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with Parkinson’s disease: frequency, risk
factors, and impact on quality of life
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Abstract

Background: Depression and anxiety are non-motor symptoms of Parkinson’s disease (PD) that are often
overlooked and underrated. This study aimed to highlight the frequency and risk factors of depression and anxiety
among subjects with PD.

Methods: Sixty-four patients with PD who were diagnosed according to United Kingdom Parkinson’s Disease
Society (UKPDS) Brain Bank Criteria and 50 sex- and age-matched healthy control subjects are evaluated for
depression and anxiety. PD severity and staging were assessed using Unified Parkinson’s Disease Rating Scale
(UPDRS) and Hoehn and Yahr scale. Depression and anxiety were diagnosed using DSM-IV TR criteria and scored
using Hamilton Depression and Hamilton Anxiety Rating Scales (HAM-D and HAM-A). The World Health
Organization Quality of Life (WHOQOL)-BREF was used to assess impact of depression and anxiety on quality of life.

Results: 31.25% of patients with PD had depression while 40.6% of patients had anxiety disorder. Depression was
higher in females and patients with history of depression and low socioeconomic status (SES). Anxiety was
common in young patients and those who had history of anxiety. Overlap between depression and anxiety was
recorded in 23.4%. Total UPDRS and Hoehn and Yahr scale accounted for 33.4% of variance for depression. Total
UPDRS and earlier age of onset accounted for 39% of variance for anxiety. Advanced disease stage and severity
were independent predictors for depression while disease severity and younger age of onset were the main
predictors for anxiety. Depression and anxiety have a negative impact on the overall quality of life of PD patients
especially on physical and psychosocial domains.

Conclusion: Depression and anxiety are relatively common in PD. Female gender, low SES, and history of
depression were the main risk factors for developing depression. Young age and history of anxiety were risk factors
for anxiety. Both had negative impact on quality of life.

Keywords: Frequency, Parkinson’s disease, Unified Parkinson’s disease rating scale, Depression, Anxiety, Quality of
life, Hamilton depression rating scale, Hamilton anxiety rating scale
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Introduction
Parkinson’s disease (PD) is a neurodegenerative move-
ment disorder in which bradykinesia in combination
with rest tremors, rigidity, or both is the main motor
symptoms of the disease [1]. Mood disorders are the
most prevalent non-motor symptoms (96.4%) of studied
Egyptian patients with PD [2]. Depression and anxiety
are among the most distressing neuropsychiatric symp-
toms of PD [3]. These symptoms represent a further
burden on the patients and their caregivers [4]. These
non-motor symptoms are often overlooked and do not
take an adequate concern or proper treatment plan [5].
Prevalence of depression in PD exceeds that in other dis-
abilities of the same degree [6]. The symptom overlap
between depressive disorders and PD increases the diffi-
culty of detection of depression among such patients
and necessitates a high index of suspicion [7]. Psychiatric
disorders in PD are likely the result of complex interac-
tions between genetic vulnerabilities, cognitive predis-
position, age-associated changes in neurobiology, and
stressful events. Deficiencies in dopaminergic, serotoner-
gic, and cholinergic networks have all been suggested to
play a role in pathobiology [8–10]. The disease’s multi-
system nature makes it difficult to identify the specific
causes of neuropsychiatric disorders mainly depression
and anxiety. Estimating the frequency of depression and
anxiety and understanding factors of their association in
PD may facilitate early detection and add future treat-
ment strategies. In this study, we are aiming at highlight-
ing the frequency and predictors of depression and
anxiety among PD patients.

Methods
In this cross-sectional study, we recruited 64 patients
with Parkinson’s disease from the neurology outpatient
clinic of our hospitals from September 2015 to August
2016; they were compared with a group of 50 age- and
sex-matched control subjects. Inclusion criteria included
patients diagnosed with PD according to the United
Kingdom Parkinson’s Disease Society (UKPDS) Brain
Bank Criteria [11, 12], non-demented, willing to partici-
pate in the study, and able to give informed consent. Ex-
clusion criteria included moderate to severe dementia as
measured by Mini-Mental State Examination (MMSE)
test with a score of < 18 for literate patients and < 16 for
illiterate patients [13, 14]. Severe hearing or visual im-
pairment or severe general medical problems (renal or
liver failure as these are confounding factors related to
depression). Neither the patient nor controls have been
treated with antidepressant nor anxiolytic drugs. All par-
ticipants provided an informed written consent. The
local Ethical Committee of Qena Faculty of Medicine
approved the study.

