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EARLY-ONSET PARKINSON’S 
DISEASE AND DEPRESSION
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ABSTRACT - Patients with Parkinson’s disease (PD) in whom symptoms start before the age of 45 years
(EOPD) present different clinical characteristics from those with the late-onset form of the disease. The
incidence of depression is believed to be greater in patients with EOPD than with the late-onset form of
the disease, although there is no risk factor or marker for depression in patients with PD. We studied 45
patients with EOPD to define the frequency of depression and to identify possible differences between
the groups with and without depression. Depression was diagnosed in 16 (35.5%) of the patients, a high-
er incidence than in the population at large but similar to the figure for late-onset Parkinson disease; 8
(50%) of the patients had mild depression, 4 (25%) moderate depression and 4 (25%) were in remission.
There was no relationship between depression and any of the clinical characteristics of the disease, although
the EOPD patients with depression presented earlier levodopa-related complications and were more affect-
ed on the Hoehn-Yahr, UPDRS and Schwab-England scales.
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Doença de Parkinson de início precoce e depressão

RESUMO - Os pacientes com doença de Parkinson (DP) cujo início dos sintomas ocorre até os 45 anos (DPIP),
apresentam características clínicas que a diferem da doença de início tardio. Estudos têm sugerido que
pacientes com DPIP têm maior incidência de depressão quando comparados aos de início tardio, mas sem
definição de algum marcador específico da doença para depressão. Estudamos 45 pacientes com DPIP, para
definir a freqüência da depressão e verificar possíveis diferenças entre os grupos com e sem depressão. A
depressão foi diagnosticada em 16 (35.5%) pacientes estando acima da média da população geral, porém
semelhante aos índices relatados pelos estudos de pacientes com DP de início tardio; 8 (50%) pacientes
tinham depressão leve, 4 (25%) moderada e 4 (25%) estavam em remissão.Não houve relação da depressão
com nenhuma das características clínicas da doença, embora apresentem complicações mais precoces da
levodopaterapia, e sejam mais afetados nas escalas de Hoehn-Yahr, UPDRS e Schwab-England.

PALAVRAS-CHAVE: doença de Parkinson, doença de Parkinson de início precoce, depressão.

Parkinson's disease (PD) is the second most com-
mon neurodegenerative disease and affects 1 to 2%
of the population over 65 years of age1. Patients who
develop the clinical manifestations of PD at an ear-
lier age are called early-onset PD (EOPD) and repre-
sent 5 to 10% of the total2. The cut-off age defined
by the majority of authors has traditionally been 40
years3,4, which is approximately two standard devia-
tions below the average age of all patients5. There
is a subgroup of these patients in whom symptoms
start before the age of 21 years; this form of the dis-
ease is called juvenile-onset Parkinson’s disease4. A
number of recent studies, however, have shown gen-
etic mutations in a large proportion of patients with
EOPD, and a cut-off age of 456 or 507 years has been

used. Although EOPD has been considered as the
lower limit of the age range for presenting PD, dif-
ferences in the clinical characteristics, progression of
the disease, latency period for the appearance of lev-
odopa-related complications and prognosis suggest
that there are two subtypes of the disease8-10.

The incidence of depression in EOPD is believed
to be greater than in the late-onset form of the dis-
ease11. EOPD reduces patient’s quality of life inde-
pendently of motor symptoms, and there is evidence
that the condition is underdiagnosed and undertreat-
ed12,13. The etiology of depression in PD is complex
and probably includes biological and external fac-
tors. Studies suggest that in addition to the dopamin-
ergic systems, the serotoninergic, noradrenergic and
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cholinergic systems are also affected in PD and that
they may contribute to cognitive and behavioral dys-
function in these patients. This would explain the
lack of response of nonmotor symptoms to dopamin-
ergic therapy14. There is a greater risk of depression
in patients with PD compared with patients of oth-
er chronic diseases that cause a similar degree of dis-
ability, and it has been hypothesized that depression
may be a consequence of progressive brain damage15.
Studies have indicated that depression in PD is asso-
ciated with rapid cognitive and motor degeneration,
suggesting that it may be a marker for a more exten-
sive lesion in the brain stem16.

