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A B S T R A C T

Objectives: This study aimed to investigate the prevalence of sleep problems in older subjects, considering sex
and age differences.
Methods: Subjects admitted to a geriatrics clinic underwent a medical visit and completed a battery of ques-
tionnaires assessing sleep quality, insomnia, sleep apnea risk, excessive daytime sleepiness (EDS), restless
legs syndrome (RLS), chronotype, depression and global cognition.
Results: Fifty-eight subjects (58.6 % women, mean age 77.36§6.07) were included. The most predominant
sleep-related complaint was poor sleep quality (36.2 %), followed by sleep apnea risk (34.5 %), insomnia
symptoms (25.9 %), EDS (15.5 %) and RLS (12.1 %). Older women reported more insomnia, poorer sleep quality
and depressive symptoms than males. Patients aged � 75 years old had more comorbidities and higher sleep
apnea risk compared to those under 75 years old.
Conclusions: Sleep problems are frequent in older adults, requiring their screening and treatment for possibly
improving well-being and reduce the burden of neuropsychiatric and medical comorbidities.

© 2024 The Author(s). Published by Elsevier Inc. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/)
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Introduction

Sleep disorders are increasingly prevalent in aging, likely due to
more widespread screening programs and a growing awareness of
the importance of sleep throughout the lifespan, particularly in older
adults.1 Current evidence suggests that, in healthy older adults, sleep
remains relatively constant from age 60 to mid-90s, with the excep-
tion of sleep efficiency, which declines with age.2 This reduction in
sleep efficiency is more pronounced in women than men, who may
instead experience a greater number of sleep-related issues.2 Addi-
tionally, polysomnographic studies have shown that deep sleep,
including both slow-wave sleep and REM sleep, diminishes with
age.3 These sleep-related issues can be further exacerbated by the
health problems commonly associated with aging, resulting in fre-
quently reported sleep problems among the elderly.4

Sleep impairment can pose also significant risks to both brain and
body health. For example, poor subjective sleep quality, as measured
by the Pittsburgh Sleep Quality Index (PSQI), was associated with a
double-fold increase in the risk of depressive symptoms and more
than threefold increase in the risk of depression.5 Regarding sex dif-
ferences, low sleep efficiency (less than 80%) and being awake more
than 90 minutes during the night are associated with a 1.5-fold
increased risk of poor physical function in older men.6 Conversely, in
older women, a total sleep time of less than 7 hours per night or a
low sleep efficiency index (� 65%) is associated with a higher risk of
falls.7 Furthermore, there is an elevated mortality risk when total
sleep time is less than 5 hours per night and sleep efficiency is poor
(� 65%).8

While previous studies reported a high prevalence of sleep prob-
lems in the older population (50% in the study by Foley, et al.9), some
of these studies may be relatively outdated,10�13 as the mean age of
the current older population increased and is expected to continue
rising in the coming years. Furthermore, some of these studies uti-
lized single questionnaires or a limited number of questionnaires,
primarily focusing on insomnia and excessive daytime sleepiness
(EDS).10,14 Considering these premises, the present study aimed to
investigate the prevalence of sleep problems in older subjects using a
comprehensive set of validated questionnaires to screen sleep
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disorders, global cognition, and depressive symptoms. The study also
explored the prevalence of sleep problems based on sex, age, depres-
sion and chronotype considering the importance of developing
appropriate clinical strategies that can help recognizing sleep disor-
ders in this frail population of subjects by setting a strategy involving
the role of specialized nurses managing sleep problems for increasing
the patients’well-being.

Methods

Participants and study design

The present observational study included subjects admitted to the
geriatrics clinic of the University Hospital of Rome “Tor Vergata”
between October 2022 and September 2023 for the BioGerT (Geriat-
ric Biobank of “Tor Vergata”) project. All subjects underwent a stan-
dard medical visit, which included a comprehensive medical history,
and completed a battery of validated questionnaires to assess sleep
and depressive symptoms administered by a nurse expert in sleep
medicine (M.A.). Given the age of the participants, the questionnaires
were administered in a comfortable setting, with assistance provided
as needed. Moreover, validated questionnaires were utilized, and
data collection was conducted by trained personnel to minimize
potential sources of bias.

