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Parkinson’s disease has a major impact on qual-
ity of life. This cross-sectional study assessed 43
idiopathic Parkinson’s disease patients in order to
evaluate the impact of Parkinson’s disease sever-
ity (Hoehn and Yahr scale), anxiety, and depres-
sion (Hospital Anxiety and Depression Scale) on
quality of life (Short Form-36 Health Survey
questionnaire). Hospital Anxiety and Depression
Scale and Short Form-36 Health Survey scores
were significantly correlated in Hoehn and Yahr
stage 2 Parkinson’s disease (n�33), and anxiety
had a strong correlation with physical score.
Multivariate analysis (n�43) revealed that anxi-
ety was the strongest predictor of quality of life.
Anxious and depressive symptoms have a differ-
ent meaning in Parkinson’s disease, and both
must be routinely assessed in order to optimize
quality of life.

(The Journal of Neuropsychiatry and Clinical
Neurosciences 2009; 21:413–419)

Parkinson’s disease is a degenerative and disabling
disease in which medical providers mainly focus

on ameliorating day-to-day function of affected pa-
tients.1–6 Nowadays we put an increasing emphasis on
the patient’s point of view about health-related quality
of life—the most important outcome of health care and
a main predictor of mortality and morbidity.1–6

Several studies have found that clinically relevant
depression in Parkinson’s disease is underdiagnosed
and that it is associated with increased disability and
reduced quality of life. The mean incidence of depres-
sion in Parkinson’s disease is about 40%,4–7 with re-
ported rates varying between 4% and 70% in different
studies, according to different methodological and di-
agnostic criteria. Anxiety disorders are also common,
with higher incidence than in other chronic medical
conditions (38% versus 11%).8 A study by Nuti et al.9

suggested the existence of a wide spectrum of psychi-
atric disorders in Parkinson’s disease, ranging from
pure depressive disorders, to pure anxiety, to comorbid
depression and anxiety disorders.

Previous studies were not conclusive about the etiol-
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ogy of both depression and anxiety disorders in Parkin-
son’s disease patients.9 Results suggest a multifactorial
process including a reactive state to a chronic disabling
disease and/or an underlying neuropathological pro-
cess involving abnormalities of central monoaminergic
neurotransmitter systems.10 In addition, the descriptive
and clinical characteristics of depression and anxiety in
Parkinson’s disease have also not been carefully inves-
tigated.11,12

This study has the main purpose of evaluating the
impact of Parkinson’s disease severity, depression, and
anxiety on the health-related quality of life of patients.

METHODS

We performed a cross-sectional study including all id-
iopathic Parkinson’s disease patients observed in a spe-
cialized movement disorders consultation of a general
hospital during a 6-month period. An informed consent
was obtained from each patient. Idiopathic Parkinson’s
disease was diagnosed according to the clinical criteria
of the United Kingdom Parkinson’s Disease Society
Brain Bank (UK-PDS-BB).13 The Mini-Mental State Ex-
amination (MMSE) was used to exclude dementia, ac-
cording to cutoff score levels of 15 for illiterate patients,
22 for patients who had from 1 to 11 years of schooling,
and 27 for patients with more than 11 years.14,15 Pa-
tients with additional functional impairment due to
medical comorbidity were also excluded from this
study.

The assessment instruments were the Short Form-36
Health Survey questionnaire, the Hospital Anxiety and
Depression Scale, and the Hoehn and Yahr degree of
disability scale. The first two were administrated in a
face-to-face interview, in order to minimize missing val-
ues and evaluate helpfulness of collateral information.
In addition, patients were questioned about psychiatric
relevant history and current psychotropic medication.

Assessment Instruments

Short Form-36 Health Survey Questionnaire The Short
Form-36 Health Survey16 is the most widely used qual-
ity-of-life measurement not specific to age, disease, or
treatment. It generates a profile of scores for eight
health dimensions: physical functioning, role limita-
tions due to physical problems, bodily pain, general
health perceptions, social functioning, role limitations

due to emotional problems, mental health, and vitality.
These eight dimensions may be grouped in two sum-
mary domains of physical and mental health: physical
summary score includes physical functioning, physical
role functioning, bodily pain, general health, and vital-
ity; mental summary score includes mental health, emo-
tional role functioning, social functioning, vitality, and
general health dimensions.

