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Purpose: This study investigated the factors influencing sleep quality in adults according to age groups. The escriptive study was
conducted in metropolitan areas of South Korea to control for possible sleep differences between adults living in rural areas and those
living in cities. Participants were 450 adults between 19 and 65 years old. Methods: Self-administered questionnaires consisting of
including the Korean Modified Sleep Leeds Evaluation Questionnaire, the International Physical Activity Questionnaire and the Perceived
Stress Scale were used to assess the quality of adults’ sleep. Results: Sleep quality was poor across the all age groups Stress and
subjective health status were influencing factors of sleep quality among participants in their 20s; subjective health status and circadian
rhythm (evening-type) were influencing factors of those in their 30s; subjective health status, alcohol consumption, and work days
of less than 8 hours were influencing factors among participants in their 40s; and stress, circadian rhythm (evening-type), subjective
health status, work days of over 11 hours, past smoking habit, and light physical activity were influencing factors of those aged 50
years and over. Conclusion: The quality of sleep was low across the all adult age groups in South Korea. Although the factors influencing
quality of sleep differed by age groups, they in general indicate the need to focus on maintaining and controlling health status in
sleep interventions.
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Introduction restlessness, and anxiety, all of which can negatively impact an
individual's quality of life [1].
Sleep is essential to revitalizing the body’s functions and maintaining The quality of sleep consists of several elements, such as latency,

health. Sufficient sleep increases health and safety, whereas poor sleep ~ number of times of waking from sleep, and sleep efficiency [2]. As

can result in fatigue, tiredness, decreased memory and concentration, ~ noted earlier, quality of sleep is directly related to overall health and
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quality of life. Problems resulting from a lack of sleep include poor
health, increased risk of death, hormonal and biochemical changes, high
medical expenses, increased use of healthcare resources, absence from
work, problems related to alcohol use, and increased risk of
psychological disorders such as depression 3.

For adults, an adequate sleep duration is typically 7-8 hours [4].
However, in South Korea, the average sleep time for adults over 30 is
only 6.7 hours. Approximately 19.5% of the total population is getting
less than 6 hours of sleep on average [5]. Sleep problems were less
common among adult subjects living in local communities than among
elderly subjects. Sleep problems are often less common among adult
subjects living in local communities than among elderly subjects; this
makes sense, given that sleep problem tend to worsen with age. It may
be necessary to intervene early in adults, especially those that
proactively participate in socioeconomic activities [6,7].

According to recent studies, sleep duration and sleep quality are
negatively associated with aging, and poor sleep in adults can increase
the risk of cardiovascular disease, diabetes, obesity, cancer, high blood
pressure, dyslipidemia, and physical stress. Poor sleep can also impair
immune system functioning and the body’s natural coping abilities, and
can even have direct and indirect influences on mortality (7], The
factors affecting sleep quality among adults were chronic headache,
socioeconomic status (e.g, occupation), depression, subjective health
status, sex, age, the number of times waking up to go to the bathroom,
pain, and stress [6-9]. The quality of sleep also decreases after age 45,
especially among women [10].

According to Spielman’s 3P biobehavioral model, a well-known

model of sleep disorders, the factors influencing quality of sleep in
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adults can be dassified into predisposing factors, precipitating factors,
and perpetuating factors, all of which organically interact with each
other [11]. Predisposing factors (eg, physical health) are considered the
risk factors of sleep disorders, while precipitating factors (e.g, emotional
and physical stress) act in the early stages of sleep disturbance to push
individuals across the sleep disorder threshold. Upon crossing that
threshold, the sleep disorder is sustained by perpetuating factors [8].
The present study investigated the quality of sleep, and its
influencing factors, according to adult age groups based on Spielman’s
3P biobehavioral model. The aim was to provide baseline data for
developing age-specific care strategies for sleep problems in adults.

Methods

1. Study Design

This descriptive survey used Spielman’s 3P biobehavioral model to
explore the influencing factors of sleep quality according to age groups
(Figure 1). According to this model, the influencing factors can be
categorized into predisposing factors (subjective health status, body
mass index [BMI], occupation, diseases, circadian rhythm), precipitating
factors (physical activity, stress, pain, work duration), and perpetuating
factors (smoking, drinking, caffeine intake). These factors are assumed

to organically interact with each other [11].

