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The Sleep in the Elderly

ABSTRACT

Background: The sleep problems of the elderly are still under debate, and no consensus
reached. Therefore, we aimed to comprehend the changes in the sleep patterns of the
elderly.

Methods: Between January 1,2019, and January 1, 2024, this retrospective study was con-
ducted on 60 individuals aged 65 and over who applied to the Ear, Nose, and Throat clinic,
as well as on 50 healthy young individuals.

Results: The total sleep time and the rapid eye movement sleep duration were reduced.
The stage N3 sleep was shorter. The number of arousals was higher. The arousal index was
low. The apnea-hypopnea index and oxygen desaturation index were higher. The mean
oxygen saturation levels and the minimum oxygen saturation values were lower. The
oxygen saturation below 90% was significantly higher in the elderly. The sleep efficiency,
wake after sleep onset, sleep latency, rapid eye movement latency, stage N1, stage N2,
and heart rates were not different from the control group.

Conclusion: As a conclusion, the elderly sleep less with more awakenings. They have a
light sleep mostly. They sleep at lower oxygen levels for a longer duration.
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Introduction

Today, an increase in the elderly population can be observed in most societies. However,
regarding the sleep problems that many elderly individuals experience, studies have shown
that this issue is still not fully understood. The presence of chronic diseases among the elderly
and their use of medications complicate a clear understanding of this issue. The most com-
mon sleep problems affecting this population are due to physiological changes associated
with aging, as well as primary sleep disorders including sleep-disordered breathing, insom-
nia, sleep-wake disturbances, movement disorders, and secondary sleep disorders caused
by comorbid conditions such as chronic pain disorders, gastroesophageal reflux, frequent
urination, congestive heart failure, chronic obstructive pulmonary disease, and asthma.!

Normal sleep consists of 2 main stages: non-REM (rapid eye movement) (NREM) and REM.
Non-rapid eye movement sleep is separated into 3 stages: N1, N2, and N3. Stage N1 is the
light sleep phase, which is a transition period to deeper sleep stages in which an individual
can easily be awakened. Stage N2 is a deeper sleep that constitutes almost half of human
sleep time, and Stage N3 is characterized by the deepest sleep. Rapid eye movement sleep
is a paradoxical sleep stage in which the brain is active, muscle tone is significantly reduced,
and respiratory and cardiac events, as well as dreams, are the most frequent.?

Total sleep time (TST) is the duration spent sleeping and is an important indicator of health.
Sleep efficiency (SE) is calculated by dividing the time spent sleeping by the time spent in
bed, with normal values being 85% and above. Wake after sleep onset (WASO) is the total
number of minutes a person remains awake after falling asleep. Sleep latency is the length
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of time it takes to fall asleep. Rapid eye movement latency is the time
from the onset of sleep to the first REM stage.?

The oxygen desaturation index (ODI) is the number of oxygen level
drops per hour of sleep. T90 is the percentage of total sleep time with
an oxygen saturation below 90%, which represents the length and
severity of hypoxia throughout sleep.

According to the literature, in the elderly, TST and SE are reduced,
WASO and sleep latency are increased. Rapid eye movement sleep is
slightly decreased. Rapid eye movement latency is typically reduced
and slow-wave sleep (SWS) is reduced.*

Apnea is a reduction of >90% in airflow for at least 10 seconds,
while hypopnea is a reduction of >50% from baseline for at least 10
seconds, associated with an oxygen saturation decrease of >3% or
arousal. The apnea-hypopnea index (AHI) is the average number of
apneas and hypopneas that occur during an hour of sleep.®

It is estimated that the elderly have difficulty falling asleep and stay-
ing asleep due to frequent arousals. In this study, we aimed to exam-
ine the sleep patterns of the elderly to shed light on the treatment
and management of sleep problems in this population.

