleep duration and more SWS (Driver & Taylor,
2000). By contrast, sedentary behaviour has been demonstrated to increase the risk of insomnia
and sleep disturbance (Seol et al., 2020; Yang et al., 2017). With age, patrticipation in physical
activities tends to decrease. For some older adults, exercise may support their health maintenance,
cognition, well-being or disease management, and provide an enjoyable pastime or opportunity to
socialise. For others, there may be significant barriers to maintaining good levels of activity
(Rasinaho et al., 2007). Poor health, fear of injury, tiredness, poor eyesight, cost, insecurities and

feeling vulnerable, or unsuitable environments can all impede engagement in regular activity or
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exercise for older adults (Rasinaho et al., 2007). Studies that have investigated the effect of
increased physical activity on sleep in sedentary older adults demonstrated improvements in sleep
duration, efficiency, quality, daytime function and reduced use of sleep medication (Seol et al., 2020;

Vanderlinden et al., 2020; Yang et al., 2012).

Nutrition

Several studies have investigated the relationship between nutrition and sleep (Dashti et al.,
2015; Noorwali et al., 2018; Partinen, 2017; Patel et al., 2014). Together, these studies have
demonstrated that good nutrition plays an important role in supporting sleep (Dashti et al., 2015;
Noorwali et al., 2018; Partinen, 2017; Patel et al., 2014). For instance, fruits such as tart cherries,
kiwifruit, chamomile tea or milk promote sleep by increasing plasma tryptophan, and nutrients like
lycopene, magnesium, and adequate sodium may help to promote good sleep (Partinen, 2017). By
contrast, lower fruit and vegetable consumption, poor quality diets and poor meal timing and irregular
eating habits may deleteriously impact sleep (Dashti et al., 2015; Noorwali et al., 2018; Partinen,
2017; Patel et al., 2014). For instance, excessive sodium intake, insufficient ascorbic acid, or caffeine
consumption can impact sleep initiation. Carbohydrates, fats and proteins impact sleep differentially,
according to the ratio in which such meals are consumed and when such meals are consumed
(Partinen, 2017).

Poor diets and poor sleep are both recognised risk factors for obesity (Dashti et al., 2015;
Grandner et al., 2012; Johnson et al., 2019; Meers et al., 2019; Wheaton et al., 2011). Obesity has
been recognised as a risk factor for sleep-disordered breathing (Mihaere et al., 2009) and to impact
sleep pressure, sleep duration and daytime napping in general adult and older adult populations
(Mihaere et al., 2009; Patel et al., 2014). There are several mechanisms for how the relationship
between obesity and poor sleep may occur. Patel et al. (2014) proposed irregular sleep-wake
rhythms may be synonymous with irregular eating habits, which themselves were independently
associated with weight gain. Alternatively, higher night-time caloric intake is associated with later
bed times, circadian dysfunction and dysregulation which impact metabolism and glucose regulation
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to promote weight gain (Patel et al., 2014). Short sleep has also been found to alter levels of plasma
ghrelin and leptin to increase appetite and the preference for energy-dense foods (Dashti et al.,

2015; Noorwali et al., 2018; Partinen, 2017; Patel et al., 2014)

Smoking

Smoking is a well-recognised risk factor in several non-communicable diseases and is a
leading cause of morbidity and mortality (Amiri & Behnezhad, 2020; Barnett et al., 2009; dos Reis
Costa, 2017; LaCroix et al., 1991; Phillips & Danner, 1995). It has been shown to deleteriously impact
sleep and alter sleep architecture, contributing to the occurrence of daytime sleepiness, shorter sleep
durations and difficulty initiating sleep (Amiri & Behnezhad, 2020; dos Reis Costa, 2017). There are
several mechanisms by which this relationship is proposed to occur. Nicotine may stimulate the
release of neurotransmitters involved in the regulation of wakefulness (dos Reis Costa, 2017; Suzuki
et al., 2017), and decreased plasma nicotine concentration can occur during sleep, driving cravings
or symptoms of withdrawal (Amiri & Behnezhad, 2020; dos Reis Costa, 2017). Smoking also has a
deleterious impact on the respiratory system, causing breathing difficulty or sleep-related breathing
disorders. (Amiri & Behnezhad, 2020; dos Reis Costa, 2017). Habitual smoking can also contribute
to the development of long-term health conditions to which sleep problems may be secondary
morbidity causing diminished sleep quality and increased daytime sleepiness. (Amiri & Behnezhad,
2020; Brook et al., 2015; dos Reis Costa, 2017).

This relationship between sleep and smoking is largely understudied in older adults, and this
may be due to the cessation of smoking (Ministry of Health, 2021). One study investigating the
relationship between sleep and smoking in Chinese older adults determined that ex-smokers and
current smokers were more likely to experience sleep durations outside of the recommended sleep

ranges (i.e., short or long sleep) (Lee et al., 2021).
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1.4 The role of alcohol in sleep disturbance

Older adults are at a significantly high risk of alcohol-related harm. This is primarily because
ageing is associated with a decreased ability to metabolise alcohol, the presence of multiple long-
term health conditions and concurrent use of medications (Cousins et al., 2014; Crowley, 2011,
Szabo et al., 2019; Towers et al., 2011). This means that similar levels of alcohol consumed by
younger and older people can result in a greater level of toxicity in an older person whose body
cannot process ethanol as efficiently (Towers, Philipp, et al., 2018). Research in young-to-middle-
age adult samples shows that alcohol has a deleterious effect on sleep (Colrain et al., 2014; Ebrahim
et al., 2013; Garcia & Salloum, 2015). However, much less research is available among older adult
samples. Ebrahim et al. (2013) synthesised the findings of studies on the effects of alcohol on normal
sleep in young-to-middle-aged adult populations. Their study found at all dosages, night-time alcohol
consumption reduced sleep onset latency (i.e., the time to fall asleep) and sleep was more
consolidated (i.e., fewer awakenings after sleep onset and increased SWS) in the first half of the
night. In the second half of the night, sleep was more fragmented (Ebrahim et al., 2013). At all
dosages, Ebrahim et al. (2013) found the onset of the first REM sleep period was significantly
delayed, and the total amount of REM sleep attained was reduced. In addition to the dose consumed,
the time of consumption relative to when sleep occurs can also influence sleep. As outlined by
Colrain (2014) blood alcohol levels may continue to rise after sleep onset and fall as it is metabolised.
The variable concentrations throughout a sleep episode have a profound effect on sleep architecture,
as might the secondary effects of alcohol consumption (i.e., the concentration and elimination of
metabolites) (Colrain et al., 2014).

Despite the increased sensitivity and risks associated with drinking alcohol, emerging
research shows that some older adults self-medicate with alcohol to combat their challenges with
sleep (Aira et al., 2008; Bareham et al., 2019), as well as for health benefits or social reasons
(Bareham et al., 2019; Canham & Mauro, 2016; Cousins et al., 2014; Haighton et al., 2018). While
previous research highlighted that health benefits of moderate drinking exist (Bareham et al., 2019;

Jaussent et al., 2011), Towers, Philip et al. (2018) found alcohol-related differences in health were
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not significant when socioeconomic status was adequately controlled for. Therefore, concluding
socioeconomic status was a key predictor of the health benefits of moderate-level alcohol
consumption (Towers, Philipp, et al., 2018). Another NZ study by Szab6 (2021) identified several
significant childhood predictors for life-course drinking trajectories. For instance, childhood
socioeconomic status, parental alcohol misuse, and the age of alcohol initiation determined the
health impact of life-course drinking trajectories. The trajectories in this study spanned the age of
initiation through to older adulthood. Differences in alcohol consumption behaviours and the
relationship between health status in older adults have become more evident in recent years (Britton
et al., 2020; Szabo et al., 2019). Studies have consistently determined profiles that characterise
hazardous drinking to be associated with poorer health status, Szab6 (2021) also emphasised that
frequent light drinking was not necessarily low-risk. The study by Szab6 (2021) identified a high
proportion of frequent light drinkers who experienced alcohol-related comorbidities. In NZ studies
have also demonstrated that alcohol consumption trajectories can show little to no change over the
course of life (Szabd, Towers, et al., 2021; Szabo et al., 2019; Towers, Sheridan, et al., 2018a,
2018b). Therefore, interventions that address the role of alcohol in sleep disturbance observed in
later life may require early life intervention to mitigate the long-term impacts of poor sleep and alcohol

use patterns in older age.

1.5 Aims of this Thesis

This research will describe profiles of sleep in the NZ population and explore the
demographic and health differences between sleep profiles in older adults. This thesis will investigate
how alcohol use is associated with sleep profiles in older adult drinkers in NZ. There are three

research objectives for this study:

1. To explore the extent to which distinct sleep profiles exist within the adult and older population
2. Identify the demographic and health factors that underpin sleep profile membership in older
adulthood; and

3. Explore how alcohol use is related to sleep profile membership in older adulthood.
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Based on the literature considered here, it was hypothesised that:
1. The prevalence of sleep profiles characteristic of poor sleep will be more prevalent among
older adults, than the younger general adult population;
2. Factors indicative of poor health in older adulthood (i.e., multimorbidity, polypharmacy, poor
nutrition, etc.) will be associated with profiles characteristic of poor sleep; and
3. More harmful alcohol consumption tendencies are associated with profiles of poor sleep

among older adult drinkers.
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2 Methodology

This section discusses the approach taken to quantitatively investigate factors associated
with sleep profiles among older adults. Secondary data analysis of the Ministry of Health’s 2013/2014

New Zealand Health Survey (NZHS) data was conducted to achieve the aims of this thesis.

2.1 The New Zealand Health Survey

The NZHS is a large sample survey of the resident population of NZ that is commissioned by
the Ministry of Health. The survey is conducted on an annual basis and provides a mechanism

through which population health data can be collected (Ministry of Health, 2011, 2014c).

Questionnaire

The survey consists of two components; the (1) core and (2) module questionnaire. The core
guestionnaire is intended to collect data for ongoing monitoring, such as long-term health conditions,
health service utilisation, patient experience, protective and risk factors, health status,
anthropometry, and sociodemographic information. For this reason, the core questionnaire is kept
consistent across each survey wave (Ministry of Health, 2014c). The module questionnaire is used
to assess emerging health trends or health topics of interest. These survey items typically change
between survey waves (Ministry of Health, 2014c). The 2013/2014 NZHS presented five sleep items
in the module questionnaire. These items were used to collect information on typical sleep durations,

sleep disorders and daytime sleepiness in the NZ population.

Sample Design

The NZHS survey sample was drawn using a dual-frame complex multistage stratified
probability proportion to size sampling process (Ministry of Health, 2011, 2014c). Participants were
drawn either through area-based sampling (sampling frame one) or electoral roll sampling (sampling
frame two) (Ministry of Health, 2014c). The dual sampling frame aimed to improve the representation

of Maori and minority ethnicity groups to ensure the estimates derived and differences detected
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could be achieved with the same degree of statistical precision (Ministry of Health, 2014c). See the

Ministry of Health (2014c) for a detailed report on this methodology.

Target and Survey Population

The NZHS survey was designed to monitor the health status of the resident population of all
ages living in NZ (Ministry of Health, 2011, 2014c). This extends to non-private dwellings (e.g.,
retirement facilities, student accommodation, apartment complexes, etc.) which were previously
excluded from much earlier standalone versions of the NZHS (Ministry of Health, 2014c). A small
number of households and facilities were excluded from the NZHS survey populations. These
included households in remote areas or located off of the mainland of NZ, correctional facilities,
hospitals, dementia care units and hospital-level care units in aged care and retirement institutions.
Surveys were conducted in the home of respondents with trained interviewers present. Information
was captured electronically and interviews presented showcards with possible response options. In
addition to the survey questions, interviewers were required to capture objective anthropometry
measurements, namely height, weight, waist circumference and blood pressure. The 2013/2014
NZHS was approved by the multi-region ethics committee (MEC/10/10/103) (Ministry of Health,

2014c).

2.2 Measures

Key items investigated as part of this thesis are summarised here. The measures
investigated here align with Grandner’s (2019) social-ecological model of sleep, although reflect the
variables available under the NZHS.

For a detailed overview of all questions within the 2013/2014 survey see the Ministry of
Health’s website (Ministry of Health, 2014d). Furthermore, information on the variables, standards
and technical definitions are available in the Ministry’s methodology report, content guide and

indicator interpretation guide (Ministry of Health, 2014a, 2014b, 2014c).
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Demographics
Age

Age (in years), calculated as the difference between the participants' date of birth and the
date the survey was completed was available on the dataset. Age was used to classify each
respondent’s life stage as either ‘teenagers’, ‘young adults’, ‘adults’ or ‘older adults’ according to
their age at the time they participated in the survey. Life stages were defined according to the
National Sleep Foundation Sleep Duration Recommendations and Guidelines (Figure 2)

(Hirshkowitz et al., 2015).

Ethnicity

Ethnicity data were collected by asking participants to indicate “Which ethnicity group or
groups do you belong to?”. Participants could indicate belonging to one or multiple ethnicities. The
dataset included a derived binary indicator ethnicity variable which indicated where a respondent

identified as ‘Maori’.
Sex

At the outset of the survey, participants were asked to indicate if they were male or female.
Participants had the option to refuse this question. This item was retained for analysis to identify

males from females.

Sociodemographic
Sociodemographic data collected included (but was not limited to) area-level deprivation, the
highest level of education attained, employment status, and household level of income. Information

retained for analysis follows.
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Deprivation

The New Zealand Deprivation (NZDEP) Index was retained to provide an estimate of socio-
economic deprivation for each respondent (Atkinson et al., 2014). The dataset included quintile and
decile measures for the 2006 and 2013 versions of the deprivation index. The ordinal scale index
reflects eight dimensions of deprivation and increases as the degree of deprivation. The NZDEP
Index 2013 quintiles were retained for the current study, as this reflected the level of deprivation at
the time the survey was conducted, and quintiles offered greater statistical power when analysing

smaller subpopulation groups (e.g., the older adult cohort).

Education

Two survey items were used to determine each participant’s level of education: (1) “What
was your highest secondary school qualification?”, and (2) “What was your highest completed
qualification?”. These were cross-referenced to determine the highest level of education a
respondent had achieved, as follows: (1) Lower secondary, (2) Upper secondary, (3) Tertiary, and
(4) Other. The category definitions derived were consistent with the education level variable available

in the 2017/18 and 2018/19 NZHS.

Household Income

The equivalised household income according to the OECD modified approach using two
survey items: (1) the combined annual household income from all sources, before tax, earned over
the preceding 12-month period, and (2) the household occupancy (OECD; Stats NZ, 2019). As
household income response options were categorical, the median household income value for each
category was assigned as a proxy value with exception of the lowest and highest income categories.
Instead, values were assigned according to a priori information (Perry, 2018). The median
equivalised household income value was ($36,667), The ‘low’ income tercile was set at half of the
median equivalised household income ($18,333.50), and the ‘high-income tercile was set at 1.5
times the median equivalised income ($55,000.50). Tercile thresholds were informed by a priori

information. See Ministry of Social Develop Income Report by Perry (2018)
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Sleep

There were five sleep items administered in the NZHS 2013/2014 survey to assess the
prevalence of problem sleep in NZ adults (see Table 5). Survey items were informed by questions
administered in existing population health surveys, namely: the (1) National Health and Nutrition
Examination Survey (NHANES) and (2) National Health Interview Survey (NHIS) conducted by the
Centre for Disease Control and Prevention (Ministry of Health, 2014a). Amendments to the wording
of questions were made in consultation with members of Massey University’s Sleep-Wake Research
Centre (Ministry of Health, 2014a).

Table 5
Summary of sleep items within the NZHS 2013/2014

Question Response options Question note

Sleep disorder

Have you ever been 1=Yes Taken from NHANES
told by a doctor or 2=No Abbreviated Sleep Disorder
other health Questionnaire

professional that
you have a sleep

disorder?
What was the sleep 1 = Obstructive sleep apnoea
disorder? 2 = Insomnia
3 = Restless legs
4 = Other [specify]
What treatments do 1 = No treatment
you now have for 2 = Medicines, tablets, pills, or injections
your sleep 3 = Diet
disorder(s)? 4 = Counselling

5 = Exercise or physiotherapy
77 = Other [specify]

Excessive Sleepiness

In the last four 1 = Never Amended from NHANES
weeks, how often 2 =1 time a month Questionnaire, “In the base
did you feel 3 =2 -4 times a month month, how often did you
excessively sleepy 4 =5 - 15times a month feel excessively or overly
during the day? 5 =16 — 30 times a month sleepy during the day?”
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Question Response options Question note

Sleep Duration

How many hours of Recorded in one-hour increments. Amended form NHIS Sleep
sleep do you usually (1 — 24hrs). Duration Question “On
getin a 24-hour average, how many hours of
period, including all sleep do you get in a 24-
naps and sleeps? hour period

Note. The sleep duration question presented in the NZHS 2013/2014 survey was introduced for

continuous monitoring in the NZHS 2017/2018.