Modified Hoehn and Yahr scale [15] and Unified Par-
kinson’s Disease Rating Scale (UPDRS) [16] were used
for staging and detection of severity of PD, respectively.
Socioeconomic scale for family was used for socioeco-
nomic assessment [17].
Structured Clinical Interview for DSM-IV-Clinician

Version (SCID-CV) [18] the Arabic form [19] was used
to diagnose depression and anxiety, as well as to elimin-
ate any clinical comorbidity in patients and controls. It
has seven diagnostic modules for disorders in the axis I.
An Arabic validated version of Hamilton rating scale

for depression and anxiety (HAM-D and HAM-A) was
used to score the severity of depressive and anxiety
symptoms [20, 21]. The cutoff point for HAM-D was 7,
and above it, different grades of severity have been diag-
nosed [22]. The cutoff point for HAM-A was 13, and
above it, clinically significant anxiety has been diagnosed
[23]. Patients with “on/off” complications were assessed
during “on” states according to the recommendation of
Movement Disorders Society Task Force [24].
An Arabic validated version of the World Health

Organization Quality of Life (WHOQOL)-BREF [25]
was used to assess quality of life for all patients included
in the study. It has 26 items on a 5-point Likert scale,
which includes two global items about QOL and health
and 24 items relating to four domains of QOL. The two
general questions are about an individual’s overall per-
ception of quality of life and health. The four domain
scores are scaled in a positive direction (i.e., higher
scores denote higher quality of life).

Statistical analysis
The data were analyzed using SPSS 16.0 software. Quali-
tative data were described in frequency using percentage
(%). Continuous variables were expressed in mean ±
standard deviation (SD). Comparative statistical analysis
between variables was done using chi-square for qualita-
tive data and independent t test for continuous variables.
A value of P < 0.05 was considered statistically signifi-
cant. Pearson’s rank correlation coefficients were calcu-
lated to assess the direction and magnitude of
association between variables in relation to depression
and anxiety. A hierarchical multivariable regression ana-
lysis was performed, with variables being entered into
the model according to the magnitude of correlation.

Results
Socio-demographic characteristics
Sixty-four patients with PD were examined; the mean
age ± SD was 71.8 ± 10.7 with no significant difference
compared with controls (69 ± 11.3); males to females
were 52 to 48%, respectively; 59.4% were from urban
areas; and 57.8% were illiterate. Middle socioeconomic
level was recorded in 54.7%. Fourteen percent of cases
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were diabetic, 20.3% were hypertensive, and 7.8% were
cardiac (Table 1).

Parkinson’s disease characteristics of the study subjects
The mean age ± SD of onset of PD patients was 66.2 ±
9, and the mean duration of illness was 5.8 ± 3.2. About
76.6% received specific antiparkinsonian treatment, and
about 85.7% of those who received specific treatment
had levodopa as their main line of treatment. The mean
total UPDRS score was 86.3 ± 40.7 and for UPDRS-III
was 51.5 ± 24.4. The percentage of each stage of Hoehn
and Yahr staging was stage 1.5 = 10.9%, stage 2.5 = 32.8,
stage 3 = 42.2%, and stage 4 = 14.1%.

Prevalence of depression and anxiety in patients with PD
Patients with PD had significant higher scores of depres-
sive symptoms than the matched control group (P =
0.032). The frequency of depression among PD patients
was 20 (31.25%) with 17.2% and 14.1% of those who
were depressed having major and minor depression,
respectively.
Similarly, patients with PD had significant higher scores

of anxiety than the matched control group (P < 0.001).
The frequency of anxiety disorders among patients with
PD was 26 (40.6%). GAD was the most common anxiety

disorders among cases (17.2%). Overlap between depres-
sion and anxiety was recorded in 23.4% (Table 1).