2. Partidipants

The data were gathered over 3 months after receiving approval from
the institutional review board in January 2016 (confirmation number:
ANO01-201604-HR-001-01). The participants were adults ranging from
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Figure 1. Theoretical framework



19 to 65 years old, who understood the purpose of the study, and who
voluntarily agreed to participate in an internet survey. The study only
included individuals living in metropolitan areas in order to control for
possible sleep ditferences between adults living in rural areas and those
living in cities. The survey used a self-report questionnaire. The
exclusion criteria included those who had received a sleep disorder
diagnosis from a hospital within the last 6 months, those who were
taking medications related to sleep, and those residing in health care
facilities. G*Power 3.1 was used to calculate the sample size based on
a moderate effect size (0.15), a significance level of 0.05, and a statistical
power of 0.80. According to this analysis, at least 376 subjects were
needed. After considering the possible dropout rate, a target sample size

of 426 was determined. In total, 450 questionnaires were obtained.

3. Measurements

The demographic characteristics included age, sex, marital status,
education level, BML, job status, work duration, underlying disease,
alcohol consumption (times/week), caffeine intake (mg/day), smoking,
and pain disturbance level. Caffeine intake was determined based on
the average of 400 mg per day among adults in South Korea, according
to the Korea Food and Drug Administration [12]. Pain disturbance
level (i, the impact of pain on daily life) was evaluated using one item
measured on a 5-point scale.

Sleep quality was measured using the Korean Modified Sleep Leeds
Evaluation Questionnaire (KMLSEQ) [13]. The KMLSEQ measures 4
areas of sleep, including sleep patterns, sleep quality, waking patterns,
and behavior after waking. Higher total sleep scores, derived from a
set of 10 questions, indicated better sleep quality. A score below the
cutoff of 66 indicated poor sleep quality. The Cronbach’s alpha of the
instrument at the time of development was 0.78-92 [14], and that in
this study was 0.89.

Physical activity was assessed using the International Physical Activity
Questionnaires (IPAQ), which required participants to record the
weekly amount of intensive and moderate physical activity, and weekly
amount of walking. The collected data was then used to calculate the
metabolic equivalent task (MET) minutes based on the IPAQ point
conversion method. The participants were subsequently classified into
3 groups: The light activity group comprised those who engaged in less
than 600 MET-min of physical activity per week; the moderate activity
group comprised those who engaged in at least 600 MET-min of

activity for 5 or more days a week; and the vigorous activity group
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comprised those who engaged in over 3000 MET-min of activity per
week [15].

To determine morningness-eveningness, circadian rhythms were
measured using Horne and Ostberg’s [16] self-assessment questionnaire,
which was translated, supplemented, and revised by Lim [17]. This
questionnaire comprises 19 items, and the scores for each item range
from 0 to 6. The total score of the scale ranged from 16 to 86. The
scoring criteria for determining sleep types are as follows: 1641,
evening type; 4258 points, neither type; 59-86 points, morning type.

The Perceived Stress Scale (PSS) was developed by Cohen, Kamark,
and Mermelstein [18]. Lee [19] then translated this tool into Korean,
which we used in the present study. This scale comprises 10 items, with
higher scores indicating higher levels of perceived stress. The
Cronbach’s a was .83 in Lee’s [19] study and .76 in the present study.

Subjective health status was assessed using a Likert scale ranging
from 1 to 5 points. Higher scores indicate a higher subjective health status.

4. Data Analysis

Data were analyzed by SPSS Statistics for Windows 22.0, using the
analysis methods outlined below. Sociodemographic ~characteristics,
physical activity status, circadian rhythms, perceived stress, and dietary
intake were compared between the age groups using " tests (Fisher's
exact test). Age differences in pain disturbance level, subjective health
status, perceived stress, and quality of sleep were analyzed using
one-way analyses of variance (ANOVAs); Scheffe’s test was used for the
post-hoc analysis. The relationships between the major factors and
quality of sleep were analyzed using the Pearson correlation coefficient
in each age group. To explain the independent factors of quality of
sleep in adults, all significant factors in the correlation analysis were
included as response variables in a stepwise multiple regression analysis.

The significance level for the analyses was set at .05.