Life stage-specific sleep duration

Life-stage-specific sleep durations were discussed earlier (see Figure 2). National Sleep
Foundation guidelines outline two sets of guidelines, those that are (1) ‘recommended range of
hours’ or (2) ‘appropriate hours of sleep’. Sleep that falls outside of what ‘might be appropriate’ are
not recommended (Hirshkowitz et al., 2015). This provides a basis for definitions of ‘short’ and ‘long’
sleep as durations outside of what ‘may be appropriate’ may point toward atypical sleep, sleep issues
or undiagnosed sleep problems. For each respondent, the reported sleep duration was assessed
against the appropriate hours of sleep guidelines for their age group. Responses to the sleep

duration question (Table 5) that fell:

e below the bottom guideline were coded as ‘short’;
e above the top guideline were coded as ‘long’; and

¢ within the guideline were coded as ‘typical’.
Sleep Profiles

Five mutually exclusive sleep profiles were developed using key sleep items (presence of
sleep disorder, excessive daytime sleepiness) presented in the survey, and the derived indicators
for short and long sleep (see Figure 5). The profiles were hierarchical and each respondent was
categorised only once. The order of profiles in the hierarchy reflected (1) the strength of evidence of

a sleep problem, and (2) the impact on functioning. Profiles characteristic of a sleep disorder,
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excessive sleepiness, and short and long sleep were combined to gauge a crude estimate of the

prevalence of ‘poor sleep’ in the study.

Figure 5

Analytical definitions for sleep profiles. The figure illustrates the order in which characteristics

were prioritised according to the diagnosis of a sleep disorder. Where no disorder was

diagnosed, characteristics were subsequently prioritised according to the possible impact on

waking function.

Full sample

No Sleep Disorder
The respondent did not report
1. Having a diagnosed sleep disorder, or

Excessive Sleepiness No Excessive Sleepiness

The respondent reported The respondent reported

1. Having excessive 1. ‘Never' having excessive sleepiness; or
sleepiness during the 2. Experiencing excessive sleepiness either:
day 16 — 30 times a a. 1time a month
month b. 2—4 times a month

c. 515 times a month

Short Sleep Long Sleep

Where the reported sleep Where the reported sleep
duration was shorter than duration was lenger than
the appropriate sleep the appropriate sleep
duration guidelines for duration guidelines for
their life stage their life stage

Note. The diagram demonstrates how sleep profiles were developed. This

produced by the author of this thesis.

Lifestyle and health risk factors

2. Having at least one of the following: insomnia, obstructive sleep apnoea, restless legs or ‘other’

Typical Sleep

Where the reported sleep
duration was within the
appropriate sleep duration
guidelines for their life
stage

image has been

A number of health behaviours and health risk factors were monitored by the NZHS, including

patterns of consumption of alcohol, recreational use of illicit substances, fruit and vegetable intake,
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activity levels, and smoking. This section provides detail of those retained for exploratory analysis

based on a priori evidence.

Alcohol use and hazardous drinking

All respondents were screened for current alcohol use. Those that confirmed consuming ‘a
drink containing alcohol in the last year’ were classified as a ‘current drinker’ and administered the
Alcohol Use Disorder Identification Test (AUDIT) (Ministry of Health, 2014a). The AUDIT is a 10-
item questionnaire that screens for hazardous or harmful alcohol consumption behaviours (Babor et
al., 2001; Ministry of Health, 2014b). The AUDIT summary score offers a scale of drinking
‘hazardousness’ that reflects the combined interactions of the independent indicators of drinking
frequency per week, typical drinking quantity per occasion, and evidence of binge drinking (Bush et
al., 1998; Towers et al., 2011). The rationale for utilising this measure was to assess whether a single
measure of ‘hazardous’ drinking currently utilised in primary healthcare offers the capacity to serve
as a potential indicator of risk for alcohol-related sleep issues. The typical consumption quantity and
frequency sub-measures of the AUDIT have been internationally validated for identifying hazardous

drinking prevalence in older adults (Towers et al., 2011) and were also explored in this analysis:

e Frequency: ‘How often do you have a drink containing alcohol’ to which respondents could
select from ‘Monthly or less, ‘Up to four times a month’, ‘Up to three times a week’, or ‘Four
or more times a week’.

e Quantity: ‘How many drinks containing alcohol do you have on a typical day when you are

drinking’ to which response options were ‘1 or 2’, ‘3 or 4’, ‘5 or 6’, or ‘7 or more’ alcohol drinks.

A binary indicator was derived to delineate low guantity consumption (i.e., ‘one or two’ drinks’) from
moderate to high quantity consumption (i.e., ‘three or more ‘drinks). This was necessary for data
analysis as higher quantity consumption was less commonly reported among older adult

respondents.
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Smoking status

Smoking status was derived to classify respondents into one of three mutually exclusive

groups using indicators available on the survey dataset:

¢ Smokers: Includes heavy smokers, daily smokers and current smokers.

e Ex-smokers: Respondents that stopped smoking for a month and had smoked more than
100 cigarettes in their life.

e Non-smokers: Never smokers and people that were not current smokers, and not ex-

smokers.
Physical Activity

Physical activity (i.e., being physically active rather than sedentary) was assessed by an
indicator available that identified which participants reported doing 30 minutes of brisk walking, or
moderate or equivalent vigorous activity for at least ten minutes five days a week (Ministry of Health,

2014b).

Nutrition

Nutrition was defined in terms of fruit intake and vegetable intake. Participants were asked
to report the average number of servings of fruit and vegetables they consumed, respectively. The
NZHS 2013/2014 dataset included a binary indicator variable which identified where the reported

fruit and vegetable intake met the Ministry of Health guidelines (Ministry of Health, 2014b).

Body Mass Index

Body mass index (BMI) was available as a continuous measure, calculated by dividing the
respondent’s weight (kilograms) by their height (centimetres) squared (Ministry of Health, 2014b).

This was retained for analysis as it offers a general indicator of obesity.
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High Cholesterol

The presence of high cholesterol was assessed with two survey items: whether the
respondent had been diagnosed with high cholesterol, and/or whether they were receiving

medication for the treatment of their high cholesterol. (Ministry of Health, 2014b).

High Blood Pressure

High blood pressure was retained for exploratory analysis. As above, this indicator variable
was defined by two survey items and identified respondents diagnosed with high blood pressure
and/or whether they were receiving medication for the treatment of their high blood pressure.

(Ministry of Health, 2014b).

Health Outcomes

The survey collected information on a range of health outcomes, most of which are contained
within the core module. Health outcomes pertain to long-term health conditions and measures of

health status and psychological distress.

Comorbidities

As individual long-term health conditions did not possess sufficient explanatory power to be
included and retained for analysis and modelling, a variable was defined tallying the number of long-
term health conditions assessed by the survey for each respondent. The derived ordinal variable

indicated where respondents had:

¢ no long-term health conditions;
e one long-term health condition,
e two long-term health conditions,

e three or more long-term health conditions
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To determine the occurrence of multimorbidity, a dichotomous variable was derived which identified
where respondents reported having three or more long-term health conditions assessed by the

survey.

Polypharmacy

An indicator to gauge potential polypharmacy was derived by collating responses to
treatment approaches for long-term health conditions assessed in the survey. Each time each
respondent indicated receiving medications (tablets, inhalers, injections) for the treatment or
management of the diagnosed health condition was tallied A binary polypharmacy variable was
calculated to reflect where the total number was greater than or equal to five (Health Quality & Safety

Commission New Zealand, 2021).

Short Form Health Survey

The self-reported health status of participants was assessed using all items from the Short
Form Health Survey (SF-36). The survey assesses general health perceptions as well as limitations
in physical and social activities due to physical, mental and emotional health, bodily pain, and energy
and fatigue. Combined, the items measure eight domains of health and functioning. The SF-36 has
been demonstrated to be valid in community-based older adult population studies (Walters et al.,
2001). As such, the continuous scores of all eight domains available were retained for analysis. For
each domain, a score between 0 and 100 is calculated with higher scores indicating a better degree

of health or functioning (Stephens et al., 2013).

Kessler Psychological Distress Scale (K10)

The Kessler Psychological Distress Scale (K10) is a ten-item questionnaire which provides
a measure of the likelihood of psychological distress (Kessler et al., 2003). The measure has been
demonstrated to be valid and reliable among older adults (Anderson et al., 2013) and was, therefore,
retained for exploratory analysis. Two measures of psychological distress were available on the
dataset. The continuous variable person scores and the categorical variable identify respondents

with a ‘high’ likelihood of psychological (i.e., K10 scores greater than or equal to 12).
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2.3 Data Handling and Analysis

Ethics approval for these analyses was obtained from the Massey University Human Ethics
Committee (NOR 20/73) (See Appendix 2). An application to access the NZHS Confidentialised
Unit Record Files (CURF) was submitted to Stats NZ Data and approved gained in December 2020

(see Appendix 3).

Analytical Procedure

All data analyses were conducted using SAS Enterprise Guide version 8.2 of the SAS 9.4
(64-bit) system for Windows (SAS Institute Inc., 2014). The unit record datasets were read into the
SAS environment and datasets were joined on the ‘Household Identifier variable. No anomalies were
noted in the combined data file. No records were removed during the data analysis, with exception
of when data were missing. In these instances, records were removed if values were missing for
variables included in the models. Where sufficient information was available for cross-tabulations
and exploratory analysis, records were retained. Missing data arose when questions were refused
or questions were not administered to the respondent. Unless otherwise indicated, the a-level for

statistical significance was 0.05.

Data Analysis

In the full sample analysis, differences between the younger general adult (15-64 years) and
the older adult population (65+ years) were summarised. There were two motivations for grouping
the data this way. First, ‘older adults’ were the primary cohort of interest for this thesis. According to
sleep duration recommendations, individuals are classified as older adults from 65 years and older.
Accordingly, we assumed this definition of older adults. Second, the subgroup sample sizes did not
allow the ‘younger general adult’ cohort to be separated into ‘teenagers’, ‘young adults’ and ‘adult
cohorts’. While there is clear evidence that sleep among these cohorts differs, for the purposes of
exploratory analysis the binary categorisation identified those that were older adults from those who

were not.
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Differences in sleep profiles were then examined to ascertain general socio-demographic,
health and alcohol consumption trends associated with specific profiles of sleep. Differences
between sleep profiles were assessed specifically among older adults. Tests of normality were
conducted for continuous variables. For non-parametric variables, median and interquartile ranges
were reported. For categorical data, frequencies and percentages were reported. Missing data were
excluded from the calculation of percentages and test statistics. Multinomial logistic regression
models were conducted with typical sleep as the reference category to assess independent
determinants of each sleep profile for older adults. The models selected for analysis were selected
based on descriptive analysis. Where there were statistically significant associations with one or
more sleep profiles detected the variables were included. Variables with low statistical power, or that
were confounding with other predictors were not included. Decisions regarding which variables to

exclude were informed by both descriptive analyses and a priori evidence.
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3 Results

Analyses were undertaken to determine the overall characteristics of the 13,309 adults who
participated in the 2013/2014 NZHS sample. The demographic breakdown of this sample is provided
below (see Table 6).

Table 6

Demographic characteristics summary table for younger and older adults in the full 2013/2014
NZHS adult sample.

Total Younger Adults (15-64) Older Adults (65+)
Male Female Male Female Xz
n (%) n (%) n (%) n (%) n (%)
Full Sample
Total 13,309 4,540 (34.11) 5,837 (43.86) 1,249 (9.38) 1,683 (12.65)
Ethnicity
Maori 2,837 (21.32) 978(21.54) 1494 (25.60) 150 (12.01) 215 (12.77) 0.31
Non-Maori 10,472 (78.68) 3,562 (78.46) 4,343 (74.40) 1,099 (87.99) 1,468 (87.23)  3.96*
NZDEP Index 2013 Quintiles
1 (Least deprived) 1,683 (12.65) 573 (12.62) 697 (11.94) 172 (13.77) 241 (14.32) 152
2 2,000 (15.03) 695 (15.31) 844 (14.46) 223 (17.85) 238 (14.14) 1.48
3 2,685 (20.17) 974 (21.45) 1,116 (19.12) 238(19.06) 357 (21.21) 8.15*
4 3,417 (25.67) 1,128 (24.85) 1,512 (25.90) 318 (25.46) 459 (27.27) 0.80
5 (Most deprived) 3,524 (26.48) 1,170 (25.77) 1,668 (28.58) 298 (23.86) 388 (23.05) 111
Level of Education
Lower secondary 4,033 (30.64) 1,130 (25.20) 1,564 (27.04) 460 (37.22) 879 (53.02) 21.58***
Upper secondary 3,815 (28.99) 1,600 (35.68) 1,667 (28.83) 374 (30.26) 174 (10.49) 69.81***
Tertiary 4,238 (32.20) 1,436 (32.02) 2,156 (37.28) 267 (21.60) 379 (22.86) 0.42
Other 1,075 (8.17) 318 (7.09) 396 (6.85) 135 (10.92) 226 (13.63) 5.02*
Equivalised Household Income Terciles
Low 2,033 (21.77) 472 (14.52) 838 (21.06) 276 (29.61) 447 (38.01) 0.92
Medium 4,522 (48.43) 1,484 (45.66) 1,914 (48.09) 494 (53.00) 630 (53.57) 0.03
High 2,783 (29.80) 1,294 (39.82) 1,228(30.85) 162 (17.38) 99 (8.42) 10.98***
Current employment status
Employed 7,665 (57.68) 3,463 (76.40) 3,679 (63.14) 293 (23.46) 230 (13.67)  11.07***
Unemployed 5,399 (40.62) 986 (21.75) 2,032 (34.87) 945 (75.66) 1,436 (85.43) 28.54***
Other 226 (1.70) 84 (1.85) 116 (1.99) 11 (0.88) 15 (0.89) 0.00

Note. Chi-squared test of independence * = p<.05; ** = p<.01; *** = p<.001
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The analysis aimed to ascertain if health and demographic differences were evident between
older adults (i.e., the subpopulation of interest in this study) and younger adults in the sample. The
results indicate that just over half of the sample was female. Almost three-quarters were non-Maori,
and approximately one-quarter were living in the highest deprivation quintile areas. Approximately
22% of the sample were aged over 65 years. While the gender balance was statistically similar
between older and younger adults, older adults were far more likely than younger adults to be non-
Maori, have a lower level of education level, be poorer, and not be in paid work.

Continuous measures were assessed to determine where differences between older and
younger adults existed (see Table 7). As continuous variables were non-normally distributed, median

and interquartile ranges are given, as opposed to means and standard deviations.

Table 7
Median and interquartile values for continuous measures in the full 2013/2014 NZHS sample and

the younger and older adult subsamples.

Total Young Adults Older Adults
Median IQR Median IQR Median IQR z
Age 47.00 29.00 41.00 23.00 73.00 11.00 82.82%**
AUDIT 3.00 5.00 3.00 6.00 1.00 4.00 -24.02%**
Sleep duration 7.00 2.00 7.00 1.00 7.00 2.00 -3.25%**
K10 1.00 4.00 1.00 4.00 1.00 3.00 -6.82%**
BMI 27.72 7.90 27.60 8.24 27.99 6.81 1.39
SF-36 Mental Health 85.00 15.00 85.00 15.00 90.00 10.00 11.05%**
SF-36 Physical Functioning 95.00 15.00 100.00 10.00 85.00 45.00 -46.71%**
SF-36 Bodily Pain 84.00 39.00 84.00 38.00 72.00 49.00 -14.45%*
SF-36 General Health 77.00 23.00 7750 25.00 77.00 25.00 -11.47%+*
SF-36 Emotional Health 100.00 0.00 100.00 0.00 100.00 0.00 0.51
SF-36 Physical Health 100.00 18.75 100.00 12.50 93.75 43.75 -22.47**
SF-36 Social Functioning 100.00 12.50 100.00 12.50 100.00 12.50 -4.50%**
SF-36 Vitality and Fatigue 6250 25.00 6250 25.00 68.75 25.00 -0.06

Note. Z = Mann-Whitney U tests. * = p<.05; ** = p<.01; *** = p<.001
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BMI, SF-36 emotional health and SF-36 vitality and fatigue measures were similar between

younger and older adults. Older adults experienced more limitations due to physical functioning,

bodily pain, and physical health, compared to younger adults.

Differences in health and lifestyle factors and health outcomes were compared between

younger and older adults (see Table 8).

Table 8

Comparison of health and lifestyle factors, and health outcomes between younger and older adults
in the full 2013/2014 NZHS sample.

Total

n(%)

Younger Adults

n(%)

Older Adults

n(%)

X2

Physically Active
Active
Non-active

High cholesterol
Yes
No

High blood pressure

Yes
No

Yes
No

Smoking status
Ex-smoker
Non-smoker

Smoker

None
One
Two

Three or more

Fruit and vegetable intake

6,613 (50.38)
6,514 (49.62)

3,036 (23.12)
10,095 (76.88)

3,770 (28.50)
9,460 (71.50)

5,432 (40.90)
7,848 (59.10)

3,696 (27.83)
6,554 (49.35)
3,031 (22.82)

Number of long-term health conditions

3,699 (27.79)
2,935 (22.05)
2,263 (17.00)
4,412 (33.15)

5,395 (51.81)
4,925 (48.19)

1,761 (17.19)
8,484 (82.81)

2099 (20.33)
8227 (79.67)

3,933 (37.96)
6,427 (62.04)

2,450 (23.66)
5,139 (49.62)
2,767 (26.72)

2,475 (33.49)
2,568 (24.75)
1,778 (17.13)
2,556 (24.63)

1,318 (45.34)
1,589 (54.66)

1,275 (44.18)
1,611 (55.82)

1671 (57.54)
1233 (42.46)

1,499 (51.34)
1,421 (48.66)

1,249 (42.60)
1,415 (48.38)
264 (09.02)

224 (07.64)
367 (12.52)
485 (16.54)
1,856 (63.30)

37.91%**

922.79%**

1,540.53***

168.51%**

607.59***

1,736.28***
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Total Younger Adults Older Adults X2
n(%) n(%) n(%)
Multimorbidity
Yes 8,897 (66.85) 2,556 (24.63) 1,856 (63.30) 1,542.60%**
No 4,412 (33.15) 7,821 (75.37) 1,076 (36.70)
Polypharmacy
Yes 895 (6.72) 433 (4.17) 462 (15.76) 489.10%
No 12,414 (93.28) 9,944 (95.83) 2,470 (84.24)
Diagnosed with a common mental health disorder
Yes 2,799 (21.13) 2,240 (21.68) 559 (19.18) 8.52%*
No 10,450 (78.87) 8,094 (78.32) 2,356 (80.82)
Psychological Distress (high K10 Score)
Yes 906 (6.9) 767 (7.48) 139 (4.82) 24.78%*
No 12,230 (93.1) 9,486 (92.52) 2,744 (95.18)

Note. X2=Chi-squared test of independence. * = p<.05; ** = p<.01; *** = p<.001

Older adults were more likely than younger adults to: have multiple long-term health conditions, use

multiple medications, meet fruit and vegetable intake requirements, and be ex-smokers. In contrast,

younger adults were more likely than older adults to experience psychological distress or have a

diagnosable mental health condition. The table below (see Table 9) summarises patterns of alcohol

consumption reported by younger and older adults.