This questionnaire has good psychometric qualities,
and in Portuguese validation17,18 only the social func-
tioning dimension demonstrated a reliability coefficient
lower than 0.80. On the other hand, some of Short
Form-36 Health Survey items are not relevant to elderly
patients, resulting in high levels of missing data; to
minimize this we used the face-to-face administration
of the questionnaire, which has been reported as
equally consistent with self-administration scores.19

Hospital Anxiety and Depression Scale The Hospital
Anxiety and Depression Scale20 contains 14 items and
consists of anxiety and depression subscales. Each item
is rated on a four-point scale of 0–3, giving maximum
scores of 21 for anxiety and depression.

The depression subscale is weighted toward the emo-
tional aspects of depression (emphasizing anhedonia
rather than sadness) and does not include physical and
cognitive symptoms or suicidal ideation. Only the item
regarding feeling “slowed down” overlaps with core
Parkinson’s disease symptoms.

The authors of this scale suggested the cutoff value of
8 for both subscales. Its use as a severity measure is
controversial, but they mentioned the classification of
mild (8–10), moderate (11–15), and severe anxiety or
depression (16–21) scores. The total Hospital Anxiety
and Depression Scale may be used as a measure of
global mood disorder. The Portuguese version21 offers
good psychometric properties similar to those in inter-
national studies.

Previous studies indicate the validity of using the
Hospital Anxiety and Depression Scale to screen for
depressive and anxious symptoms in Parkinson’s dis-
ease.11,12 Until now there was no consensus about op-
timal cutoff scores for Parkinson’s disease patients.22,23

Hoehn and Yahr Degree of Disability Scale The Hoehn
and Yahr scale24 is a standard clinical measure of Par-
kinson’s disease progression. It globally measures signs
and symptoms of functional impairment, including
postural instability, rigidity, tremor, and bradykinesia.
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The stages 1 to 3 represent low to moderate incapacity,
and stages 4 to 5 indicate serious incapacity. The de-
scriptive analysis of this study uses a modified ver-
sion25 that includes intermediate stages.

Scoring and Statistical Analysis
Summary scores as well as the subdimensions of the
Short Form-36 Health Survey were calculated according
to the scoring algorithm. The difference in proportions
was assessed by chi-square or Fisher’s exact test. Mean
values were compared by the t test or Aspin-Welch
unequal variance test. When normality conditions were
not guaranteed, we compared difference in medians by
Mann-Whitney test. Spearman rank correlation coeffi-
cients were calculated to assess the direction and mag-
nitude of association between variables. Multiple re-
gression analysis was used to determine the factors that
best accounted for variance in quality-of-life scores.

PASS 2008 (Kaysville, Utah, version 08.05) was used
to calculate sample size and statistical power. Statistical
analysis was performed with NCSS 2007 (Kaysville,
Utah, version 07.1.5). Statistical significance was only
accepted at a significance level of 0.05, on a bilateral
hypothesis test.

RESULTS

Descriptive Analysis
Forty-five consecutive patients were evaluated. Two
were excluded from statistical analysis by outlier and
missing values, leaving 43 for the study sample. There
were 24 women (56%), and patients had a mean age of
72 years old (range�55 to 86 years).

The age of Parkinson’s disease onset varied between 49
and 82 years old, with a mean of 65 years and disease
duration of 1 to 23 years. The severity of Parkinson’s
disease according to the modified Hoehn and Yahr scale
was classified as stage 1 in three patients (7%), stage 2 in
26 patients (60%), stage 2.5 in seven patients (16%), stage
3 in five patients (12%), and stage 4 in two patients (5%).

Three patients were taking antidepressant medica-
tion with infratherapeutic dose; none of the patients
had relevant psychiatric history.

