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Abstract

Objective: The objective of the current study was to assess
the impact of sleep quality on pain sensitivity and depressive
symptoms in the elderly.

Material-method: In this cross-sectional analytical design
study a total of 78 patients (65-85 years) with good general
health status and 44 young (30-50 years) healthy volunteers
were included. All subjects assessed by Pittsburg sleep
quality index (PSQI), pain pressure threshold (PPT) and
geriatric depression scale (GDS).

Results: In geriatric subjects, components of PSQI were
significantly higher (p < 0.05) as compared to controls,
indicating bad sleep components in geriatric subjects. The
PPT was significantly reduced among the geriatric patients
vs. controls (p < 0.05), indicating a lower pain tolerance
among the geriatric patients. Also, the elderly subjects
had significantly higher depression scores than in control
subjects (p < 0.05), indicating higher depression levels in
geriatric group. In the geriatric group, except for the use
of sleeping medication, all PSQI components and the total
PSQI score showed a significant correlation with depression
scores (p < 0.05), patients with higher depression levels
have bad sleep quality.

Conclusion: Our results showed decreased sleep quality,
pain sensitivity and an increased depression among elderly
subjects as compared to younger individuals. These findings
indicate that decreased sleep quality is associated with both
increased pain sensitivity and increased rates of depression.
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Introduction

Assessment of health status in the elderly has
become a more important research priority as a result
of the global increase in the life-expectancy [1]. Sleep
disturbances represent a leading problem in the elderly
populations (> 65 years), with approximately 40% of
the older individuals reporting sleep impairment and
dissatisfaction from sleep quality [1-4]. Poor sleep
quality may lead to day-time sleepiness, chronic
fatigue, and increased risk of accidents and falls [5].
The prevalence of sleep disorders has been reported
to increase after 30 years of age, followed by a plateau
period and a subsequent additional peak after the 5%
decade of life [1,4]. In recent years, we have witnessed
a growing interest in sleep disturbances in the scientific
community. Studies have shown that in addition to
the natural course of ageing with a potential impact
on sleep quality, a variety of other factors may also
adversely affect the sleep quality, including medical and
psychosocial co-morbidities as well as multi-pharmacy
commonly utilized for their treatment [1].

Aging is associated with an increased likelihood of
pain or discomfort in association with an increase in
the occurrence of musculo-skeletal disorders [6,7].
Furthermore, structural, functional, and biochemical
alterations occur in cerebral cortical receptors at all
nociceptive levels as a result of aging [8]. Studies on
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pain sensitivity in the elderly have provided conflicting
results, with some authors reporting increased pain
sensitivity, in contrast with others reporting no change
or a decrease [8-10]. Interestingly, in a study by Jensen,
et al. only women were found to have an elevated
pain sensitivity [11]. Gokoglu, et al. [12] observed no
differences in terms of pain sensitivity between elderly
and younger individuals, while Pickering, et al. reported
a lower pain sensitivity among male patients [13].

From a clinical viewpoint, depression represents a
major psychiatric problem in the advanced age group
(> 65 years). The high prevalence of depression in the
geriatric population is a major determinant for other
disorders affecting this age group [14,15]. The presence
of depression has been shown to have multiple
implications, such as increased healthcare expenditures,
impaired physical functioning, and worsened disease
prognosis [16]. Depression may also lead to musculo-
skeletal disorders in individuals with pain [16-18]. In
this regard, Berg, et al. showed an association between
the severity of pain and depression, while several
others demonstrated an increased pain perception in
depressed individuals [19].

Sleep problems (insomnia, sleep quality, sleep
duration) were correlated with prevalence in older
individuals with physiatric illness including depression
[20]. However, studies examining the association
between pain and sleep quality are relatively scarce in
number. The hypothesis of the current study was; 1)
Poor sleep quality will be associated with increased pain
sensitivity and depression scores in the geriatric group
but not the healthy group, 2) Those in the geriatric group
who have poor sleep quality scores will have higher
depression scores and pain sensitivity scores than those
in the geriatric population that do not have poor sleep
quality, 3) The geriatric group will have lower sleep
quality scores, higher pain sensitivity scores, and higher
depression scores than the younger healthier group.

Materials and Methods

This cross-sectional analytical design study was
undertaken at the outpatient unit of the department
of physical therapy and rehabilitation. All patients
provided written consent prior to study procedures. The
study protocol was approved by the ethics committee.

A total of 78 patients (65-85) years of age with good
general health status and adequate cognitive abilities
who were followed up at the FTR osteoporotic outpa-
tient unit of our hospital were included in the study.
Cognitive assessments were performed using the Turk-
ish version of the Mini Mental State Examination [21],
and subjects who scored 2 25 points were considered
eligible for the study.

Exclusion criteria included presence of hearing or
comprehension difficulties, dysphasia, current use of
anti-depressants or non-steroidal anti-inflammatory
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agents, pain as a major symptom, and gabapentin or
pregabalin use.

A total of 44 otherwise healthy individuals between
30 and 50 years of age employed in our facility com-
prised the control group.