Table 9

Patterns of alcohol use between younger and older adults in the full 2013/2014 NZHS sample.

Total Younger Adults Older Adults X
n (%) n (%) n (%)
Had a drink in the last year
Yes 10,473 (21.25) 8,429 (81.29) 2,044 (69.76) 181.46*
No 2,826 (78.75) 1,940 (18.71) 886 (30.24)
Number of alcoholic drinks
lor2 6,123 (58.73) 4,422 (52.72) 1,701 (83.46) 679.07*
3or4 1,993 (19.12) 1,763 (21.02) 230 (11.29)
50r6 959 (9.20) 889 (10.60) 70 (3.43)
7 or more 1,350 (12.95) 1,313 (15.66) 37 (1.82)
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Total Younger Adults Older Adults X2
n (%) n (%) n (%)
Frequency of drinking
Monthly or less 3,754 (35.94) 3,040 (36.16) 714 (35.00) 335.88*
Up to 4 times a month 2,406 (23.03) 2,118 (25.20) 288 (14.12)
Up to 3times aweek 2,034 (19.470) 1,719 (20.45) 315 (15.44)
4 or more times a week 2,252 (21.560) 1,529 (18.19) 723 (35.44)
Frequency drinking six or more drinks on one occasion
Never 5,228 (50.030) 3,556 (42.28) 1,672 (82.00) 1,049.14*
Less than monthly 2,674 (25.590) 2,475 (29.43) 199 (9.76)
Monthly 1,169 (11.190) 1,103 (13.12) 66 (3.24)
Weekly 1,218 (11.660) 1,144 (13.60) 74 (3.63)
Daily 160 (1.530) 132 (1.57) 28 (1.37)

Note. X?=Chi-squared test of independence * = p<.05; ** = p<.01; *** = p<.001

For both younger and older adults, the majority of respondents were current drinkers. Older
adults were less likely to be current drinkers. Older adults tended to consist of frequent light drinkers
and infrequent light drinkers in comparison to the younger general adult cohort. In contrast,
consumption tendencies for younger adults typified less frequent higher quantity alcohol
consumption.

The results of this stage of exploratory analysis demonstrated clear sociodemographic,
health and alcohol consumption differences between older adults and younger adults. Older adults
tended to be non-Maori and have a lower socioeconomic standing and poorer health status and
more physical limitations compared to their younger counterparts. Younger adults were more likely
to experience psychological distress or have a diagnosable mental health condition. Older adults
were also more likely to observe fruit and vegetable intake guidelines and those who did consume

alcohol with closer adherence to low-risk drinking advice, compared to their younger counterparts.
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3.1 Exploring distinct profiles of poor sleep in the adult population

Data from the entire NZHS sample was analysed to explore the presence of distinct profiles
of sleep across the general adult population. Here two observations were excluded due to missing
information reducing the sample available for analysis to 13,307. Median sleep durations differed
significantly across sleep profiles (see Figure 6). Group-wise comparison of sleep duration was
conducted to ascertain where statistical differences in the median sleep duration exist between sleep
profile pairs. To reiterate, duration was non-normally distributed. As such, the median values are

illustrated with a black circle in the box plot figure.

Figure 6
Boxplot summary of reported sleep durations according to sleep profiles.
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As ‘short’, ‘long’ and ‘typical’ sleepers are classified according to reported sleep durations, it
is expected that statistically significant differences in median sleep durations exist. Those with a

sleep disorder slept significantly shorter durations than those with ‘excessive sleepiness’ (see Table

10).

Table 10

Statistical differences between sleep duration, by sleep profiles.
Sleep Duration Wilcoxon Z DSCF p-value
Typical Sleep vs. Excessive Sleepiness 11.34 16.03 <.0001
Typical Sleep vs. Sleep Disorder 18.63 26.35 <.0001
Typical Sleep vs. Short Sleep 39.87 56.38 <.0001
Typical Sleep vs. Long Sleep -28.82 40.76 <.0001
Excessive Sleepiness vs. Sleep Disorder 6.14 8.68 <.0001
Excessive Sleepiness vs. Short Sleep 27.30 38.61 <.0001
Excessive Sleepiness vs. Long Sleep -23.77 33.62 <.0001
Sleep Disorder vs. Short Sleep 22.58 31.94 <.0001
Sleep Disorder vs. Long Sleep -23.93 33.84 <.0001
Short Sleep vs. Long Sleep -24.09 34.07 <.0001

Note. DSCF = Dwass, Steel, Critchlow-Flinger test. * = p<.05; ** = p<.01; *** = p<.001

The demographic breakdown across the five sleep profiles is presented in Table 11. This
table shows that 22.21% (2,822) of adults were profiled as ‘poor sleepers according to the presence
of sleep disorder, excessive sleepiness or short or long sleep. The majority of respondents (87.33%;
724) had only one sleep disorder present. Insomnia was the most prevalent sleep condition among
respondents with a sleep disorder. One quarter (27.76%) of older adults were profiled as poor
sleepers compared to just 19.35% of younger adults (X? = 418.09, p<0.0001). Older adults were
more likely to have a sleep disorder, excessive sleepiness or long sleep, whereas younger adults

were more likely to be short or typical sleepers.
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Table 11

Sleep profile sociodemographic characteristics for the full NZHS 13/14 adult sample.

Total Sleep Excessive Short Long Typical
Disorder Sleepiness Sleep Sleep Sleep X2
n (%) n (%) n (%) n (%) n (%) n (%)
Full Sample
Total 13,307 829 (6.23) 1,188 (8.93) 534 (4.01) 271 (2.04) 10,485 (78.79)  28,923.56***
Age
Younger Adult 10,375 (77.97) 616 (74.31) 835 (70.29) 468 (87.64) 89 (32.84) 8,367 (79.80) 418.09***
Older Adult 2,932 (22.03) 213 (25.69) 353 (29.71) 66 (12.36) 182 (67.16) 2,118 (20.20)
Ethnicity
Maori 2,837 (27.34) 207 (24.97) 301 (25.34) 147 (27.53) 75 (27.68) 2,107 (20.10) 46.18***
Non-Maori 10,470 (78.68) 622 (75.03) 887 (74.66) 387 (72.47) 196 (72.32) 8,378 (79.90)
Sex
Male 5,789 (43.50) 358 (43.18) 461 (38.80) 235 (44.01) 141 (52.03) 4,594 (43.81) 19.19**
Female 7,518 (56.50) 471 (56.82) 727 (61.20) 299 (55.99) 130 (47.97) 5,891 (56.19)
NZDEP Index 2013 Quintiles
1 1,682(12.64) 73 (8.81) 106 (8.92) 44 (8.24) 25 (9.23) 1,434 (13.68) 130.62***
2 2,000 (15.03) 107 (12.91) 166 (13.97) 65 (12.17) 32 (11.81) 1,630 (15.55)
3 2,685(20.18) 167 (20.14) 241 (20.29) 87 (16.29) 40 (14.76) 2,150 (20.51)
4 3,416 (25.67) 265 (31.97) 295 (24.83) 144 (26.97) 70 (25.83) 2,642 (25.20)
5 3,524 (26.48) 217 (26.18) 380 (31.99) 194 (36.33) 104 (38.38) 2,629 (25.07)




Total Sleep Excessive Short Long Typical
Disorder Sleepiness Sleep Sleep Sleep X2
n (%) n (%) n (%) n (%) n (%) n (%)
Level of Education
Lower secondary 4,033 (30.64) 278 (33.83) 433 (36.45) 227 (43.31) 132 (50.19) 2,963 (28.56) 180.85***
Upper secondary 3,815 (28.99) 226 (27.53) 359 (30.55) 153 (29.20) 78 (29.66) 2,998 (28.89)
Tertiary 4,238 (32.20) 251 (30.57) 303 (25.79) 109 (20.80) 32 (12.17) 3,543 (34.15)
Other 1,075 (8.17) 66 (8.04) 80 (6.81) 35 (6.68) 21 (7.98) 872 (8.40)
Equivalised Household Income Terciles
Low 2,033 (21.78) 189 (32.03) 249 (30.93) 91 (26.92) 77 (47.83) 1,427 (19.17) 219.67*
Medium 4,522 (48.44) 259 (43.90) 389 (48.32) 166 (49.11) 77 (47.83) 3,631 (48.79)
High 2,781 (29.79) 142 (24.07) 167 (20.75) 81 (23.96) 7 (4.35) 2,384 (32.03)
Current employment status
Employed 7,663 (57.59) 384 (46.32) 522 (43.94) 288 (53.93) 43 (15.87) 6,426 (61.29) 397.45***
Unemployed 5,399 (40.57) 424 (51.15) 648 (54.55) 231 (43.26) 224 (82.66) 3,872 (36.93)

Note. X?=Chi-squared test of independence. * = p<.05; ** = p<.01; ** = p<.001.

Note. With respect to current employment status, cell counts for the option ‘Other’ were lower than five which would produce invalid chi-squared

test results. ‘Other’ was excluded removing 226 responses.

Note. Two people in the younger adult cohort (aged 15-64 years) did not answer any sleep items in the 2013/2014 survey. This reduces the

available sample to 13,307.
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The following analysis aimed to ascertain the extent to which health differences existed
between sleep profiles. Statistically significant differences were evident for all continuous variables
when compared between sleep profiles (Kruskal Wallis X2 at the p<= 0.01 significance level) (See
Table 12). The sleep disorder profile was associated with poorer mental health, general health and
more bodily pain and higher body mass index. SF-36 health measures improved down profile
hierarchy (i.e., were lowest for the sleep disorder profile with consecutive improvement in scores for
excessive sleepiness, short, long and typical sleep, respectively).

Differences in health risk factors and health outcomes were subsequently assessed (see

Table 13). Multimorbidity, polypharmacy and psychological distress were most likely among
the sleep disorder profile. Long sleepers were also likely to have multiple long-term health conditions
and be non-active. Unlike the sleep disorder profile, long sleepers were less likely to have a mental
health condition, psychological distress or be subject to polypharmacy. Typical sleepers were also
more likely to observe fruit and vegetable intake guidelines and have better health. Short and typical
sleepers were most likely to keep physically active. However, proportionally more short-sleepers
were current smokers, compared to all other sleep profiles.

Alcohol use was explored to determine if any differences in alcohol use behaviour between
sleep profiles existed (see Table 14). The majority of people in each sleep profile were classified as
current drinkers. The proportion of current drinkers was largely balanced. Typical sleepers were most
likely to be current drinkers and tended to consume alcohol more frequently (i.e., three or more times
a week) compared to other sleep profiles. By contrast, long sleepers had the largest proportion of
abstainers (34.32%). Compared to the other sleep profiles, short-sleepers were more likely to
consume moderate to high quantities (three or more drinks) of alcohol (49.22%). All other profiles
tended to consume low quantities of alcohol typically (X? = 12.82; p = 0.05). Typical frequency varied
significantly between sleep profiles, although was more nuanced and less obvious to distinguish (X?

= 53.80; p < 0.0001).
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Table 12

Median and interquartile values for sleep profiles in the full 2013/2014 NZHS sample.

Sleep Excessive Short Long Typical X2
Disorder Sleepiness Sleep Sleep Sleep
Median IQR Median IQR Median IQR Median IQR Median IQR
Age 53.00 25.00 50.00 33.00 49.00 24.00 71.00 28.00 46.00 29.00 277.12%*
AUDIT 3.00 4.00 3.00 5.00 3.00 6.00 2.00 5.00 3.00 5.00 30.20%*
Sleep duration 6.00 3.00 7.00 2.00 5.00 1.00 11.00 2.00 8.00 1.00  2,642.38**
K10 4.00 9.00 4.00 8.00 2.00 6.00 2.00 5.00 1.00 3.00 778.00%**
BMI 29.53 9.37 28.39 8.88 28.81 8.80 28.60 7.88 27.44 7.59 08.42%+*
SF-36 Mental Health 75.00 30.00 80.00 25.00 85.00 20.00 85.00 15.00 85.00 10.00 546.41***
SF-36 Physical Functioning 85.00 40.00 90.00 45.00 95.00 20.00 85.00 45.00 100.00 10.00 846.17***
SF-36 Bodily Pain 61.00 43.00 62.00 59.00 72.00 49.00 80.00 48.00 100.00 38.00 685.87***
SF-36 General Health 62.00 37.00 67.00 37.00 72.00 30.00 75.00 30.00 82.00 25.00 881.37***
SF-36 Emotional Health 100.00 33.33 100.00 25.00 100.00 0.00 100.00 0.00 100.00 0.00 657.54%**
SF-36 Physical Health 87.50 50.00 87.50 50.00 100.00 31.25 96.88 43.75 100.00 12.50 807.63***
SF-36 Social Functioning 87.50 50.00 100.00 37.50 100.00 25.00 100.00 25.00 100.00 0.00 886.99***
SF-36 Vitality and Fatigue 50.00 28.13 43.75 31.25 62.50 25.00 65.63 31.25 68.75 25.00 1,327.57***

Note. X* Kruskal-Wallis Test Chi Squared test. * = p<.05; ** = p<.01; *** = p<.001
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Table 13

Health risks, lifestyle factors and diagnosed mental health conditions by sleep profiles in the NZHS 13/14 full sample.

Total Sleep Excessive Short Long Typical
Disorder Sleepiness Sleep Sleep Sleep X2
n (%) n (%) n (%) n (%) n (%) n (%)
Active
Active 6,612 (50.38) 409 (49.82) 558 (47.61) 269 (51.83) 98(36.98) 5,278 (51.05) 24.78***
Non-active 6,513 (49.62) 412 (50.18) 614 (52.39) 250 (48.17) 167 (63.02) 5,070 (48.99)
High cholesterol
Yes 3,036 (23.12) 293 (35.60) 331(28.39) 127 (24.33) 90 (34.09) 2,195 (21.2) 130.11***
No 10,093 (76.88) 530 (64.40) 835(71.61) 395(75.67) 174(65.91) 8,159 (78.8)
High blood pressure
Yes 3,769 (28.49) 376 (45.69) 433(36.69) 175(33.08) 122 (45.35) 2,663 (25.54) 246.01***
No 9,459 (71.51) 447 (54.31) 747 (63.31) 354 (66.92) 147 (54.65) 7,764 (74.46)
Fruit and vegetable intake
Yes 5,431 (40.90) 314 (37.97) 462(38.89) 181(34.28) 94 (35.21) 4,380 (41.84) 21.92%*
No 7,847 (59.10) 513 (62.03) 726 (61.11) 347 (65.72) 173 (64.79) 6,088 (58.16)
Smoking status
Ex-smoker 3,696 (27.83) 287 (34.79) 371(31.36) 140 (26.37) 101 (37.27) 2,797 (26.72) 182.61***
Non-smoker 6,552 (49.34) 310(37.58) 484 (40.91) 202 (38.04) 102 (37.64) 5,454 (52.10)
Smoker 3,031 (22.83) 228 (27.64) 328 (27.73) 189 (35.59) 68 (25.09) 2,218 (21.19)
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Total Sleep Excessive Short Long Typical
Disorder Sleepiness Sleep Sleep Sleep X2
n (%) n (%) n (%) n (%) n (%) n (%)
Number of long-term health conditions
None 3,698 (27.79) 61 (7.36) 186 (15.66) 96 (17.98) 49 (18.08) 3,306 (31.53) 851.16***
One 2,935 (22.06) 107 (12.91) 204 (17.17) 118(22.10) 38(14.02) 2,468 (23.54)
Two 2,262 (17.00) 117 (14.11) 188(15.82) 105(19.66) 44 (16.24) 1,808 (17.24)
Three or more 4,412 (33.16) 544 (65.62) 610 (51.35) 215(40.26) 140 (51.66) 2,903 (27.69)
Multimorbidity
Yes 4,412 (33.16) 544 (65.62) 610 (51.35) 215(40.26) 140 (51.66) 2,903 (27.69) 767.16***
No 8,895 (66.84) 285 (34.38) 578 (48.65) 319 (59.74) 131 (48.34) 7,582 (75.31)
Polypharmacy
Yes 895 (6.73) 216 (26.06) 153 (12.88) 44 (8.24) 32 (11.81) 450 (4.29) 677.56%**
10,035
No 12,412 (93.27) 613 (73.94) 1,035 (87.12) 490 (91.76) 239 (88.19) (95.71)
Diagnosed with a common mental health disorder
Yes 2,799 (21.13) 446 (54.46) 375(31.81) 138(25.99) 44 (16.42) 1,796 (17.19) 735.09***
No 10,448 (78.87) 373 (45.54) 804 (68.19) 393 (74.01) 224 (83.58) 8,654 (82.81)
Psychological Distress (high K10 Score)
Yes 906 (6.9) 181 (22.13) 208 (17.93) 61 (11.62) 27 (10.11) 429 (4.14) 660.60***
No 12,228 (93.1) 637 (77.87) 952 (82.07) 464 (88.38) 240(89.89) 9,935 (95.86)

Note. X?>=Chi-squared test of independence * = p<.05; ** = p<.01; *** = p<.001
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Table 14
Patterns of alcohol use by sleep profile across the full NZHS 13/14 sample.