The means of the eight dimensions of Short Form-36
Health Survey showed that the most impaired aspects
in Parkinson’s disease were those included in physical
summary score, with the exception of bodily pain score
(Figure 1). The lowest mean score in the “role limita-

tions due to physical problems” dimension is compat-
ible with the Parkinson’s disease compromise of fine
movements. There were no significant differences be-
tween sex and age.

Anxiety and depression (cutoff value of 8 in the Hos-
pital Anxiety and Depression Scale subscales) were
present in 58% of patients (n�25) in both cases; 44% of
these patients presented a moderate to severe degree of
anxiety (n�11), and 60% presented a moderate to se-
vere degree of depression (n�15).

Correlational Analysis in Patients With Original Hoehn
and Yahr Stage 2 Parkinson’s Disease
The original Hoehn and Yahr scale, without intermedi-
ate stages, persists as the preferred Hoehn and Yahr
version for investigational purposes. To control con-
founding by illness severity, we restricted subsequent
correlational analysis to patients with original Hoehn
and Yahr stage 2 Parkinson’s disease (n�33). This left
us with a subsample of 18 women and 15 men; mean
and limits of age and years since diagnosis were similar
to the total sample.

The scores of the Hospital Anxiety and Depression
Scale (cutoff value of 8 in each subscale) showed that
anxiety was present in 55% of patients (n�18) and de-
pression in 58% of patients (n�19). There was a mod-
erate to severe degree of anxiety (cutoff value of 11) in
33% of patients (n�6) and of depression in 84% of
patients (n�16) meeting Hoehn and Yahr stage 2 crite-

FIGURE 1. Short Form-36 Health Survey (SF-36) Dimension
Scores in the Study Sample (n�43)
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ria. Using the Mann-Whitney test, we found that
women had significantly higher anxiety and depression
scores than males (z��2.49 and �2.41, respectively;
p�0.05).

In order to identify the specific components of anxi-
ety and depression in Parkinson’s disease, we under-
took an item-by-item analysis of the patients’ scores on
the Hospital Anxiety and Depression Scale-A and Hos-
pital Anxiety and Depression Scale-D. We calculated
the percentage of patients obtaining scores of 0–3 for
each item separately. This analysis suggested that feel-
ing tense, experiencing excessive worrying thoughts, an
inability to relax, and restlessness were the main char-
acteristics of anxiety (Table 1). Inability to laugh, feeling
unhappy, feeling slowed down, losing interest in per-
sonal appearance, and losing interest in formerly enjoy-
able activities were the main characteristics of depres-
sion for these patients (Table 2).

The presence of anxiety or depression led to lower
quality of life (z�3.33 and 2.52, respectively; p�0.05),
including a significant impact in the physical summary
score (z�2.28 and 2.48, respectively; p�0.05).

The numerical Hospital Anxiety and Depression
Scale gives us more statistical power. The Spearman
coefficients (Table 3) showed a significant negative cor-
relation between Hospital Anxiety and Depression
Scale and global quality-of-life scores, higher in anxiety
(r��0.75, p�0.01) than depression (r��0.54, p�0.01).
Both anxiety and depression scores were significantly
correlated with physical summary quality-of-life score,
also with a stronger magnitude for anxious (r��0.55,
p�0.01) than depressive symptoms (r��0.40, p�0.05).
In addition, anxiety score was significantly correlated to
the majority of Short Form-36 Health Survey dimen-
sions. There was no significant correlation between the
Hospital Anxiety and Depression Scale or Short

Form-36 Health Survey scores and age, age at Parkin-
son’s disease onset, or disease duration.

Multiple Regression Analysis
To determine which factor contributed most to quality-
of-life score, we performed a multiple regression anal-
ysis including illness severity and anxious/depressive
symptoms (the independent variables were operated as
if they were interval ones).