Material and Methods

Ethics

The study was conducted in accordance with the 2013 Declaration
of Helsinki. Approval for this study was obtained from the Scientific
Research Ethics Committee of Adana City Training and Research
Hospital, (Approval No: 63, Date: 25 July 2024). Written informed con-
sent was obtained from all participating patients.

Data Collection

Between January 1, 2019, and January 1, 2024, 110 patients (60
aged 65 years and above, 50 aged below 65 years) who presented
to the ENT outpatient clinic were retrospectively examined for the
total sleep time (TST), Stage N1, Stage N2, Stage N3, REM sleep dura-
tion, the total number of arousals, the arousal index, wake after sleep
onset (WASQ), sleep latency, REM latency, sleep efficiency (SE), oxy-
gen desaturation index (ODI), mean oxygen saturation, minimum
oxygen saturation, oxygen saturation below 90% (T90), heart rate,
and apnea-hypopnea index (AHI). Especially in the elderly, the coex-
istence of chronic diseases and polypharmacy affects the quality
of sleep. Therefore, the patients with chronic diseases, those taking
medications, those who did not agree to the tests, and those with
incomplete records were excluded from the study group. The study
group consisted of 60 healthy elderly people (41 male and 19 female)
without chronic diseases and medication use. The control group

MAIN POINTS

- Elderly people sleep less and wake up more frequently.

- Their sleep is often light, with lower oxygen levels and longer
duration.

- Toimprove the quality of life and safety of the elderly, it is crucial to
understand the elements that impact their sleep. This also benefits
their families.

- Identifying and treating obstructive sleep apnea syndrome in
senior adults is crucial, given its prevalence and the global popula-
tion’s aging trend.
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included 50 young healthy individuals (34 male and 16 female) who
applied to the ENT clinic without obstructive sleep apnea syndrome.

Polysomnography tests were performed using Comet Grass devices
(Astro-Med, Inc., West Warwick, Rhode Island, United States) and
scored according to the American Academy of Sleep Medicine
(AASM) guidelines. According to the AASM 1999 criteria, an AHI
below 5 is considered normal, 5-15 indicates mild obstructive sleep
apnea syndrome (OSAS), 15-30 indicates moderate OSAS, and above
30 indicates severe OSAS.

Statistical Analysis

The statistical analysis was performed using SPSS version 26.0 soft-
ware (IBM SPSS Corp.; Armonk, NY, USA). When comparing the aver-
age of both groups, the independent samples t-test was used for
data that conformed to a normal distribution and the Mann-Whitney
U test was used for data that did not. A P-value of < .01 was consid-
ered significant.

Results

Total sleep time was significantly shorter in the elderly group com-
pared to the control group (P=.046). Similarly, the duration of REM
sleep was significantly less in the elderly group (mean=23.50 *
27.35) than in the control group (P=.003). The elderly group also had
significantly shorter Stage N3 sleep (P < .001) and more awakenings
compared to the control group (P=.005). Additionally, the arousal
index was significantly lower in the elderly group (P < .001), while the
apnea-hypopnea index (AHI) was significantly higher in the elderly
group compared to the control group (P < .001). The ODI measure-
ments were significantly higher in the elderly group (P < .001), and
the average oxygen saturation levels were significantly lower (P <
.001). The elderly group had lower minimum oxygen saturation val-
ues than the control group (P < .001). In addition, the duration of
oxygen saturation below 90% (T90) was significantly higher in the
elderly group compared to the control group (P < .001). The elderly
group had a higher body mass index (BMI) compared to the control
group (P=.017). No significant differences were found between the 2
groups in SE, WASO, sleep latency, REM latency, Stage N1 sleep, Stage
N2 sleep, and heart rate (all P values >.05). (Table 1)