In this study we aimed to define the frequency of
depression in patients with EOPD and to identify pos-
sible differences between the groups with and with-
out depression.

METHOD
Patients diagnosed with EOPD according to the follow-

ing criteria were studied. 

Inclusion criteria – 1) diagnosis of idiopathic PD (IPD)
based on the presence of at least two of the following signs
or symptoms: bradykinesia, tremor, muscular rigidity, and
postural instability; 2) good response to levodopa treat-
ment (>30%); 3) progressive disease; 4) the absence of clin-
ical signs characteristic of other alternative diagnoses; 5)
the absence of significant early cognitive change; 6) the

absence of a known etiological factor for parkinsonism; 7)
the onset of symptoms before the age of forty-five years6,17. 

Exclusion criteria – 1) the use of neuroleptic agents or
dopaminergic blockers in the previous six months; 2) cere-
bral ischemia; 3) encephalitis; 4) intoxication with a sub-
stance known to cause parkinsonism; 5) a family history of
Wilson’s disease or Huntington’s disease; 6) a congenital
disease; 7) the presence of supranuclear ophthalmopare-
sis, long tract signs, ataxia, apraxias, alien limb sign, early-
onset dementia, severe postural instability (until the first
year after the start of the symptoms), psychosis unrelated
to levodopa and Kayser-Fleischer ring; 8) computerized
brain tomography and/or encephalic magnetic resonance
imaging suggestive of hydrocephaly, vascular or other types
of lesions in the basal nuclei, reduced serum ceruloplasmin
levels, the presence of acanthocytes in the hemogram and
abnormal VDRL.

Patients were considered to have major depression if
they had 5 or more of the 9 symptoms of the criteria of the
“Diagnostic and Statistical Manual of Mental Disorders 4th

Edition (DSM-IV)”; one of these symptoms had to include
anhedonia or depressed mood for at least 2 weeks18. We
used the Hamilton scale with 17 items to quantify the sever-
ity of the depression19. Scores below 8 were considered to
indicate depression in remission, between 8 and 18 mild
depression, between 18 and 24 moderate depression, and
above 24 severe depression. The DSM-IV and Mini Mental
State Examination (MMSE) were used as criteria to diag-
nose dementia20. MMSE cut-off levels for diagnosing

Table 1. Scores for all the items on the Hamilton scale.

Item on the Hamilton scale No. of patients 

who scored in 

each item

Percentage (%) of points scored in 

each item in relation to the maximum

possible number of points

1.Mood 16 37.5

2.Feeling of guilt 4 7.81

3.Suicide 3 10.94

4.Initial insomnia 10 50

5.Middle insomnia 11 50

6.Terminal insomnia 12 40.62

7.Work and activities 16 51.36

8.Motor delay 13 26.56

9.Motor agitation 7 10.94

10.Psychic anxiety 13 35.94

11.Somatic anxiety 11 21.87

12.Gastrointestinal somatic symptoms 4 15.62

13.General somatic symptoms 12 43.75

14.Genital symptoms 7 25

15.Hypochondriasis 1 1.56

16.Weight loss 3 10.42

17.Insight 1 3.12
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dementia were 13 for illiterate patients, 18 for patients
who had from 1 to 8 years of schooling and 26 for patients
with more than 8 years21. The severity of PD was quanti-
fied using the Hoehn-Yahr scales, the Unified Parkinson
Disease Rating Scale (UPDRS) motor examination and the
Schwab and England activities of daily living22. Patients
were examined between August 2002 and March 2004.
Some patients were examined twice or more; the worst
score was always chosen for analysis. The study was ap-
proved by the Ethics Committee of the Hospital de Clínicas,
Federal University of Paraná. Forty-five patients were found
to fulfill the above criteria, and their clinical and epidemi-
ological characteristics are shown in Tables 1 and 2.