Assessment parameters

Sleep: Sleep quality in the past month was assessed
using the Pittsburgh Sleep Quality Index (PSQl), which
consists of the following 7 components: subjective
sleep quality, sleep latency, sleep duration, habitual
sleep efficiency, sleep disturbances, use of sleeping
medication, and daytime dysfunction. Each component
is scored on a 0-3 point scale, yielding a total score
between 0 and 21. Higher total scores indicate poorer
sleep quality. Also, a PSQIl global score 5 or greater
than 5 indicates poor sleep quality [22]. The validity
and reliability of the Turkish version of this tool was
demonstrated in 1996 by Agargiin, et al. [23], with a
Cronbach alpha reliability coefficient of 0.804. A global
PsSQl score of 5 was found to be 89.6% sensitive and
86.5% specific for estimating sleep quality [22].

Depression: The most frequently used scale for
measuring late-life depression is the geriatric depression
scale (GDS). The GDS was originally developed as a
30-item questionnaire (GDS-30) in a simple yes/no
response format [24]. Sheikh, et al. [25] developed a
shorter 15-item form to improve the acceptability of the
scale that used in our study. In the shorter form, scores
above 5 represent depression with ascending severity.
Scores of 0-4 are considered normal, 5-8 indicate mild
depression, 9-11 moderate depression, and 12-15
indicate severe depression. The validity and reliability
of the Turkish version of this tool was demonstrated in
by Ertan, et al. [26].

Pain pressure threshold measurements: A pressure
algometer (Baseline® Dolorimeters, New York, USA,
2015) was used for assessing pain pressure threshold
(PPT). The measurements were performed at the 1
dorsal inter-osseous muscle by the same investigator
under the same test conditions, room temperature
and test equipment. For assessments, a 1 cm? circular
probe was used which was connected to a pressure
device calibrated to Newton/cm? as the power unit.
Pressure increments at a rate of 1 N/sec was performed
until the perception of the pain by the subject. The
test was stopped upon the “stop” command by the
subject and the value on the screen was recorded. Each
measurement was performed thrice, and the average of
three measurements was recorded as the PPT.

Statistical analyses: IBM SPSS 23.0 statistical soft-
ware pack was used for data analysis. Study data were
assessed using descriptive statistics (frequency, percent,
mean, standard deviation, median, min-max). The nor-
mal distribution of the data was tested using Kolmog-
orov-Smirnov and Shapiro-Wilk methods (data did not
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show normal distribution). Between-group differences
were analyzed with Mann-Whitney U test, while Spear-
man’s rho correlation test was used for the correlations
between the variables. Values with a probability (p) of
less than a = 0.05 were considered significant, showing
a difference between the groups, while p values greater
than 0.5 was considered to signify statistical insignifi-
cance and absence of difference. The results were eval-
uated in a confidence interval of 95%.

Results

Of the 78 elderly included, 87% were female and
13% were male; among the 44 control subjects, the
corresponding figures were 77% and 23%, respectively,
with no significant gender differences between the two
groups (p = 0.156) (Table 1).

In this group of geriatric patients, the subjective

Table 1: Comparison of elderly and young control group for
demographic characteristics and evaluation parameters.

Elderly group | Control group | p value
Age (years) 72 (65-85) 42.5 (30-50) <0.001
Gender 68/10 34/10 0.156
(female/male) (87%-13%) (77%-23%)
BMI (kg/m?) 26.4 24.76 0.059

(21.3-35.84) (20.24-35.99)
PPT 6 (3-11) 8.9 (4-14) <0.001
GDS 9 (2-16) 5.5 (1-19) 0.048
Global PSQl 8 (3-16) 4 (0-11) <0.001
Component 1 1 (0-3) 1 (0-2) <0.001
Component 2 2 (0-3) 1 (0-2) <0.001
Component 3 0 (0-2) 0 (0-2) 0.074
Component 4 1 (0-3) 0 (0-2) <0.001
Component 5 2 (1-3) 1 (0-2) <0.001
Component 6 0 (0-3) 0 (0-3) 0.788
Component 7 1 (0-3) 0.5 (0-2) <0.001

BMI: Body mass index; PPT: Pain pressure treshold; GDS:
Geriatric depression score; PSQI: Pitsburg sleep quality
index; Component 1: Subjective sleep quality; Component 2:
Sleep latency; Component 3: Sleep duration; Component 4:
Habitual sleep efficiency; Component 5: Sleep disturbances;
Component 6: Use of sleeping medication; Component 7:
Daytime dysfunction.

Table 2: Sleep quality frequency in elderly and control group.

Elderly group
PsSQl 25 66 (84.6%)
PSQl <5 12 (13.4%)

PSQI: Pitsburg sleep quality index.

Control group
20 (45.5%)
24 (54.5%)

sleep quality (p = 0.000), sleep latency (p = 0.000), ha-
bitual sleep efficiency (p = 0.000), sleep disturbances
(p = 0.000), and daytime dysfunction (p = 0.000) com-
ponents of PSQl were significantly lower as compared
to controls, while no differences were found for sleep
duration (p = 0.074) and use of sleeping medication (p =
0.788) (Table 1).

The PPT was significantly reduced among the
geriatric patients vs. controls (p = 0.000) (Table 1).

Also, the elderly subjects had significantly higher
depression scores than in control subjects (p = 0.048)
(Table 1).

Of the elderly subjects, 84.6% had impaired sleep
quality (PSQl 2 5), while the corresponding figure among
controls was 45.5% (Table 2).