The analysis about global quality of life revealed that
the most important predictive factor was the Hospital
Anxiety and Depression Scale score (r��0.51,
p�0.0002), followed by Hoehn and Yahr stage
(r��0.30, p�0.0198). Together they accounted for 42%
of the variance of global Short Form-36 Health Survey
score. With regard to the overlap of contents in Hospital
Anxiety and Depression Scale global and its subscales’
scores, we performed a separate analysis including
these last scores. This model accounted for 41% of the
variance of the quality-of-life scores, with the largest
standardized regression coefficient related to anxiety
score (r��0,36, p�0.03), and a nonsignificant one to
depression score (Table 4).

This analysis watched for normality assumptions and
potential sources of error like collinearity. Power analysis
revealed that a sample size of 43 achieves 80% power to
detect an R2 of 0.22 attributed to three independent vari-
ables using a significance level of 0.05.

DISCUSSION

Previous studies demonstrated that Parkinson’s disease
affects not only motor functioning, but also all mea-
sured aspects of quality of life, including emotional
well-being and social functioning.4–7 Severity of motor

TABLE 1. Item-By-Item Analysis for the HADS-A in Hoehn and Yahr Scale Stage 2 Parkinson’s Disease Patients (n�33)

Anxiety Subscale Items Median (95% CI)

Item Responses

0 1 2 3

n % n % n % n %
A1. I feel tense or “wound up” 1 (1–2) 5 15 16 48 5 15 7 21
A2. I get a sort of frightened feeling as if something awful is about to happen 0 (0–1) 19 58 5 15 6 18 3 9
A3. Worrying thoughts go through my mind 1 (1–2) 9 27 8 24 10 30 6 18
A4. I can sit at ease and feel relaxed 1 (0–2) 13 39 4 12 11 33 5 15
A5. I get a sort of frightened feeling like “butterflies” in the stomach 0 (0–1) 21 64 9 27 0 3 9
A6. I feel restless as if I have to be on the move 1 (1–2) 8 24 10 30 7 21 8 24
A7. I get sudden feelings of panic 0 (0–1) 19 58 11 33 1 3 2 6

HADS-A�Hospital Anxiety and Depression Scale-Anxiety
0�no symptoms; 3�most severe symptoms
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features of Parkinson’s disease is a major factor in how
patients subjectively experience the impact of the dis-
ease, but previous multivariate analyses reported de-
pression as the main factor correlated with worse qual-
ity of life in Parkinson’s disease, accounting for up to
60% of quality-of-life impairment.4–7

In this study, with the exception of significantly
higher anxiety and depression scores in females, we did
not find any significant association between anxiety or
depression and demographic characteristics (sex, age)
or clinical features of Parkinson’s disease (age at onset,
disease duration, Hoehn and Yahr rating). This sug-
gests that anxiety and depression in Parkinson’s disease
are not closely correlated with the severity of motor
symptoms or degree of disability. In addition, the mul-
tiple regression analysis revealed that the strongest pre-
dictor of quality of life in Parkinson’s disease was the
Hospital Anxiety and Depression Scale score, which,
together with Hoehn and Yahr score, accounted for 42%
of the variance of global quality-of-life score.

The results showed that anxious and depressive
symptoms had a negative correlation with global qual-
ity of life and that a cutoff value of 8 in both Hospital
Anxiety and Depression Scale subscales was sensitive
to it. Anxious symptoms had the strongest impact in the
quality of life of Parkinson’s disease patients, even in a
sample with a clearly lower proportion of moderate-
severe anxiety cases compared with depressive ones.
Anxiety was also strongly correlated with physical
summary score, suggesting two hypotheses: anxiety
gives a subjective perception of higher motor compro-
mise, and/or anxiety is the somatic translation of a
central biochemical disturbance that accompanies Par-
kinson’s disease.

The homogeneity in clinical and psychiatric approach
and the absence of missing values in our database were

advantages compared with a previous study.26 The
sample size guaranteed statistical power concerning the
regression analysis conclusion of this study—anxiety
had the strongest predictive value in quality of life of
Parkinson’s disease patients. However, the sample het-
erogeneity about Parkinson’s disease severity and un-
derrepresentation of most Hoehn and Yahr stages limit
generalization of results. In this context, we emphasize
the interpretation of these results mainly in patients
with original Hoehn and Yahr stage 2 Parkinson’s dis-
ease.

