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Somatic and mental functions of the majority of Parkinson's patients during different stages of their 
diseases could be affected by great neurotransmitter changes. Recently, regular exercise considered 
as a modern alternative tool to improve Parkinson's patients symptoms. Aims: The trial intends to 
evaluate the effect of aerobic exercises on depression and insomnia in Geriatrics Parkinson's 
Egyptian Population. Place and Duration of Study: Outpatient clinic of the Faculty of Physical 
Therapy, Cairo University, between July 2017 and October 2017.Methodology: 30 geriatrics Egyptian 
individuals (15 males and 15 females), their age ranged from 65-70 years and their body mass index 
was less than 30 kg/m2 attached to this study after meeting the study requirements. Self-rating 
depression scale (SDS) and Insomnia Severity Index have been used to assess all patients before 
and after treatment program, A program of exercise (walking on a treadmill) started for 30 minutes at 
40-50% of heart rate reserve (HRR) for 12 weeks 3 times/week. Results: Self-rating depression scale 
(SDS) and Insomnia Severity Index showed highly significant decrease (p<0.001) in scores, after the 
12 weeks of exercise training. Conclusion: Regular physical activity appears to be an adjunctive tool 
to decrease depression and insomnia that considered as common symptoms of geriatrics Parkinson's 
Egyptian population. 
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INTRODUCTION 

Depressive disturbance are common among 
patients with Parkinson's disease 
(PD).Regardless that these disturbances could 
influence other clinical aspects of PD, non motor 
features as regression of life quality, cognitive 
deficits, functional disability and emotional 
stress all of that could be the result of 
depressive disturbance. Pathophysiology of PD 
depression remains limited. However, 
underscoring the importance of PD depression 
timely detection and concerted management, 

clinical studies demonstrated that medications 
and psychotherapies used for management of 
PD depression (Lama et al., 2017). 

Movement disorders characterized by 
tremors, rigidity and bradykinesia prove the 
diagnosis of PD; However PD patients through 
their course disease show neuropsychiatric 
disturbance such as depression, anxiety, 
insomnia as sleep disturbance and cognitive 
changes. These disturbances require more 
attention beyond motor features toward non 
motor features (Lama et al., 2017) .PD 
neuropsychiatric disturbances usually 
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distressing patients and families more than 
motor aspects (Avidan et al., 2013). 

Depression reported as the most frequent 
non motor feature of PD, it occurs in 40%-50% 
of patients with PD (Laura, 2013). Late life 
depression is an urgent elderly health problem 
as a result of its devastating sequences. Greater 
self-neglect, increased risk of decreased 
physical, cognitive and social functioning and 
increased risk of suicide all of which drive to 
mortality rate progress among PD patients  
(Amy et al., 2009). At the same time, major 
depression appears at earlier ages more than 
older adults (Anne et al., 2018). 

Depression symptoms affecting general 
population differ from patients of PD, so it may 
be treated inadequately. PD patients with 
insomnia should be examined for signs of 
depression as it may lead to treat the cause of 
the complain (Ehrt et al., 2006). 

 Difficulties initiating sleep, maintaining 
sleep or wakening up earlier than desired in the 
morning stated as characteristics of chronic 
insomnia by the international classification of 
sleep disorders (SDs).The most frequent SD in 
PD patients is insomnia with a wide prevalence 
range of (27%-80%). Maintenance insomnia 
with frequent a awakenings and sleep 
fragmentation is more frequent in PD patients 
(81%). While initial and terminal insomnia may 
also be present by less prevalence (18%-40%) 
(Giuseppe et al, 2017). Increased sleep latency, 
frequent and prolonged intra-sleep awakenings 
proved by video- polysomnographic studies. 
(Giuseppe et al., 2017 and Peeraully et al., 
2012). Neurodegenerative process of PD is a 
vital element to develop insomnia in addition to 
female gender, depression, an anxiety and PD 
duration. Other factors like pain, cough, cold 
and heat sensations considered as contributing 
factors for sleep fragmentation .Literature data 
are conflicting about drugs relation to insomnia 
(Zoccolella et al., 2011). 

Most common non motor manifestations of 
geriatric PD are insomnia and sleep disorders 
which have a negative feedback on quality of 
PD patient life. Several specifications for PD 
patients with sleep disorders (SDs) differ from 
general population SDs regarding to diagnosis, 
management and implication, In spite of wide 
range of similar characteristics between the two 
populations (Peeraully et al., 2012). 

