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ABSTRACT

Introduction: As the severity of the disease increases in Idiopathic
Parkinson’s Disease (IPD), additional problems such as sleep
disorders and excessive daytime sleepiness confront us. In addition,
the presence of depression negatively affects the quality of life of the
patients with Parkinson’s disease. In our study, we have aimed to show
sleep disorders and daytime sleepiness in the advanced stages of IPD
and their relationships with depression.

Methods: The aim of the study was to examine it with a cross-
sectional research method between March 2012 and July 2013. 42
patients diagnosed with IPD and 48 healthy individuals who applied
to the Movement Disorders Polyclinic of the Department of Neurology
were included in the study. In the IPD group, the disease was graded
with the Hoehn&Yahr (H&Y) evaluation scale. In the IPD, and control
groups, depression was evaluated with the Hamilton Rating Scale
for Depression (HAM-D). night sleep and daytime sleepiness with
Parkinson’s Disease Sleep Scale (PDSS), and daytime sleepiness
with Epworth Sleepiness Scale (ESS). Data were evaluated for age,
gender, marital status and compared with those of the control group.

Results: As the ESS scores of the IPD patients included in the study
increased dramatically, PDSS scores of these patients decreased
significantly (r = -0.615; p = 0.000). As ESS scores increased, the
HAM-D scores also increased moderately but significantly (r = 0.388;
p = 0.000). It has been also determined that as the PDDS scores
increased, the HAM-D and Hoehn-Yahr (H&Y ) scale scores decreased
significantly with strong correlations between these rating scale scores
(r=-0.569 p=0.000 for HAM-D; r=-0.63 p=0.000 for H&Y . As H&Y
scale scores increased, a significant increase in HAM-D scores was
observed (r = 0.422; p = 0.005).

Conclusion: Sleep disorder may be an important parameter in the
general evaluation of and treatment approach to Parkinson’s Disease
(PD). In addition, depression in PD patients is a psychological problem
that must be actively questioned, and treated by physicians when
detected.
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OZET

Girig: idyopatik Parkinson Hastaligi (IPH)'nda hastaligin siddeti
artikga uyku bozukluklari, gundiz asiri uyku hali gibi ek sorunlar
karsimiza c¢ikmaktadir. Ayrica depresyon varlidi parkinson
hastalarinin yasam kalitesini kot etkilemektedir. Calismamizda iPH’
In ileri evrelerinde uyku bozukluklar ile gundiz uykululuk hali ve
bunun depresyonla iligkisini gdéstermeyi amacladik.

Yontemler: Calisma Mart 2012 ve Temmuz 2013 tarihleri
arasinda kesitsel arastirma ydntemiyle inceleme amaclanarak,
Noroloji Ana Bilim Dali Hareket Bozukluklari Poliklinigi’ ne bagvuran,
IPH tanisi alan 42 hasta ve 48 saglikli birey calismaya alindi. IPH
grubunda Hoehn&Yahr (H&Y) Degerlendirme Skalalari ile hastalik
derecelendirildi. Hamilton Depresyon Degerlendirme Olgegi (HAM-D)
ile depresyon degerlendirmesi yapildi. iPH ve kontrol grubuna gece
uykusu ve gindlz uyuklamalarinin degerlendirildigi Parkinson
Hastaligi Uyku Olcegi (PHUO), glindiiz uykululugunun degerlendirildigi
Epworth Uykululuk Olgegi (EUO) uygulandi. Hastalarin yas, cinsiyet,
medeni durumlari degerlendirildi ve kontrol grubu ile karsilastirildi.

Bulgular: Calismaya alinan IPH’ in EUO skoru arttikga PHUO
skorunda anlaml dizeyde azalma gerceklesmektedir ve bu artisin
derecesi giiclii bir diizeydedir (r=-0,615; p=0,000). EUO arttikca
HAM-D skorunda anlamli duzeyde artis gerceklesmektedir ve bu
artisin derecesi orta diizeydedir (r=0,388; p=0,000). PHUO degeri
arttikca, Hamilton ve Hoehn-Yahr degerinde anlamli dizeyde azalma
gosterdigi belirlenmistir ve bu iliskinin dereceleri giicludur. (Hamilton
icin r=-0,569 p=0,000; Hoehn-Yahr i¢in r=-0,63 p=0,000). H&Y degeri
arttikca HAM-D skorunda anlamli artis gdzlenmektedir (r=0,422;
p=0,005).