Total Sleep Excessive  Short Long Typical
ota Disorder Sleepiness  Sleep Sleep Sleep X2
n (%) n(%) n(%) n(%) n(%) n(%)
Had a drink in the last year
10,472 629 883 389 178 8,393 66.36+*
Yes (78.75) (75.97) (74.39) (73.12) (65.68)  (80.09) '
2,825 199 304 143 93 2,086
No (21.25) (24.03) (25.61) (26.88) (34.32)  (19.91)
Number of alcoholic drinks
6,122 385 503 195 105 4,934 -
lor2 (5873 (61.40) (57.42)  (50.78) (59.66) (59.01) 1282
3 or more 4,302 242 373 189 71 3,427
(41.27) (38.60) (42.58) (49.22) (40.34) (40.99)
Frequency of drinking
Monthly or 3,753 256 369 169 73 2,886 53 80"+
less  (35.93) (40.76) (41.79) (43.67) (41.24) (34.48) '
Up to 4 times a 2,406 131 188 76 38 1,973
month  (23.03) (20.86) (21.29) (19.64) (21.47) (23.57)
Up to 3 times a 2,034 100 146 61 20 1,707
week  (19.47) (15.92) (16.53) (15.76) (11.30) (20.39)
4 or more times a 2,252 141 180 81 46 1,804
week  (21.56) (22.45) (20.39) (20.93) (25.99) (21.55)

Note. X?>=Chi-squared test of independence * = p<.05; ** = p<.01; *** = p<.001

In summary, the results support the presence of five distinct sleep profiles in the NZ general
adult population. There are clear differences between these profiles with respect to behaviours and
health risk factors, and health outcomes and well-being. The findings here suggest that health and
health behaviours may play a significant role in specific profiles of sleep. The next step in this
analysis was to focus specifically on the characteristics inherent in membership of these sleep
profiles in older adults, and the degree to which key health behaviours (i.e., alcohol) play a role in

determining group membership.
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3.2 Key differences in sleep profiles unique to older adults.

Analyses were undertaken to determine health and demographic differences between sleep
profiles among older adults (aged 65+ years) only (n = 2,932). Key demographic differences are
presented below (see Table 15). When the profiles potentially characteristic of poor sleep are
combined (i.e., sleep disorder, excessive sleepiness, short and long sleep), 27.76% of older adults
were classified as having poor sleep. Maori older adults were more likely to experience poor sleep
(35.90%), compared to 26.61% of Non-Maori (X? = 15.89; p = 0.00).

In the older adult sample, short sleepers were more likely to be female and have attained a
lower secondary school level education. Whereas, the excessive sleepiness and long sleep profiles
consisted of proportionally more males and respondents that had attained an upper secondary
school level education. Older adult typical sleepers were more likely to be non-Maori and have better
socioeconomic standing. Proportionally more were employed or lived in high or moderate-income

households or areas of lower deprivation.
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Table 15

Sociodemographic differences of older adults across sleep profiles

Total Sleep Excessive Short Long Typical
Disorder  Sleepiness Sleep Sleep Sleep X2
n (%) n (%) n (%) n (%) n (%) n (%)
Total 2,932 (100.00) 213(7.26) 353 (12.04) 66(2.25) 182(6.21) 2,118 (72.24)
Ethnicity
Maori 365 (12.32) 30(14.08) 63(17.85) 9(13.64) 29 (15.93) 234 (11.05) 15.89**
Non-Maori 2,597 (87.68) 183 (85.92) 290 (82.15) 57 (86.36) 153 (84.07) 1,884 (88.95)
Sex
Male 1,249 (42.60) 87 (40.85) 154 (43.63) 23(34.85) 99 (54.40) 886 (41.83) 12.91*
Female 1,683 (57.40) 126 (59.15) 199 (56.37) 43(65.15) 83(45.60) 1,232 (58.17)
NZDEP Index 2013 Quintiles
1 413(16.09) 26(12.21)  35(9.92) 5(7.58)  24(13.19) 323 (15.25) 28.02
2 461(15.72)  23(10.80) 50 (14.16) 15(22.73) 28(15.38) 345 (16.29)
3 595 (20.29) 44 (20.66) 81 (22.95) 10(15.15) 30(16.48) 430 (20.30)
4 777 (26.50) 63 (29.58) 99 (28.05) 18(27.27) 44 (24.18) 553 (26.11)
5 686 (23.40) 57 (26.76)  88(24.93) 18(27.27) 56(30.77) 467 (22.05)
Level of Education
Lower 1,339 (46.27) 91 (42.92) 169 (48.29) 39 (60.00) 92 (52.57) 948 (45.32) 24.73*
Upper 548 (18.94)  35(16.51) 76 (21.71) 12(18.46) 39(22.29) 386 (18.45)
Tertiary 646 (22.32)  53(25.00) 74(21.14) 8(12.31) 26(14.86) 485 (23.18)
Other 361 (12.47) 33 (15.57) 31 (8.86) 6 (9.23) 18 (10.29) 273 (13.05)
Equivalised Household Income Terciles
Low 723 (34.30) 62 (38.04) 103 (41.04) 16 (43.24) 50 (43.10) 492 (31.93)  31.44***
Medium 1,124 (53.32) 83(50.92) 134 (53.39) 18(48.65) 61(52.59) 828 (53.73)
High 261 (12.38) 18 (11.04) 14 (5.58) 3(8.11) 5 (4.31) 221 (14.34)
Current employment status
Employed 523 (17.85)  36(16.90) 39(11.05) 7(10.61)  13(7.14)  428(20.23) 36.92%*
Unemployed 2,381 (81.26) 172(82.16) 312(88.39) 58(87.88) 167 (91.76) 1,669 (78.88)

Note. X?>=Chi-squared test of independence * = p<.05; ** = p<.01; *** = p<.001.

Note. With respect to current employment status, cell values for ‘Other’ below five may produce

invalid chi-squared test results. When excluded the chi-squared test of independence for current

employment status (employed or unemployed) by sleep profile is X?= 36.12; p<0.0001.
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Analysis of continuous measures demonstrated statistically significant differences (Kruskal-
Walllis Chi-Squared at the p <0.0001) between profiles for the older adult sample (see Table 16).
The excessive sleepiness profile was associated with poorer physical functioning and physical
health, general health, social functioning, and worse body pain compared to other sleep profiles.
Furthermore, the sleep disorder and excessive sleepiness profiles both had the lowest mental health
and vitality and fatigue score compared to the other sleep profiles.

There was a clear difference in the health characteristics between sleep profiles of the older
adult sample (see Table 17). Health profiles for older adult typical sleepers were consistent with
good health and well-being. Similar to the whole sample results, the sleep disorder profile was more
likely to have multiple long-term health conditions, mental health conditions and polypharmacy,
compared to all other sleep profiles. For older adults, inactivity was associated with the ‘excessive
sleepiness’, ‘short sleep’ and ‘long sleep’ profiles. Long sleepers also tended to have poor nutrition.

The balance of ex-smokers was consistent across sleep profiles, whereas proportionally
more older adult short (17.19%) and long (14.84%) sleepers were current smokers. For older adults,
typical sleepers were more likely to be non-smokers compared to other sleep profiles.

The comparison of alcohol use behaviours between sleep profiles for older adults is
summarised in Table 18. For older adults, the sleep disorder and typical sleep profiles were more
likely to report being current drinkers (X? = 35.87; p < 0.0001) than the remaining sleep profiles.
Across all profiles, the majority of current drinkers consumed low quantities of alcohol (i.e., one or
two drinks), although, proportionally more long sleepers reported consuming higher quantities of
alcohol (27.03%). The frequency of consumption was not statistically different between sleep
profiles. Proportionally fewer older adult short-sleepers were likely to consume alcohol as frequently
as four or more times a week, compared to the remaining four sleep profiles. Older adults of the
excessive sleepiness profile were more likely to report consuming alcohol on an infrequent (monthly

or less) basis.
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Table 16
Median and interquartile values for sleep profiles for the 2013/2014 NZHS older adult sample.

Sleep Excessive Short Long Typical
Disorder Sleepiness Sleep Sleep Sleep X2
Median IQR Median IQR Median IQR Median IQR Median IQR

Age 72.00 11.00 76.00 12.00 74.50 12.00 76.00 11.00 73.00 10.00 68.28**
AUDIT 2.00 4.00 1.00 4.00 1.00 3.00 1.00 4.00 2.00 4.00 23.91%*
Sleep duration 6.00 3.00 7.00 2.00 4.00 0.00 10.00 1.00 7.00 2.00 727.41%**
K10 2.00 7.00 3.00 7.00 1.50 5.00 1.00 4.00 1.00 3.00 114.40%***
BMI 29.31 9.28 28.79 7.17 28.78 8.65 28.19 7.01 27.77 6.61 18.18***
SF-36 Mental Health 85.00 20.00 85.00 20.00 87.50 15.00 90.00 10.00 90.00 10.00 92.16***
SF-36 Physical

Functioning 67.50 55.00 55.00 65.00 65.00 55.00 80.00 54.44 90.00 30.00 210.02%**
SF-36 Bodily Pain 61.50 43.00 53.00 53.00 61.00 42.00 74.00 40.00 74.00 48.00 136.01%**
SF-36 General Health 67.00 32.00 62.00 37.00 72.00 40.00 77.00 25.00 77.00 20.00 202.84***
SF-36 Emotional Health 100.00 25.00 100.00 16.67 100.00 0.00 100.00 0.00 100.00 0.00 82.54*
SF-36 Physical Health 75.00 50.00 62.50 75.00 87.50 50.00 93.75 43.75 100.00 25.00 196.14***
SF-36 Social Functioning 100.00 37.50 87.50 50.00 100.00 25.00 100.00 12.50 100.00 0.00 162.95%**

SF-36 Vitality and Fatigue 50.00 37.50 50.00 31.25 62.50 43.75 68.75 31.25 68.75 25.00 289.79%**

Note. X?=Kruskal-Wallis Chi-Squared * = p<.05; ** = p<.01; *** = p<.001.



Table 17

Differences in determinants of health in older adults across sleep profiles.

Sleep Excessive Short Long Typical
Total . .
Disorder Sleepiness Sleeper Sleeper Sleeper X2
n(%) n(%) n(%) n(%) n(%) n(%)
Total 2,932 213 (7.26) 353 (12.04) 66 (2.25) 182 (6.21) 2118 (72.24)
Active
Active 1,318 (45.34) 103 (48.36) 128 (36.68) 22 (34.38) 63 (35.39) 1,002 (47.95) 26.08***
Non-active 1,589 (54.66) 110 (51.64) 221 (63.32) 42 (65.63) 115 (64.61) 1,101 (52.35)
High cholesterol
Yes 1,275 (44.18) 104 (49.29) 157 (45.24) 30 (48.39) 72 (40.91) 912 (43.64) 3.85
No 1,611 (55.82) 107 (50.71) 190 (54.76) 32 (51.61) 104 (59.09) 1,178 (56.36)
High blood pressure
Yes 1671 (57.54) 136 (65.07) 221 (62.96) 43 (68.25) 98 (54.44) 1173 (55.83) 15.26%***
No 1233 (42.46) 73 (34.93) 130 (37.04) 20 (31.75) 82 (45.56) 928 (44.17)
Fruit and vegetable intake
Yes 1,499 (51.34) 96 (45.28) 175 (49.58) 28 (44.44) 62 (34.83) 1,138 (53.83) 20.42%**
No 1,421 (48.66) 116 (54.72) 178 (50.42) 35 (55.56) 116 (65.17) 976 (46.17)
Smoking status
Ex-smoker 1,246 (42.60) 104 (49.29) 162 (45.89) 26 (40.63) 83 (45.60) 871 (41.18) 24.84**
Non-smoker 1,415 (48.38) 89 (42.18) 160 (45.33) 27 (42.19) 72 (39.56) 1,067 (50.45)
Smoker 264 (9.03) 18 (8.53) 31 (8.78) 11 (17.19) 27 (14.84) 177 (8.37)
Number of long-term health conditions
None 224 (7.64) 7 (3.29) 9 (2.55) 2 (3.03) 21 (11.54) 185 (8.73) 110.91***
One 367 (12.52) 11 (5.16) 22 (6.23) 7 (10.61) 22 (12.09) 305 (14.40)
Two 485 (16.54) 18 (8.45) 40 (11.33) 8 (12.12) 27 (14.84) 392 (18.51)
Three or more 1,856 (63.30) 177 (83.10) 282 (79.89) 49 (74.24) 112 (61.54) 1,236 (58.36)
Multimorbidity
Yes 1,856 (63.30) 177 (83.10) 282 (79.89) 49 (74.24) 112 (61.54) 1,236 (58.36)  103.67***
No 1,076 (36.70) 36 (16.90) 71 (20.11) 17 (25.76) 70 (38.46) 882 (41.64)
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Sleep Excessive Short Long Typical
Total . .
Disorder Sleepiness Sleeper Sleeper Sleeper X2
n(%) n(%) n(%) n(%) n(%) n(%)
Polypharmacy
Yes 462 (15.76) 85 (39.91) 92 (26.06) 16 (24.24) 24 (13.19) 245 (11.57) 154.31***
No 2,470 (84.24) 128 (60.09) 261 (73.94) 50(75.76) 158 (86.81) 1,873 (88.43)
Diagnosed mental health condition
Yes 559 (19.18) 84 (40.19) 89 (25.36) 12 (18.46) 24 (13.33) 350 (16.59) 81.31%*
No 2,356 (80.82) 125 (59.81) 262 (74.64) 53(81.54) 156 (86.67) 1,760 (83.41)
High psychological distress
Yes 139 (4.82) 25 (12.02) 40 (11.76) 5 (7.81) 14 (7.82) 55 (2.63) 85.87***
No 2,744 (95.18) 183 (87.98) 300(88.24) 59(92.19) 165(92.18) 2,037 (97.37)
Note. X2=Chi-squared test of independence * = p<.05; ** = p<.01; *** = p<.001
Table 18
Patterns of alcohol use between of alcohol use among older adults by sleep profile
Total Disordered Excessive Short Long Typical
Sleep Sleepiness Sleeper Sleeper Sleeper X2
n (%) n(%) n(%) n(%) n(%) n(%)
Had a drink in the last year
Yes 2,044 (69.76) 146 (68.87) 211 (59.77) 37 (56.92) 112 (61.54) 1,538 (72.62) 35.87***
No 886 (30.24) 66 (31.13) 142 (40.23) 28 (43.08) 70 (38.46) 580 (27.38)
Number of drinks
lor2 1,701 (83.46) 119 (82.07) 169 (80.09) 30(81.08) 81(72.97) 1,302(84.88) 13.16**
3 or more 337 (16.54) 26 (17.93) 42 (19.91) 7 (18.92) 30 (27.03) 232 (15.12)
Frequency of drinking
Monthly or less 714 (35.00) 53 (36.55) 85 (40.28) 14 (37.84) 40 (35.71) 522 (34.01) 9.93
Up to 4 times a month 288 (14.12) 25 (17.24) 30 (14.22) 6 (16.22) 15 (13.39) 212 (13.81)
Up to 3 times a week 315 (15.44) 16 (11.03) 24 (11.37) 7 (18.92) 16 (14.29) 252 (16.42)
4 or more times a week 723 (35.44) 51 (35.17) 72 (34.12) 10 (27.03) 41 (36.61) 549 (35.77)

Note. X?>=Chi-squared test of independence * = p<.05; ** = p<.01; *** = p<.001




3.3 Independent factors that determine sleep profile membership in

older adults

Multinomial models were conducted to assess independent predictors of sleep profile
among the older adult (aged 65+ years) population (n = 2,932). Here, 198 observations were
removed due to missing variables. As such, the records of 2,734 individuals informed the initial
model.

To eliminate confounding, correlations between continuous variables were checked to
ascertain which measures were best retained for statistical modelling. Variables selected for
correlation analysis were statistically significant for sleep profile comparison in either the full
or older adult sample (see Sections 3.2 and 3.3). The K10 psychological distress score was
correlated with the SF-36 Mental Health and Emotional Functioning (|p|= 0.61, p = <0.0001)

in the full sample. The following SF-36 measures were also found to be correlated:

e mental health and emotional role limitations (|p|= 0.58, p = <0.0001);
e physical functioning and physical role limitations (|p|= 0.70, p = <0.0001);
e bodily pain and physical role limitations (|p|= 0.57, p = <0.0001); and

e emotional role limitations and energyl/vitality (|p|= 0.61, p = <0.0001).

