
Journal ofNeurology, Neurosurgery, and Psychiatry 1990;53:275-278

The pattern of depressive symptoms varies with
progression of Parkinson's disease

Steven J Huber, Donald L Freidenberg, GeorgeW Paulson, Edwin C Shuttleworth,
Jeffrey A Christy

Abstract
Whether or not depressive symptoms
increase in severity with progression of
Parkinson's disease (PD) remains un-

certain. Unlike previous studies, we
examined whether the severity of
specific features of depression (mood,
self reproach, vegetative, and somatic
symptoms) differ with respect to the
progression ofPD. Results indicated that
symptoms related to both mood and
self-reproach were present in the early
stages of PD but did not increase in
severity with advancing disease. Somatic
features of depression were evident early
and increased with disease progression,
and vegetative symptoms were seen only
in the later stages of PD. The different
patterns of these depressive features
with progression of PD may account in
part for the variations seen in previous
studies.
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Depression is the most common behavioural
change in patients with Parkinson's disease
(PD); recent reports found that 30% to 90%
of the patients studied had significant depres-
sion.''6 Variability among these studies may
be related to differences in the definition of
depression, methods of assessment, and/or the
patient populations studied. Regardless,
depressive symptoms are common in these
patients and this finding is of both clinical and
theoretical significance.
At least two issues related to depression in

PD are controversial. First, the specific symp-
toms that contribute to the depression of PD
have not been clearly delineated. Second, the
relationship between the severity of disease
and severity of depressive symptoms is un-

clear. Some studies have suggested that
severity of disease and depressive symptoms
tend to parallel one another,'7 while others
failed to find a systematic relationship.>"''7
This relationship has been examined to
evaluate the question of whether depression in
PD is a reactive or an endogenous feature of
the disease.

Part of the variability among previous
studies may be related to the methods used to
assess depression. The most commonly used
scales are the Beck Depression Inventory
(BDI)'8 and the Hamilton Depression Rating
Scale.'9 Total scores derived from these scales
may be difficult to interpret due to the over-

lapping of somatic features of depression and
those related to PD.20 As part of a previous

study,21 we examined the relationship between
progression of PD and severity of depressive
symptoms using both the full scale BDI and
an abbreviated scale which excluded items
thought to reflect an overlap of depressive
symptoms and somatic features typical of
patients with PD. Results indicated that the
relationships among severity of PD and scores
on the two scales for depression were dif-
ferent. Abnormal full scale scores were
present in early stage patients and increased
with severity of PD, but scores on the ab-
breviated scale were significantly elevated
only in patients with relatively advaiced
disease. The relationship between progression
of PD and distinct features of depression
measured by these scales has not been pre-
viously examined. If it is the case that specific
features of depression vary in their relation-
ship to severity of PD, at least part of the
variability among previous studies may be
related to differences in the distribution of
disease severity of the patients studied.

In this report we initially describe the
qualitative features of depression that charac-
terise patients with PD. We then examine
some specific features of depression that may
vary as a function of disease severity.

Methods
Subjects
We examined 103 patients with idiopathic PD
obtained from the Movement Disorders
Clinic of the Ohio State University. These
patients were recruited by letter and 76%
agreed to participate. This group had a mean
age of 65 years (range of 36 to 88), and mean
duration of disease was 7 0 years (range of one
to 24). All patients were stabilised on anti
Parkinsonian medication at the time of study,
but none were receiving anti-depressants.
None of the patients had a previous history of
stroke or thalamotomy. Severity of PD was
rated according to the Hoehn and Yahr
scale.22 For certain comparisons, patients were
divided into those with mild disease (stages 1
(n = 17) and 2 (n = 36)) and those with
moderate to severe disease (stages 3 (n = 31)
and4(n = 15)).