There were not significant correlations between
total PSQI score and PPT in the elderly (p = 0.851, r =
-0.022); however, there was a significant negative
correlation between the “use of sleeping medication”
component of PSQl and PPT (p = 0.033, r = 0.241). In
control subjects, a statistically significant correlation
was found between the “habitual sleep efficiency”
component of PSQl and PPT (p = 0.041, r = 0.310). No
significant associations between PSQI total and other
components were observed (Table 3).

In the geriatric group, except for the use of sleeping
medication (p = 0.075, r = -0.203), all PSQl components
(subjective sleep quality (p = 0.000, r = 0.570), sleep
latency (p = 0.000, r = 0.568), sleep duration (p =
0.036, r = 0.238), habitual sleep efficiency (p = 0.036,
r = 0.238), sleep disturbances (p = 0.036, r = 0.238),
daytime dysfunction (p = 0.017, r = 0.270) and the total
PSQl score (p = 0.000, r = 0.570) showed a significant
correlation with depression scores, while in controls,
a similar correlation was found between all PSQl
parameters sleep latency (p = 0.000, r = 0.624), habitual
sleep efficiency (p = 0.030, r = 0.328), sleep disturbances
(p = 0.000, r = 0.571), use of sleeping medication (p =
0.043, r = 0.307), daytime dysfunction (p = 0.014, r =
0.367) except for subjective sleep quality (p = 0.057, r =
-0.290) and sleep duration(p = 0.237, r = 0.182) as well
as the total PSQI scores and depression scores (Table 4).
The correlation between depression and PPT was not
statistically significant (p = 0.740, r = 0.38 in the geriatric
group; p = 0.348, r = 0.145, in controls) (Figure 1).

Table 3: Correlation of pain pressure treshold and PSQI for elderly and young control.

Global Component Component Component Component Component Component Component
PsQl 1 2 3 4 5 6 7

\PPT Control r 0.005 -0.145 0.248 0.036 0.310 -0.195 -0.028 0.051

\ group p 0973 0.348 0.104 0.818 0.041 0.204 0.857 0.744

\ Elderly r |-0.022 0.038 0.001 -0.010 -0.181 -0.051 0.241 0.009

\ group p 0.851 0.744 0.995 0.931 0.113 0.658 0.033 0.936

PPT: Pain pressure treshold; PSQI: Pitsburg sleep quality index; Component 1: Subjective sleep quality; Component 2: Sleep
latency; Component 3: Sleep duration; Component 4: Habitual sleep efficiency; Component 5: Sleep disturbances; Component 6:
Use of sleeping medication; Component 7: Daytime dysfunction.
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Table 4: Correlation of depression and PSQI for elderly and young control.

Global Component Component Component Component Component Component Component
PsQl 1 2 3 4 5 6 7

\GDS Control r 0.634 -0.290 0.624 0.182 0.328 0.571 0.307 0.367

\ group p <0.001 0.057 <0.001 0.237 0.030 <0.001 0.043 0.014

\ Geriatric r  0.570 0.568 0.526 0.238 0.352 0.408 -0.203 0.270

\ group p <0.001 <0.001 <0.001 0.036 0.002 <0.001 0.075 0.017

GDS: Geriatric depression score; PSQI: Pitsburg sleep quality index; Component 1: Subjective sleep quality; Component 2: Sleep
latency; Component 3: Sleep duration; Component 4: Habitual sleep efficiency; Component 5: Sleep disturbances; Component 6:

Use of sleeping medication; Component 7: Daytime dysfunction.

Patients who presented to
outpatient clinic (n = 145)

Not eligible (n = 23)

e Cognitive disorders (n = 6)

e Central neurological disease (n =5)

® Mini Mental State Examination score < 25 points (n = 3)

e Use of anti-depressants (n = 3)

e Use of Non-steroidal anti-inflammatory agents, pain as a
major symptom, and gabapentin or pregabalin use (n = 6)

Agreed to participate in the study and sign the informed consent form (n = 122)

Elderly patients (n = 78)

Analysis

Young control (n= 44)

Analysis

Figure 1: Flow diagram.

Discussion

Our results showed a significant reduction in sleep

quality in the elderly study subjects in comparison with
the control group consisting of younger individuals (i.e.
those between 30 and 50 years of age). The age-related
decline in sleep quality is generally thought to be
associated with the alterations in neuronal sleep circuits.
A slowing down in the activity of the central nervous
system has been observed in the elderly individuals that

results fromthe decrease inthe levels of the endogenous
neuropeptide orexins A and B, which are also referred

to as hypocretin 1 and 2, respectively [27]. This decline

in endogenous neuropeptides leads to a reduction in

the total sleep duration, and even worse, to poor sleep
quality [27-29]. Also, aging has an impact on several

brain areas such as the cortex, hypothalamus, and the
brainstem structure locus coeruleus. Again, consequent

to such alterations, the ability to maintain a consistent
circadian rhythm is impaired with aging, which is also
associated with a decrease in cortisol and melatonin

release. Furthermore, the reduced retinal sensitivity
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to light in the elderly further complicates the circadian
disturbance. In line with these findings, a previous study
reported that more than 80% of the elderly individuals
had impaired sleep quality [30]. Malakouti, et al. [31]
examined a total of 400 individuals over 60 years of age
residing in a nursing home and found poor sleep quality
in 82.6% of these individuals. Consistent with these
reports, 84.6% of our study subjects had impaired sleep
quality.