Inclusion criteria for this study were: 1) age 65 years and older; 2)
male and female patients of any ethnic origin; 2) absence of demen-
tia, as evaluated by a Mini-Mental State Examination (MMSE) 15

score, which should be of 24 or above; 3) willingness to complete the
battery of questionnaires. Exclusion criteria included: 1) progressive
medical disorders, including tumors; 2) recent prescription (within
the last 6 months) of drugs acting on the central nervous system; 3)
unstable or acute medical disorders (e.g., cardiac, respiratory, gastro-
intestinal, renal disease), or significant neurologic or psychiatric dis-
eases; and 4) substance abuse or dependence.

The study was approved by the local Ethics Committees of the
University Hospital of Rome “Tor Vergata” and written informed con-
sent was obtained by the participants to this study (R.S. #190.22).

Measures

The following questionnaires were administered to all the
participants:

- The Italian version of the PSQI,16,17 which assesses sleep quality
and disturbances over a 1-month period. It contains 19 items
yielding seven components: subjective sleep quality, sleep latency,
sleep duration, sleep efficiency, sleep disturbances, use of sleep
medications, and daytime dysfunction. Each component is scored
from 0 to 3, with the global PSQI score ranging from 0 to 21. A
global PSQI score above 5 indicate poor sleep quality.

- The Italian version of Insomnia Severity Index (ISI), consisting of 7
items that assess the severity of nighttime and daytime symptoms
of insomnia.18,19 Each item is rated on a 5-point Likert scale (0-4),
with total scores ranging from 0 to 28. Scores are categorized as
follows: 0-7 (no clinically significant insomnia), 8-14 (subthresh-
old insomnia), 15-21 (moderate-severe insomnia), and 22-28
(severe insomnia).

- The International Restless Legs Syndrome Study Group Rating
Scale (IRLS), used to assess the presence and severity of the rest-
less legs syndrome (RLS) symptoms.20 The IRLS comprises 10
items rated on a scale ranging from 0 to 4, providing an overall
severity of symptoms in the past 7 days.20 IRLS scores can be cate-
gorized into no symptoms (score of 0), mild (score 1�10), moder-
ate (score 11�20), severe (score 21�30) and very severe (score
31�40).20
- The Berlin questionnaire (BQ), used to assess the risk for sleep
apnoea.21 It consists of 10 questions across three categories: snor-
ing and cessation of breathing (category 1; five questions); symp-
toms of EDS (category 2; four questions); and body mass index
(BMI) and hypertension (category 3; one question and height and
weight information). A positive score in two or more categories
suggest a high risk for sleep apnoea.

- The Epworth Sleepiness Scale (ESS), which measures EDS.22,23

Patients rated on a 4-point scale (0-3) their typical chance of doz-
ing off or falling asleep while engaged in eight different activities.
ESS final score ranges from 0 to 24. Scores of 10 or higher indicate
EDS.

- The Italian version of the Morningness-Eveningness questionnaire
(MEQ), a 19 self-report scale evaluating chronotype
preference.24,25 Chronotype refers to an individual’s natural pref-
erence for activities and alertness at different times of the day
(morningness-eveningness), reflecting the individual’s circadian
rhythm, which plays a crucial role in regulating various physiolog-
ical and psychological processes. Scores range from 16 to 86, with
higher scores indicating a stronger morning preference. Categories
include definite evening type (16-30), moderate evening type (31-
41), neither type (42-58), moderate morning type (59-69), and
definite morning type (70-86).

- The Italian version of the 15-item Geriatric Depression Scale
(GDS),26�28 which assesses depressive symptoms in the older
adults. Responses are given on a yes/no scale, with total scores
ranging from 0 to 15. Scores of 0-4 are considered normal; 5-8
indicate mild depression; 9-11 indicate moderate depression; and
12-15 indicate severe depression.