In the older adult sample, the K10 and the SF-36 Mental Health scores were also
correlated. (|p|= 0.71, p = <0.0001).

Accordingly, SF-36 emotional role limitation and physical role limitations and K10
scores were removed. Categorical variables identifying instances of diagnosed mental health
disorders or psychological distress (K10 categorical variable) were also excluded. The
indicators of high blood pressure and high cholesterol were excluded from statistical modelling
as these were confounded with the multimorbidity and polypharmacy variables.

Table 19 shows the results of multinomial models investigating the association
between sleep status and health and sociodemographic factors. This shows that

multimorbidity and polypharmacy were significant predictors of disordered sleep among older
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adults. Equally, being inactive was associated with the sleep disorder profile. Lower vitality,
fatigue and energy scores were independently associated with a sleep disorder and excessive
sleepiness profiles. Older age and higher body mass index were significant predictors of
excessive sleepiness. Being female, however, reduced the odds of excessive sleepiness.
Short sleep was associated with being a current smoker and living in less deprived areas
(quintile 2). Bodily pain was independently associated with short sleep. Insufficient fruit and
vegetable intake requirements and older age increased the odds of long sleep. Older women

we less likely than males to experience long sleep.

3.4 Alcohol use and sleep profile membership in older adulthood

This section relates to older adults who were self-reported ‘current drinkers’ (n =
2,044). Current drinkers were those who confirmed ‘consuming a drink containing alcohol in
the last year’ at the time of completing the survey. Multinomial models were run to measure
typical alcohol use measures and their relationship with sleep profile membership. Two
different models were undertaken based on the use of two distinct indicators of alcohol use:
(a) AUDIT summary score, and (b) independent indicators of alcohol use frequency and
guantity. The initial model utilised the AUDIT summary score which is a well-recognised
primary healthcare measure of hazardous drinking. The AUDIT summary score offers a scale
of drinking ‘hazardousness’ that reflects the combined interactions of the independent
indicators of drinking frequency per week, typical drinking quantity per occasion, and evidence
of binge drinking. The rationale for this measure was to assess whether a single measure of
‘hazardous’ drinking currently utilised in primary healthcare offers the capacity to serve as a
potential indicator of risk for alcohol-related sleep issues. The second model utilised in this
analysis differentiated specifically between (a) drinking frequency and (b) typical quantity
consumed per occasion which are distinct indicators that might relate to sleep outcomes. This

is based on recent research in NZ highlighting that drinking frequency and typical quantity
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consumed are not correlated, and can follow distinct and even divergent patterns across the
lifespan (Szabd, Towers, et al., 2021).

In the first instance, Table 20 presents the significant independent predictors of sleep
profile membership where alcohol consumption in older adult current drinkers is characterised
by the AUDIT summary score. In this model, 127 many records were excluded due to
information missing from one or more variables included in the model. In total 1,917 or 2,044
records were retained this model.

Independent predictors of disordered sleep and long sleep among older adult drinkers
were consistent with those among the full older adult sample. Multimorbidity and
polypharmacy were significant predictors of a sleep disorder among older adult drinkers,
whereas older adult long sleepers were more likely to be of later age, male and have poorer
nutrition. There were no independent predictors of short sleep among older adult drinkers.
Those with excessive sleepiness in this cohort were more likely to be of later age, Maori and
male. Bodily pain and lower energy and vitality were also independent predictors of excessive
sleepiness among older adult drinkers.

When controlling for typical quantity and frequency, high quantity alcohol consumption
(3 or more drinks) increased the odds of excessive sleepiness (OR =1.69, p = 0.05) in older
adult current drinkers (see Table 21). In total 1,925 records of the available 2,044 informed
the model, with 119 records excluded due to missing information. Those classified as having
excessive sleepiness were also more likely to be of advanced age, identify as Maori, or likely
to report lower energy, vitality, and fatigue scores. Multimorbidity, polypharmacy, being
inactive and lower fatigue and vitality scores continued to be the only significant predictors of
a sleep disorder. Older age and poor nutrition were significant predictors of long sleep in older
adult drinkers, although females were less likely to be at risk of long sleep. No independent
predictors assessed in the typical quantity and frequency models were significant predictors

of short sleep among older adult drinkers.
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Table 19

Odds ratios (95% confidence intervals) of multinomial models showing the association between sleep profiles and sets of demographic, lifestyle and

health risks, and health outcome variables for the full 2013/2014 NZHS older adult sample.

Independent variables

Sleep Disorder
OR (CI)

Excessive sleepiness
OR (CI)

Short Sleep
OR (CI)

Long Sleep
OR (CI)

Intercept
Demographic variables
Age
Sex (Female)
Ethnicity (Maori)

NZDEP 2013 Quintile (2)
NZDEP 2013 Quintile (3)
NZDEP 2013 Quintile (4)
NZDEP 2013 Quintile (5)

Lifestyle and health risk factor variables

Smoking Status (Ex-Smoker)
Smoking Status (Smoker)
Body Mass Index

Active (No)

Fruit and Vegetable Intake (No)

Health outcome variables

Multimorbidity (Yes)

SF-36 Mental Health

SF-36 Physical Functioning
SF-36 Bodily Pain

SF-36 General Health

SF-36 Vitality, Fatigue and Energy
Polypharmacy (Yes)

1.00 (0.98, 1.03)
0.94 (0.68, 1.31)
1.08 (0.68, 1.72)
0.72 (0.39, 1.34)
1.09 (0.63, 1.87)
1.11 (0.66, 1.86)
1.25 (0.74, 2.13)

1.15 (0.82, 1.61)
0.90 (0.48, 1.68)
1.02 (0.99, 1.05)
0.69 (0.49, 0.96)
1.15 (0.84, 1.57)

1.73 (1.12, 2.68)
1.00 (0.99, 1.01)
1.00 (1.00, 1.01)
1.00 (0.99, 1.01)
0.99 (0.98, 1.00)
0.97 (0.96, 0.98)
2.32 (159, 3.37)

*%

*%

*kk

*kk

1.05 (1.03, 1.07)
0.72 (0.55, 0.95)
1.92 (1.33, 2.76)
1.12 (0.67, 1.87)
1.43 (0.89, 2.29)
1.38 (0.87, 2.17)
1.14 (0.71, 1.84)

0.92 (0.70, 1.22)
1.19 (0.73, 1.95)
1.03 (1.01, 1.06)
0.85 (0.64, 1.12)
0.93 (0.71, 1.20)

1.20 (0.87, 1.66)
1.00 (0.99, 1.01)
1.00 (0.99, 1.00)
1.00 (0.99, 1.00)
0.99 (0.98, 1.00)
0.96 (0.96, 0.97)
1.01 (0.72, 1.43)

*kk

*%

*k%

*k*k

*%

*kk

1.05 (1.00, 1.09)
1.65 (0.89, 3.05)
1.02 (0.43, 2.40)
2.45 (0.85, 7.05)
0.91 (0.28, 2.92)
1.58 (0.57, 4.42)
1.45 (0.50, 4.19)

1.33 (0.72, 2.47)
3.09 (1.33, 7.19)
1.01 (0.96, 1.06)
1.15 (0.63, 2.08)
1.39 (0.80, 2.44)

1.74 (0.85, 3.56)
1.00 (0.98, 1.03)
1.00 (0.99, 1.01)
0.99 (0.98, 1.00)
1.00 (0.98, 1.02)
1.00 (0.98, 1.02)
1.38 (0.68, 2.79)

*kk

**

**

*%*

1.05 (1.02, 1.07)
0.54 (0.38, 0.77)
1.40 (0.86, 2.27)
1.09 (0.60, 2.00)
0.85 (0.47, 1.54)
0.99 (0.57, 1.73)
1.07 (0.61, 1.88)

1.14 (0.79, 1.64)
1.71 (0.97, 3.00)
1.00 (0.97, 1.04)
1.29 (0.90, 1.84)
1.92 (1.36, 2.72

1.11 (0.77, 1.62)
1.00 (0.98, 1.01)
0.99 (0.99, 1.00)
1.00 (0.99, 1.01)
1.01 (1.00, 1.02)
1.00 (0.99, 1.01)
1.09 (0.65, 1.85)

*kk

*k*k

*k%

*kk

Note. X?>=Wald chi-squared test of independence * = p<.05; ** = p<.01; *** = p<.001
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Table 20

Odds ratios (95% confidence intervals) of multinomial models for predictors of demographic, lifestyle and health risks, and health outcome variables for

sleep profiles for older adult current drinkers only when controlling for alcohol consumption as measured by the AUDIT summary score.

Independent variables

Sleep Disorder
OR (CI)

Excessive sleepiness

OR (CI)

Short Sleep
OR (CI)

Long Sleep
OR (CI)

Intercept
Demographic variables
Age
Sex (Female)
Ethnicity (Maori)
NZDEP Index 2013 Quintile (2)
NZDEP Index 2013 Quintile (3)
NZDEP Index 2013 Quintile (4)
NZDEP Index 2013 Quintile (5)
Lifestyle and health risk factor variables
Smoking Status (Ex-Smoker)
Smoking Status (Smoker)
Body Mass Index
Active (No)
Fruit and Vegetable Intake (No)
Health outcome variables
Multimorbidity (Yes)
SF-36 Mental Health
SF-36 Physical Functioning
SF-36 Bodily Pain
SF-36 General Health
SF-36 Vitality, Fatigue and Energy
Polypharmacy (Yes)
Alcohol use

AUDIT

0.99 (0.96, 1.02)
0.99 (0.66, 1.49)
1.38 (0.78, 2.43)
0.71 (0.35, 1.45)
1.17 (0.62, 2.21)
1.20 (0.65, 2.21)
1.23 (0.64, 2.36)

1.29 (0.86, 1.93)
0.82 (0.38, 1.77)
1.02 (0.99, 1.06)
0.66 (0.44, 0.97)
1.35 (0.92, 1.98)

1.78 (1.06, 2.99)
1.00 (0.98, 1.01)
1.00 (0.99, 1.01)
1.00 (0.99, 1.01)
0.99 (0.98, 1.00)
0.97 (0.95, 0.98)
2.06 (1.31, 3.25)

1.00 (0.94, 1.08)

*%

*%

*k%

*k%

1.04 (1.01, 1.07)
0.73 (0.52, 1.05)
1.99 (1.22, 3.24)
0.93 (0.51, 1.69)
1.13 (0.64, 1.99)
1.30 (0.76, 2.24)
0.97 (0.54, 1.76)

1.08 (0.76, 1.54)
0.95 (0.49, 1.85)
1.03 (1.00, 1.06)
0.78 (0.55, 1.10)
1.18 (0.84, 1.64)

1.13 (0.75, 1.71)
1.01 (0.99, 1.02)
1.00 (0.99, 1.01)
0.99 (0.99, 1.00)
0.99 (0.98, 1.00)
0.96 (0.95, 0.97)
1.01 (0.64, 1.57)

1.04 (0.98, 1.10)

*k*k

*k*k

*%

*k%

1.04 (0.98, 1.10)
1.54 (0.68, 3.48)
1.02 (0.28, 3.63)
2.49 (0.64, 9.71)
1.14 (0.27, 4.89)
1.77 (0.47, 6.77)
1.22 (0.28, 5.28)

1.35 (0.59, 3.07)
2.45 (0.74, 8.07)
1.00 (0.93, 1.08)
1.40 (0.63, 3.13)
0.99 (0.47, 2.07)

1.27 (0.48, 3.34)
1.00 (0.97, 1.04)
1.00 (0.98, 1.02)
0.99 (0.97, 1.01)
1.00 (0.97, 1.02)
0.98 (0.96, 1.01)
1.99 (0.81, 4.90)

1.01 (0.87, 1.17)

1.05 (1.01, 1.08)
0.43 (0.27, 0.68)
1.44 (0.77, 2.69)
1.08 (0.52, 2.26)
0.77 (0.36, 1.63)
1.34 (0.69, 2.62)
1.05 (0.51, 2.15)

1.30 (0.82, 2.07)
1.62 (0.77, 3.40)
1.01 (0.97, 1.06)
1.36 (0.88, 2.12)
1.78 (1.16, 2.74)

1.39 (0.87, 2.23)
1.00 (0.98, 1.02)
0.99 (0.98, 1.01)
1.00 (0.99, 1.01)
1.01 (1.00, 1.03)
1.00 (0.98, 1.01)
1.01 (0.52, 1.98)

1.04 (0.97, 1.12)

*k%k

*k%

*k%

*k%

Note. X?>=Wald chi-squared test of independence * = p<.05; ** = p<.01; *** = p<.001
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Table 21

Odds ratios (95% confidence intervals) of multinomial models for predictors of demographic, lifestyle and health risks, and health outcome

variables for sleep profiles for older adult current drinkers only when controlling for alcohol consumption as measured by their typical quantity

and frequency consumption.

Independent variables

Sleep Disorder
OR (CI)

Excessive sleepiness

OR (CI)

Short Sleep
OR (C))

Long Sleep
OR (CI)

Intercept
Demographic variables
Age
Sex (Female)
Ethnicity (Maori)
NZ Deprivation Index 2013 Quintile (2)
NZ Deprivation Index 2013 Quintile (3)
NZ Deprivation Index 2013 Quintile (4)
NZ Deprivation Index 2013 Quintile (5)
Lifestyle and health risk factor variables
Smoking Status (Ex-Smoker)
Smoking Status (Smoker)
Body Mass Index
Active (No)
Fruit and Vegetable Intake (No)
Health outcome variables
Multimorbidity (Yes)
SF-36 Mental Health
SF-36 Physical Functioning
SF-36 Bodily Pain
SF-36 General Health
SF-36 Vitality, Fatigue and Energy
Polypharmacy (Yes)
Alcohol use: typical quantity
Number of Drinks (3 or more)

0.99 (0.96, 1.02)
1.04 (0.69, 1.57)
1.42 (0.80, 2.52)
0.70 (0.34, 1.44)
1.17 (0.62, 2.21)
1.18 (0.64, 2.19)
1.24 (0.64, 2.39)

1.24 (0.83, 1.87)
0.76 (0.35, 1.65)
1.02 (0.99, 1.06)
0.64 (0.43, 0.95)
1.31 (0.90, 1.93)

1.76 (1.05, 2.95)
1.00 (0.98, 1.01)
1.00 (0.99, 1.01)
1.00 (0.99, 1.01)
0.99 (0.98, 1.00)
0.97 (0.95, 0.98)
2.13 (1.35, 3.36)

1.23 (0.72, 2.08)

*kk

1.04 (1.01, 1.07)
0.74 (0.52, 1.06)
1.91 (1.16, 3.14)
0.92 (0.50, 1.69)
1.14 (0.65, 2.01)
1.31 (0.76, 2.25)
0.96 (0.53, 1.74)

1.04 (0.73, 1.49)
0.87 (0.45, 1.69)
1.03 (1.00, 1.06)
0.78 (0.55, 1.11)
1.19 (0.85, 1.65)

1.15 (0.77, 1.74)
1.01 (0.99, 1.02)
1.00 (0.99, 1.01)
0.99 (0.99, 1.00)
0.99 (0.98, 1.00)
0.96 (0.95, 0.97)
1.00 (0.64, 1.56)

1.59 (1.00, 2.51)

*k%

1.05 (0.99, 1.11)
1.59 (0.71, 3.55)
1.28 (0.40, 4.06)
2.33 (0.60, 9.10)
1.10 (0.26, 4.75)
1.84 (0.49, 6.92)
1.07 (0.24, 4.67)

1.32 (0.58, 3.00)
2.97 (0.94, 9.32)
1.02 (0.95, 1.09)
1.31 (0.60, 2.86)
1.07 (0.52, 2.23)

1.36 (0.52, 3.54)
1.00 (0.97, 1.04)
1.00 (0.99, 1.02)
0.99 (0.97, 1.00)
0.99 (0.97, 1.02)
0.98 (0.96, 1.01)
1.90 (0.78, 4.62)

1.35 (0.49, 3.76)

1.05 (1.02, 1.09)
0.43 (0.27, 0.68)
1.36 (0.72, 2.58)
1.09 (0.52, 2.28)
0.79 (0.37, 1.68)
1.32 (0.67, 2.57)
1.01 (0.49, 2.07)

1.34 (0.84, 2.13)
1.55 (0.73, 3.27)
1.01 (0.97, 1.06)
1.34 (0.86, 2.09)
1.75 (1.14, 2.70)

1.38 (0.86, 2.22)
1.00 (0.98, 1.02)
1.00 (0.98, 1.01)
1.00 (0.99, 1.01)
1.01 (1.00, 1.03)
1.00 (0.98, 1.01)
1.01 (0.52, 1.98)

1.78 (1.05, 3.01)

*k*k
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Independent variables

Sleep Disorder
OR (CI)

Excessive sleepiness

OR (CI)

Short Sleep
OR (C))

Long Sleep
OR (CI)

Alcohol use: typical frequency
Frequency (Up to 4 times a month)
Frequency (Up to 3 times a week)

1.49 (0.85, 2.62)
0.75 (0.40, 1.43)
1.25 (0.79, 2.00)

1.10 (0.66, 1.82)
0.77 (0.45, 1.32)
1.00 (0.67, 1.50)

1.78 (0.62, 5.15)
1.51 (0.52, 4.35)
0.93 (0.36, 2.42)

0.68 (0.34, 1.39)
0.81 (0.42, 1.55)
0.88 (0.52, 1.47)

Frequency (4 or more times a week)

Note. X2=Wald chi-squared test of independence * = p<.05; ** = p<.01; *** = p<.001
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4 Discussion

The primary aim of this thesis was to explore the prevalence of poor sleep in later life and to
determine how alcohol use influences the factors that correlate with profiles indicative of poor sleep
among New Zealand older adults. Five mutually exclusive sleep profiles were developed and the
differential prevalence of their membership was compared between younger and older adults.
Alcohol use alongside sociodemographic and health factors was considered in this study. The

following section will discuss the key findings of this investigation.