The use of a generic measure for quality-of-life as-
sessment (Short Form-36 Health Survey questionnaire)
excluded specific aspects of Parkinson’s disease man-
agement, like iatrogenic symptoms.2–4 In fact, this study
did not comprise a detailed assessment of clinical Par-
kinson’s disease characteristics, but previous studies
noted that the Hoehn and Yahr scale had stronger cor-
relation with quality-of-life scores than other more de-
tailed clinical assessment scales (e.g., the Unified Par-
kinson’s Disease Rating Scale).4

The complexity of the concept of quality of life is
certainly the main limitation of this study, because
many variables that potentially contribute to quality of
life, such as social support, individual coping strategies,
and cultural context, were not directly measured.

While anxiety or depression etiology in Parkinson’s
disease is unclear (biochemical changes, psychosocial
factors, and situational stressors have all been impli-
cated), their adverse effect on the quality of patients’
lives becomes reinforced. In addition, it is recognized
that severe anxiety and/or depression can, in turn,
make the motor symptoms of Parkinson’s disease
worse.

This study emphasizes the impact of anxiety on qual-
ity of life of these patients. Anxiety may be high shortly

TABLE 2. Item-By-Item Analysis for the HADS-D in Hoehn and Yahr Scale Stage 2 Patients (n�33)

Depression Subscale Items
Median
(95% CI)

Item Responses

0 1 2 3

n % n % n % n %
D1. I still enjoy the things I used to enjoy 0 (0–0) 24 73 2 6 4 12 3 9
D2. I can laugh and see the funny side of things 2 (0–2) 11 33 5 15 12 36 5 15
D3. I feel cheerful 2 (1–2) 5 15 10 30 11 33 7 21
D4. I feel as if I am slowed down 3 (3–3) 1 3 4 12 2 6 26 79
D5. I have lost interest in my appearance 1 (0–2) 11 33 7 21 6 18 9 27
D6. I look forward with enjoyment to things 1 (0–2) 15 45 5 15 6 18 7 21
D7. I can enjoy a good book or TV programme 0 (0–1) 18 55 6 18 2 6 7 21

HADS-D�Hospital Anxiety and Depression Scale-Depression
0�no symptoms; 3�most severe symptoms
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after diagnosis but declines as patients increasingly
cope with the experience of living with the illness. Nev-
ertheless, several factors may predispose its persistence
during illness course: Parkinson’s disease patients can
become embarrassed about their motor impairment,
particularly the tremor, stooped posture, and shuffling
gait, and may avoid social situations because of the fear
of negative evaluation. In addition, the unpredictability
of function associated with on-off fluctuations, the dis-
turbance of balance and risk of falls when walking are
among the symptoms more likely to contribute to anx-
iety.

Physicians tend to ignore anxiety and depression in
older patients, concentrating instead on physical com-
plaints. Additionally, many older patients are reluctant
to talk about their feelings or deny feeling sad or de-
pressed. In this context, clinicians must be aware of
other relevant signs, including worries about being a
burden, feelings of worthlessness or self-loathing, los-
ing interest in pleasurable pastimes, social withdrawal,
and isolation (reluctance to be with friends, engage in
activities, or leave home). All these symptoms make

dealing with Parkinson’s disease more difficult and cre-
ate a vicious cycle that impairs quality of life.

In this study, item analysis report concerning Hospi-
tal Anxiety and Depression Scale reemphasizes the im-
portance of assessing these psychosocial issues. The
main characteristics of anxiety and depression included
feeling tense, experience of excessive worrying
thoughts, feeling unhappy, and losing interest in per-
sonal appearance, which have no relation with somatic
symptoms of Parkinson’s disease and that reflect a
lower ability to get over the personal and social chal-
lenges that Parkinson’s disease patients experience.