Sonug: Parkinson Hastaliginin genel degerlendirmesi ve tedaviye
yaklasiminda uyku bozuklugu énemli bir parametre olabilir. Ayrica
Parkinson hastalarinda depresyon, hekimler tarafindan aktif olarak
sorgulanmasi ve saptandiginda mutlaka tedavi edilmesi gereken bir
ruhsal sorundur.

Anahtar Kelimeler: Parkinson hastaligi, depresyon, uyku
bozukluklari

INTRODUCTION

Idiopathic Parkinson’s Disease (IPD) is a progressive
disorder clinically characterized with resting tremor,
cogwheel rigidity, bradykinesia, and impairment of postural
reflexes. In addition to these four major findings, autonomic,
motor, sensory and cognitive complaints may also be

observed. It was first described as “shaking palsy” by the
British physician James Parkinsonin 1817 (1). In Parkinson’s
disease, not only physical disorders affect lifestyle, but
also non-motor symptoms such as sleep disorders and
depression are common complaints that significantly affect
the quality of daily life. Sleep disorders are extremely
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prevalent in PD patients, and up to 60% of PD patients
have sleep disorders (2). Sleep disorders and daytime
sleepiness negatively affect patient’s daily life and energy
(3). Sleep disorders described in IPD include insomnia,
characterized by difficulty falling asleep or staying asleep;
sleep movement disorders or rapid eye movement (REM)
sleep behavior disorders (RDB) characterized by abnormal
motor activity during sleep and hypersomnia characterized
by respiratory disorders during sleep or daytime sleepiness
and/or irresistible sleep attacks. Depression which is one of
the common causes of insomnia, is very frequently seen in
IPD (4). Complex, and poorly understood interrelationships
exist between depression, sleep and fatigue. Insomnia
can be a direct result of depression. Although the effects
of sleep and depression in IPD patients have not been
carefully studied, their impact on clinical condition of the
patients has been confirmed in survey studies. In studies
performed, sleep disorders have been observed more
frequently in patients with IPD and depression (5).

In the light of all this information, our aim in this study
is; to reveal the presence of sleep disorders, daytime
sleepiness and their relationships with depression in the
advanced stages of IPD.

METHOD

The aim of the study was to examine it with a cross-
sectional research method between March 2012 and July
2013. 42 patients diagnosed with IPD and 48 healthy
individuals who applied to the Movement Disorders
Polyclinic of the Department of Neurology were included
in the study. Before the research, ethical approval was
obtained from the Local Ethics Committee (decision date
09.10. 13, decision number 2013/427. As a control group,
age-matched individuals who had not health problems
such as neurodegenerative disease, respiratory problems,
diabetes mellitus, hypertension and heart failure were
included in the study. The severity of depression was graded
using the Hamilton depression assessment scale (HAM-D).
Parkinson’s Disease Sleep Scale (PDSS) was applied to
the patient and control groups to evaluate night sleep and
Epworth Sleepiness Scale (ESS) was used to evaluate
daytime sleepiness. PDSS consists of 15 questions to be
answered by the patient. PDSS may evaluate the quality
of sleep as a whole throughout the night (question 1),
difficulty in starting and continuing sleep (questions 2-3),
presence of restless legs syndrome (RLS)-like symptoms

at night (questions 4-5), nocturnal psychosis (questions
6-7), nocturia (questions 8-9), nocturnal motor symptoms
(questions 10-13), restfulness of sleep (question 14) and
daytime napping (question 15). The test is performed by
giving a score ranging between 0 (very severe complaints)
and 10 (no complaints) for each question. The total score
is 150 (no sleep-related complaints). ESS consists of 8
questions, and each of which is evaluated by giving a score
between 0 and 3. A total score of 10 or more indicates
increased daytime sleepiness, and scores above 15
indicate pathological sleepiness. The same doctor and the
same rating scores were used for the evaluations. The data
were evaluated according to age, gender, marital status,
caregiver and compared with the control group.