Nocturnal and diurnal manifestations as 
insomnia, rapid eye movement, excessive 
daytime sleepiness and sleep behavior 
disorders are all included to sleep disorders. 
Depletion of large amount of cerebral amines 
which play a role in initiation and maintenance 
of sleep as a result of neurodegenerative 

process in geriatrics PD leads to SDs. This 
depletion can negatively affect the network 
which regulates sleep- wake cycle (Zoccolella et 
al., 2011). Few clinical trials on SDs treatment 
have been conducted, despite the significant 
prevalence of SDs in PD patients. The 
enhancement of daytime alertness, 
consolidation of nocturnal sleep and the 
amelioration of the quality of life are the result of 
proper management of SDs in PD (Ratti et al., 
2015). 

Patients and families education about 
possibility of treatment and recovery of 
depressive disorders in geriatrics PD is 
important. Neglected treatment of depression 
extends beyond mood symptoms to functional 
disability, earlier initiation of dopaminergic 
therapy, physical and cognitive deterioration. 
Usually depressive disturbance are not 
recognized in clinical settings and may be 
missed to be treated (Aarsland et al., 2009).To 
close that gap, this study focuses on aerobic 
training for elderly as recent comprehensive 
approach to PD with high clinical outcomes. 

Recently, pharmacological treatments of PD 
could be assisted by aerobic exercises which 
have been widely used. Aerobic training could 
reduce inflammation, suppress oxidative stress 
and stabilizing calcium homeostasis which all 
would promote brain health (Swathi et al., 
2009). Central nervous system plasticity 
changes in relation to aerobic exercise in 
healthy older rodents had been shown in studies 
which relate these changes to synaptogenesis, 
enhanced glucose utilization, angiogenesis and 
neurogenesis (Russo et al., 2000). Treadmill 
training as a model for aerobic exercise has 
been proved by many studies as well as 
beneficial in improving balance and physical 
function in individuals with PD (Hai-Feng et al., 
2014). 

For any treatment to be useful it must be 
characterized by two dimensions: first it must be 
easy applicable in many usual situations and 
second it must be inexpensive. Aerobic exercise 
is considered one of the cheapest and 
applicable treatment methods for many physical 
conditions and for these reasons it was included 
in the current study.    

 
MATERIALS AND METHODS 

Thirty geriatrics Parkinson's Egyptian 
patients (15 male and 15 female) participated 
into this study. They were selected from 
different nursing homes in Cairo- Egypt, they 
were physically examined to be sure that they 
hadn't any physical problems that interfere with 
the program of exercises. They all were non-
smokers and at the same socioeconomic 
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standard. Also, they had no history of renal, liver 
or endocrinal disorders, or cardiorespiratory 
affection. Then every participant in this study 
signed a consent form after a demonstration 
about the aim and the procedure would be done 
in this study. Their age was ranged from 65 up 
to 70 years old. Their BMI were not exceeding 
30 Kg/m2. None of participants were on diabetic 
drugs. Medical examination (CBC, ECG, Blood 
glucose level, liver function test and kidney 
function test) for patient selection and follow up 
every one month during the study was done at 
internal medicine outpatient clinic, Al-Zahra 
university hospital, Al-Azhar University. The 
patients were randomly divided into two equal 
groups by GraphPad Quick Calcs website 
(2017). 

The control group (B) received selected 
physical therapy program (designed for 
Parkinson's patients) in the form of 
strengthening exercise for lower limb and 
stretching exercise of the upper and lower body 
3 times/week for 3 months .The study group (A) 
received the same selected physical therapy 

program of group (B) in addition to aerobic 
exercise in the form of walking on treadmail. 
The aerobic training program was lasted for 30-
40 minutes begins as walking with no resistance 
on the treadmill as warm up stage for 5-10 
minutes then 20-30 minutes of walking with 
exercise intensity at 40% to 50% of heart rate 
reserve and followed by another 5-10 minutes 
cooling down stage as walking without 
resistance. "The THR= [40% to 50% (maximal 
heart rate -resting heart rate)] + resting heart 
rate]. Maximum heart rate was detected 
according to Borg scale for rating perceived 
exertion. The total time of exercise was 40 
minutes, the treatment sessions were repeated 
3 times/week for 3 months (Lisa et al., 2013). 