In this context, clinicians should ensure the diagnosis
and treatment optimization of depressive or anxious
symptoms, including a first psychopharmacological in-
tervention (mainly antidepressants) followed by a psy-
chiatrist consultation if symptoms persist. In fact, some
patients may benefit from psychotherapy or cognitive
behavior therapy, in order to help them work through
stressful life changes, change negative thinking pat-
terns, and develop better coping skills. In addition, sup-
port groups can be a great help to connect people with
others who are going through the same challenges.

The Hospital Anxiety and Depression Scale has the
advantage of assessing anxiety and depressive symp-
toms, with a low overlap with somatic symptoms of
Parkinson’s disease is a self-rating possibility and takes
little time to administer. In this context, we think it can
ameliorate the detection of reversible depressive and
anxious symptoms, especially when used by nonpsy-
chiatric clinicians.

CONCLUSION

This study supports the notion that depressive or anx-
iety disorders do not have a simple linear relationship
with Parkinson’s disease severity or duration. Addi-
tionally, it highlights their impact on quality of life,

TABLE 3. Spearman Correlations in Original Hoehn and Yahr
Scale Stage 2 Patients (n�33)

HADS-
Anxiety

HADS-
Depression

HADS-
Global

SF-36 total score �0.75** �0.54** �0.66**
Physical summary score �0.55** �0.40* �0.49**
Mental summary score �0.79** �0.66** �0.75**
Physical functioning �0.49** �0.40* �0.50**
Physical role functioning �0.22 �0.00 �0.07
Bodily pain �0.30 �0.11 �0.20
General health �0.57** �0.68** �0.67**
Vitality �0.36* �0.60** �0.56**
Social functioning �0.43* �0.42* �0.42*
Emotional role functioning �0.54** �0.13 �0.32
Mental health �0.60** �0.63** �0.65**

*p�0.05
**p�0.01
SF-36�Short Form-36 Health Survey; HADS-A�Hospital Anxiety

and Depression Scale

TABLE 4. Multiple Regression Analysis (n�43)

Independent Variable Regression Coefficient (r) Standardized Coefficient p (��0.05)

Hoehn and Yahr scale stage �8.27 (�15.8, �0.69) �0.28 0.033
HADS-Anxiety �1.34 (�2.57, �0.10) �0.36 0.035
HADS-Depression �0.69 (�1.74, 0.37) �0.21 0.195
R2�0.45
Adjusted R2�0.41

Dependent variable: Short Form-36 Health Survey global score.
HADS�Hospital Anxiety and Depression Scale
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reemphasizing the need for psychopathological assess-
ment in Parkinson’s disease multidisciplinary care.26

The results showed that anxiety had a prevailing im-
pact on quality of life and reinforced the different
meanings of anxious and depressive symptoms in Par-
kinson’s disease patients. Difficulties in coping with
disease, a comorbid depressive syndrome, and the un-
derlying neuropathological process are all possible eti-
ologies that call for different therapeutic strategies. We
think a therapeutic approach must be individualized,
including an association between antiparkinson drugs

and psychopharmacological treatment and/or psycho-
therapeutic interventions whenever indicated.

Further investigation is needed to clarify the patho-
physiology of anxiety and depression in Parkinson’s
disease, in order to guide pharmacological intervention
(e.g., antidepressive drug selection) and to optimize
multidisciplinary care of these patients. The Hospital
Anxiety and Depression Scale has the advantage of
screening both anxious and depressive states, allowing
for better therapeutic management of psychopatholog-
ical symptoms in Parkinson’s disease patients.
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Hospital Anxiety and Depression Scale and the Geriatric De-
pression Scale in Parkinson’s disease. Behav Neurol 2006; 17:
109–115

13. Hughes AJ, Daniel SE, Kilford L, et al: Accuracy of clinical
diagnosis of idiopathic Parkinson’s disease: a clinico-patho-
logical study of 100 cases. J Neurol Neurosurg Psychiatry
1992; 55:181–184

14. Folstein MF, Folstein SE, McHugh PR: “Mini-Mental State”: a
practical method for grading the cognitive state of patients for
the clinicians. J Psychiatr Res 1975; 12:189–198

15. Guerreiro MS, Botelho MA, Leitão O, et al: Adaptação à popu-
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