The patients were divided into two groups after assess-
ment: Group 1, which consisted of cases with depression,
and Group 2, those without depression.

For statistical analysis we used the Student one-sided
‘t’ test, the Mann-Whitney and Pearson and Spearman tests,
the chi-squared test with Yates correction and the Fisher
test.

RESULTS
Of the 45 patients that fulfilled the criteria, 16

(35.6%) were found to have depression and 29
(64.4%) not to have depression. These patients with-
out depression were used as a control group. The
average score on the Hamilton scale for the 16 de-
pressed patients was 13.1±6.2. Eight (50%) of these
had mild depression, 4 (25%) moderate depression
and 4 (25%) were in remission; no patients present-
ed severe depression. Of the 17 items on the Hamil-
ton scale, those with scores greater than 50% were
mood, work and activities, motor delay, psychic anx-

iety, terminal insomnia, general somatic symptoms,
somatic anxiety, middle insomnia and initial insom-
nia. The greatest score in relation to the maximum
possible score, which represents the greatest severi-
ty, was for the item work and activities followed by
initial and middle insomnia and general somatic
symptoms (Table 1). There was no difference between
the averages on the Hamilton scale for the 10 pa-
tients (62.5%) who were having treatment for depres-
sion (12.2±6.2) and the 6 (37.5%) who were not
(14.5±6.6) (p<0.25). There was a correlation between
the Hamilton scale and total duration of the disease
(r=0.46, p<0.05), use of levodopa (r=0.39, p<0.05), le-
vodopa dose (r=0.31, p<0.05), UPDRS (r=0.43, p<0.05),
Hoehn-Yahr (r=0.45, p<0.05) and the Schwab-England
scale (r= –0.59, p<0.01) in both groups.

The male sex predominated in both groups; how-
ever, average age, level of education, MMSE, propor-
tion of the akinetic-rigid form and the classic symp-
tomatic triad (tremor, rigidity and bradykinesia), dura-
tion of the disease and the length of time for which
the patients were followed up during assessment
were similar in both groups and showed no statisti-
cal difference (Table 2). Age at onset, initial clinical
form, side on which symptoms started, dystonia dur-
ing the early stages of the disease, history of smok-
ing, life in a rural environment, exposure to herbi-
cides or pesticides, ingestion of well water and a fam-
ily history of PD were all similar in the groups with
and without depression (Table 3).

The average severity on the Hoehn-Yahr scale and

Table 2. Clinical and epidemiological characteristics of 45 cases of early-onset Parkinson’s disease at evaluation. 

Patients 

(n=45)

With depression

(n=16)

Without depression

(n=29)

p

Age in the evaluation (years) 45.56±7.31

(31-67)

46.19±8.36

(36-67)

45.21±6.79

(31-59)

<0.34

Sex

Male

Female

28

17

10 

6

18 

11

<0.76

Level of education (years) 7.24±4.58

(0-15)

7.25±3.96

(0-15)

7.24±4.95

(0-15)

<0.50

MMSE 28.6±2.7

(20-30)

28.6±2.3

(23-30)

28.5±2.9

(20-30)

<0.43

Clinical form at the time

Akinetic-rigid

Rigidity-bradykinesia-tremor

23

22

6

10

17

12

<0.17

Disease duration (years) 8.9±6.2

(1-25)

10.2±7.6 

(1-25)

8.1±5.3 

(1-22)

<0.17

Follow-up period (years) 3.6±3.4 

(0.5-15)

4.6±3.2 

(0.5-11)

3.1±3.6 

(0.5-15)

<0.14

MMSE, Mini Mental State Examination.
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Table 3. Clinical and epidemiological characteristics at disease onset in 45 patients with early-onset Parkinson’s disease.