Discussion

Sleep becomes more fractured and shallower as we age, with a
boost in arousal and consciousness, leading to lower sleep efficiency
and overall sleep time. Sleep patterns and slumber characteristics
evolve during life. The proportion of N1 and N2 phases, as well as the
amount of awakening throughout the course of the night, expands,
whereas the effectiveness of sleep and slow-wave sleep fractions
drop. Such modifications caused by age happen to all persons who
are in perfect health. But since the elderly have various concurrent
medical conditions, observed sleep issues in this demographic are
complicated rather than primarily due to age.®

In this study, we discovered that total sleep time and REM sleep dura-
tion were decreased in the elderly. Stage N3 sleep was shorter, with
more arousals. The arousal index was reduced compared to young
adults, while the AHI and ODI were greater. Furthermore, the aver-
age and minimum oxygen saturation values were lower. Oxygen
saturation below 90% (T90) was substantially greater among the
elderly. The SE, WASO, sleep latency, REM latency, Stage N1, Stage
N2, and heart rates were all comparable to those in the control
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Table 1. The Correlation Between the Parameters of the Elderly and the
Control Group

The Elderly The Control
Mean £ SD Mean £ SD
Median (Min-Max) Median (Min-Max) P
Age 66.58 +3.26 42.00 £ 10.21 <.001
65.00 (65.00-79.00) 42.00 (17-6)
BMI 29.59+5.33 27.16 £ 4.99 .017
29.00 (17.30-43.70)  25.00 (18.80-44.20)
TST 312,69+ 112.76 356.18 = 110.65 .046
319.50 (3.50-505) 335.70(123-618)
Stage N1 19.56 + 18.91 15.00 + 13.04 135
13.00(1.80-101.50) 10.00 (2.50-66)
Stage N2 220.12 £100.24 215.38 £94.59 .800
218.00 (0.00-439.40) 190.75 (74-469)
Stage N3 46.35+47.35 81.01 +67.75 <.001
37.00 (0.00-235.50) 70.25 (0-336)
REM 23.50 + 27.35 41.81 +35.99 .003
14.50 (0.00-94.50) 32.25(0-141)
WASO 109.73 + 93.68 98.33 £78.53 497
86.50 (0.50-395) 82.25 (5.50-360)
Sleep latency 39.80 £44.24 41.14 +£53.40 874
25.00 (1.10-204) 21.75 (0-269)

REM latency 140.24 +£124.17 178.36 + 123.48 112
137.50 (0.00-432.00)  163.75 (0-445.50)
Sleep efficiency 69.10 £ 20.25 72.84 £ 15.82 291
70.70 (10.60-95.50)  69.35 (32.90-97.20)
Arousal 62.61+75.46 26.40 +56.39 .005
34 (0-294) 3(0-253)
Arousal index 13.20 + 14.56 13.26 £ 13.46 <.001
5.90 (0-55.5) 9.60 (0.10-60.90)
ODI 13.26 £ 13.46 0.78 £1.39 <.001
9.60 (0.10-60.90) 0.30 (0.-8.60)
Mean oxygen 92.66 + 2.64 94.87 +1.70 <.001
saturation 93.10 (81.30-98.20)  94.85 (90.30-98.30)
Minimum oxygen 7529+ 12.58 85.66 £ 6.25 <.001
saturation 78.00 (26.90-95.00) 87.00 (71-95)
T90 22.77 £28.05 2.48 +£9.30 <.001
10.70 (0.00-98.20) 0.10 (0-51)
Heart rate 68.65 +9.70 65.92 +8.98 133
69.00 (46.00-91.00) 65.00 (49-97)
AHI 3238 £22.93 1.89+1.42 <.001
25.70 (2.10-96.20) 1 (0-4.90)

group. This indicates that the elderly rest little. Stage N3 sleep and
REM sleep decrease with age, and the elderly people wake up more
frequently and are more likely to suffer from sleep apnea. Despite
their decreased oxygen saturation levels, individuals do not have
trouble falling asleep. In a comparable vein, the other polysomnog-
raphy metrics and phases of sleep did not differ from those seenin a
younger demographic.