Socio-demographic characteristics among patients with
and without depression and in those with and without
anxiety
PD with depression was significantly common in those
with female gender, low socioeconomic status, and past
history of depression (P = 0.004, 0.004, < 0.001) com-
pared with patients without depression, with no signifi-
cant differences between them in other items. PD
patients with anxiety were younger than patients without
anxiety (P < 0.001) and were higher with those who had
previous history of anxiety (P = 0.015) (Table 2).

Characteristics of PD patients with depression and anxiety
PD patients with depression significantly had advanced
disease stage and higher UPDRS scores especially motor
symptoms (P = 0.014 and P < 0.001, respectively).
Meanwhile, the age onset of PD for patients with anxiety

was younger than patients without anxiety (P < 0.001). PD
patients with anxiety had significantly advanced disease
stage and higher UPDRS scores especially motor (part III)
than patients without anxiety (P = 0.038 and P < 0.001,
respectively)

Table 1 Socio-demographic, medical history, and frequency of depression and anxiety among studied groups (patients and
controls)

Characteristics PD patients
N = 64

Control
N = 50

P value

Sex: male/female (number of patients) 33/31 26/24 0.964

Age in years, mean ± SD (years) 71.8 ± 10.7 69 ± 11.3 0.607

Residence: urban/rural (number of patients) 38/26 27/23 0.565

Marital status: single/married/divorced or widowed 8/41/15 9/37/4 0.083

Education: illiterate/literate 37/27 28/22 0.845

Socioeconomic status (SES): low/middle/high 26/35/3 18/29/3 0.960

Job status: employed/unemployed 25/39 21/29 0.751

Smoking (in males): smokers/non-smokers 20/13 16/10 0.944

Risk factors (yes/no)

Diabetes 9/55 5/45 0.512

Hypertension 13/51 6/44 0.237

Cardiac 5/59 3/47 0.707

Depression 20 7 0.032

Major depressive disorder 11 4 0.150

Minor depression 9 3 0.156

Total anxiety disorders 26 5 < 0.001

Generalized anxiety disorder 11 2 0.028

Panic disorder 7 1 0.138

Agoraphobia without panic disorder 3 0 0.336

Social phobia 5 2 0.401

PD Parkinson’s disease
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Cognitive impairment was found to be higher in de-
pressed patients (mean MMSE = 21.5 ± 4.9) with signifi-
cant difference compared to non-depressed. Details are
illustrated in Table 3.

Correlation analysis results
Total UPDRS and Hoehn and Yahr scale both have sig-
nificant positive correlation with HAM-D score (r =
0.576, P < 0.0001, and r = 0.359, P = 0.004 respectively),

and MMSE has significant negative correlation with dis-
ease duration (r = − 302, P = 0.015).
Total UPDRS and Hoehn and Yahr staging were

significantly correlated with HAM-A scale (r = 0.561,
P < 0.0001, and r = 0.311, P = 0.012, respectively).
Age of onset and age both have significant negative
correlation with HAM-A (r = − 0.364, P = 0.003, and
r = − 0.344, P = 0.005, respectively). Details are illus-
trated in Table 4.

Table 2 Socio-demographic, medical, and psychiatric risk factors among patients with and without depression and those with and
without anxiety