In our study; among our elderly individuals, the PPT
was significantly lower than that among younger sub-
jects. Also, the PSQlI component “use of sleep medi-
cation” showed a significant correlation with the PPT.
More than 70% of the elderly have been reported to
suffer from chronic pain interfering with daily activities
of living [32-34]. The reported prevalence of impaired
sleep quality among subjects with chronic pain is in the
range of 50 to 58% [35]. Both sleep disturbance and
chronic pain represent a significant public health prob-
lem associated with significant functional and social
impacts among the elderly [36]. An investigation into

e Page 4 of 7 o




ISSN: 2643-4059

the effects of aging on pain sensitivity is not only im-
portant for describing the age-related differences, but
also for delineating the underlying mechanisms for such
differences. Until now, published data on such mecha-
nisms has been scarce and indicate certain age-related
alterations in the functions of peripheral A-delta fibers
as well as disruption in the endogenous pain inhibition
systems [37]. Ischemia and pressure stimulation have
been shown to increase the pain sensitivity among el-
derly through activation of deep tissue nociception [38].
Edwards, et al. [39] found no difference between geriat-
ric subjects and younger individuals in terms of the PPT
measurements performed at the trapezius and masse-
ter muscles. Donat, et al. [40] performed PPT measure-
ments in the second and fifth digits, again observing no
difference between younger and older patients. Mesci,
et al. [41] examined the results of PPT measurements
in older and younger individuals with chronic low back
pain at the 1% dorsal interosseous, deltoid, and tibia
sites, and reported no age-related differences. In con-
trast, Pickering, et al. [13] reported lower PPT in geriat-
ric male patients. In another study, Lautenbacher, et al.
[42] measured the PPT at the volar site of the left middle
finger, and found lower threshold values for the elder-
ly individuals. PPT measurements were performed by
Cole, et al. [43]in the forearm, indicating lower thresh-
old values among the elderly compared to younger in-
dividuals. In the current study, pain pressure threshold
measurements were performed in the 1s*dorsal interos-
seous muscle and lower threshold values were detected
for the geriatric patients.

According to the results of our study, depression
in the geriatric population is significantly higher than
in the younger population (30-50 years). There was a
significant negative correlation between sleep quality
and depression. On the other hand, PPT and depression
had no significant associations. Depression is a common
disorder in the elderly population representing a
significant health problem [44]. Our geriatric patients
similarly had higher rates of depression than in younger
subjects. The relationship between sleep disorders
and depressive symptoms is complex, mutual, and not
very well understood [44,45]. In a study examining
the association between depressive symptoms
and sleep disturbances in a group of elderly men, a
strong link between sleep impairment and depressive
symptomatology was observed [46]. Again, in another
report, a negative association between sleep quality and
depression was found, consistent with our observations
[47].

Published data suggests that poor sleep quality is re-
lated with increased likelihood of depression in geriatric
patients with chronic painful disorders, akin to the obser-
vations in patients with fibromyalgia [20]. Bair, et al. [48]
showed an association between the severity of pain and
depression, and Ohayon, et al. [49] reported increased se-
verity and duration of depression as well as an increased
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likelihood of experiencing certain depressive symp-
toms in subjects with chronic pain. In another report,
Smalbrugge, et al. [50] showed a correlation between
anxiety and depression, and suggested the presence of a
relationship between depression and pain severity. Bak-
er, et al. [51] also demonstrated a direct and significant
association between pain and depressive symptoms. On
the other hand, Liffe, et al. [52] found no link between
pain frequency and depression. In our study, the PPT was
not significantly associated with depression.

A major limitation of our study is its limited sample
size. Our results showed decreased sleep quality
and pain sensitivity and an increased occurrence of
depression among elderly subjects as compared to
younger individuals. The results of our study also shown
the association between ‘use of sleeping medication’
and pain sensitivity in elderly. And these findings
indicate that decreased sleep quality is associated with
increased rates of depression. As a result of the increase
in global life expectancy, studies are warranted to target
these disorders that significantly and adversely affect
the quality of life in the geriatric populations.
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We declare that they have no conflict of interest.

Informed consent was obtained from all individual
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declaration and comparable ethical standards.

References

1. Martin J, Shochat T, Ancoli-Israel S (2000) Assessment
and treatment of sleep disturbances in older adults. Clin
Psychol Rev 20: 783-805.

2. Sukegawa T, Itoga M, Seno H, Miura S, Inagaki T, et al.
(2003) Sleep disturbances and depression in the elderly in
Japan. Psychiatry Clin Neurosci 57: 265-270.

3. Maggi S, Langlois JA, Minicuci N, Grigoletto F, Pavan M,
et al. (1998) Sleep complaints in community-dwelling older
persons: Prevalence, associated factors, and reported
causes. J Am Geriatr Soc 46: 161-168.

4. VitielloMV (1997) Sleep disorders and aging: Understanding
the causes. J Gerontol A Biol Sci Med Sci 52: 189-191.

5. St George RJ, Delbaere K, Williams P, Lord SR (2009)
Sleep quality and falls in older people living in self- and
assisted-care villages. Gerontology 55: 162-168.