Results

1. Sociodemographic Characteristics of the Participants
according to Age Groups
Of the 450 participants, 17.3% were in their 20s, 33.4% in their 30s,
30.4% in their 40s, and 18.9% were aged 50 years or over. More than
50% of participants in their 30s and 40s were male, while over 50%
of the participants in their 20s and those who were aged 50 or over
were fermale. We found a significant difference in the age group
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Table 1. Sociodemographic Characteristics of Participants According to Age Groups (N=450)
Age groups (yr)
20-29 30-39 40-49 =50 5
(n=78) (n=150)° (n=137) (n=85) )
n (%) or Mean+SD
Conder Male 28 (359) 77 (51.3) 78 (56.9) 42 (49.4) 8.9
Female 50 (64.1) 73 (487) 59 (43.1) 43 (506) (030)
‘ Unmarried 74 (94.9) 75 (50.0) 7 (19.7) 6 (7.1) 16541
Marital status
Married 4 (5.1) 75 (50.0) 110 (80.3) 79 (92.9) (<.001)
<High school 32 (41.0) 16 (10.7) 24 (17.5) 22 (259) 30,85
Educational level
>college 46 (59.0) 134 (89.3) 113 (82.5) 63 (74.1) (<.001)
<185 10 (12.8) 12 (8.0) 3 (22 2 (24)
3 18.5-229 46 (59.0) 84 (56.0) 66 (48.2) 52 (61.2) 23.87
BMI (kg/m?)
23-249 8 (10.3) 26 (17.3) 38 (27.7) 14 (16.5) (005)
=25 14 (17.9) 28 (18.7) 30 (21.9) 17 (20.0)
Evening type 8 (10.3) 13 (8.7) 5 (3.6) 6 (7.1)
Circadian rhythm Neither type 70 (89.7) 132 (88.0) 127 (92.7) 76 (89.4) (ggg)
Morning type - 5 (3.3) 5 (36) 3 (3.5
Yes 6 (46.2) 130 (86.7) 115 (839) 62 (72.9) 5705
Occupation
No 2 (538) 0 (133) 2 (16.1) 23 (27.1) (<.001)
None 2 (53.8) 0 (133) 22 (16.1) 23 (27.1)
) <8 21 (26.9) 7 (38.0) 55 (40.1) 35 (412)
Worfhjuﬂg“on 9 9 (11.5) 6 (30.7) 32 (234) 12 (14.1) (iﬁ)
10 2 (26) 8 (12.0) 18 (13.1) 12 (14.0)
=11 4 (5.1) 9 (6.0) 10 (7.3) 3 (35)
Presence of Yes 9 (11.5) 7 (113) 15 (10.9) 24 (28.2) 16.14
a disease No 69 (88.5) 133 (88.7) 122 (89.1) 61 (718) (001)
Light (<600) 16 (20.5) 42 (28.0) 28 (20.4) 10 (11.8)
Physical activity (MET) ?Qggfzragtge% 39 (500) 67 (447) 69 (504) 40 (47.) (1(1)813
Vigorous (=3000) 23 (29.5) 41 (273) 0 (29.2) 5412
None 38 (48.7) 47 (31.3) 5 (32.8) 6 (30.6)
Alcohol consumption ~ 1/week 29 (37.2) 51 (34.0) 2 (30.7) 0 (353) 17.74
(times/week) 2/week 5 (64) 26 (17.3) 21 (153) 7 (20.0) (038)
=>3/week 6 (7.7) 26 (17.3) 9 (21.2) 2 (14.0)
Caffeine intake <400mg 67 (85.9) 135 (90.0) 115 (83.9) 3 (859 241
(mg/day) >400mg 11 (140 15 (10.0) 2 (16.1) 2 (14.) (492)
Smoke daily 10 (12.8) 43 (28.7) 4 (24.8) 5 (294)
) Smoke sometimes 2 (26) 16 (10.7) 5 (109 0 (11.8) 3143
Smoking
Ex-smoker 4 (5.1) 18 (120) 4 (17.5) 4 (165) (<.001)
Non-smoker 62 (79.5) 73 (487) 4 (46.7) 6 (424)
Pain disturbance level 1.94+0.94 2.05+0.86 2.18+0.91 2.33+0.92 2.59 (.052)
Subjective health status 3.59+1.01 3.48+0.83 3.33+0.92 3424094 145 (227)
Perceived stress 3041+5.03 30.18+5.14 30.26+4.33 28.24+5.88 4'22<a(§28)
Mean 59.72+18.68 59.72+17.02 63.18+19.91 63.57+18.34 144 (232)
Quality of Sleep Good (<66) 53 (67.9) 102 (68.0) 80 (58.4) 47 (55.3) 580 (122)
Poor (=66) 25 (32.1) 48 (32.0) 7 (47.6) 38 (44.7)