Characteristic PD with
depression
N = 20

PD without
depression
N = 44

P value PD with
anxiety
N = 26

PD without
anxiety
N = 38

P value

Age (mean ± SD) 69.2 ± 9.3 73 ± 11.2 0.190 66.1 ± 9.0 75.7 ± 10.2 < 0.001

Gender: male/female 5/15 28/16 0.004 14/12 19/19 0.762

Residence: urban/rural 11/9 27/17 0.631 15/11 23/15 0.821

Marital status: single/married/divorced/
widowed

2/13/5 6/28/10 0.914 3/16/7 5/25/8 0.856

Education level: literate/illiterate 12/8 25/19 0.811 14/12 23/15 0.595

Socioeconomic status: low/middle/high 14/5/1 12/30/2 0.004 10/16/0 16/19/3 0.290

Job status: employed/unemployed 7/13 18/26 0.653 9/17 16/22 0.546

Smoking (in males): smoker/non-smoker 3/2 16/12 0.905 9/5 11/8 0.710

Diabetes: yes/no 3/17 6/38 0.884 4/22 5/33 0.801

Hypertension: yes/no 3/17 10/34 0.476 5/21 8/30 0.858

Cardiac: yes/no 1/19 4/40 0.571 2/24 3/35 0.976

Previous history of depression 11 5 < 0.001 6 10 0.768

Previous history of anxiety 6 15 0.747 13 8 0.015

PD Parkinson’s disease

Table 3 Comparison between Parkinson’s disease patients with and without depression and those with and without anxiety in
demographic and clinical criteria

Characteristic PD with depression
N = 20

PD without depression
N = 44

P value PD with anxiety
N = 26

PD without anxiety
N = 38

P value

Age at onset (mean ± SD) 64.4 ± 7.8 67.1 ± 9.5 0.155 61.2 ± 7.2 69.7 ± 8.6 < 0.001

Duration of illness (mean ± SD) 5.6 ± 3.2 5.9 ± 3.3 0.115 5.5 ± 3.1 5.9 ± 3.4 0.481

Duration of treatment (mean ± SD) 4 ± 2.9 4.6 ± 2.5 0.292 4.1 ± 2.7 4.8 ± 2.5 0.066

Hoehn and Yahr (H Y) stage

Stage 1.5 0 7 0.014 1 6 0.038

Stage 2.5 3 18 5 16

Stage 3 12 15 16 11

Stage 4 5 4 4 5

UPDRS: total score 122.6 ± 30.2 69.8 ± 33.7 < 0.001 114.7 ± 29.8 66.9 ± 35.7 < 0.001

Mental 9.1 ± 2.8 5 ± 2.1 8.6 ± 2.6 4.6 ± 2.1

ADL 33.4 ± 10.5 19.8 ± 10.5 30.9 ± 9.8 19.4 ± 11.5

Motor 73.6 ± 15.7 41.4 ± 20.8 67 ± 16.5 40.9 ± 23.3

Complications of therapy 6.6 ± 5.6 3.6 ± 3.5 8.2 ± 4.7 2 ± 1.6

MMSE 21.5 ± 4.9 25.2 ± 3.8 0.001 24.4 ± 4.1 23.8 ± 4.7 0.599

Depression and anxiety were diagnosed using DSM-IV TR criteria and scored using Hamilton Depression and Hamilton Anxiety Rating Scales (HAM-D and HAM-A).
PD Parkinson’s disease, UPDRS Unified Parkinson’s Disease Rating Scale, ADL activity of daily living
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Multiple regression analysis results
All variables which have significant correlation entered
hierarchical linear regression to obtain the predictors for
depression and anxiety using HAM-D and HAM-A as
dependent variables.
For depression, we entered total UPDRS as the first

model as it has the strongest correlation; then, we add
Hoehn and Yahr scale and MMSE as the second model.
UPDRS beta weight was 0.576 (t = 5.554, P < 0.0001),
and according to model 1, UPDRS accounted for 32% of
variance of depression (f = 30.845, adjusted R2 = 0.321).
Despite the fact that Hoehn and Yahr scale in model 2
has borderline significance with beta weight 2.582 (t =
1.981, P = 0.05), it is considered in the predicted direc-
tion. The whole three variables in model 2 accounted for
33.4% of the variance for depression (f = 11.99, adjusted
R2 = 0.334) which means that Hoehn and Yahr scale and

MMSE have a little effect for depression prediction
(Table 5).
For anxiety, using HAM-A as dependent variable, we

entered total UPDRS as the first model as it has the
strongest correlation; then, we add age of onset to the
second model followed by Hoehn and Yahr to the third
model. Although the age variable has a strong negative
correlation with HAM-A, it has a strong correlation with
age of onset with variance inflation factor (VIF) at
13.433, so we removed it from the regression equation.
UPDRS in model 1 has beta weight 0.561 (t = 5.339, P

< 0.001), and it is accounted for 30% of variance for anx-
iety (f = 28.503, the adjusted R2 = 0.304). Age of onset at
model 2 has beta weight 0.317 (t = 3.218, P = 0.002)
with about 9% change in adjusted R2 level (f = 21.578,
adjusted R2 = 0.39), although Hoehn and Yahr has a
good correlation but insignificant prediction to anxiety
(P > 0.05) (Table 6).