6. Aniansson A, Sperling L, Rundgren A, Lehnberg E
(1983) Muscle function in 75-year-old man and woman. A
longitudinal study. Scand J Rehabil Med Suppl 9: 92-102.

7. Pearson MB, Bassey EJ, Bendal MJ (1985) The effects of
age on muscle strength and anthropometric indices within a
group of elderly men and women. Age Ageing 14: 230-234.

8. Gibson SJ, Farrell M (2004) A review of age differences
in the neurophysiology of nociception and the perceptual
experience of pain. Clin J Pain 20: 227-239.

e Page 50f 7 o



https://www.ncbi.nlm.nih.gov/pubmed/10983268
https://www.ncbi.nlm.nih.gov/pubmed/10983268
https://www.ncbi.nlm.nih.gov/pubmed/10983268
https://www.ncbi.nlm.nih.gov/pubmed/12753565
https://www.ncbi.nlm.nih.gov/pubmed/12753565
https://www.ncbi.nlm.nih.gov/pubmed/12753565
https://www.ncbi.nlm.nih.gov/pubmed/9475443
https://www.ncbi.nlm.nih.gov/pubmed/9475443
https://www.ncbi.nlm.nih.gov/pubmed/9475443
https://www.ncbi.nlm.nih.gov/pubmed/9475443
https://www.ncbi.nlm.nih.gov/pubmed/9224429
https://www.ncbi.nlm.nih.gov/pubmed/9224429
https://www.ncbi.nlm.nih.gov/pubmed/18645241
https://www.ncbi.nlm.nih.gov/pubmed/18645241
https://www.ncbi.nlm.nih.gov/pubmed/18645241
https://www.ncbi.nlm.nih.gov/pubmed/6585946
https://www.ncbi.nlm.nih.gov/pubmed/6585946
https://www.ncbi.nlm.nih.gov/pubmed/6585946
https://www.ncbi.nlm.nih.gov/pubmed/4036731
https://www.ncbi.nlm.nih.gov/pubmed/4036731
https://www.ncbi.nlm.nih.gov/pubmed/4036731
https://www.ncbi.nlm.nih.gov/pubmed/15218407
https://www.ncbi.nlm.nih.gov/pubmed/15218407
https://www.ncbi.nlm.nih.gov/pubmed/15218407

ISSN: 2643-4059

10.

1.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Tucker MA, Andrew MF, Ogle SJ, Davison JG (1989)
Age-associated change in pain threshold measured by
transcutaneous neuronal electrical stimulation. Age Ageing
18: 241-246.

Lautenbacher S (2012) Experimental approaches in the
study of pain in the elderly. Pain Med 13: 44-50.

Jensen R, Rasmussen BK, Pedersen B, Lous I, Olesen
J (1992) Cephalic muscle tenderness and pressure pain
threshold in a general population. Pain 48: 197-203.

Gokoglu F, Erdem HR, Ceceli E (2001) Analysis of the
pressure pain threshold in geriatric population. Turkish
Journal of Geriatrics 4: 113-115.

Pickering G, Jourdan D, Eschalier A, Dubray C (2002)
Impact of age, gender and cognitive functioning on pain
perception. Gerontology 48: 112-118.

Stevens DC, Skoog |, Norton MC, Hart AD, Tschanz JT,
et al. (2000) Prevalence of depression and its treatment in
an elderly population: The Cache County study. Arch Gen
Psychiatry 57: 601-607.

Drageset J, Eide GE, Ranho AH (2011) Depression is
associated with poor functioning in activities of daily
living among nursing home residents without cognitive
impairment. J Clin Nurs 20: 3111-3118.

Cole MG, Dendukuri N (2003) Risk factors for depression
among elderly community subjects: A systematic review
and meta-analysis. Am J Psychiatry 160: 1147-1156.

Whooley MA, Kip KE, Cauley JA, Ensrud KE, Nevitt MC,
et al. (1999) Depression, falls, and risk of fracture in older
women. Study of Osteoporotic Fractures Research Group.
Arch Intern Med 159: 484-490.

Brach JS, Van Swearingen JM (2002) Physical impairment
and disability: Relationship to performance of activities of
daily living in community-dwelling older men. Phys Ther 82:
752-761.

Bergh |, Steen G, Waern M, Johansson B, Odén A, et
al. (2003) Pain and its relation to cognitive function and
depressive symptoms: A Swedish population study of
70-year-old men and women. J Pain Symptom Manage 26:
903-912.

Benca RM, Ancoli-Israel S, Moldofsky H (2004) Special
considerations in insomnia diagnosis and management:
Depressed, elderly, and chronic pain populations. J Clin
Psychiatry 65: 26-35.

Gungen C, Ertan T, Engin E, Eker E, Yasar R, et al. (2002)
Reliability and validity of the standardized mini mental state
examination in the diagnosis of mild dementia in Turkish
population. Turk Psikiyatri Derg 13: 273-281.

Buysse DJ, Reynolds CF lll, Monk TH, Berman SR, Kupfer
DJ (1989) The Pittsburgh sleep quality index: A new
instrument for psychiatric practice and research. Psychiatry
Res 28: 193-213.

Agargiin MY, Kara H, Anlar O (1996) Pittsburgh Uyku
Kalitesi indeksi'nin gegerliligi ve givenirliligi. Turk Psikiyatri
Dergisi 7: 107-115.