All the participants were given Zung self-
rating depression questionnaire (Zung et al., 
1965) before and after treatment interventions, 
as in (Fig.1). Also Insomnia Severity Index 
(Bastien et al, 2001) was given to the 
participants before and after treatment 
interventions as in (Fig. 2) 
 

 

 
Figure (1): Zung self-rating depression questionnaire. Adapted from Arch Gen Psychiatry 

(Zung et al., 1965) 
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Formula for converting raw scores to self-rating depression scale (SDS) index: 

Most or all of the time = (4) Below 50 Within normal range 

Good part of the time = (3) 50-59 Minimal to mild depression 

Some of the time = (2) 60-69 Moderate to marked depression 

None or a little of the time = (1) 70 and over Severe to extreme depression 

 
 

 
Figure (2): Insomnia Severity Index Adapted from (Wickwire et al., 2016) 

 
Statistical analysis 

The data were analyzed statistically by using 
descriptive statistics including the mean, and the 
standard deviation and dependant samples t-test 
was used for the comparison between the 
results. The level of significance, p-value was 
selected at 5% (p=0.05), p-value > 0.05 indicates 
non significant results; while p-value < 0.05 
indicates significant results and p-value < 0.001 
indicates highly significant result. 
 
RESULTS 

Thirty geriatrics Parkinson's Egyptian 
patients (15 male and 15 female) participated 
into this study. Table (1) showed that mean 
values of participants ages in group A (GA) and 
B (GB) were (66.13 ± 5.66) and (65.27±4.96) 
respectively with no significant difference 
between the two groups. The mean values of 
height, weight and body mass index (BMI) 
showed no significant difference between the two 
groups. 

 

The mean values of Zung self rating 
depression scale for (GA) and (GB) scores 
before and after starting the treatment are 
summarized in table (2). Comparison of (GA) and 
(GB) scores mean values before starting the 
treatment by using t-test showed that there was 
no significant difference between the two groups 
before treatment.T-value of (GA) and (GB) 
scores mean values before starting the treatment 
was 0.09 at P-value = 0.926. Comparison of 
(GB) scores mean values showed no significant 
difference between pre and post treatment 
values with mean difference (1.233) at P-value 
(0.138).  Comparison of (GA) scores mean 
values showed highly significant difference 
between pre and post treatment values with 
mean difference (6.63) at P-value 

(0.001).Finally, by comparing (GA) and (GB) 
scores mean values for post treatment, highly 
significant difference was approved where mean 

difference was (5.33) at P-value (0.001). 
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Table (1): Mean values,T-values and P-values for age, height, weight and BMI for groups A and 
B  
 

Item 
Study (GA) Control (GB) 

T-value P-value 
Mean ±SD Mean ±SD 

Age (years) 66.13 ± 5.66 65.27±4.96 0.63 0.536 

Height (Cm.) 165 ± 4.64 165.13±3.76 0.09 0.930 

Weight (Kg.) 90.55 ± 4.45 89.70 ±4.73 0.33 0.723 

BMI 27 ± 1.23 27.50 ±1.19 0.24 0.784 

 
 
 
 
Table (2): Mean values, mean difference, T-values and P-values for Zung self rating depression 
scale scores for group A and B 
 

 
 
 
 
 
 
 
 
 

SD:  standard deviation                                     P > 0.05 = Non-significant 
P ≤ 0.05= significant*                                          Diff. = difference 

 
 
Table (3): Mean values, mean difference, T-values and P-values for Insomnia Severity Index 
Scale scores for group A and B 

SD: standard deviation                                       P > 0.05 = Non-significant 
P ≤ 0.05= significant*                                            Diff. = difference 

 

 Zung self rating depression scale 

Pre test Post test Mean 
Diff. 

T-value P-value 

Mean ± SD Mean ± SD 

Study (GA) 55.20 ±2.44 48.567 ±5.25 6.63 5.83   0.001* 

Control (GB) 55.13 ±2.66 53.900 ±4.30 1.233 1.53 0.138 

Mean Diff. 0.067 5.33 

T-value 0.09 3.69 

P-value 0.926 0.001* 

 Insomnia Severity Index Scale 

Pre test Post test Mean 
Diff. 