Patients

(n=45)

With depression

(n=16)

Without depression

(n=29)

p

Age/onset (years) 36.67±5.82

(19-45)

35.94±6.69

(19-44)

37.07±5.37

(28-45)

<0.28

Initial clinical form

Akinetic rigidity

Tremor

Postural instability

26

14

5

9

4

3

17

10

2

<0.17

Side of the body at onset

right

left

27 

18

9

7 

18 

11

<0.70

Initial dystonia 12 5 7 <0.62

History of PD in other family members 5 1 4 <0.43

Smoking

Yes

No

17

28

7

9

10

19

<0.52

Rural environment

Yes

No

30

15

13

3

17

12

<0.13

Exposure to herbicides or pesticides

Yes

No

7

38

3

13

4

25

<0.97

Ingestion of well water

Yes

No

36

9

15

1

21

8

<0.96

Table 4. Treatment, complications and severity indices in 45 patients with early-onset Parkinson’s disease.

Patients

(n=45)

With depression

(n=16)

Without depression

(n=29)

p

Average daily levodopa 

dose (mg)

393±337

(200-1000)

434±346

(200-1000)

397.5±331

(200-1000)

<0.28

Complications/levodopa (n)

Yes

No

22

8

10

6

12

2

<0.17

Disease duration at onset of

complications (years)

7±3

(2-14)

6.3±2.2

(3.5-9)

7.5±3.5

(2-14)

<0.19

Duration of levodopa at onset

of complications (years)

4.6±2.3

(1.5-10)

3.6±1.5

(1.5-5)

5.1±2.6

(1.5-10)

<0.06

Surgical treatment 11 6 5 <0.76

Hoehn-Yahr Staging Scale 2.4±0.9

(1-5)

2.65±0.94

(1-4)

2.25±0.80

(1-5)

<0.08

UPDRS/ motor scale 21.4±9.06

(7-46)

24.1±11.2

(7-46)

19.6±7.46

(8-40)

<0.07

Schwab-England scale 78%±18.11

(20-100)

71%±24.28

(20-100)

83%±25

(30-100)

<0.10

UPDRS, Unified Parkinson’s Disease Rating Scale.

the UPDRS motor scale was greater in the group with
depression and showed a slight, but at non insignif-
icant, statistical level. The Schwab-England scale was

greater in the group without depression, but was
not statistically significant either (Table 4).

No statistically significant difference was found
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between the groups in terms of daily dose of lev-
odopa, levodopa-related complications or duration
of the disease before the onset of complications;
there was, however, a slight statistical trend for dura-
tion of levodopa use until the onset of complications.
The number of patients submitted to surgical treat-
ment in the groups with and without depression was
similar. (Table 4).There was a correlation between
the duration of the disease and the daily living scale
in the group with depression (r= –0.49, p<0.056) and
without depression (r= –0.42, p<0.02); between the
duration and the severity of the disease measured
on the H-Y scale in the group with depression (r=0.66,
p<0.05) and without depression (r=0.64, p<0.05); and
between the duration of the disease and the lev-
odopa dose in patients with depression (r=0.50,
p<0.05) and without depression (r=0.73, p<0.05).

DISCUSSION

The frequency of depression in early-onset PD in
our study was greater than in the population at large,
in which prevalence is between 5.4% and 8.9%23. It
was similar, however, to that found in studies which
included all patients with PD, irrespective of age at
onset12,24. The frequency of major depression has been
estimated to vary between 2.7 and 70% of all pa-
tients with PD, with an average around 40%. This
large disparity is probably due to differences in the
methodology used to diagnose depression16. Various
authors have suggested that the frequency of depres-
sion in EOPD is higher than in patients with late-onset
PD11. These results were not reproduced in our study.
The findings derived from our cases agree with those
of studies which showed that most patients present
a clinical picture of mild depression24. Not all of the
patients with depression were being treated with
medication, showing that depression among our pa-
tients is also often underdiagnosed and untreated13.
Identification of depression in patients with PD is
made difficult by the overlap of the clinical symp-
toms of the two diseases. This raises questions as to
whether existing scales for diagnosing and assessing
the severity of depression are appropriate in patients
with PD12. This difficulty was confirmed during rou-
tine patient visits to neurologists, who failed to iden-
tify depression in over half of the 44% of patients
with PD who were depressed13. Both depression and
anxiety can precede the onset of motor symptoms
by many years; this happens in approximately 25%
of depressed parkinsonians25.