Yesavage JA, Brink TL, Rose TL, Lum O, Huang V, et
al. (1982-1983) Development and validation of a geriatric
depression screening scale: A preliminary report. J
Psychiatr Res 17: 37-49.

Sheikh JI, Yesavage JA (1986) Geriatric depression scale:
Recent evidence and development of a shorter version.
Clin Gerontol 5: 165-173.

Kasapoglu et al. Int J Depress Anxiety 2018, 1:009

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

Ertan T, Eker E, Sar V (1997) Geriatrik depresyon 6lgeginin
Tark yagli niifusunda gegerlilik ve glivenirligi. Néropsikiyatri
Arsivi 34: 62-71.

Hunt NJ, Rodriguez ML, Waters KA, Machaalani R (2015)
Changes in orexin (hypocretin) neuronal expression with
normal aging in the human hypothalamus. Neurobiol Aging
36: 292-300.

Saper CB, Scammell TE, Lu J (2005) Hypothalamic
regulation of sleep and circadian rhythms. Nature 437:
1257-1263.

Irwin MR (2014) Sleep and inflammation in resilient aging.
Interface Focus 4: 20140009.

Foley DJ, Monjan AA, Brown SL, Simonsick EM, Wallace
RB, et al. (1995) Sleep complaints among elderly persons:
An epidemiologic study of three communities. Sleep 18:
425-432.

Malakouti SK, Foroughan M, Nojomi M, Ghalebandi M
(2009) Sleep pattern, sleep disturbances and sleepiness
in the retired Iranian elderly. Int J Geriatr Psychiatry 24:
1201-1208.

Helme RD, Gibson SJ (2001) The epidemiology of pain in
elderly people. Clin Geriatr Med 17: 417-431.

Satghare P, Chong SA, Vaingankar J, Picco L, Abdin E, et
al. (2016) Prevalence and correlates of pain in people aged
60 years and above in Singapore: Results from the WiSE
study. Pain Res Manag 2016.

Chen B, Li L, Donovan C, Gao Y, Ali G, et al. (2016)
Prevalence and characteristics of chronic body pain in
China: A national study. Springerplus 5: 938.

Smith MT, Haythornthwaite JA (2004) How do sleep
disturbance and chronic pain inter-relate? Insights from the
longitudinal and cognitive-behavioral clinical trials literature.
Sleep Med Rev 8: 119-132.

Mylius V, Kunz M, Hennighausen E, Lautenbacher S,
Schepelmann K (2008) Effects of ageing on spinal motor
and autonomic pain responses. Neurosci Lett 446: 129-
132.

Kemp J, Després O, Pebayle T, Dufour A (2014) Differences
in age- related effects on myelinated and unmyelinated
peripheral fibres: A sensitivity and evoked potentials study.
Eur J Pain 18: 482-488.

Dufour A, Candas V (2007) Ageing and thermal responses
during passive heat exposure: Sweating and sensory
aspects. Eur J Appl Physiol 100: 19-26.

Edwards RR, Filingim RB (2001) Age associated
differences in responses to noxious stimuli. J Gerontol A
Bio Sci Med Sci 56: 180-185.

Donat H, Ozcan A, Ozdireng M, Aksakoglu G, Aydinoglu S
(2005) Age related changes in pressure pain threshold, grip
strength and touch pressure threshold in upper extremities
of older adults. Aging Clin Exp Res 17: 380-384.

Mesci E, icagasioglu A, Athg RS (2015) Pain sensitivity in
elderly. Turkish Journal of Geriatrics 18: 130-135.

Lautenbacher S, Kunz M, Strate P, Nielsen J, Arendt-
Nielsen L (2005) Age effects on pain thresholds, temporal
summation and spatial summation of heat and pressure
pain. Pain 115: 410-418.

Cole LJ, Farrell MJ, Gibson SJ, Egan GF (2010) Age related
differences in pain sensitivity and regional brain activity
evoked by noxious pressure. Neurobiol Aging 31: 494-503.