Statistical analysis

Data analysis was conducted with the statistical program SPSS for
Windows, version 25.0 (IBM Corp, Armonk, New York, USA).29 Cate-
gorical variables were summarized with counts and percentages
with 95 % confidence intervals, while numerical variables were pre-
sented as means and standard deviations or medians and interquar-
tile ranges, depending on the data distribution. Differences between
groups based on sex (males vs. females), age (<75 years old vs. �
75 years old) and sleep problems (absence vs. presence) were ana-
lyzed using the Mann-Whitney test for continuous variables and the
chi-square test for categorical variables.

Correlations between the sleep questionnaires, MMSE and
depressive symptoms were performed using Spearman’s correlation
test. For all the analyses, p-values below 0.05 were considered statis-
tically significant.

Results

Participants’ description

Two hundred and forty subjects were evaluated at the geriatrics
clinic during the study period. Of these, fifty-nine (24.58%) met the
inclusion and exclusion criteria and were enrolled in the study. One
subject was excluded after completing scales and questionnaires due
to loss of compliance, resulting in a final sample of fifty-eight subjects
(41.4 % men and 58.6 % women), with a mean age of 77.36 (SD=6.07).
The mean MMSE was 26.83 (SD=2.34). Data are reported in Table 1.

Questionnaires and scales

Approximately 62% (n = 36) of participants reported at least one
sleep problem. Specifically, 27.6 % (n = 16) reported one sleep prob-
lem, 17.2 % (n = 10) reported two sleep problems, and the remaining
17.2 % (n = 10) reported at least three different sleep problems. The



Table 1
Participants’ demographic and clinical data.

N=58

Sex, n. ( %)
Males 24 (41.4 %)
Females 34 (58.6 %)

Mean age (years) 77.36 § 6.07
Body Mass Index 26.54 § 3.98
Mean Number of Medical Comorbidities 3.68 § 1.84
Medical Comorbidities, n. ( %)

Diabetes 11 (19.0 %)
Hypertension 44 (75.9 %)
Cardiovascular 32 (55.2 %)
Dyslipidaemia 28 (48.3 %)
Urological 17 (29.3 %)
Pneumological 4 (6.9 %)
Endocrinological 23 (39.7 %)
Haematological 4 (6.9 %)
Gastrointestinal 12 (20.7 %)
Neuropsychiatric 13 (22.4 %)
Hypoacusia 3 (5.2 %)

Mini-Mental State Examination (MMSE), global score 26.83 § 2.34
Geriatric Depression Scale (GDS), global score 4.16 § 3.21
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most common sleep complaint was poor sleep quality, as measured
by the PSQI (36.2 %; n = 21), followed by sleep apnea risk (34.5 %,
n = 20), insomnia symptoms (25.9 %, n = 15), EDS (15.5 %, n = 9), and
RLS (12.1 %, n = 7) (Fig. 1). Results for each questionnaire adminis-
tered are summarized in Table 2.

In terms of depressive symptoms, the majority of patients (63.8 %,
n=37) reported no symptoms, while 24.1 % (n=14) exhibited mild
symptoms, 10.3 % (n=6) reported moderate symptoms, and 1.7 %
(n=1) reported severe symptoms.
Subgroup analysis

Comparing the 24 men and 34 women included in the study
(Table 3), no significant differences were found for age (p = 0.239),
BMI (p = 0.090), number of comorbidities (p = 0.422) and MMSE (p =
0.415). Regarding sleep problems, women reported higher ISI scores
(p = 0.002), indicating more severe insomnia symptoms compared to
males. Women also reported worse subjective sleep quality than
men (p < 0.001), particularly in the PSQI components related to sleep
latency (p = 0.001), sleep disturbances (p = 0.013), overall sleep qual-
ity (p = 0.026) and daytime dysfunction (p = 0.003), respectively.
There were no significant differences between men and women in
the PSQI components of sleep duration (p = 0.828), sleep efficiency (p
= 0.084) and sleep medication use (p = 0.087). Additionally, no
Fig. 1. Prevalence of sleep problems in older adults.
significant differences were observed between sexes in the measures
of RLS (p = 0.512), sleep apnea risk (p = 0.877), EDS (p = 0.781) and
chronotype (p = 0.596). Women also reported higher scores on the
GDS, indicating more severe depressive symptoms than men (p =
0.023), with 9 women (15.3 %) showing mild depression and 6
women (10.2 %) moderate or severe depression, compared to 5 men
(8.5 %) with mild depression and 1 man (1.7 %) with moderate
depression.