Although we found a positive correlation bet-
ween the duration of the disease and both the para-

meters that measure the severity of the disease
(Hoehn-Yahr and activities of daily living scales) and
the daily levodopa dose, there was not a greater fre-
quency of depression in more severe or longer-dura-
tion cases. This finding was unexpected since EOPD
affects individuals during what is still a very produc-
tive period of life. These patients more commonly
experience loss of employment, a breakdown in fam-
ily relations and a greater degree of stigmatization10. 

The risk factors for depression in patients with PD
are the same as those for depression in the popula-
tion at large, and the only specific marker for depres-
sion in PD was onset of symptoms on the right side
of the body26. The interaction between depression
and PD is bidirectional: depression is a risk factor for
PD and PD is a risk factor for depression27. In anoth-
er study, depression was more frequent in patients
with the akinetic form of the disease, and axial signs
(postural instability and axial rigidity) were more sig-
nificant in depressed patients, suggesting an associ-
ation between depression and nondopaminergic
lesions in PD28. There were no statistical differences
in our study between the two groups in terms of sex,
age at onset, side of the body where the first symp-
toms appeared, levodopa dose, presence of levodopa
therapy complications or whether stereotaxic surgery
had been carried out. Our finding that there is no
relationship between levodopa therapy and depres-
sion agrees with previous findings, thus reaffirming
the hypothesis of nondopaminergic mechanisms in
parkinsonian depression29. The clinical manifestations
that differentiate between EOPD and late-onset PD,
namely the presence of dystonia at onset of the dis-
ease, the predominance of the akinetic-rigid clinical
form and the shorter latency period for the appear-
ance of levodopa-related complications9, were also
similar in both groups in the study.

The fact that we did not find any statistical dif-
ferences in scores for the severity of PD between the
groups with and without depression, together with
the fact that the frequency of depression in PD is
greater than in both the population at large and pa-
tients suffering from other diseases that inflict the
same degree of disability15, suggest that the reactive
or external factor is not as important as the biolog-
ical factor resulting from neuronal lesion in the
pathogenesis of depression in PD.

None of the patients in the study who suffered
from EOPD had a diagnosis of dementia, and the
scores for MMSE and level of education were the
same for the groups with and without depression.
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The low average age and short average total disease
duration may have been contributing factors in the
absence of dementia among our patients compared
with other studies that used older patients with lon-
ger disease duration9. Even in the absence of demen-
tia or depression, patients with advanced PD have a
propensity to present clinically significant impair-
ment in neuropsychological assessments that are con-
sistent with changes in the prefrontal regions in-
volved in the nigra-thalamo-cortical circuits28,30. De-
pression and dementia appear to be independent
predictive factors for mortality31.

Parkin gene mutations are reported to be a major
cause of early-onset parkinsonism (age at onset <45
years) in families with autosomal recessive inheri-
tance and in isolated juvenile-onset parkinsonism
(age at onset <20 years). The frequency of the parkin
mutations in the patients with PD decreased with
increasing age of onset6. In the other hand some epi-
demiological studies indicate a complex interaction
between genetic vulnerability and environmental
factors in patients with early-onset parkinsonism32.
The incidence of PD in family members of 11% of
our patients corroborates the finding that the young-
er the age at onset, the greater the chance of other
family members suffering from PD3.

In short, the incidence of depression observed in
EOPD patients in our study was greater than that of
the population at large, although similar to figures
reported in studies of patients with late-onset PD,
and had no relationship with any clinical character-
istic of the disease. EOPD patients with depression,
however, presented earlier levodopa-related compli-
cations and were more affected on the Hoehn-Yahr,
UPDRS and Schwab-England scales. Further studies
with a larger number of patients with early-onset
Parkinson’s disease are needed to clarify these issues.
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