 
T-value 

 
P-value Mean ±SD Mean ±SD 

Study (GA) 15.233 ±1.16 9.367 ±1.12 5.867 22.07 0.001 

Control (GB) 15.367 ±1.15 14.067 ±2.16 1.300 3.44 0.002 

Mean Diff. 0.133 4.700 

T-value 0.45 11.16 

P-value 0.654 0.001 
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The mean values of Insomnia Severity Index 
Scale (GA) and (GB) scores before and after 
starting the treatment are summarized in table 
(3).Comparison of (GA) and (GB) scores mean 
values before starting the treatment by using t-test 
showed that there was no significant difference 
between the two groups before treatment. T-value 
of (GA) and (GB) scores mean values before 
starting the treatment was 0.45 at P-value = 
0.654. Comparison of (GB) scores mean values 
showed significant difference between pre and 
post treatment values with mean difference 
(1.300) at P-value (0.002).  Comparison of (GA) 
scores mean values showed highly significant 
difference between pre and post treatment values 
with mean difference (5.867) at P-value 

(0.001).Finally, by comparing (GA) and (GB) 
scores mean values for post treatment, highly 
significant difference was approved where mean 

difference was (4.700) at P-value (0.001). 
 
DISCUSSION 
The need for this study emerged from the lack in 
the literature regarding the treatment of 
depression and insomnia and their role in PD 
patients.  
Older adult gains great benefits of regular practice 
of aerobic exercise and physical activity. 
Significant new evidences showed these benefits. 
Regarding to recent evidences, exercise and 
physical activity for elderly with chronic disabilities 
like Parkinsonism stated growing knowledge for 
exercise importance and prescription for elderly. 

The results of this study showed a statistically 

highly significant decrease (p0.001) in Zung self 
rating depression scale and statistically highly 

significant decrease (p0.001) in (Insomnia 
Severity Index Scale) when comparing mean 
values between before and after the aerobic 
training program which was extended for 12 
weeks In 3 nonconsecutive times/week. The 
intensity of exercise was applied in this study 
ranged from 40% to 50% of heart rate reserve as 
a moderate intensity. This supported by Hassmen 
et al., (2000) who concluded that moderate 
exercise is more effective than strenuous. 
Because in strenuous exercise when someone 
pushes him/herself beyond a certain point of 
acceptable exercising, the exercise will work 
against the original goal to decrease depression. 

Degeneration of dopaminergic neurons and 
intraneuronal Lewy bodies in the substantianigra 
pars compacta, discrete loss of noradrenergic and 
serotonergic neurons; regulation of mood and 

reward systems as well as mood disturbances in 
PD patients and the general population are 
associated with these mentioned neural systems. 
Disturbance of serotonergic neurons in the dorsal 
raphe leads to dysfunction of depression-related 
orbitofrontal-basal ganglia thalamic circuits. This 
conceptualization supported by evidence of 
reduced dopamine transporter activity, frontal 
blood flow, and caudate-frontal glucose 
metabolism in depressed patients (Goetz et al., 
2005 and Laura, 2013). 

The significant improvement of depression 
related to the current study may be explained by 
improvement in mood and sleep disturbance 
through exercise production of higher levels of 
chemicals in the brain, notably dopamine, 
serotonin, and nor epinephrine. All of that is 
effective in countering depression. It is widely 
recognized that depressed individuals could be 
assisted by exercise and physical activity which 
promote quicker and better relief from depression. 
Antidepressants and psychotherapy work better in 
combination with exercise and physical activity, 
many find walking, for example, to be of great 
help (Happe and Berger, 2001 and Hai-Feng et 
al., 2014). 

Modern treatment of many internal and 
orthopedic conditions uses therapeutic exercises 
program as an obligatory complementary method. 
Interaction recognized between physical fitness 
and mental well-being in the field of psychiatry. In 
the meanwhile, regular exercise has been 
approved as a therapeutic tool in patients 
suffering from depressive and other psychiatric 
disorders (Wojtek et al., 2009). 

People who practice regular physical activity 
are less susceptible to depression and chronic 
physical disorders than sedentary individuals. 
Walking is the most popular physical activity 
among adults. Many researchers suggest that at 
least 30 minutes of exercise a day for at least 3-5 
days a week is significantly improves symptoms of 
depression. If it's initially too difficult to do more 
exercise, smaller amounts of activity as 10-15 
minutes have been used for improvement in the 
short time. So, small bouts of exercise may be 
enough to get started (Alexandre et al., 2014). 