Considering age, participants were divided into two groups: those
under 75 years old (n = 24; 41.4 %) and those 75 years and older
(n = 34; 58.6 %). The two groups did not differ significantly in terms of
sex (p = 0.396) and BMI (p = 0.120). Patients aged 75 and older had
higher MMSE scores (p = 0.025) and a greater number of medical
comorbidities (p = 0.022) compared to the younger group (<75 years
old). Additionally, the older had a higher risk of sleep apnea than the
younger group. No significant differences were found for other sleep-
related problems or depressive symptoms (Table 4).

Finally, comparing participants without sleep problems to those
with at least one sleep problem (Table 5), no significant differences
were found between the two groups in age (p = 0.602), sex (p =
0.443), BMI (p = 0.695), number of medical comorbidities (p = 0.630),
MMSE scores (p = 0.315) and depressive symptoms (p = 0.686). How-
ever, participants without sleep problems had a higher mean MEQ
score, indicating a definitely morning chronotype, compared to those
with at least one sleep problem (p = 0.007).

Correlations

The GDS score, which measures depressive symptoms, shows a
positive correlation with age, and various components of the PSQI,
including Subjective Sleep Quality, Sleep Latency, Sleep Efficiency,
Sleep Medication use, as well as the PSQI Global Score. Additionally,
significant positive correlations were found between the GDS score
and the ESS and ISI scores. These findings indicate that individuals
with higher GDS scores, reflecting more depressive symptoms, also
report poorer subjective sleep quality, longer sleep latency, lower
sleep efficiency, increased use of sleep medication, greater EDS, and
more pronounced insomnia symptoms.

MEQ scores were negatively correlated with two components of
the PSQI—Subjective Sleep Quality and Sleep Medication use—as well
as the PSQI Global Score. This suggests that individuals with a morn-
ing-type preference report better sleep quality and less use of sleep
medication. Additionally, a significant negative correlation was found
between MEQ scores and IRLS scores. Correlations between the study
variables are presented in Table 6.

Discussion

The study assessed the prevalence of sleep problems using vali-
dated questionnaires in older adults, while also evaluating global
cognition and depressive symptoms. A previous study documented
that in a large cohort of elderly individuals (n= 9282), 57% reported
at least one sleep problem, assessed through clinical interview.9

Notably, subjects reporting sleep problems were those with indica-
tors of poor health (depressed mood, respiratory problems, and phys-
ical disability). In the present study, 36.2 % of subjects reported poor
sleep quality when considering the PSQI global score (�5). This per-
centage increases and reaches 62% when taking into consideration
the presence of at least one sleep problem measured through the
self-report questionnaires. This finding reinforces that sleep prob-
lems are prevalent among older adults, and using appropriate ques-
tionnaires for investigating these issues may provide better
screening than general sleep quality assessments or a brief sleep
medicine interview. Specifically, the PSQI, ISI and ESS represent effec-
tive tools for screening sleep disorders and related symptoms in older



Table 2
Questionnaire data in the whole group of subjects.

N %

Pittsburgh Sleep Quality Index
Good Subjective Sleep Quality (<5) 37 63.8
Low Subjective Sleep Quality (≥5) 21 36.2

Berlin Questionnaire*
Low Risk for sleep apnea 35 65.5
High Risk for sleep apnea 20 34.5

Epworth Sleepiness Scale (ESS)
Normal Daytime Sleepiness (<9) 49 84.5
Excessive Daytime Sleepiness (>10) 9 15.5

Risk for Sleep apnea coupled with ESS >10 5 8.62
Insomnia Severity Index

Absence of insomnia symptoms 43 74.1
Mild and Moderate insomnia symptoms 15 15.5

International Restless Legs Syndrome (RLS) Study Group Scale
Absence of RLS symptoms 51 87.9
Mild RLS symptoms 2 3.4
Moderate RLS symptoms 4 6.9
Severe RLS symptoms 1 1.7

Morningness-Eveningness Questionnaire
Definitely morning type 14 24.1
Moderately morning type 28 48.3
Neither type 14 24.1
Moderately evening type 2 3.4

* 3 subjects did not complete the Berlin Questionnaire since did not have a bed part-
ner and reported difficulty in answering on their own some questions.
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adults. These instruments were key in identifying prevalent issues
and can be easily integrated into routine clinical practice to guide
treatment planning.