Impact of depression and anxiety on quality of life
The physical, psychological, and environmental QOL
assessed by WHOQOL-BREF questionnaire was signifi-
cantly worse in PD patients with depression than PD
patients without depression especially in physical and
psychological domains (P < 0.001). Also, physical and
psychological QOL was significantly worse in PD
patients with anxiety than PD patients without anxiety
(P < 0.001) (Table 7).
There was a significant negative correlation between

overall QOL and HAM-D scale (r = − 0.617, P < 0.0001)
and HAM-A scale (r = − 0.452, P < 0.0001); Figs. 1 and 2
illustrate the relation between them.

Discussion
Depression and anxiety are the most disabling non-
motor symptoms in PD patients that have impact on
quality of life and affect the global outcome of illness.

Table 4 Correlation between anxiety and depression and
various parametric variables

Pearson correlation HAM-D HAM-A

UPDRS total r value .576b .561b

P value .0001 .0001

Disease duration r value -.014 .025

P value .911 .846

Hoehn and Yahr r value .359b .311a

P value .004 .012

Age of onset r value -.066 -.364b

P value .604 .003

Age r value -.084 -.344b

P value .511 .005

MMSE r value -.302a -.021

P value .015 .871

UPDRS Unified Parkinson’s Disease Rating Scale, HAM-D Hamilton Depression
Rating Scale, HAM-A Hamilton Anxiety Rating Scale, MMSE Mini-Mental
State Examination
aCorrelation is significant at the 0.05 level (2-tailed)
bCorrelation is significant at the 0.01 level (2-tailed)

Table 5 Hierarchical multivariable regression analysis for
depression

Model B Beta t P

Model 1 Constant 1.472 1.278 .206

UPDRS total .067 .576 5.554 .0001

Model 2 Constant 9.564 1.924 .059

UPDRS total .094 .810 4.694 .0001

MMSE -.132 -.125 -1.026 .309

Hoehn and Yahr -2.582 -.361 -1.981 .052

HAM-D is the dependent variable
UPDRS Unified Parkinson’s Disease Rating Scale, HAM-D Hamilton Depression
Rating Scale, HAM-A Hamilton Anxiety Rating Scale, MMSE Mini-Mental
State Examination

Table 6 Hierarchical multivariable regression analysis for anxiety

Model B Beta t P

Model 1 Constant 2.465 1.585 .118

UPDRS total .087 .561 5.339 .000

Model 2 Constant 17.485 3.577 .001

UPDRS total .083 .533 5.421 .0001

Age of onset -.221 -.317 -3.218 .002

Model 3 Constant 19.505 3.898 .0001

UPDRS total .117 .752 4.396 .0001

Age of onset -.188 -.269 -2.645 .010

Hoehn and Yahr -2.534 -.266 -1.553 .126

HAM-A is the dependent variable
UPDRS Unified Parkinson’s Disease Rating Scale, HAM-D Hamilton Depression
Rating Scale, HAM-A Hamilton Anxiety Rating Scale, MMSE Mini-Mental
State Examination

Khedr et al. The Egyptian Journal of Neurology, Psychiatry and Neurosurgery          (2020) 56:116 Page 5 of 9



The present study evaluated anxiety and depression in
PD patients using semi-structured scales.
Nearly 31% of patients met the DSM-IV criteria for at

least one depressive disorder. Forty-one percent of pa-
tients met the DSM-IV criteria for at least one anxiety
disorder. In two recent Egyptian studies, Shalash and
colleagues [26] studied non-motor symptoms in 97 PD
patients using BDI-score and found depression fre-
quency at 76.7%. On the other hand, Ragab and col-
leagues found the prevalence at 47.5% [27]. Across
literature, several studies [7, 28–31] found the preva-
lence of depression in PD was ranging from 32.6 to 41%.
A systematic review conducted by Reijnders et al. re-
ported that 17% and 22% of PD patients had MDD and
minor depression, respectively [32]. van der Hoek et al.
reported that among 256 patients with PD, minor de-
pression and major depression were diagnosed in 36.3%
and 12.9% of the subjects, respectively, according to
BDI-score, with higher prevalence in the more advanced
stages of illness with no difference between males and
females [33]. This variability of findings may be attrib-
uted to the use of different methodologies, size of
samples, and genetic variability of study populations.