(p=1030). The proportion of married subjects also significantly diftered
by age groups (p<.001). Over 50% of participants in all age groups had
attained an educational level higher than college, although there was
still a significant difference by age (p<.001). The mean quality of sleep
score was below 66 points (poor sleep) in all age groups, and over 55%
of the participants in each age group reported poor sleep. The quality
of sleep did not significantly differ according to age.

2. Predisposing Factors

Classification of the sample according to BMI (low body weight,
normal body weight, overweight, and obesity) showed that the
proportion of participants who were overweight and obese increased
with age, and there was a significant difference in proportion according
to age (p=005). The proportion of participants who had a job increased
with age, although it began to decrease among those in aged 50 years
and over; the proportions significantly differed by age groups (p<.001).
The proportion of participants suffering from some type of disease
increased with age, and the age differences were significant (p=001).
Over 80% of the participants in all age groups were categorized as
having the “neither type” of circadian rhythm, and the proportions did
not significantly differ by age. There was a declining trend in subjective
health status from the 20s to 40s age groups, but participants aged 50
years or over reported a slightly better subjective health status; however,

the answers did not significantly differ according to age.

3. Predpitating Factors

After dividing participants according to physical activity (into light
activity [below 600 MET-min], moderate activity [600-2999 MET-min],
and vigorous activity [over 3000 MET-min]), we found that the
moderate activity was most prevalent in all age groups. The proportion
of individuals engaged in vigorous activity was noticeably higher among
individuals aged 50 years or over. However, there were no significant

differences in activity level by age. There was a significant difference

Table 2. Correlation between Sleep Quality and Independent Variables According to Age Groups
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in perceived stress according to age groups, and a post-hoc analysis
showed that perceived stress was lower among individuals aged 50 years
or over than among those in their 20s, 30s, and 40s (p=008). The level
of pain disturbance increased with aging, but it did not significantly
differ according to age. Additionally, the number of groups working 8
hours per day increased with age, and there was a significant difference

according to age groups (p<.001).

4. Perpetuating Factors

The number of participants currently smoking increased significantly
from the 20s to 30s (p<001). The number of individuals who never
drank alcohol also decreased with age, and this age difference was
significant (p=.038). Daily adult caffeine consumption was divided into
two groups based on the Korea Food and Drug Administration’s
standard of 400 mg Consumption over 400 mg was considered
excessive, while anything below 400 mg was considered appropriate.
Over 80% of participants in all the age groups consumed an
appropriate amount of caffeine, and there was no significant difference

according to age [20].

5. Correlation between Quality of Sleep and Independent

Variables according to Age Groups

For adults in their 20s, 40s, and aged 50 years and over, quality of
sleep was significantly correlated with perceived stress (20s: r=-.380,
p=001; 40s: r=-34, p<.001; and aged 50 years and over: r=-39, p<001)
and pain disturbance level (20s: =31, p=006; 40s: r=-33, p<.001; aged
50 years and over: r=-31, p<.001) (Table 2). A statistically significant
correlation was also observed with the predisposing factor of subjective
health status (20s: r=.35, p=.002; 40s: =44, p<.001; aged 50 years and
over: =40, p<001). These findings indicated that quality of sleep for
adults in their 20s, 40s, and 50 years and over decreased as perceived
stress and pain disturbance levels increased. However, quality of sleep

increased with subjective health status. For adults in their 30s, however,

(N=450)

Age groups (yr)

20-29 30-39 40-49 =50

r r () r () r ()
Perceived stress -38 (.001) -26 (.001) -34 (<.001) -39 (<.001)
Pain disturbance level -31 (.006) -13 (116) -33 (<.001) -31 (.004)
Subjective health status 35 (.002) 32 (<.001) 44 (<.001) 40 (<.001)




22 SMESATZ| 25(1), 2019

quality of sleep showed a significant and negative correlation with
perceived stress (r=-26, p<.001), and although a positive association
was observed between quality of sleep and subjective health status
(r=32, p<.001). Individuals in their 30s did not show a significant
correlation between quality of sleep and pain disturbance levels.