Considering each sleep disorder separately, the most frequent
sleep problem in the group of subjects included in the current study
was the risk of sleep apnea, reported by 34.5 % of participants. One of
the earliest studies examining the prevalence of obstructive sleep
apnea using nocturnal polysomnography found a prevalence of 62%
at respiratory desaturation index (RDI) >10/h in 427 older adults.30
Table 3
Sex differences in demographic, clinical, cognition, depression, and sleep problems.

Males (n=24)

Median Percentile
25

Perc
75

Age (years) 76.00 72.50 81.0
Body Mass Index (BMI) 26.45 25.28 28.2
Mini-Mental State Examination (MMSE), global

score
26.70 24.85 28.0

Number of Medical Comorbidities 3.50 2.00 5.00
Geriatric Depression Scale (GDS), global score 2.00 1.00 4.50
Pittsburgh Sleep Quality Index (PSQI), global

score
3.00 2.00 4.00

Component 1, Subjective Sleep Quality 1.00 0.00 1.00
Component 2, Sleep Latency 1.00 0.00 1.00
Component 3, Sleep Duration 0.00 0.00 1.00
Component 4, Sleep Efficiency 0.00 0.00 0.00
Component 5, Sleep Disturbances 1.00 1.00 1.00
Component 6, Sleeping Medications 0.00 0.00 0.00
Component 7, Daytime Dysfunction 0.00 0.00 0.00

Insomnia Severity Index (ISI), total score 3.00 1.00 4.50
International Restless Legs Syndrome Study

Group Rating Scale (IRLS), total score
0.00 0.00 0.00

Epworth Sleepiness Scale (ESS), total score 6.00 2.50 7.50
Morningness-Eveningness questionnaire (MEQ),

total score
63.00 57.50 68.0

Berlin Questionnaire Low Sleep Apnea Risk
High Sleep Apnea Risk
Another study with a considerably larger sample (n=2911) found that
26.4 % of older adults had RDI>15/h and 60% had RDI>5/h, with
prevalence increasing with age.31 Further, a recent study of commu-
nity-recruited adults documented that among those aged 60-85 years,
48.7 % had an RDI>15/h (64.7 % in men, 35.2 % in women), a signifi-
cantly higher percentage than that observed in younger adults.32 In
the present study, the risk of sleep apnea was evaluated only through
a validated screening questionnaire, which may explain the lower
prevalence of this sleep disorder in our sample. Participants with
asymptomatic sleep apnea may not be identified through a question-
naire and need polysomnography or home sleep apnea test to docu-
ment sleep apneas. Consistently, older adults present fewer
symptoms related to sleep apnea than younger adults,33,34 which
may explain the lower percentage obtained by using questionnaires
compared to polysomnography. Additionally, the present study
found a similar prevalence of sleep apnea between men and women
(37.5 % vs 35.5 %). This unexpected result may reflect the high preva-
lence of sleep apnea in older women.35 The high prevalence of sleep
apnea identified in older women through a brief screening question-
naire highlights the need to investigate this sleep disorder further, as
women with sleep apnea are at a higher risk for cognitive decline,
neuropsychiatric symptoms, and decreased quality of life.33 Con-
versely, the lower percentage of men at risk for sleep apnea detected
by the BQ possibly reflects the under-recognition of sleep apnea
symptoms in men.