In the present study, out of patients with anxiety dis-
orders, 69.2% had mild anxiety while the other 30.8%
had moderate to severe anxiety according to HAM-A
score, and GAD was the most common anxiety diag-
nosed. This is in line with prevalence of anxiety among
patients with PD by Broen et al. and Leentjens et al. ran-
ging from 24.5 to 46.7 with GAD as the most common
single disorder and 31.1% having mixed anxiety disorder
[34, 35]. In Egypt, Ragab and colleagues report anxiety
prevalence around 30% [27], while in Spain and France
the prevalence was 68.7% and 51%, respectively [30, 31].
On the other hand, a Chinese study found the preva-
lence was much lower than others around 25.8% [36].
In the current study, female gender was a risk factor

for depression but not for anxiety. Many previous stud-
ies showed a significant higher prevalence of depression
among female patients with PD [30, 37, 38]. This may be
because males are unwilling to exhibit depression, but
biological origin rather than psychosocial factors may be
the cause. However, other studies did not find any asso-
ciation with gender [39, 40].
Contrary to gender, the present study showed in-

creased prevalence of anxiety among younger PD

Table 7 Impact of depression and anxiety in Parkinson’s disease patients on quality of life

QOL domain,
mean ± SD

PD patients with
depression,
mean ± SD

PD patients without
depression,
mean ± SD

P value PD patients
with anxiety,
mean ± SD

PD patients without
anxiety, mean ± SD

P value

QOL: physical domain 32 ± 9.1 51.9 ± 15.6 < 0.001 36.9 ± 12.2 51.7 ± 16.8 0.001

QOL: psychological domain 53.8 ± 17.6 76.5 ± 10.6 < 0.001 58 ± 17.1 77.3 ± 11.2 < 0.001

QOL: social domain 51.4 ± 26.5 58.75 ± 25.3 0.347 56.8 ± 26.8 56.2 ± 25.3 0.939

QOL: environmental domain 40.4 ± 17.6 55.4 ± 20.5 0.006 47.7 ± 20.2 52.8 ± 21.1 0.410

Overall QOL 40.5 ± 13.9 63.2 ± 11.6 < 0.001 48.5 ± 15.7 61.3 ± 14.6 0.001

QOL Quality of life, PD Parkinson’s disease

Fig. 1 Correlation between overall QOL and HAM-D scale.
Significant moderate negative correlation between overall QOL and
HAM-D scale, r = − 0.617, P < 0001

Fig. 2 Correlation between overall QOL and HAM-A scale. Significant
weak negative correlation between overall QOL and HAM-A scale, r
= − 0.452, P < 0001
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patients consistent with Zhu and coworkers [41] which
may be explained by the fact that the work, financial
burden, and care of children are more evident in the
younger patients which may be the source of stress and
anxiety. However, the mean age in the current study was
71.8 (± 10.7) with a narrow range of ages that makes
findings unreliable and further studies comparing young
onset and late onset PD are needed.
Previous literatures showed conflicting findings with re-

spect to relationship between age and depression; in some,
the older patients were more liable [35, 41, 42] while in
others the younger were more depressed [43–47], while
many other studies did not confirm any association [48].
In the current study, low socioeconomic status and se-

verity of illness were positively correlated to increased
rates of depression. This is feasible with respect to poor
quality of life, dependence on others, restricted daily ac-
tivities, hindering financial burden and inability to cope
with regular medical follow-up and costly treatments,
etc. This was consistent with the studies of Herath and
colleagues and Worku and colleagues [49, 50], where the
low SES was a risk factor for depression among patients
with PD.
In the current study, PD characteristics were studied