Statistical analysis

Chi-square analysis was used to test pairwise correlations
between categorical variables. Relationships between
age, time to diagnosis, PDSS, ESS, HAM-D scale scores
were examined with Pearson correlation coefficient. The
statistical significance level was taken as p<0.05 and SPSS
(ver. 11.5) program was used in the calculations.

RESULTS

The IPD group consisted of 25 (59.5%) male, and 17
(40.5%) female patients, and the healthy control group
comprised of 16 (33.3%) male, and 32 (66.7%) female
participants. Thirty-two (76.2%), patients, and all (n: 48;
100%) of control subjects were married, while 10 (23.8%)
patients were single. The mean (+ SD) ages of the patients,
and the control subjects were 69.38 (+10.331), and 66.46
(£11.570) years, respectively. Indicated percentages of
patients diagnosed with IPD had a H&Y scale score of 1
(31%), and 4 (9.5%). The demographic characteristics of
the patients are presented in Table-1.

Descriptive statistics for 9 variables of the patient and
control groups and relevant variables between these
groups were examined. The mean (+ SD) PDSS, ESS and
HAM-D scale scores of the patient group were found to be
significantly higher than the corresponding scale scores of
the control group (for all p<0.001). Information is presented
in Table-2.

As is seen, the Epworth sleep scale scores increased
significantly with age (r=0.389; p<0.0001), but PDSS scores
decreased significantly with age (r=-0.214; p=0.043).
Besides, as the time of diagnosis delayed, HAM-D and

Table 1. Distribution of gender and marital status in patient and control groups

Gender Marital Status
. : Total
Male Female Married Single
Patients, n (%) 25 (59.5) 17(40.5) 32(76.2) 10 (23.8) 42 (100.0)
Control subjects, n (%) 16 (33.3) 32 (66.7) 48 (100.0) 0(0.0) 48 (100.0)
Total, n (%) 41(45.6) 49 (54.4) 80 (88.9) 10 (11.1) 90 (100.0)

Eskisehir Med J. 2024; 5(1): 9-13.
doi: 10.48176/esm;j.2024.152.

10



Sen et al.

Sleep disorders and depression in PD

Table 2. Descriptive statistics of patient and control groups in terms of relevant numerical variables

n Mean (+ SD) Minimum Maximum p

Patient 42 69.38(+ 10.331) 47 85

Age (years) 0.212*
Control 48 66.46 (£11.570) 40 89
Patient 42 111.69 (£22.733) 53 141

PDSS <0.001*
Control 48 139.94(+6.019) 130 150
Patient 42 6.17(+3.123) 2 15

ESS <0.001*
Control 48 2.69 (+£2.135) 0 8
Patient 42 10.43(+4.467) 4 24

HAM-D <0.001*
Control 48 6.48(+2.790) 2 14

Time to. Patient 42 5.64(+4.355) 1 18

diagnosis (years)

* Chisquare. Note: This table displays descriptive statistics for each data. The statistics estimated are mean, minimum, maximum and standard deviation (SD).
PDSS:P arkinson’s Disease Sleep Scale, ESS: Epworth Sleepiness Scale, HAM-D: Hamilton Rating Scale for Depression

Table 3. Correlations between age, time of diagnosis, ESS and H&Y scale scores

dﬂ‘gnlfo‘s’ifs ESS HAM-D H&Y PDSS
r 0.170 0.389 0.090 0.086 -0.214
Years p 0.282 <0.0001 0.399 0.587 0.043
n 42 90 90 42 90
r 0.139 0.318 0.518 -0.476
Time of diagnosis p 0.380 0.040 <0.0001 0.001
n 42 42 42 42
r 0.388 0.250 -0.615
ESS p <0.0001 0.111 <0.0001
n 90 42 90
r 0,422 -0,569
HAM-D p 0,005 <0,0001
n 42 90
r -,630
H&Y p <0,0001
n 42

ESS: Epworth Sleepiness Scale, HAM-D: Hamilton Rating Scale for Depression, H&Y: Hoehn&Yahr, PDSS: Parkinson’s Disease Sleep Scale.