Armitage R (2000) The effects of antidepressants on sleep

e Page 6 of 7 o



https://www.ncbi.nlm.nih.gov/pubmed/25212464
https://www.ncbi.nlm.nih.gov/pubmed/25212464
https://www.ncbi.nlm.nih.gov/pubmed/25212464
https://www.ncbi.nlm.nih.gov/pubmed/25212464
https://www.ncbi.nlm.nih.gov/pubmed/16251950
https://www.ncbi.nlm.nih.gov/pubmed/16251950
https://www.ncbi.nlm.nih.gov/pubmed/16251950
https://www.ncbi.nlm.nih.gov/pubmed/25285197
https://www.ncbi.nlm.nih.gov/pubmed/25285197
https://www.ncbi.nlm.nih.gov/pubmed/7481413
https://www.ncbi.nlm.nih.gov/pubmed/7481413
https://www.ncbi.nlm.nih.gov/pubmed/7481413
https://www.ncbi.nlm.nih.gov/pubmed/7481413
https://www.ncbi.nlm.nih.gov/pubmed/19343736
https://www.ncbi.nlm.nih.gov/pubmed/19343736
https://www.ncbi.nlm.nih.gov/pubmed/19343736
https://www.ncbi.nlm.nih.gov/pubmed/19343736
https://www.ncbi.nlm.nih.gov/pubmed/11459713
https://www.ncbi.nlm.nih.gov/pubmed/11459713
https://www.hindawi.com/journals/prm/2016/7852397/
https://www.hindawi.com/journals/prm/2016/7852397/
https://www.hindawi.com/journals/prm/2016/7852397/
https://www.hindawi.com/journals/prm/2016/7852397/
https://www.ncbi.nlm.nih.gov/pubmed/27386382
https://www.ncbi.nlm.nih.gov/pubmed/27386382
https://www.ncbi.nlm.nih.gov/pubmed/27386382
https://www.ncbi.nlm.nih.gov/pubmed/15033151
https://www.ncbi.nlm.nih.gov/pubmed/15033151
https://www.ncbi.nlm.nih.gov/pubmed/15033151
https://www.ncbi.nlm.nih.gov/pubmed/15033151
https://www.ncbi.nlm.nih.gov/pubmed/18832010
https://www.ncbi.nlm.nih.gov/pubmed/18832010
https://www.ncbi.nlm.nih.gov/pubmed/18832010
https://www.ncbi.nlm.nih.gov/pubmed/18832010
https://www.ncbi.nlm.nih.gov/pubmed/23996843
https://www.ncbi.nlm.nih.gov/pubmed/23996843
https://www.ncbi.nlm.nih.gov/pubmed/23996843
https://www.ncbi.nlm.nih.gov/pubmed/23996843
https://www.ncbi.nlm.nih.gov/pubmed/17242944
https://www.ncbi.nlm.nih.gov/pubmed/17242944
https://www.ncbi.nlm.nih.gov/pubmed/17242944
https://www.ncbi.nlm.nih.gov/pubmed/11253160
https://www.ncbi.nlm.nih.gov/pubmed/11253160
https://www.ncbi.nlm.nih.gov/pubmed/11253160
https://www.ncbi.nlm.nih.gov/pubmed/16392412
https://www.ncbi.nlm.nih.gov/pubmed/16392412
https://www.ncbi.nlm.nih.gov/pubmed/16392412
https://www.ncbi.nlm.nih.gov/pubmed/16392412
https://www.ncbi.nlm.nih.gov/pubmed/15876494
https://www.ncbi.nlm.nih.gov/pubmed/15876494
https://www.ncbi.nlm.nih.gov/pubmed/15876494
https://www.ncbi.nlm.nih.gov/pubmed/15876494
https://www.ncbi.nlm.nih.gov/pubmed/18513833
https://www.ncbi.nlm.nih.gov/pubmed/18513833
https://www.ncbi.nlm.nih.gov/pubmed/18513833
https://journals.sagepub.com/doi/abs/10.1177/070674370004500903
https://www.ncbi.nlm.nih.gov/pubmed/2683620
https://www.ncbi.nlm.nih.gov/pubmed/2683620
https://www.ncbi.nlm.nih.gov/pubmed/2683620
https://www.ncbi.nlm.nih.gov/pubmed/2683620
https://www.ncbi.nlm.nih.gov/pubmed/22497747
https://www.ncbi.nlm.nih.gov/pubmed/22497747
https://www.ncbi.nlm.nih.gov/pubmed/1589238
https://www.ncbi.nlm.nih.gov/pubmed/1589238
https://www.ncbi.nlm.nih.gov/pubmed/1589238
https://www.ncbi.nlm.nih.gov/pubmed/11867935
https://www.ncbi.nlm.nih.gov/pubmed/11867935
https://www.ncbi.nlm.nih.gov/pubmed/11867935
https://www.ncbi.nlm.nih.gov/pubmed/10839339
https://www.ncbi.nlm.nih.gov/pubmed/10839339
https://www.ncbi.nlm.nih.gov/pubmed/10839339
https://www.ncbi.nlm.nih.gov/pubmed/10839339
https://www.ncbi.nlm.nih.gov/pubmed/21592245
https://www.ncbi.nlm.nih.gov/pubmed/21592245
https://www.ncbi.nlm.nih.gov/pubmed/21592245
https://www.ncbi.nlm.nih.gov/pubmed/21592245
https://www.ncbi.nlm.nih.gov/pubmed/12777274
https://www.ncbi.nlm.nih.gov/pubmed/12777274
https://www.ncbi.nlm.nih.gov/pubmed/12777274
https://www.ncbi.nlm.nih.gov/pubmed/10074957
https://www.ncbi.nlm.nih.gov/pubmed/10074957
https://www.ncbi.nlm.nih.gov/pubmed/10074957
https://www.ncbi.nlm.nih.gov/pubmed/10074957
https://www.ncbi.nlm.nih.gov/pubmed/12147005
https://www.ncbi.nlm.nih.gov/pubmed/12147005
https://www.ncbi.nlm.nih.gov/pubmed/12147005
https://www.ncbi.nlm.nih.gov/pubmed/12147005
https://www.ncbi.nlm.nih.gov/pubmed/14527759
https://www.ncbi.nlm.nih.gov/pubmed/14527759
https://www.ncbi.nlm.nih.gov/pubmed/14527759
https://www.ncbi.nlm.nih.gov/pubmed/14527759
https://www.ncbi.nlm.nih.gov/pubmed/14527759
https://www.ncbi.nlm.nih.gov/pubmed/15153065
https://www.ncbi.nlm.nih.gov/pubmed/15153065
https://www.ncbi.nlm.nih.gov/pubmed/15153065
https://www.ncbi.nlm.nih.gov/pubmed/15153065
https://www.ncbi.nlm.nih.gov/pubmed/12794644
https://www.ncbi.nlm.nih.gov/pubmed/12794644
https://www.ncbi.nlm.nih.gov/pubmed/12794644
https://www.ncbi.nlm.nih.gov/pubmed/12794644
https://www.ncbi.nlm.nih.gov/pubmed/2748771
https://www.ncbi.nlm.nih.gov/pubmed/2748771
https://www.ncbi.nlm.nih.gov/pubmed/2748771
https://www.ncbi.nlm.nih.gov/pubmed/2748771
http://www.turkpsikiyatri.com/default.aspx?modul=turkceOzet&gFPrkMakale=210
http://www.turkpsikiyatri.com/default.aspx?modul=turkceOzet&gFPrkMakale=210
http://www.turkpsikiyatri.com/default.aspx?modul=turkceOzet&gFPrkMakale=210
https://www.ncbi.nlm.nih.gov/pubmed/7183759
https://www.ncbi.nlm.nih.gov/pubmed/7183759
https://www.ncbi.nlm.nih.gov/pubmed/7183759
https://www.ncbi.nlm.nih.gov/pubmed/7183759
http://psycnet.apa.org/record/1988-34658-001
http://psycnet.apa.org/record/1988-34658-001
http://psycnet.apa.org/record/1988-34658-001