In the present study, a prevalence of insomnia was estimated in
27.1% of the recruited subjects and is in line with previous findings,
which hypothesized a prevalence between 23% and 34% of elderly par-
ticipants.36 However, when a subgroup was re-evaluated during fol-
low-up, 50% reported no symptoms without a clear clinical motivation,
suggesting that improved self-perceived health might be linked to the
resolution of insomnia symptoms in older adults.36 Further, the current
results suggest that the use of ISI may help in recognizing sleep prob-
lems in older adults. Insomnia was one of the most frequent sleep prob-
lems among older adults, with a higher prevalence in women than
men, and no significant age-related differences among participants.
Sex Test Differences

Females (n=31)

entile N ( %) Median Percentile
25

Percentile
75

N ( %) Mann-Whitney
U / x2

p-values

0 78.50 73.00 83.00 482.5 0.239
1 25.48 23.71 27.82 300.5 0.09
5 26.95 25.70 28.40 459.5 0.415

4.00 2.00 5.00 445.0 0.422
4.00 2.00 7.00 550.5 0.023
6.00 4.00 9.00 643.0 <0.001

1.00 1.00 1.00 529.0 0.026
2.00 1.00 3.00 610.5 0.001
0.00 0.00 1.00 420.0 0.828
0.00 0.00 0.00 456.0 0.084
2.00 1.00 2.00 541.5 0.013
0.00 0.00 2.00 489.0 0.087
0.00 0.00 1.00 556.0 0.003
6.50 3.00 12.00 604.5 0.002
0.00 0.00 0.00 431.5 0.512

6.00 4.00 8.00 425.5 0.781
0 64.50 58.00 70.00 441.5 0.596

15 (62.5 %) 20 (64.5 %) 0.024 0.877
9 (37.5 %) 11 (35.5 %)



Table 4
Age differences in demographic, clinical, cognition, depression, and sleep problems.

Age Groups Test Differences

< 75 years old (n=24) � 75 years old (n=34)

Median Percentile
25

Percentile
75

N ( %) Median Percentile
25

Percentile
75

N ( %) Mann-Whitney
U / x2

p-values

Males 12 (50 %) 12 (35.3 %) 0.721 0.396
Body Mass Index 26.63 25.32 28.73 25.46 23.83 27.68 428.5 0.695
Mini-Mental State Examination (MMSE),

global score
27.35 26.10 30.00 26.45 24.70 27.80 458.5 0.315

Number of Medical Comorbidities 3.00 1.00 4.50 4.00 3.00 5.00 414.0 0.63
Geriatric Depression Scale (GDS), global score 3.00 2.00 5.00 4.00 2.00 7.00 421.0 0.686
Pittsburgh Sleep Quality Index (PSQI), global

score
3.50 3.00 6.00 4.50 3.00 8.00 656.0 <0.001

Component 1, Subjective Sleep Quality 1.00 0.00 1.00 1.00 0.00 1.00 476.0 0.135
Component 2, Sleep Latency 1.00 0.00 2.00 1.00 1.00 2.00 542.5 0.015
Component 3, Sleep Duration 0.50 0.00 1.00 0.00 0.00 1.00 574.0 0.001
Component 4, Sleep Efficiency 0.00 0.00 0.00 0.00 0.00 0.00 440.0 0.108
Component 5, Sleep Disturbances 1.00 1.00 2.00 1.00 1.00 2.00 535.0 0.009
Component 6, Sleeping Medications 0.00 0.00 0.00 0.00 0.00 1.00 527.0 0.005
Component 7, Daytime Dysfunction 0.00 0.00 0.50 0.00 0.00 1.00 499.0 0.038

Insomnia Severity Index (ISI), total score 3.50 1.50 7.00 6.00 3.00 10.00 564.0 0.007
International Restless Legs Syndrome Study

Group Rating Scale (IRLS), total score
0.00 0.00 0.00 0.00 0.00 0.00 473.0 0.029

Epworth Sleepiness Scale (ESS), total score 5.50 3.00 7.00 7.00 4.00 9.00 432.0 0.562
Morningness-Eveningness questionnaire