4.1 The prevalence of poor sleep

The first objective of this study was to determine the extent to which distinct sleep profiles
existed within the New Zealand adult and older adult populations. On the basis of existing literature,
it was hypothesised that poor sleep would be more prevalent among older adults. Findings from this
study suggest that approximately 1-in-5 adults (15 years and older) were classified as having poor
sleep. Poor sleep was shown to be more prevalent among older than younger adults. These findings
are consistent with prevalence estimates previously reported, ranging from between 20 and 50
percent (Ancoli-Israel et al., 2008; Gibson et al., 2020; Li et al., 2018; Meaklim et al., 2020; Neikrug
& Ancoli-Israel, 2010; Paine et al., 2005; Paine et al., 2019).

There were five evidence-based sleep profiles explored in this thesis. These were (a) sleep
disorder, (b) excessive sleepiness, (c) short sleep, (d) long sleep and (e) typical sleep. Specific to
age-group differences in sleep, older adults were much more likely to experience a sleep disorder,
excessive sleepiness and long sleep than were younger adults in this study. In contrast, younger
adults were more likely to experience short sleep or have typical sleep compared to older adults.
Reported sleep disorder prevalence rates observed in the present sample were significantly lower,
for both the older and younger adult cohorts than those summarised in previous studies conducted.

In New Zealand, prior research indicated as many as 1-in-4 adults have a current sleep problem
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(Paine et al., 2004). Gibson et. al. (2020) determined that 3-in-10 advanced-aged adults reported
having a sleep problem. In the present study, only 5.93% of younger adults (15-64 years) and 7.26%
of older adults reported having a diagnosed sleep disorder. One possible explanation for the
comparatively low prevalence estimates in this study compared to previous studies might be
prevalence previously reported was based on subjective experiences or complaints. This study,
however, relied on the sleep disorder having been diagnosed by a health professional, a far stricter
criterion. Previous research highlights the potential variability in identifying sleep disturbance
prevalence in the same population when using clinical diagnosis rather than alternative methods.
For example, Sharwood et al. (2012), found that in a sample of over 500 long-distance truck drivers
in Australia approximately 41% met the criteria for sleep apnoea, yet only 4.4% had been previously
diagnosed with this condition by a health professional (Sharwood et al., 2012). The operationalisation
of sleep disturbance used in the current study may, therefore, have under-estimated the prevalence
of sleep issues and these five sleep profiles in NZ older adults.

In the present study, approximately 1-in-8 older adults were profiled as ‘excessively sleepy’
which was measured by one survey item that measured general fatigue, sleepiness, drowsiness or
tiredness. Paine et al. (2005) reported that 1-in-7 NZ adults experienced excessive daytime
sleepiness. In their study, excessive daytime sleepiness was measured by the Epworth Sleepiness
Scale (Paine et al., 2005). The Epworth Sleepiness Scale measures situational sleep propensity
(Johns, 2008) by asking participants to rate their propensity to fall asleep in common daytime
activities. While prevalence estimates in this study are similar to that reported previously, the broader
definition applied here may capture more diverse experiences of excessive sleepiness.

The prevalence of short and long sleep reported in the current study is lower than observed
in previous NZ research. A pooled analysis of 48,187 NZ adults (18+years) conducted by Lee and
Sibley (2019) classified one-third of respondents' nocturnal sleep durations as ‘short’ (i.e., less than
seven hours) and a further 4.80% as ‘long’ (i.e., more than nine hours) (Lee & Sibley, 2019). Although
there are differences in the sampling methodologies between studies, variances in estimates may in

part be due to the survey items used to assess sleep durations (Robbins et al., 2021). In the study
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by Lee and Sibley (2019), sleep duration was limited to the hours of sleep attained during the night.
By comparison, the present study assessed sleep duration as the combined total duration for sleep
episodes and naps that occurred within a 24-hour period. Measures of nocturnal sleep duration can
be challenging to answer (Robbins et al., 2021). This is particularly the case when sleep occurs
outside of night-time hours, or sleep requirement is met over multiple bouts of sleep throughout the
day (Robbins et al., 2021). Such may be the case for shift workers or those who sleep during the
day (Robbins et al., 2021). For instance, older adults who have assumed a biphasic sleep rhythm.
Sleep durations reported in the study by Lee and Sibley (2019) may under capture total sleep
duration, and could overestimate the prevalence of short sleep among older adults, as their sleep
requirement is increasingly met over multiple episodes of sleep within a 24-hour period due to
changes in the architecture of their sleep (Carskadon & Dement, 2017; Chokroverty, 2017a). Of
further note, the definitions of short and long sleep applied in the current study employed stricter
criteria of short and long sleep than that operationalised by Lee and Sibley (2019). Differences in
definitions could contribute to the variances in estimates of short sleep observed in the study by Lee
and Sibley (2019) and the current study. Further research should endeavour to test the validity of
estimates produced and the sleep duration survey items to strengthen evidence regarding the
correlation between sleep duration and all-cause and cause-specific morbidity and mortality within
the NZ context. Regardless, of methodological and measurement differences, correlations between
short and long sleep, and employment status and socio-economic status identified in the present
study are consistent with that reported by Lee and Sibley (2019).

In the present study, short sleep was most evident among the younger adult cohort, who also
had a higher rate of employment compared to older adults. Previous research in NZ has found short
sleep to be correlated with employment status and working hours (Lee & Sibley, 2019; Paine &
Gander, 2016). Paine and Gander (2016) found employment status, neighbourhood deprivation and
self-rated health were independent predictors of short and long sleep, on free and scheduled (i.e.,
days where work or social commitments dictate bed and wake-up times) days. Work patterns have

an important impact on sleep (Kecklund & Axelsson, 2016). Shift work, night work or long work hours
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have been associated with short sleep and insufficient sleep (Paine & Gander, 2016). Night-time
work has been correlated with several non-communicable diseases including cardiovascular
disease, hypertension, and diabetes (Paine & Gander, 2016). Equally, shift work has been shown to
increase the risk of heart disease, stroke, cancer, type 2 diabetes and accidents (Kecklund &
Axelsson, 2016). Unfortunately, it was not possible to assess the degree to which work patterns
among older adults impacted sleep in the current study as this information was not collected. The
extent to which disparities in work-life balance, shift work, night work, long hours, and manual work
may impact sleep could not be assessed. Existing research by Denison et al. (2018) concluded night-
time work was a more prominent occupation risk factor among Maori than non-Maori. Night-time
work and short and insufficient sleep have been individually associated with deleterious health
outcomes (Denison et al., 2018; Kecklund & Axelsson, 2016; Paine & Gander, 2016). If Maori are
more likely to be exposed to night-time work then this may exacerbate health inequalities between

Maori and Non-Maori (Paine & Gander, 2016; Paine et al., 2005).

4.2 Differences between sleep profiles for older adults

The second objective of this study was to identify which demographic and health factors
underpinned sleep profile membership in older adulthood. On the basis of existing literature, it was
hypothesised that factors indicative of poor health (i.e., multimorbidity, polypharmacy, poor nutrition,
etc.) would be associated with profiles of poor sleep.

Results from the current study found multimorbidity, polypharmacy and psychological
distress most likely among older adults within the sleep disorder profile, compared to older adults
that were classified as having typical sleep. While age-related changes in sleep are well-evidenced
(Ancoli-Israel et al., 2008; Carskadon & Dement, 2017; Chokroverty, 2017a), the results here
demonstrate that causes of disordered sleep may be multifactorial and underpinned by physical and
mental health factors and the possible use of multiple medications. Consistent with the existing
evidence base (Ancoli-Israel et al., 2008; Chaput et al., 2018; Stewart et al., 2020) the disordered
sleep profile for older adults was correlated with poorer health status. It was not possible to ascertain
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the directional nature of this relationship due to the cross-sectional nature of this study. As such the
sleep disorder profile may have consisted of people with a primary or secondary sleep disorder.

Older adults within the excessive sleepiness profile were more likely to be older, have a
higher body mass index or be male. Excessive sleepiness was also more likely among older adult
Maori. Ethnicity was not an independent predictor for any other sleep profiles when health outcomes
and health risk factors were accounted for. There is a strong body of literature that evidences ethnic
disparities in sleep and health in NZ (Gibson et al., 2020; Mihaere et al., 2009; Paine & Gander,
2016; Paine et al., 2004; Paine et al., 2005; Paine et al., 2019). While not as evident within the
present study, the findings here suggest that sleep disparities between Maori and Non-Maori older
adults may be intrinsically linked to health inequality or larger systemic socioeconomic inequality.
Stephens et al. (2020) investigated the cumulative effect of long-term social inequalities on the health
of Maori and Non-Maori, males and females. The study by Stephens et al. (2020) found childhood
socioeconomic status was a significant predictor of late-life health, but also that education attainment
mediated health inequalities at entry to older adulthood. While sleep was absent from this study by
Stephen et al. (2020), their findings might suggest that persistent effort is needed to create
environments and habits that support good health across all stages of life (including older adulthood).
Such an approach may come to mitigate health inequality in older adult life. Further research would
is needed to expand the study by Stephens et al. (2020) to determine the role of sleep in modifying
health trajectories and reducing health inequality.

Older adult long sleepers also tended to be male and to have poor nutrition. This is consistent
with previous research findings (Beydoun et al., 2014; Noorwali et al., 2018). For example, a
nationally representative health study of American adults by Beydoun et al. (2014) found several
nutritional biomarkers were correlated with long sleep (9 hours or more). Examples of such
biomarkers include lower fruit, fibre, vegetable and caloric intake. Lower lutein and zeaxanthin serum
and vitamin B-12 were also significantly associated with long sleep (Beydoun et al., 2014). Beydoun
et al. (2014) also found higher total caloric, caffeine, and vitamin B-12 intake, but lower folate, fruit

and vegetable intake were risk factors for very short (less than 5 hours) and/or short sleep (5-6

73



hours). Folate and vitamin B-12 are important precursors for biological reactions that support the
daily regulation of the body’s circadian rhythms and thereby for sleep propensity (Beydoun et al.,
2014) Vitamin B-12 possesses a psychotropic alerting effect and may lead to faster metabolism of
melatonin. In abundance, vitamin B-12 could therefore act to disrupt sleep-wake regulation (Beydoun
et al., 2014). These findings emphasise the role of good nutrition in supporting healthy sleep. In this
study long sleep was characterised by poorer health and socioeconomic status (living in areas of
greater deprivation, unemployment, lower-income households, and lower education level
attainment). It might be the case that their socioeconomic circumstances limit the affordability and
access to healthier food and meal options. Locher et al. (2009) investigated food choice barriers and
motivations in 185 American homebound older adults and found that cost, taste, and ease of access
and preparation were important determinants for food choices (Locher et al., 2009). Locher et al.
(2009) learned that ‘healthy eating’ was a perceived barrier to the participant’s preferred food
options. The findings of the study by Locher et al. (2009) highlighted the interaction between
microeconomics and the psychosocial nature of food choices. In NZ, research investigating the
nutrition risk of older adults determined one in three community-dwelling older adults, and older
adults of advanced age were at greater risk of poor nutrition (Wham et al., 2014; Wham et al., 2015).
To encourage healthy eating among older adults food must, therefore, be affordable, easy to
prepare, nutritionally balanced accessible and appetising. Higher nutritional risk has also been
shown to be associated with depressive symptoms, loneliness, poorer health status and
polypharmacy (Tkatch et al., 2022; Wham et al., 2014; Wham et al., 2015), and the present research
introduces the element of sleep into this relationship.

Current smoking was a key factor for members of the short sleep profile among older adults.
The odds of short sleep were three-fold greater for older adult current smokers, compared to non-
smoking older adult typical sleepers. These findings are consistent with evidence that smoking
reduces sleep duration, alters sleep architecture, and can increase the frequency of awakenings at
night (Amiri & Behnezhad, 2020; dos Reis Costa, 2017; Phillips & Danner, 1995). Nicotine is capable

of stimulating wakefulness (dos Reis Costa, 2017; Suzuki et al., 2017), while decreased plasma
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nicotine concentrations can drive cravings during sleep (dos Reis Costa, 2017; Suzuki et al., 2017).
Habitual smoking has been shown to have a deleterious impact on health, contributing to the onset
of long-term health conditions contributing to the occurrence of sleep disorders or poor sleep (Amiri
& Behnezhad, 2020; dos Reis Costa, 2017). This too contributes to diminished sleep quality and
increased daytime sleepiness (Amiri & Behnezhad, 2020; Brook et al., 2015; dos Reis Costa, 2017).
Given the effect size observed in the current study, further exploration is warranted.

Existing literature outlines several age-related changes in sleep and the increased likelihood
of poor sleep among older adults (Ancoli-Israel et al., 2008; Cajochen et al., 2006; Dijk, 1999; Dijk
et al., 2000). Poor sleep can be subsequent to the presence of a primary or secondary sleep
disordered (Suzuki et al., 2017) and characterised by insufficient quantity, quality or poor sleep
timing. These can result in light transitory sleep or broken sleep, poor daytime functioning and
excessive sleepiness (Ancoli-Israel et al., 2008; Suzuki et al., 2017)Age, in and of itself, is not
principally responsible for the prevalence of poor or problem sleep observed in older adulthood
(Ancoli-Israel & Ayalon, 2006; Ancoli-Israel et al., 2008). Instead, this thesis demonstrated factors
such as multimorbidity, polypharmacy, nutrition, smoking status, age and sex underpinned profiles
of poor sleep. The findings here highlight several avenues of further intervention to support

successful ageing and better health in later life.

4.3 Therole of alcohol use in poor sleep in older adult drinkers.

The third objective of this study was to explore the degree to which alcohol use was related
to membership of these sleep profiles in older adulthood. Alcohol is well-known for its sedative
properties and prior research has highlighted its use as a sleep aid among older adult cohorts (Aira
et al., 2008; Bareham et al., 2019; Ebrahim et al., 2013; Roehrs & Roth, 2001; Van Reen et al., 2006;
Vitiello, 1997). Much of the concern about alcohol consumption in older adulthood stems from
concerns that age-related physiological changes can increase sensitivity to alcohol (Aira et al., 2008;
Canham & Mauro, 2016; Cousins et al., 2014). For instance, reduced alcohol metabolism can
prolong plasma concentrations of alcohol increasing the potential adverse reactions to medications,

75



poorer health, and unintentional injury (Ancoli-Israel & Ayalon, 2006; Barczi & Teodorescu, 2017;
Ministry of Health, 2020). On the basis of existing literature, it was hypothesised that older adult
drinkers with more harmful consumption tendencies would be more likely to have poor sleep
compared to those that do not consume alcohol in a harmful way.

In this study, the AUDIT summary score was not a significant risk factor for any profiles of
poor sleep. The absence of association between AUDIT score and these profiles is perhaps
understandable given that this screening score is a public health indicator of a broad range of
drinking patterns (Bush et al., 1998), and the specificity of hazardous or harmful drinking patterns
specifically for older adults was lost. When alcohol consumption was described in terms of typical
guantity and frequency, higher quantity alcohol consumption increased the odds of excessive
sleepiness in older adult current drinkers. A study in Germany by Lydon-Staley et al. (2017) reported
older adults were less susceptible to next-day tiredness when consuming greater quantities of
alcohol. The contrary findings here may reflect differences in study methodologies and how
sleepiness was measured and treated.

In NZ, previous research investigating longitudinal alcohol consumption trends among older
adults concluded that life-course consumption trajectories demonstrated little to no change over time
(Szabo et al., 2019; Towers, Sheridan, et al., 2018a, 2018b). The existing research determined low
guantity and low frequency, and low quantity and high-frequency consumption trends were more
commonplace, and this was seen in the present study too. Previous NZ literature found high quantity
moderate frequency drinkers were more likely to develop multimorbidity and have poor physical and
mental health (Szabo et al., 2019; Towers, Sheridan, et al., 2018a, 2018b). Szabo et al. (2019) also
concluded older adult drinkers with low-quantity and low-frequency consumption patterns suffered
poorer health and multimorbidity too. In this study, poorer health status was associated with the
sleep disorder profile (Szabo et al., 2019; Towers, Sheridan, et al., 2018a, 2018b). The exploratory
analysis in the current study revealed older adult drinkers within the sleep disorder profile consumed
low quantities of alcohol either frequently (i.e., four or more times a week) or infrequently (i.e.,

monthly or less). Alcohol use was not a significant predictor of the sleep disorder profile in this study.
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These findings may support the view of Szabo et al. (2019) that older adult current drinkers with low-
guantity and low-frequency consumption patterns may consist of people who had come to refrain
from drinking due to health deterioration. The cross-sectional nature of the study means it is not
possible to assess the cumulative effect of life-course drinking habits or how these could impact
sleep throughout life.