6. Comparison of Factors Influencing Quality of Sleep in

Adults according to Age Groups

Circadian rhythms, BMI, work duration, physical activity, and
smoking were processed as dummy variables to analyze the factors that
affect quality of sleep in adults according to age group. Table 3 shows
the results of the regression analysis. In the 20s group, perceived stress
and subjective health status were shown as factors affecting the quality
of sleep, and the explanatory power of this model was 16.6% (F=8.69,
p<001). In the 30s group, the predisposing factors of subjective health
status and circadian rhythms (morning type) were found to influence
quality of sleep; the explanatory power of this model was 11.9%
(F=1098, p<001). In the 40s group, the predisposing factor of
subjective health status, the perpetuating factor of having 3 or more

Table 3. Comparison of Factors Influencing Quality of Sleep in Adults According to Age Groups
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alcoholic drinks per week (compared to less than 3 drinks per week),
and the predisposing factor of working for fewer than eight hours per
day (compared to less than eight hours) were significantly related to
quality of sleep. The explanatory power of this model was 29.5%
(F=15.00, p<.001). Among those aged 50 years and over, the following
were factors significantly related to quality of sleep, presented in order
of effect: the precipitating factor of perceived stress, the predisposing
factors of circadian rhythm (evening type) and subjective health status,
the precipitating factor of working for more than 11 hours per day,
the perpetuating factor of past smoking habits, and the precipitating
factor of engaging in light activity (below 600 MET-min). The
explanatory power of this model was 39.8% (F=10.04, p<.001).

Discussion

This study explored the factors that influence the quality of sleep
according to age groups using Spielman’s 3P biobehavioral model. The goal
of this study was to provide baseline data aiding in the development
of differentiated sleep intervention methods based on age groups.

(N=450)

B SE B t p Adjusted R F(p)

Constant 76.07 17.99 423 <.001

20-29  Perceived stress -1.06 043 -28 =247 016 16.6 (3'509”
Subjective health status 448 222 23 202 047
Constant 37.64 5.88 640 <.001

30-39 Subjective health status 6.72 1.67 31 4.03 <.001 119 (lO(.)g?)

(Ce”vceandl:f; tryhget;]m 076 465 28 231 02 '

Constant 71.12 13.39 5.31 <.001
Subjective health status 877 177 38 493 <.001

Age 40-49 Alcohol consumption (>3/week) -9.26 3.68 -19 -2.51 013 29.5 (150?)?)
groups Perceived stress -107 035 -23 -3.07 003
v Work duration (>8) -6.66 3.10 -17 -2.15 034
Constant 62.11 11.56 537 <.001
Perceived stress -0.61 0.28 -20 -2.19 031
(Ce”vceandl:f; tryhget;]m 22071 601 30 340 001

=50  Subjective health status 591 1.88 29 3.15 002 39.8 (lOO%%
Work duration (=11) -25.74 8.63 -27 -2.98 004
Ex-smoker 10.28 4.27 22 240 019
Physical activity 978 480  -18 204 045

(light, i.e, <600MET)




An appropriate amount of sleep is crucial for maintaining health and
is arguably the best method of restoring physical and mental
functioning [1]. Despite this, we found that all age groups showed poor
quality sleep, with the younger age groups showing the worst (although
the differences by age were not significant). This result runs counter
to the notion that quality of sleep and the amount of time spent
sleeping decreases with age [7] but coincides with the findings of
studies that reported decreased quality of sleep in adults in their 20s
(21]. Additionally, over 55.0% of participants in all adult age groups
showed poor quality of sleep. This is higher than the percentage in
preceding studies, where poor quality of sleep was found in around
44.7% of Korean adults, 34.9% of Australian adult women aged 34.3-
674 years, 160% of Chinese adults aged 50-70 years, and 382% of
Spanish adults aged 43-71 years [9,10,22,23]. Results of this study
suggest that the sleep quality of adults of all ages in Korea is worse
than what has been found in existing domestic and foreign studies.
Therefore, it is necessary to develop proactive sleep intervention
methods tailored to specific age groups to prevent problems resulting
from poor quality of sleep.