(MEQ), total score
62.00 58.50 68.50 64.00 58.00 70.00 227.0 0.007

Berlin Questionnaire Low Sleep Apnea Risk 16 (66.7 %) 19(61.3 %) 0.017 0.898
High Sleep Apnea Risk 8 (33.3 %) 12 (38.7 %)
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RLS and EDS were other sleep problems investigated in this study,
with prevalences of 12.1% and 15.5%, respectively. These two sleep
disorders did not show differences by sex or age groups. Regarding the
prevalence of RLS, the present findings concord with those proposed
by the previous literature, which reported a range between 7.4% and
22%.37 When coupling the subjective report of sleep apnea and EDS,
the prevalence was 8.62%. The combination of sleep apnea and EDS
increases mortality in older adults, especially in cases of OSA with AHI
�20 and EDS, which is associated with an increased all-cause mortality
risk, even after adjusting for other significant factors, such as pro-
longed sleep duration.38 Therefore, it appears clinically significant the
identification of sleep apnea and EDS in the older adults, and the use
of questionnaires can help in identifying these sleep disorders. Consis-
tently, sleep apnea can be treated by positive airway pressure treat-
ment, which can not only prevent apnea and hypopnea events, but
can also improve sleep architecture, daytime sleepiness, self-reported
symptoms (snoring and gasping), motor speed and nonverbal learning
and memory, vascular resistance, platelet coagulability and other fac-
tors affecting cardiac function, and nocturia.37,39�41
Table 5
Differences in demographic, clinical, cognition, and depression between older adults with an

No (n=22)

Median Percentile
25

Percentil
75

Males
Age (years) 76.50 73.00 81.00
Body Mass Index (BMI) 26.38 24.22 28.89
Mini-Mental State Examination (MMSE), global score 26.55 24.70 27.70
Number of Mecical Comorbidities 4.00 2.00 5.00
Geriatric Depression Scale (GDS), global score 2.50 2.00 7.00
Morningness-Eveningness questionnaire (MEQ), total score 66.00 61.00 70.00
Considering chronotype, which refers to individuals’ natural pref-
erence for activities and alertness at different times of the day, as
measured by the MEQ, most subjects in the study exhibited a morn-
ing chronotype (72.4 %) whereas only a few participants showed an
evening chronotype (3.4 %). No significant differences in the preva-
lence of the morning chronotype were observed in the subgroup
analysis based on sex and age. Our findings also suggest that individ-
uals with a morning-type preference report better sleep quality and
less use of sleep medication. These findings align with the under-
standing that aging is associated with changes in circadian sleep-
wake rhythm, such as decreased amplitude, advanced phase, internal
desynchronization, and an increase in variability of the sleep-wake
cycle.42�44 Additionally, alterations in the expression of clock genes,
neurochemical changes in the suprachiasmatic nucleus (SCN),
decreased ability of SCN to drive peripheral oscillators, reduced light
input, and age-related loss in photoreception, along with less expo-
sure to light, contribute to these modifications in the circadian sleep-
wake rhythm in the elderly.42�48 A further contribution factor is the
reduction in melatonin levels with age.49 These circadian rhythm
d without sleep problems.

Sleep Problems Test Differences

Yes (n=36)

e N ( %) Median Percentile
25

Percentile
75

N ( %) Mann-Whitney
U / x2

p-values

11 (41.8 %) 11 (32.4 %) 0.589 0.443
78.00 72.50 82.50 428.5 0.602
25.83 24.38 27.75 371.5 0.695
26.95 25.40 28.40 458.5 0.315
4.00 2.00 5.00 414.0 0.630
4.00 2.00 5.50 421.0 0.686
60.00 57.00 67.50 227.0 0.007



Table 6
Correlations between sleep-related questionnaires, depressive symptoms and global cognition in older adults.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