Hoehn&Yahr scale scores also increased significantly
(r=0.318 p=0.040 for HAM-D; r=0.518 p<0.0001 for
Hoehn&Yahr). However, as the time to diagnosis was
prolonged, the PDSS scores decreased significantly

(r = -0.476; p = 0.001). As the Epworth Sleep scale
scores increased, the HAM-D scale scores also increased
significantly but moderately (r=0.388; p<0.0001). As the
Epworth Sleep scale scores increased, the PDSS scores
also decreased dramatically, and significantly

(r=-0.615; p<0.0001). It was determined that as the PDSS
scores increased, HAM-D and Hoehn&Yahr scale scores
decreased significantly, with a strong interrelationship
(r=-0.569 p<0.0001 for HAM-D; r=-0.630 p<0.0001 for
H&Y). As the H&Y scale scores increased, the HAM-D
scale scores increased significantly (r=0.422; p=0.005).
The statistical analysis of these findings is summarized in

Table-3.

Graphs for examining the relationships between age,
diagnosis time, Epworth, Hamilton, H&Y numerical
variables are shown in Figures 1,2,3.

DISCUSSION

Sleep disorder is extremely common in IPD and is seen
in more than 75% of IPD patients (6). In our study, 84%
of these patients had sleep disorders. Chaudhuri et al. (7)
applied assessment tools of PDSS and ESS to demonstrate
sleep problems in patients with Parkinson’s disease and
showed that there was a significant difference with this
respect between especially the patients in the middle-
advanced stage of the disease and the control group. In
our study, PD patients had worse scores than the control
group in all domains of PDSS. In our study, similar to the
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Figure 1. Graph demonstrating the correlation
between H&Y and PDSS scores;

literature, we have determined that as age, age at disease
onset, degree of disability (higher Hoehn & Yahr scale
scores), and the duration of the disease increased, sleep
disorders worsened extremely with resultant increases in
PDSS and ESS scores.

Excessive daytime sleepiness and sudden attacks of
sleep during the day are also seen at arate of 10-50% in IPD
(8). In the meta-analysis of excessive daytime sleepiness in
Parkinson’s disease performed in 2021, Fei Feng et al. (9),
observed excessive daytime sleepiness in approximately
one third of PD patients. It has been found that patients
have difficulty maintaining their alertness during a sedentary
activity such as reading books or watching television, and
if the clinical condition is more severe, sudden sleepiness
may occur while eating or driving, which can be very
dangerous (10). In our study, based on assessments made
with ESS, we found that daytime sleepiness and sudden
attacks of sleep were significantly more common in PD
patients than in the control group.

A study on depression and major depressive disorder in
PD patients suggested that Parkinson’s disease may be a
stressor for depression, but it does not necessarily trigger
its onset. Beck Depression Inventory was used in a study
and mild to moderate depressive symptoms had been
detected in nearly 40% of the patients (11). Additionally, in
another study, the age of onset, severity, duration, stage
or subtype of IPD have been related to the time of onset
or severity of depressive episodes (12). Similarly, in our
study, as the severity of IPD increased and the patients got
older, the severity of depression increased in PD patients
as also confirmed by higher HAM-D scale scores obtained,
consistent with the literature.

A strong and complex relationship exists between
sleep and depressive disorders. Just as depression can
lead to sleep problems, sleep problems can also cause
or accompany depression. Sleep problems have been
associated with increased disease severity in patients with
depressive disorder (13). Another study has showed that
depression is one of the common causes of insomnia and
that depression is very common in IPD (14). In our study,
the close relationship between insomnia and depression in

Figure 2. Graph demonstrating the correlation
between ESS and PDSS scores;
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Figure 3. Scatter plot of the correlation
between H&Y and HAM-D scale scores

IPD varied according to the stage of the disease, the age
of the patient, and the time of diagnosis, supporting its
relationship with sleep disturbance and depression in PD
patients.

CONCLUSION

As a result, sleep disorders and frequent daytime naps
are observed in IPD, which worsen significantly in parallel
with the increase in the duration of the disease and the
degree of disability. Sleep disorder may be an important
parameter in the general evaluation of the disease and
approach to its treatment.

The presence of depression creates diagnostic confusion
and negatively affects the severity of Parkinson’s disease,
making treatment difficult. Therefore, depression in PD
patients is a psychological problem that must be actively
questioned and treated by physicians when detected. Thus,
further negative effects of a psychological problem on the
already impaired quality of life of these patients due to PD
symptoms, can be prevented.
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