The results of this study were in agreement 
with the Updated Recommendation from the 
American College of Sports Medicine (ACSM) and 
the American Heart Association (AHA) for Adults 
(2006), who stated that a controlled program of 
physical exercise for older parkinsonism patients 
and older normal adults alleviates symptoms of 
anxiety and depression, and its inclusion in 
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primary healthcare programs should be 
considered. 

Results of this study provide new insight into 
the relationship between depression and 
Insomnia. Insomnia contributes to the 
development of depression and also commonly 
occurs as a symptom of depression in general 
population. Accumulated evidences on the 
efficacy of exercise for disturbed sleep as a non 
pharmacologic treatment option have proven well, 
as exercise has long been associated with better 
sleep (Paluska and Schwenk, 2000).   

The improvement of the patients included as a 
sample in the current study by aerobic exercise 
may be explained by the work of Alexandre et al., 
(2014) whom stated that aerobic exercise promote 
brain health by reducing inflammation, 
suppressing oxidative stress, and stabilizing 
calcium homeostasis.  

Moilanen et al., (2012), stated that night 
sweats, mood swings, and irritability were 
significantly reduced after a program of aerobic 
training for 50 minutes four times weekly for 24 
weeks. Subjective sleep quality in PD patients 
showed improvement in relation to exercise 
training, with even a low dose of exercise resulting 
in greatly reduced odds of having significant sleep 
disturbance (Jonas et al., 2012 and Christopher, 
2014). 

Improvement in fitness observed in present 
study can also be attributed to improvement in 
sleep duration and sleep quality as a result of 
exercise program. Better and longer sleep 
following exercise conduction as a result of 
shorter sleep onset latency and less sleep 
fragmentation. This improvement related to mood 
enhancement and feelings of higher mental and 
physical energy after exercise. These findings 
come in accordance with other studies which 
showed the effect of exercise on anxiety 
symptoms reduction and decreased level of 
depression, which in turn will lead to sleep 
maintenance (Ehrt et al., 2006 and Brand et al., 
2014). 

Exercise improves subjective and objective 
sleep in patients with chronic primary insomnia.  
The longitudinal effects of aerobic exercise on 
sleep pattern were investigated by Shapiro et al.  
,(1984) they observed significant increase 
proportion in slow wave sleep (SWS) after 18 
weeks of exercise. They also demonstrated that a 
large SWS proportion indicate good sleep quality 
as SWS is the deepest part of sleep (Shapiro et 
al., 1984 and Youngstedt, 2005). 

Patients and non patients population were 

also investigated for the effect of exercise on 
sleep architecture (Driver et al., 1988, King et al., 
2008 and Kline et al., 2011). As far as we know, 
our study is the First randomized controlled trial 
investigating the effects of aerobic exercise on 
depression and insomnia on Parkinsonism 
patients, measured under free-living conditions. 
Other studies conducted in different methodology 
and population agreed with increased sleep 
duration observed after moderate daily aerobic 
exercise (King et al., 1997 , Gambelunghe et al., 
2005 and Reid et al.,2010), these findings also 
confirmed by animal studies (Gambelunghe et al., 
2001and Gambelunghe et al.,2005).  

This confirmed with that of Youngstedt (2005) 
who said that sleep serves an energy 
conservation function, a body tissue restitution 
function, or a temperature down-regulation 
function have all predicted a uniquely potent effect 
of exercise on sleep because no other stimulus 
elicits greater depletion of energy stores, tissue 
breakdown, or elevation of body temperature, 
respectively. Aerobic exercise considered as a 
potentially attractive and adjuvant treatment for 
insomnia, as it provide a healthy, simple, 
inexpensive, and safe means of improving 
sleep(Driver and Taylor ,2000 and Mansikkamäki 
et al.,2012). 

The result of this study was in agreement with 
Buman and King (2010) as they stated that 
physical exercise is one such alternative that is 
inexpensive and affects numerous health systems 
simultaneously. The current literature indicates 
that brisk walking as a moderate amounts of 
exercise, are sufficient to improve sleep quality. 
 
CONCLUSION 

A program of 12-week moderate aerobic 
exercise is effective in improving the self-
assessment of sleep quality and reducing 
depression in geriatrics with Parkinsonism and 
appears to be an alternative cheap and easy 
method to decrease depression and insomnia that 
occur in geriatric Parkinsonism patients. So, 
geriatrics Parkinson's Egyptian patients could 
improve their mood and sleep quality. 
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