1. Age 1
2. MMSE -.187 1
3. GDS .262* .051 1
4. C1. Sleep Quality .153 .186 .274* 1
5. C2. Sleep Latency .152 -.165 .337** .295* 1
6. C3. Sleep Duration -.039 .078 .038 .127 .144 1
7. C4. Sleep Efficiency .208 -.104 .325* .209 .405** .277* 1
8. C5. Sleep Disturbances -.061 .088 .150 .158 .176 .129 .048 1
9. C6. Sleeping Medication .241 .107 .265* .264* .389** .151 .114 .073 1
10. C7. Daytime Dysfunction .139 .113 .209 .476** .293* .080 .291* .293* .186 1
11. Global PSQI .167 .008 .375** .576** .767** .425** .395** .371** .647** .533** 1
12. ESS .212 .060 .271* .133 .085 .040 .109 .162 .165 .302* .206 1
13. MEQ .059 -.004 .087 -.302* -.248 -.092 -.040 -.066 -.337** -.237 -.373** .122 1
14. IRLS -.105 .043 .175 .314* .207 .171 .103 .165 .158 .034 .285* .050 -.304* 1
15. ISI .244 .136 .390** .615** .496** .285* .313* .278* .465** .550** .747** .241 -.242 .186 1
16. Berlin Risk (0=No 1=Yes) .043 .055 .060 .041 .131 .015 -.018 .396** .183 .274* .181 .146 -.239 .068 .236 1

Abbreviations: MMSE, Mini-Mental State Examination; GDS, Geriatric Depression Scale; PSQI, Pittsburgh Sleep Quality Index; ESS, Epworth Sleepiness Scale; MEQ, Morningness-
Eveningness questionnaire; IRLS, International Restless Legs Syndrome Study Group Rating Scale; ISI, Insomnia Severity Index; C, component of the PSQI.
*p<0.05 **p<0.01
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alterations in older adults has been associated with depressive symp-
toms, dementia and increased mortality risk, particularly among
women, while they have been associated with cardiovascular risk
and mortality in men.50�53

Another significant observation from the present study was the
correlation between depressive symptoms and various aspects of
sleep quality in the elderly. The data suggests that interventions
aimed at improving sleep quality should also consider the mental
health status of older adults to be fully effective. Depression in older
adults often coexists with sleep disturbances, creating a cycle that
can exacerbate both conditions.54,55 Poor sleep quality can worsen
depressive symptoms, while depression can contribute to difficulties
in having restful sleep.54,55 Therefore, addressing both sleep and
mental health issues is crucial in the clinical interview and it can be
assessed by trained nurses expert in sleep medicine, such as in the
present research. Additionally, acknowledging findings from previous
studies4 that demonstrate a correlation between sleep disturbances
and other comorbidities can assist in developing personalized care
plans and guiding appropriate referrals to sleep specialists. This inte-
grated approach is essential for effectively managing these prevalent
issues in the geriatrics population, improving overall health out-
comes and quality of life.

Limitations and strenghts

Although these findings are valuable by showing the contribution
of validated sleep questionaries in older adults in line with previous
research, several limitations of the present study need to be dis-
cussed. An important limitation is the relatively small number of par-
ticipants, although the group of individuals included in this analysis
was selected following several inclusion and exclusion criteria from a
higher group of subjects admitted at the geriatrics clinic of a Univer-
sity Hospital. A further limitation is that the enrolment of the patients
was carried out in a single healthcare center in Italy and thus the
findings cannot be generalized to the whole Italian population. Longi-
tudinal studies may be useful to provide more data and a better
understanding of the prevalence of sleep problems over time. In fact,
symptoms severity may change during the course of life and may be
related to health status. On the other hand, a major strength of this
study is the use of a comprehensive set of validated questionnaires
for participants aged 65 and older, providing a detailed analysis of
sleep characteristics in this age group, crucial given the increasing
life expectancy.
Conclusions

This study underscores the significant prevalence of various sleep
disorders among older adults, with particular emphasis on worse
sleep quality, insomnia, and sleep apnea risk, especially among
women and those aged 75 and older. For nurses and healthcare pro-
viders working in geriatrics settings, these findings suggest a crucial
role in routinely assessing sleep health as part of comprehensive
care. Using validated questionnaires to screen for sleep disorders can
facilitate early identification and intervention, thereby improving the
overall quality of life in the elderly. Hence, clinicians should be vigi-
lant and screen for possible sleep problems, possibly by asking to spe-
cialized nurses to administer validated questionnaires when
evaluating older patients as part of preventive medicine, considering
the high prevalence of sleep disorders in the older population, as also
demonstrated in the current study.
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