In this study, higher alcohol consumption was a significant predictor of excessive sleepiness
among older adult current drinkers. Older adult drinkers constituted 15.36% (2,044) of the full
sample, of whom only 506 older adult drinkers were classified as having poor sleep. This is
approximately one-quarter of older adult drinkers, just four percent of the total sample. The
comparatively small sample size raises questions as to whether the model applied was overfitted to
the data. Future work could further investigate the use of other statistical modelling selection
methodologies to identify which variables are the most pertinent predictors for assessing the role of

alcohol in the sleep profiles of older adult drinkers.

4.4 What does this research say about sleep disturbance in older adults?

The findings reported here elaborate on the current knowledge on the prevalence of poor
sleep in older adulthood. Where previous NZ studies have tended to focus on the general adult
population or older adults of advanced age (Gibson et al., 2016; Mihaere et al., 2009; Paine &
Gander, 2016; Paine et al., 2004; Paine et al., 2005; Paine et al., 2019), this work gives insight to
the sleep of NZ older adults more generally. The study demonstrated sleep problems, excessive
sleepiness and long sleep were more prevalent among the older population. This bears important
consequences for the health system in light of the older adult population growth projected. The low
population prevalence of diagnosed sleep disorders could be a consequence of service accessibility.
Sleep studies are required for the diagnosis of many sleep disorders including sleep-disordered
breathing, restless legs syndrome, periodic limb movement disorder and REM sleep disorder.
Anecdotally, services for diagnosing sleep disorders in New Zealand are limited and may require a
referral from a general practitioner (Gibson et al., 2018). Referrals to sleep clinics have been stated
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in New Zealand research to attract further costs (Gibson et al., 2018). which may serve as an added
barrier to accessibility for some This may be particularly the case for those who are in retirement or
unemployed or living in lower-income households, such as the sample of older adults investigated
in this study. Excessive sleepiness is a common symptom of sleep disorders and a predictor of
retirement in older adults (Myllyntausta et al., 2021). This could further limit the ability to afford or
access proper diagnosis and treatment through the current referral pathways to successfully identify,
manage or treat sleep disorders. As such it may be that limited access and affordability is one cause

of the under-representation of diagnosed sleep disorders seen in this study.

4.5 Strengths and limitations of the current study

The information investigated in this study was supplied by participants involved in a
population-wide health survey. The sampling methodology was designed to ensure that the sample
selected was structured to ensure comparison across sociodemographic factors, and to ensure
sufficient sample sizes for sub-population groups including older adults, which is the target
subpopulation of this study (Ministry of Health, 2011, 2014c). One strength of this study is, therefore,
the ability to investigate sleep and health in a large nationally representative sample of NZ older
adults compared to previous studies conducted among this cohort. Despite the representative nature
of the study and comparatively larger older adult sample, the sample size for the short and long
sleep profiles among older adult current drinkers was small. While results reported in this study are
consistent with, or supported by, previous research, the findings for older adult current drinkers
should be treated with caution. Further research with larger samples is recommended before findings
are used to inform clinical recommendations.

Another strength of this study is that long and short-sleepers were defined based on their life
stage. This novel approach is perhaps more reliable than previous research (Lee & Sibley, 2019),
and the definitions of long and short sleep here may offer a proxy measure of poor sleep or potentially
an undiagnosed sleep disorder. Future work could investigate the tailored approach employed here

in larger samples to assess the sociodemographic and health differences reported here. Future work
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could also look to assess the sleep duration thresholds for short and long sleep applied here. The
‘appropriate sleep durations’ guidelines used here provide a stricter threshold than recommended
sleep durations. This may have limited the detection of health behaviours and risk factors associated
with short and long sleep observed in previous studies.

The hierarchical order of the sleep profiles may have influenced the prevalence of the profiles
of excessive sleepiness and short or long sleep. This is because someone with a sleep disorder may
regularly experience excessive sleepiness, and short or long sleep as well. This could have
influenced the ability to detect statistically significant predictors of short or long sleep in the older
adult sample or detect the role of alcohol in these profiles.

The response categories for the excessive sleepiness survey item made it challenging to
define the excessive sleepiness profile. There is no general indication of ‘how much sleepiness is
too much sleepiness’ and the broad response categories lacked specificity to how excessive
sleepiness may have impacted general tasks or daily activities. Should excessive sleepiness be
introduced for continuous health monitoring, it is recommended a review of subjective measures of
excessive sleepiness be conducted to inform the survey item selected or to refine response
categories.

Another strength of this study was the investigation of the AUDIT sub-measures, typical
guantity, and typical frequency. This recognises that the AUDIT summary score threshold may not
recognise the factors that place older adults at greater risk even when alcohol is consumed within
the recommended guidelines.

It is important to highlight that subjective measures are susceptible to bias (Ibafiez et al.,
2018a, 2018b). This could be out of concern of judgement, or misinterpretation or comprehension of
the question. In other instances (i.e., self-reporting characteristics of sleep) misreporting may be due
to limited recall (i.e., not remembering awakenings). Studies have often found participants may
differentially under or overestimate sleep duration, sleep start and end times, the length of time taken
to fall asleep, the number of night-time awakenings and the amount of time spent awake at night

(Landry et al., 2015; van den Berg, 2009; van den Berg et al., 2008). Objective and subjective sleep
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measure agreement studies have found self-reported sleep quality to be inconsistent with individual
or composite objective parameters of sleep quality (Jeon et al., 2019; Landry et al., 2015; O'Donnell
et al., 2009). Similarly, self-reported alcohol consumption may underestimate true levels of
consumption due to differences in what constitutes a ‘typical day, ‘typical consumption, or ‘standard
amounts’. Despite the limitations of self-report, subjective measurement methods remain valuable
for understanding the factors that impact sleep. The survey methodology provides a practical and
efficient method for collecting data on sleep duration, excessive sleepiness, and sleep complaints
and disorders (Clark et al., 2013; Ibafiez et al., 2018a). Particularly when assessed among large
communities, geographical basis or groups of people, or to supplement objective measurement
studies. Understanding the degree to which subjective measurement methods agree with objective
measurement methods would be important for assessing the validity of self-reported sleep, alcohol
consumption, physical activity, and nutrition collected as part of the NZHS.

In the present study, multimorbidity and polypharmacy were derived by tallying survey
responses for each respondent concerning health conditions assessed by the survey. Although more
long-term health conditions were assessed in the 2013/2014 NZHS compared to other iterations of
the survey, it is not feasible to account for every health condition in large-scale population health
surveys (Ministry of Health, 2014a, 2014d, 2017, 2018, 2019). It is, therefore, possible that the
prevalence of multimorbidity and polypharmacy has been underestimated in the current study. Due
to the way questions regarding pharmaceutical treatment were asked, it was not possible to ascertain
where: (1) sedative medications were prescribed, (2) multiple medications were used to manage a
single health condition, (3) one medication was used to manage multiple health conditions, or (4)
whether medications were taken as prescribed. The true extent of polypharmacy may be
underestimated accordingly. The derivation of the polypharmacy variable may in some instances
simultaneously identify respondents with five or long-term health conditions. However, treatment
options assessed in the survey included non-pharmacological interventions as well. As such, there
are two avenues of further research. Future work could investigate (1) the extent to which non-

pharmacological interventions are employed to ascertain the degree to which multimorbidity and
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polypharmacy are confounded, and (2) how multimorbidity and polypharmacy are be described for

health surveillance and their suitability as population health indicators more generally.

4.6 Future direction for new research

Based on the findings of the present study, it is recommended that future public health
research establish a more comprehensive understanding of the prevalence of sleep disorders, sleep
complaints, sleep quality, and short and long sleep. Future work could look to refine and validate
sleep questions presented in population health studies to produce more accurate estimates for
population health monitoring and health surveillance. Expanding on this, future work should aim to
understand the role of sleep as a modifiable health factor to understand how sleep modifies the
health trajectories while accounting for life course alcohol consumption and socioeconomic
trajectories. Studies of this nature would inform the growing body of national research that together
could inform a socioecological framework of sleep relevant for NZ. This would describe the individual,
social and societal-level factors that influence sleep in NZ and potentially the strength of influence
over the course of life. Such work would help to understand the role of sleep as a modifiable health
risk factor and consolidate the factors that influence sleep. The research here demonstrates the
need for sleep health as a health monitoring and population health surveillance. Sleep duration alone
describes only one aspect of ‘poor’ sleep and, therefore, is an inadequate measure of the sleep
health of the general population. Population health monitoring would benefit from the inclusion of
additional measures that capture the other aspects of poor sleep, such as sleep quality and sleep
timing, the prevalence of sleep disorders, excessive sleepiness, sleep complaints and barriers to
investigating concerns of poor sleep.

The findings here suggest alcohol consumption guidelines for general adult populations may
not adequately reflect the factors that place older adults at greater adverse risk due to the
prevalence. This study builds on prior research by broadening considerations to include the
relationship with poor sleep. This study echoes the need for guidelines dedicated to older adults and
reflects the factors that place them at greater risk. This research also emphasises the need for
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screening tools that detect the prevalence of consumption patterns that are harmful or hazardous

specifically among the older adult population.

4.7 Conclusion

Regarding the aims of this thesis, the present study identified five sleep profiles within the
NZ context and employed a novel approach by classifying short and long sleep durations according
to life stage guidelines. Sleep profiles were determined hierarchically according to the surety of a
sleep disorder and the likely impact on everyday life. The results of this study found older adults
were more evident among the sleep disorder, excessive sleepiness and long sleep profiles, whereas
younger adults were more likely to be short or typical sleepers.

Concerning sleep profile membership, the results of this study demonstrated that:

¢ Multimorbidity and polypharmacy increased the likelihood of sleep disorder profile
membership in older adulthood.

e Older adult typical sleepers reflected better health and socioeconomic status.

e Long sleepers were more likely to be male and have poorer nutrition

¢ Being a current smoker was a significant factor for short sleep profile membership in

older adulthood.

The role of alcohol use in sleep profiles of older adult current drinkers was assessed in terms
of (a) the AUDIT summary score and (b) the typical quantity and frequency of consumption. When
assessed in terms of the AUDIT summary score, alcohol use was not a significant independent factor
among any sleep profile characteristic of poor sleep. However, higher quantity consumption
increased the likelihood of excessive sleepiness profile membership among older adult drinkers.
These findings here challenge previous assertions that moderate level alcohol use benefits sleep in
older adulthood, and contributes to the understanding of the key demographic and health factors
that coincide with profiles of poor sleep in older adults in NZ. These findings highlight important areas

for consideration in light of the older adult population growth projected, which may include
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improvement to population-level sleep health surveillance, improving service accessibility for the
diagnosis and treatment of sleep disorders and expanding life course epidemiological studies to

include consideration for the role of alcohol use and sleep
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Appendix 1: Table Sleep Problem Prevalence Studies in NZ

The following table reflects a summary of studies investigating the prevalence of insomnia, obstructive sleep apnoea, short and long sleep, and daytime sleepiness among NZ adults. Please note: Prevalence

of restless legs, periodic limb movement and REM sleep behaviour disorders were not found to have been conducted among the general adult or older adult NZ population. As a consequence, these are absent from

the above table.

Author (s)

Sample  Age
Size (n)

Range Study Summary

Criteria/Assessment

Prevalence Estimates

Paine et al. (2005)

Paine et al.(2004)

Insomnia and problems with sleep
2,603

20-59 A random sample of 4,000 adults (20-59
years) was selected from the NZ electoral roll

in June 2001.

Each participant was asked to complete a
survey, which was designed to assess the
prevalence of symptoms of insomnia and
daytime.

As above

Insomnia symptoms

e Difficulty falling asleep (often/always)

e Frequent nocturnal awakenings (= 3
times)

¢ Difficulty falling back to sleep after
waking in the night (often/always)

e Waking too early in the morning
(often/always)

e Waking feeling refreshed (never/rarely)
e Sleep problem present

e Chronic Sleep problem (e.g., lasting six
months or more)

Daytime sleepiness
e Epworth Sleepiness Scale (ESS) >10;

As above, however, daytime sleepiness was
not reported.

Total population prevalence of insomnia symptoms

Weighted population
symptoms, for Maori and Non-Maori

Difficulty falling asleep: 29.6%
Frequent nocturnal awakenings: 21.8%

Difficulty falling back to sleep after waking in the night:
49.2%

Waking too early in the morning: 39.3%

Never or rarely waking feeling refreshed: 54.5%
Current sleeping problem: 27.2%

Sleep problem (chronic) : 25.1%

Daytime Sleepiness : 14.8%

prevalence estimates for insomnia

Difficulty falling asleep: Maori (36.5%), Non-Maori (28.7%)
Frequent nocturnal awakenings:

Maori (28.4%), Non-Maori (20.8%)

Difficulty falling back to sleep after waking in the night: Maori
(53.0%); Non-Maori (48.6%)

Waking too early in the morning:

Maori (48.8%), Non-Maori (38.0%)

Never or rarely waking feeling refreshed:

Maori (59.1 %), Non-Maori (53.8%)

Current sleeping problem:

Maori (33.0 %), Non-Maori (26.4&)

Sleep problem (chronic):

Maori (28.6 %), Non-Maori (24.6%)
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Author (s) Sqmple Age Study Summary Criteria/Assessment Prevalence Estimates
Size (n) Range
Paine et al. (2019) 12,500 Adults, 2002/2003 NZHS Sleep items Prevalence estimates were reported according to self-reported
;;grs The 2002/03 NZHS data was used to e "During the past 4 weeks, how much of ethnicity
investigate the prevalence of sleep complaints the time did you have a problem: e Difficulty falling asleep:
in NZ adults by ethnicity. (1) falling asleep (i.e., difficulty falling Maori (10.4%), Pacific (5.6%), Asian (5.6%),
asleep); Other (4.6%) European (7.0%)
(2) waking up frequently during the night e Nocturnal awakenings:
(i.e., frequent nocturnal awakenings), Maori (12.7%), Pacific (7.9%), Asian (6.9%),
and; Other (6.0%) European (10.4%)
(3) waking up too early (i.e., early o Early morning awakenings:
morning awakenings)? Maori (14.8%), Pacific (9.9%), Asian (4.9%),
Where participants responded ‘all' or 'most' Other (9.9%) European (9.1%)
of the time was a positive indication of the e Any sleep complaint:
presence of a sleep complaint. Maori (23.6%), Pacific (15.3%), Asian (10.4%),
. . Other (17.4%) European (16.9%)
Derived variables .
e One sleep complaint present:
e Any complaints with sleep Maori (13.4%). Pacific (8.9%), Asian (5.4%)
e The number of sleep complaints Other (14.2%) European (9.8%)
reported. e Two or more sleep complaints present:
Maori (10.3%), Pacific (5.4%), Asian (5.0%),
Other (3.2%) European (7.1%)
Wilsmore et al. 21,493 16-84 NZ Blood Donors Health Study Primary insomnia Prevalence of sleep problems
(2013) The study opportunistically recruited ldentified according to the following criteria e Less than 7-8 hours of sleep: 34.0%
*Derived participants, from fixed and mobile blood iy ponot having experienced any of the © Nsomnia present: 20.0%
from donation collection points situated in the following > 4 times per month ° Daytime s|eepiness 8.80%
Sample NOI’th|and, AUCkIand, Waikato and Bay of Plenty - ° Snoring present: 33.0%
size regions between April and October 1998. This e Difficulty initiating asleep, « Sleep apnoea presented: 6.0%
reported cohort stu_dy assessed Fhe prevalenc_e of slee_p e Difficulty ~maintaining sleep (e.9., o Dissatisfied sleep quantity: 60.0%
as problems in a community-based setting and is frequent nocturnal awakenings), _
96% of not generalisable to the population. e Early morning awakenings with difficulty S'€ep Quantity
22,389’ falling back to sleep, or e Only 4.0% slept less than 1 full night of sleep; 74.0% of

The height, weight, and neck circumference
were recorded. A survey was administered to
study participants to capture the occurrence of
snoring, sleep apnoea, sleep complaints
(satisfaction, quantity, and insomnia), and
alcohol consumption, among other factors.
Overall 96% of the possible sample completed
the survey.

Of the sample, 60% were younger than 40 years
of age and 81% of the sample self-reported as
being of European descent.

Insomnia was classified according to the
Diagnostic and Statistical Manual of Mental
Disorders (DSM-IV)10 and the International
Classification of Sleep Disorders (ICSD)

e Waking feeling unrefreshed after

adequate opportunity for sleep
and (ii)

e Feeling dissatisfied with sleep quantity,
or

e Using medication to encourage or aid
sleep

Daytime sleepiness

e Daytime sleepiness: Epworth Sleepiness
Scale (ESS) >10;

Sleep Quantity

e Measured as the number of nights
participants reported having 7—8 hours of
sleep a night.

Insomnia

participants reported having 1-6 full nights of sleep. The
remaining 22.0% had 6+ full nights of sleep.

93% of respondents experienced at least four symptoms of
insomnia once or more a month, and 45% of respondents
experienced one or more symptoms multiple times a week.
20% (4,511) of the 21,493 respondents were classified as having
insomnia. Symptom prevalences for this cohort were:
o Difficulty initiating sleep: 44.0%
Difficulty maintaining sleep: 36.0%
Early morning awakenings: 34%
Difficulty resuming sleep: 34.0%.
One symptom only: 52.0%
Two symptoms only: 27.0%
Three or four symptoms: 21.0%
One symptoms half of the month: 27.0%

O O O O O O O
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Author (s) Sqmple Age Study Summary Criteria/Assessment Prevalence Estimates
Size (n) Range
Gibson et al. (2016) 649 79-90 Puawaitanga o Nga Tapuwae Kia Ora Tonu. Current sleeping problem The prevalence estimates of current sleep problems among

Life and Living in Advanced Age: A Cohort
Study in NZ (LILACS N2)

The LILACS NZ study explores factors that
contribute to successful ageing among NZ older
adults.