Forty seven normal controls participated.
Thirty three of the controls were spouses of
the patients and 14 were obtained from the
local Parkinson support group. None of the
controls had a previous history of neurological
disease or alcoholism. This group had a mean
age of 64-3 years (44 to 79). All participants
gave informed consent before participating.
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Table I Beck Depression Inventory items classified intofour categories

Mood Self reproach Vegetative Somatic

1 Feeling sad 3 Feel like a 16 Ability to sleep 14 Physical
failure appearance

2 Discouraged 5 Feeling guilty 18 Appetite loss 15 Ability to
about the future work

4 Dissatisfied and 6 Deserves to be 19 Weight loss 17 Fatigue
bored punished

10 Crying 7 Sense of self- 21 Interest in sex 20 Concern about
disappointment health

11 Irritability 8 Self-blame
12 Interest in 9 Suicidal

others thoughts
13 Decision making

Evaluation of depression
Depressive symptoms were evaluated using
the BDI.'8 This is a self-rating scale which
evaluates 21 symptoms related to depression
on a scale of 0 (absent) to 3 (most severe). For
certain comparisons, individual questions
were grouped into four categories that in-
cluded; mood, self-reproach, vegetative, and
somatic symptoms (table 1). These categories
were based on clinical judgement.

Statistical analysis
Since data related to depression were often
not normally distributed, non-parametric stat-
istical procedures were used to analyse this
data. These included Spearman's rank-order
(rho) correlation procedure, the Wilcoxon
rank-sum procedure, and the Kruskal-Wallis
analysis of variance with corresponding post
hoc comparisons based on the Newman-Keuls
procedure.23

Results
The patient group had a significantly higher
average score on the BDI than controls (9'7
versus 4-1), p < 0 0001. The two groups were
not significantly different for age, but there was
a difference in the male/female distribution of
patients (65/38) and controls (19/28), p <
0 009. The observed group difference in
severity of depression was probably not
influenced by the distribution of sexes since
mean depression scores of males (7-2) and
females (8 6) were not significantly different.

In an attempt to examine the specific features
of depression that differentiate patients from
controls, we compared the two groups on each
of the 21 questions from the BDI. We exam-
ined both the frequency of positive responses
(that is, a score of 1 or above) using the chi-
square procedure and the average severity
rating. Due to the relatively large number of
comparisons, a p-value ofless than 0-01 defined
statistical significance. As can be seen in table
2, a positive response to nine ofthe 21 questions
was significantly more frequent in the PD
group and the same set of nine questions had
greater ratings of severity for patients com-
pared with controls. Among the four categories
of depressive symptoms listed in table 1, ques-
tions related to somatic symptoms (75%) and
mood (50%) were more likely to differentiate
patients from controls compared to items re-
lated to self-reproach (29%) and vegetative
symptoms (25%).
Next we examined both the quantitative and

qualitative features of depression as a function
of disease severity. Patients were divided into
those with mild (n = 53) and those with
moderate to severe disease (n = 50) as
previously described. There was a significant
difference among the two patient groups and
the control group on total BDI scores (table 3).
Patients with mild disease had higher scores
compared to controls and patients with ad-
vanced disease had the highest scores.
This pattern ofincreasing severity ofdepres-

sion and disease may have been influenced by
average (SD) age since there was a significant
difference among patients with mild PD 62-4
(1-2), moderate to severe PD 67-8 (1-2), and
normal controls 64-3 (1 1), p < 0-006. Post hoc
comparisons (Newman-Keuls) indicated that
patients with moderate to severe disease were
significantly older compared with the other two
groups. However, there was not a significant
correlation between age and severity of depres-
sive symptoms (rho = 0 10). There was also a
significant difference in the male/female dis-
tributions of the three groups (35/18, 30/20,
19/28), p < 0 03, but as stated earlier, total
BDI scores were not influenced by gender.
To examine the relationship between disease

and depression severity more systematically,
total scores from each of the four categories of
depressive symptoms listed in table 1 were
evaluated among the two patient groups and
the normal controls. Three distinct patterns of
results were observed (table 3). For symptoms
related to mood and self reproach there was no
difference between the two patient groups, and
both patient groups had scores significantly
higher than controls. For vegetative symptoms
only patients with advanced disease had sig-
nificantly higher scores compared with con-
trols. Finally, patients with mild disease had
higher somatic scores compared with controls,
and patients with more advanced disease had
the highest scores.