as predictors for depression and anxiety. Duration of ill-
ness and type and duration of treatment did not show
any relationship with prevalence of depression or anx-
iety. Some studies reported more depression in PD pa-
tients with longer duration of illness [40, 47] while
others showed no relationship [48]. In the present study,
the severity of motor symptoms of PD according to
UPDRS scoring was positively correlated to both depres-
sion and anxiety which could be explained by the in-
creased physical disability, the increased burden of
higher dosages of medications, and the need for care-
giver; actually, the relationship between depression and
motor disability is bimodal, as more severe disability was
considered as a risk factor for developing depression in
PD patients [43]; on the other hand, depression itself in-
creases the motor disability of PD patients hence more
levodopa doses [51].
Our results were consistent with previous literatures

[47, 51–53], while other studies did not find such rela-
tionship [54]. Supporting this result, a higher stage of ill-
ness according to Hoehn and Yahr staging was positively
correlated to both depression and anxiety which was
consistent with previous literature [47, 52, 55]. Motor
disability, gait disturbance, bed restriction, and non-
motor symptoms in late stages of PD predispose to
increased risk of depression.
In the current study, previous history of depression or

anxiety increased the risk of depression and anxiety, re-
spectively, in patients with PD. Previous studies had
supported such finding [56–59].

Of particular interest, PD patients with depression
have more cognitive impairment compared with non-
depressed patients. There is a complex relationship be-
tween cognitive function in one the hand and depression
in the other hand with bidirectional implications; de-
pression can lead to worsening cognitive performance,
but cognitive impairment is considered as a risk fac-
tor for future development of depression [30, 37, 41].
Meanwhile, depressive and anxiety symptoms are also
a risk factor for cognitive decline. We found that de-
pressed PD patients had higher potential to have
memory problems compared with non-depressed pa-
tients. Similar previous studies have found that PD
patients with depressive symptoms tended to have
lower cognitive function [31–60].
We did not find significant relationship between anx-

iety and cognition. The relationship between anxiety in
PD and cognition is unclear. Some studies have reported
a correlation between anxiety symptoms and cognitive
dysfunction [61, 62]. On the other hand, Burn and col-
leagues [63] reported that cognitive impairment was a
significant predictor of depression but not anxiety. Fur-
ther studies are needed to clarify the relationships be-
tween anxiety, depression, and cognitive function in PD.
The current study found both depression and anxiety

scores had a significant negative correlation with the QOL
scores. Our results were consistent with Shalash and col-
leagues [26] as they found depression was the primary
predictor of QOL impairment in Egyptian patients. The
finding is in line with other studies [30, 52, 64] which
found that the impact of PD on the QOL measures is in-
dependently influenced by non-motor disease aspects. Re-
cent systematic review found that nineteen out of 29
studies confirmed depression is the most important pre-
dictor of overall quality of life [65]. Depression impacts
the quality of life by direct and indirect effect by impair-
ment of activity of daily living which in turn affects quality
of life [66].
Similar studies have demonstrated a correlation be-

tween anxiety and QOL in patients with PD [30, 67].
Hanna and Quelhas [67, 68] reported that symptoms of
anxiety, more so than depression, cognitive status, or
motor stage, significantly affected QOL among 38 non-
demented patients with mild to moderate motor disabil-
ity and that anxiety had a stronger impact on QOL in
comparison to depression, although anxiety and depres-
sion were similarly associated with QOL in the present
study.
Psychiatric disorders in PD like depression and anxiety

have a major impact on quality of life even in early
stages of disease compared to the later stages [69, 70].
This proves that depression and anxiety are not a react-
ive response to the disability but an integral part of PD
spectrum.
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Limitations
Main limitations of this study were the relatively small
sample size and lack of follow-up of those patients. Lar-
ger cohort studies with follow-up are needed to explore
variability of psychiatric disorders over time.

Conclusions
The frequency of depression and anxiety was high which
was nearly similar to other literature findings. Those
with female gender and low socioeconomic status were
more vulnerable to be depressed. Anxiety was recorded
more in young ages. Both depression and anxiety cause
impairment of quality of life of PD patients in a similar
manner.
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