Eligible participants (Maori born January 1920-
December 1930 and non-Maori born in 1925)
were identified by the NZ electoral roll, primary
care databases, iwi networks, local publicity and
word-of-mouth.  Information was collected
through a face-to-face survey conducted in the
participant's home with a trained interviewer.

Inception surveys (W1) were completed with
937 older adults (aged 79-90 years) who were
living in the Bay of Plenty and Lakes District
Health Board areas in 2010, and comprised of:

o 421 Maori (aged 79-90 years) and
e 516 non-Maori (aged 84-86 years).
The study sample consisted of 649 respondents

e 251 Maori aged 79-90 years (153 women,
98 males)

e 398 non-Maori aged 84-86 years (211
women, 187 males)

"Do you have trouble with your sleeping
(on at least 3 nights per week) such that
it interferes with your activities the
following day (e.g., unrefreshed in the
morning, fatigue, poor concentration, or
irritability)?” (yes/no).

Those who reported a current sleeping
problem were asked to indicate which of the
following symptoms they experienced:

Waking up in the early hours of the
morning;

Taking a long time to get to sleep;

Lying awake for most of the night;
Getting up at night to go to the toilet;
Worry keeping you awake at night;

Snoring;

Sleepwalking/ sleep talking; or

Other problems. (‘other' problems
reported included aches, pains,
symptoms of restless legs, sleep-

disordered breathing, hallucinations,
medication, and care duties)

History of problem sleep

“‘How much trouble did you have with
sleeping when you were young?” (where
“a little”, “some”, or “a lot” was an
affirmative response).

those of advanced age

Maori 26.3%

Non-Maori 31.7% (x? =2.13, p=0.145).
Women 33.0%

Men 25.3% (x? =4.55, p=0.033).

Prevalence of past sleep problems among those of advanced age

Maori 5.2%
Non-Maori 6.8%

Additional findings reported

Those with a current problem reported at least one symptom of
insomnia (e.g., waking up too early, taking a long time to get to
sleep, and/or lying awake for most of the night). Symptoms of
snoring or other sleeping problems were reported by 10-30% of
respondents with a current sleep problem.

The presence of a past sleeping problem was a significant
predictor of a current problem.

Both Maori and non-Maori problem sleepers reported a median of
three sleep symptoms.
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Gibson et al. (2020) 649 (W1) 79-90 Puawaitanga o Nga Tapuwae Kia Ora Tonu. As above Prevalence of current sleep problems among for W1 and W5
Lif d Living in Ad d Age: A Cohort
285 (W5) e and Living 1h Advanced Age. A Lohor Maori (W1) - Sleep Problem 26.3% (251)

Study in NZ (LiLACS NZ)

The LILACS NZ inception survey (W1) was
completed by 937 older adults, of whom 649
responded to sleep items. See Gibson et al.
(2016) above.

Four years later (W5), data of 285 participants
(from the initial 649) was analysed. The study
sample consisted of:

e 85 Maori aged 79-90 years (153 women, 98
males)

e 200 non-Maori aged 84-86 years (211
women, 187 males)

Prevalence of three or more symptoms of problem sleep

Prevalence of Insomnia

Across both ethnic groups, 79.5% reported at least one symptom of
insomnia (waking too early, taking a long time to get to sleep, and/ or
lying awake most of the night).

Additional Findings

Maori (W5) - Sleep Problem 29.4% (85)
Non-Maori (W1) - Sleep Problem 31.7% (398)
Non-Maori (WS5) - Sleep Problem 26.5% (200)

e Maori 8.0%i
e Non-Maori 9.4%

Pain was the most common ‘other sleep problem’ (56%). The
remaining ‘other’ sleep problems included noise, heat,
unexplained wakefulness, and personal care needs.

The severity and type of reported symptoms changed between
W1 and W5. At W1, problem sleepers identified an average of 3
symptoms, which reduced to 1 at W5.

Those who reported a sleep problem at W1 were more likely to
report having a sleep problem four years on.
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Obstructive Sleep Apnoea
Mihaere et al. (2009) 6,928 30-59 National Survey Study (Part I) Obstructive Sleep Apnoea Symptoms Estimated Population Prevalence of OSAS Symptoms
Mail-out survey to a stratified random sample ° How often participants had: Maorl.Men
from the electoral roll of 10,000 people aged 30- o Enough sleep (never/rarely), * Witnessed apnoea: 30.3%
59 years old. o Woke refreshed (never/rarely), and o Always snore: 16.2%
There were 7,048 surveys returned once ° Snore (aways) * Never or rarely wake refreshed: 46.6%
' e Daytime sleepiness: Epworth Sleepiness i :
deceased respondents and those no longer Sc;le (ESS) Elo' p p e Never or r.arely(?ettlng enough sleep: 39.8%
residents in NZ were removed. A wit ’ Particioants  that e ESS>10:24.6%
_ _ . witness apnoea: Participants that  msori Women
After  exclusions were applied 619_28 reported they have been told that they ™ 0 (00 oo
e 1,463 Maori men (21%), e Always snore: 6.9%
e 1,732 Maori women (25%), e Never or rarely wake refreshed: 47.9%
e 1,714 non-Maori men (25%), and e Never or rarely getting enough sleep: 38.2%
e 2,019 non-Maori women (29%) e ESS>10:222%
Non-Maori Men
e Witnessed apnoea: 18.3%
e Always snore: 10.1%
e Never or rarely wake refreshed: 47.3%
e Never or rarely getting enough sleep: 37.8%
e ESS>10:15.6%
Non-Maori Women
e Witnessed apnoea: 6.2%
e Always snore: 4.1%
e Never or rarely wake refreshed: 44.8%
e Never or rarely getting enough sleep: 36.3%
e ESS>10:12.1%
Mihaere et al. (2009) 358 30-59 Regional Sleep Study (Part II) Obstructive Sleep Apnoea Symptoms Regional Study Prevalence of OSAS Symptoms

A sample of 1,200 people was selected from the
Wellington electoral roll. Study packs were sent
to all 1,200 people randomly selected, which
included a letter and information sheet and
consent form. Participants were asked to
complete the same survey questionnaire
conducted as part of the National Study (Part I)

Successful telephone contact was made with
786 people of the 1,200 selected. Of those
reached:

e 364 persons (Maori = 169, non-Maori =
195) agreed to an unattended overnight
home monitoring.

e 341 (Maori = 137, non-Maori = 204)
participants declined overnight monitoring
but agreed to complete the study
guestionnaire over the phone.

e 81 contacts declined all participation.

Definitions as per those for the National
Study (Part 1)

e Witnessed apnoea:

e Always snore:

e Never or rarely wake refreshed

e ESS>10:

Objective measurement criteria for

obstructive sleep apnoeaincluded:

e Respiratory disturbance index (RDI),

e 4% oxygen desaturations per hour of
sleep, and

e Bursts of snoring or = 10/min increase in
heart rate.

Prevalence estimates were reported for
Maori and Non-M&ori men and women by:

e RDI25.
e RDI 210,

Survey
Maori Men

Witnessed apnoea: 24.8%

Always snore: 17.0%

Never or rarely wake refreshed: 45.1%
ESS > 10: 11.9%

Maori Women

e Witnessed apnoea: 5.8%
e Always snore: 6.9%

e Never or rarely wake refreshed: 42.1%
e ESS>10:11.8%

Non-Maori Men
e Witnessed apnoea: 16.0%

e Always snore: 12.7%
e Never or rarely wake refreshed: 42.1%
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Author (s)

Sample
Size (n)

Age
Range

Study Summary

Criteria/Assessment

Prevalence Estimates

Overnight monitoring was conducted by fitting
an ambulatory monitoring device which
captured snoring, heart rate, arterial oxygen
saturation and body position. Participants were
also asked to record their height, weight and
neck circumference.

Of those who agreed to participate in the
overnight monitoring study, the results of six
participants were excluded as insufficient
monitoring data was collected.

RDI 2 15,

RDI = 5 plus ESS,
RDI = 10 plus ESS,
RDI = 15 plus ESS

e ESS>10:17.7%
Non-Maori Women

Witnessed apnoea: 3.4%

Always snore: 1.9%

Never or rarely wake refreshed: 43.1%
ESS > 10: 11.0%

Objective Measurement

Estimate Prevalence of OSA (RDI2 5)
Maori men 22.0%

Non-Maori men 11.4%

Maori women 6.3%
Non-Maori women 3.0%

Estimate Prevalence of OSA (RDIz 5 + ESS>10)

Maori Men 4.4%
Non-Maori Men 4.1%
Maori Women, 2.0%
Non-Maori women 0.7%

Estimate Prevalence of OSA (RDI 2 15 and ESS > 10)

e Maori 1.3%
e Non-Maori (0.0%)

Maori were significantly more likely than non-Maori to have:

e RDI =10 (10.9% vs. 3.3%, P = 0.02) and
e RDI =15 (6.5% vs. 1.5%, P = 0.03).

Men were more likely than women to have:

e RDI>5(12.5% vs. 3.4%, P = 0.01), and
e RDI =10 (7.0% vs. 1.4%, P = 0.03), and
e RDI=15(3.9% vs. 0.2%, P = 0.01)
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Short and Long Sleep
Paine et al. (2016) 4,330 20-59 NZ Sleep Timing Study. Sleep duration Sleep Duration Estimates for Maori
A nationwide survey study was conducted e “How many hours of sleep doyou usually e Insufficient Sleep : 29.6%
among 9,100 adults (5,100 Maori and 4,000 get in 24 hours (counting all naps and e Short Sleep - Scheduled Days : 28.6%
non-Maori) randomly sampled from the NZ sleeps)?” e Short Sleep - Free Days : 13.4%
Electoral Roll. o
Responses were recorded separately for e Long Sleep - Scheduled Days : 15.9%
Data were collected between October 2008 and  where sleep occurred on days with work, e Long Sleep - Free Days : 41.6%
March 2009. study or other regular commitments that Sleep Duration Estimates for Non Maori
Each participant in the sample received a study détérmined their routine (scheduled days) -
package which included a questionnaire and an @nd free days. * Insufficient Sleep : 23.%
envelope to return the survey. Derived variables e Short Sleep - Scheduled Days : 22.1%
e« Short sleep: (< 7 h | e Short Sleep - Free Days : 10.4%
. L or sleep-. (> oh ours SI eep) e Long Sleep - Scheduled Days : 11.5% (
ong sieep: (2 9 hours s gep). e Long Sleep - Free Days: 38.7%
e Insufficient sleep: Extension of sleep by
22 hours on free days compared with
scheduled days (i.e., indicates where
free days are used to catch up on lost
sleep on scheduled days).
Lee & Sibley (2019) 51,699 Adults NZ Attitudes Values Study Sleep duration Prevalence of short, long and optimal sleep
=18
years A longitudinal panel study dedicated to e “During the past month, on average, how The mean sleep duration between 2014-2016 when calculated

investigating social attitudes, personality and
health outcomes in NZ. The study aims to track
social psychological and health factors between
2009-2029.

The information of participants included in this
study was retained from one or more previous
waves of the study. Those initially recruited into
the survey were randomly selected from the NZ
Electoral Roll (2009) with additional booster
samples recruited in 2011, 2012 and 2014.

Of relevance to this study, responses from three
consecutive surveys [2014 (15,820), 2015
(13,942) and 2016 (21,937)] were analysed.
Participants were classified as younger, middle-
aged or older according to whether they were
between the ages of 18-40, 41-64 or 65 years
old, respectively. Ethnicity and sex were self-
reported by participants.

many hours of actual sleep did you get
per night?

Derived variables

Responses to the above survey item were
categorised as either:

e Short sleep: (<7 hours)
e Optimal sleep (7 — 9 hours)
e Long sleep: (29 hours).

including all participants was between 6.85 and 6.88 hours (e.g., 6
hours and 51-53 minutes).

Additional findings

Prevalence of short sleep 37.0%
Prevalence of long sleep 4.5%
Prevalence of optimal sleep 58.0%

For older adults were more likely to report short sleep (37.0% —
38.2%) compared to middle aged (38.3% — 39.0%) and younger
(33.8% — 35.0%) aged individuals.

Older adults were also more likely to report long sleep (5.9% —
7.3%) compared to those who were middle-aged (3.9% — 4.0%)
or younger (5.0% — 6.5%).

Europeans reported the highest prevalence of optimal sleep
(60.5%-61.1%), compared to all other ethnicities. Maori (46.4% —
48.0%) and Pacific (49.6% — 53.9%) were more likely to report
short sleep durations/

The distribution of participants across the sleep duration groups
was very similar to that seen in the total sample for both males
and females.
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Sample  Age

Author (s) Size (n) Range

Study Summary

Criteria/Assessment

Prevalence Estimates

Day-time sleepiness

Myllyntausta, et al. 1,140 55-70
(2021)

NZ Health Work and Retirement
Longitudinal Study

This is a population-based longitudinal study of
people 55 years and older designed to
investigate factors that influence health in later
life (e.g., health, well-being, retirement,
housing,  workforce participation, social
isolation, hardship, alcohol use, views,
attitudes, norms, etc.) Participants were initially
selected from the NZ Electoral Roll.

The study involves a biennial survey, although
information is collective via five other modes
including data linkages, interviews and
screenings.

The information from two consecutive surveys
(2008 and 2010) was used. Participants that
answered questions relating to dissatisfaction
with sleep and fatigue presented in the 2008
study and subsequently participated in the 2010
study were retained for analysis. Three-quarters
of those who participated in the study were
between 55 and 64 years old

Sample characteristics:

Male (560) 49.0%
Female (580) 51.0%
Maori (430) 38.0%
Non-Maori (710) 62.0%

SF-36 Health Survey Questions:
Feeling tired

e “How much of the time during the
past four weeks did you feel tired?”

Feeling worn out

e How much of the time during the past
four weeks did you feel worn out?”

Responses were coded as ‘yes’ where
participants indicated feeling tired or worn
out ‘some’, * a good bit’, ‘most’ or ‘all’ of the
time.

World Health Organisation Quality of Life
Survey (Brief Version)

Dissatisfaction with sleep

e “How satisfied are you with your
sleep?”

Responses were coded as ‘they indicated
feeling ‘dissatisfied’ or ‘very dissatisfied with
their sleep.

Prevalence of daytime fatigue symptoms

Feeling tired

e No 543 (48.0%)
e Yes 573 (50.0%)

Feeling worn out

e No 726 (64.0%)
e Yes 387 (34.0%)

Dissatisfaction with sleep

e Not dissatisfied 906 (79.0%)
e Dissatisfied 207 (18.0%)

Among those that were classified as feeling tired or worn out, over
half (57%) reported feeling both tired and worn out. Approximately
one-quarter (27%) of participants that reported feeling tired were
dissatisfied with their sleep. Whereas one-third (31%) of those that
indicated feeling worn out, were dissatisfied with their sleep.
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Appendix 2: Ethics Approval

Figure 7
Profiles of Sleep Disturbances with Ageing Ethics Approval Notification (NOR 20/73).

MASSEY
UNIVERSITY

TE KUNENGA KI POREHUROA

UNIVERSITY OF NEW ZEALAND

Date: 18 January 2021

Dear Dr Rosie Gibson
Re: Ethics Notification - NOR 20/73 - Profiles of Sleep Disturbances with Ageing

Thank you for the above application that was considered by the Massey University Human Ethics
Committee: Human Ethics Northern Committee at their meeting held on Monday, 18 January, 2021,
On behalf of the Committee | am pleased to advise you that the ethics of your application are approved.

Approval is for three years. If this project has not been completed within three years from the date of
this letter, reapproval must be requested.

If the nature, content, location, procedures or personnel of your approved application change, please
advise the Secretary of the Committee.

% eniiien

Professor Craig Johnson
Chair, Human Ethics Chairs' Committee and Director (Research Ethics)

Yours sincerely

Research Ethics Office, Research and Enterprise
Massey University, Private Bag 11 222, Palmerston North, 4442, New Zealand T 06 350 5573; 06 350 5575 F 06 355 7973
E humanethics@massey.ac.nz W http://humanethics. massey.ac.nz
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Appendix 3: Confidential Unit Record File Application Approval

Figure 8
Profiles of Sleep Disturbances with Ageing CURF 2020-29 Approval Letter.

12/18/2020 Mail - Gibson, Rosemary - Outlook

Approval Status of CURF2020-29 Profiles of Sleep Disturbances with Ageing

Microdata <accessZmicrodata@stats.govt.nz>
Wed 16/12/2020 8:26 AM

To: Gibson, Rosemary <R.Gibson@massey.ac.nz>

Statistics %

New Zealand

TATAURANGA AOTE nnr?

Dear Rosemary Gibson,

This is an update on the status of your application CURF2020-29, Profiles
of Sleep Disturbances with Ageing.

We are pleased to inform you that your application has been approved by
Microdata Access Manager.

We will contact you shortly to arrange a license and prepare CURF files for
your project.

Nga Mihi Nui,

Karina Romero

Microdata Access Coordinator
Statistics NZ

https:/foutlook.office.com/mail/search/id/AAQKADKOM2UzZYzU ILWESYWUINGImYi05ZjFILTkxMjgSO TIIMmVIZAAQADY7weU%2Bp2I0pDKiiMRas... 11
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