The factors affecting the quality of sleep in 20's age group were
perceived stress and subjective health status. This was similar to the
findings of preceding studies, which showed that the risk of sleep
disorders for adults in their 20s increased when their subjective health
status declines, and that insufficient sleep or sleep disorders can arise
from increased stress and job dissatistaction [21,24]. The findings also
do not differ from those of another study showing that many nursing
students experience sleep disturbances and that there is a significant
relationship between sleep quality and stress [25].

These findings may only indicate that the quality of sleep for young
adults in their 20s is more affected by their own understanding of their
health status than by any actual disease, which could be related to
young adults being more sensitive to accepting a negative subjective
health status [9]. Therefore, for adults in their 20s, there should be
various practical intervention programs aimed at lowering the level of
stress, which could help to improve their quality of sleep.

For adults in their 30s, poor subjective health status negatively
affected quality of sleep, particularly among those with the evening type
of circadian rhythm. Another study also showed that poor health status
in adults, resulting from the predisposing factor of physical pain, leads
to insufficient sleep [26]. Similarly, the evening type was the most
prevalent circadian rhythm among adults in their early 30s, and it
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negatively affected the quality of sleep [7.27,28]. These results indicate
that the evening type of circadian rhythm and activities associated with
it, such as drinking, negatively affect the quality of sleep for adults in
their 30s and 40s [29]. We should also note that one reason for the
low explanatory power of the factors affecting the quality of sleep for
adults in their 30s is that much sleep research has been conducted
using college students and middle-aged participants, or elderly subjects.
When constructing a study based on variables in previous studies, it
appears to be more difficult to unveil the factors affecting the quality
of sleep for adults in their 30s.

In addition to the predisposing factor of subjective health status, the
following were shown to be factors negatively affecting the quality of
sleep among adults in their 40s: the perpetuating factor of having 3
or more alcoholic drinks per week and the precipitating factor of
working for more than 8 hours per day. The results for alcohol
consumption suggest that it increases sleep-related problems. The
average consumption of alcohol in South Korea is high and drinking
and alcohol dependency problems are highest among adults in their 30s
and 40s. Alcohol consumption increases the duration of slow-wave
sleep and decreases rapid-eye-movement sleep [3,29]. Furthermore,
similar to earlier research showing that long office hours for
middle-aged adults negatively affect sleep duration, decreasing the
number of daily office hours to below 8 hours positively affects the
quality of sleep [30]. Thus, we suggest applying interventions that
consider the specific health behaviors and life habits of individuals to
ensure improvements in subjective health and sleep status.

The following were identified as factors affecting the quality of sleep
for adults in aged 50 years and over, in this order: the precipitating
factor of high stress levels, the predisposing factor of the evening type
of circadian rhythm, poor subjective health status, the precipitating
factor of working for more than 11 hours per day, the perpetuating
factor of past smoking habits, and the precipitating factor of low
physical activity (below 600 MET-min). The findings accord with those
of earlier studies showing that health status, depression, amount of
sleep, low physical activity, smoking, alcohol consumption, and obesity
affected the quality of sleep [22,26,30]. In earlier studies, the morning
type of circadian rhythm became increasingly more prevalent as age
increased; in this study, however, the neither type was the most
prevalent among all the age groups, and the morning type decreased
as age increased [7,27,28]. These results might be because 72.9% of the
subjects aged 50 years old or older in this study had a job and 31.7%
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worked for more than 8 hours a day, meaning that the evening type
of circadian rhythm negatively affected quality of sleep.

We did not consider emotional variables (except stress) or menopause
in this study. In addition, some variables such as physical activity and
caffeine intake were measured only using a questionnaire; thus, there
are limitations in the interpretation of our results. Future research is
required including emotional variables and physiological measurements.
Finally, we suggest the development of a comprehensive sleep intervention
program considering both physical and emotional health states.

Conclusion

This study revealed that the quality of sleep was poor among adults
of all age groups in South Korea. Moreover, the factors affecting the
quality of sleep differed according to age groups, although they in
general suggested that maintaining health status should be included in
sleep interventions for all age groups. In addition, age-specific
interventions for improving the quality of sleep should be developed.
Specifically, the intervention needs the following: stress management for
adults in their 20s; consideration of circadian rhythms for adults in their
30s; controlled alcohol consumption and working hours for adults in
their 40s; and stress management, consideration of circadian rhythm,
decreased smoking, and increased physical activity for adults aged 50

years or over.
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