ISSN: 2643-4059

in patients with depression. Can J Psychiatry 45: 803-809.

45. Gursky JT, Krahn LE (2000) The effects of antidepressants
on sleep: A review. Harv Rev Psychiatry 8: 298-306.

46.Paudel ML, Taylor BC, Diem SJ, Stone KL, Ancoli-Israel
S, et al. (2008) Association between depressive symptoms
and sleep disturbances among community-dwelling older
men. J Am Geriatr Soc 56: 1228-1235.

47.Lee IS (2007) Relationship among physical strength,
depression and quality of sleep in hospitalized elderly
patients. Degree of Master, Koshin University.

48.Bair MJ, Robinson RL, Katon W, Kroenke K (2003)
Depression and pain comorbidity: A literature review. Arch
Intern Med 163: 2433-2445.

Kasapoglu et al. Int J Depress Anxiety 2018, 1:009

49. Ohayon MM, Schatzberg AF (2003) Using chronic pain to
predict depressive morbidity in the general population. Arch
Gen Psychiatry 60: 39-47.

50. Smalbrugge M, Jongenelis LK, Pot AM, Beekman AT,
Eefsting JA (2007) Pain among nursing home patients in
the Netherlands: Prevalence, course, clinical correlates,
recognition and analgesic treatment-an observational
cohort study. BMC Geriatr 7: 3.

51.Baker TA, Buchanan NT, Small BJ, Hines RD, Whitfield KE
(2011) Identifying the relationship between chronic pain,
depression, and life satisfaction in older African Americans.
Res Aging 33: 426-443.

52. Liffe S, Kharicha K, Carmaciu C, Harari D, Swift C, et al.
(2009) The relationship between pain intensity and severity
and depression in older people: Exploratory study. BMC
Fam Pract 10: 54.

0

&~

CLINMED

INTERNATIONAL LIBRARY

J

e Page 7 of 7 o



https://www.ncbi.nlm.nih.gov/pubmed/12511171
https://www.ncbi.nlm.nih.gov/pubmed/12511171
https://www.ncbi.nlm.nih.gov/pubmed/12511171
https://www.ncbi.nlm.nih.gov/pubmed/17300724
https://www.ncbi.nlm.nih.gov/pubmed/17300724
https://www.ncbi.nlm.nih.gov/pubmed/17300724
https://www.ncbi.nlm.nih.gov/pubmed/17300724
https://www.ncbi.nlm.nih.gov/pubmed/17300724
https://journals.sagepub.com/doi/abs/10.1177/0164027511403159
https://journals.sagepub.com/doi/abs/10.1177/0164027511403159
https://journals.sagepub.com/doi/abs/10.1177/0164027511403159
https://journals.sagepub.com/doi/abs/10.1177/0164027511403159
https://www.ncbi.nlm.nih.gov/pubmed/19638205
https://www.ncbi.nlm.nih.gov/pubmed/19638205
https://www.ncbi.nlm.nih.gov/pubmed/19638205
https://www.ncbi.nlm.nih.gov/pubmed/19638205
https://journals.sagepub.com/doi/abs/10.1177/070674370004500903
https://www.ncbi.nlm.nih.gov/pubmed/11133824
https://www.ncbi.nlm.nih.gov/pubmed/11133824
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2582016/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2582016/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2582016/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2582016/
https://www.ncbi.nlm.nih.gov/pubmed/14609780
https://www.ncbi.nlm.nih.gov/pubmed/14609780
https://www.ncbi.nlm.nih.gov/pubmed/14609780

	Title
	Corresponding author
	Abstract
	Keywords 
	Introduction
	Materials and Methods 
	Assessment parameters 

	Results
	Discussion
	Source of Funding 
	Table 1
	Table 2
	Table 3
	Table 4
	Figure 1
	References