McMillan et al” found that sleep habits change substantially between
age groups. The elderly remark that they have difficulty falling asleep
and frequently wake up during the night. Sleep fragmentation wors-
ens with age, regardless of the presence of apnea. The TST in our
study was brief, but there were a lot of arousals.

According to Cooke et al,’ people’s sleeping habits alter gradually
as they age.® Their sleeping pattern gets dimmer and more irregu-
lar as their arousal level rises, reducing cumulative quality and
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performance. The ratio of N1 and N2 phases with staying up through-
out nighttime grows, whereas sleep effectiveness and N3 phase
sleep decrease. Total sleep time was low in our study, although sleep
efficiency was comparable to that of the control group. The N1 and
N2 periods of sleep were constant; however, the N3 and REM stages
were reduced.

da Silva et al's® meta-analysis found that across older people, both
short and long sleep hours are associated with a higher likelihood of
death from all causes, whereas prolonged sleep duration is associ-
ated with deaths from cardiovascular causes.

According to Chun et al,® elderly individuals have a greater AHI and
experience apnea for an extended period than younger individuals.
Nevertheless, no noteworthy distinction in polysomnographic results
was observed owing to night oxygen desaturation. In our study, the
elderly had a greater AHI, but there was a substantial variation in ODI,
mean oxygen saturation, minimum oxygen saturation, and T90.

A meta-analysis research by lannella et al' reported no significant
variations in core AHI among juvenile (age < 65) and geriatric (age
> 65) participants. Random-effects modeling did not show an age
influence on the AHI.

Two linked regulatory systems control sleep-wake cycle timing: the
sleep-wake osmotic impulse and the innate circadian rhythm. As
people get older, their inner clocks become less efficient, resulting
in disrupted slumber, going to sleep earlier and getting up earlier.
Furthermore, aging decreases the magnitude of rhythmic oscilla-
tions and melatonin levels."

The suprachiasmatic nucleus’s sensitivity to environmental cues
is reduced as we age.”? A drop in TST and SE could be attributed to
diminished adaptive sleep intensity. The lunar clock and sleep bal-
ance weaken with the passage of time. Furthermore, the quantity
and structure of the sleep-related discharge of hormones alter with
normal aging. All of these changes connect with age-related sleep
alterations.” However, these modifications only pertain to the well-
aged, since numerous older adults have comorbidities that aggra-
vate the situation.

The capacity of the pharyngeal expander fibers to adjust to hor-
monal and physical forces while asleep deteriorates with age due to
increasing parapharyngeal fat accumulation, fluctuations in muscle
strength, variations in lung capacity, and upper airway proportions.
Top airways break down along with ventilatory stability, but the sym-
pathetic impulse rises. Such conditions can decrease an individual’s
capacity to adapt to internal inputs like ischemia or excitement,
resulting in autonomy alterations.™

Trouble sleeping in older people is an intricate problem that has a
negative impact on their well-being. Obstructive sleep apnea is also
common in the elderly, with an estimated frequency of 20%-60%
among those over the age of 65." This illness demands a comprehen-
sive treatment approach that considers a variety of risk factors. The
small sample size in our study is one of its limitations. Larger sample
sizes in studies could make it easier to uncover disparities among
the sample and the older population since fluctuations in sampling
would not conceal them. Another drawback lies in the fact that we do
not help to explain the causes and consequences of sleep difficulties.
It can be concluded from this study that the elderly sleep less and
experience more awakenings. They sleep lightly for the most part,



Yalim. Sleep in Elderly

and their sleep is characterized by lower oxygen levels of lon-
ger durations. Therefore, it is important to be aware of the factors
affecting sleep in the elderly to improve their quality of life and
safety, as well as their families’ well-being. Given the significant
frequency of obstructive sleep apnea syndrome in older persons
as well as the increasing average age of the global population, it
is critical to understand how to identify and treat this disorder in
elderly patients.
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