In summary, our results suggest that symp-
toms related to mood and self reproach do not
differ with the severity of disease. Thus, it
appears that these two categories of symptoms
Table 2 Percentage ofpositive symptoms andfor each of
the questionsfrom the Beck Depression Inventorv in
patients with Parkinson's disease (PD) and normal
controls

PD Controls
BDI Questions (n = 103) (n = 47)

1 Feeling sad 17 9
2 Discouraged about the future 26 2*
3 Feel like a failure 12 0
4 Dissatisfied and bored 40 9*
5 Feeling guilty 14 2
6 Sense of being punished 07 0
7 Sense of disappointment 17 6
8 Self blame 23 9
9 Suicidal thoughts 17 0*

10 Crying 25 11
11 Irritability 50 45
12 Interest in others 28 2*
13 Decision-making 48 11*
14 Physical appearance 33 23
15 Ability to work 84 44*
16 Ability to sleep 33 23
17 Fatigue 89 72*
18 Appetite loss 19 4
19 Weight loss 31 9*
20 Concern about health 49 9*
21 Interest in sex 58. 57

*Indicates a significant difference.
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Table 3 Average scores on the Beck Depression Inventory (BDI) for normal controls,
patients with mild Parkinson's disease (PD), and patients with advanced PD. The
pattern ofpost-hoc comparisons are indicated (=, <, >)

Controls Mild PD Advanced PD Kruskal-Wallis
BDI (n = 47) (n = 53) (n = 50) ANOVAp

Total 41 < 8-1 < 115 <00001
Mood 0-8 < 2.1 = 24 < 0-0004
Self reproach 0 3 < 1-5 = 20 < 0 0001
Vegetative 1 5 = 16 < 3-2 < 00001
Somatic 1 5 < 2-9 < 39 < 00001

did not contribute to the positive relationship
between severity of depression and stage of
disease. On the other hand, vegetative and
somatic symptoms do increase with severity of
disease, but do so in different ways. Somatic
symptoms are present in the early stages and
their severity increases with progression ofPD
(quantitative changes), whereas vegetative
symptoms are seen only in the advanced stages
of disease (qualitative changes). Confirmation
of this pattern of clinical findings would
require examination of a larger population so
that a component analysis could be used. This
type ofanalysis would evaluate the categories of
Beck questions that were formed on the basis of
clinical judgement in this report.

Discussion
The present study and a previous report by
Gotham, Brown and Marsden' both found
symptoms related to mood and somatic distur-
bances to be common features of depression in
PD, and symptoms related to self-reproach to
be much less common. These studies disagree,
however, on the proportion of patients with
abnormal vegetative symptoms (25% versus

75%). The distribution ofBDI scores between
the two studies were different, (p < 00002),
and the patient population studied by Gotham,
Brown and Marsden' had a greater proportion
of patients with moderate to severe depression
(29%) compared to our group (12%). Since we
found vegetative symptoms to be abnormal
only in the more severely depressed patients,
the discrepancy between these studies may be
related to the difference in overall severity of
depression in the two patient populations.

It has been previously assumed that the
presence ofdepression in patients with PD may
occur as a secondary reaction to the onset of a
progressively disabling disease, or it may be an
endogenous feature ofPD. Studies designed to
evaluate this hypothesis have used several
approaches, but all have resulted in mixed
findings. One approach has been to compare
severity of depression in patients with PD to
that of patients with other types of equally
disabling diseases (for example, arthritis).
Some reports found patients with PD to suffer
greater depression,8 11 12 which suggests that
depression in PD is more than a simple reaction
to physical disability. However, other reports
found no significant difference in the level of
depression between these two patient
groups.310 The endogenous hypothesis is con-
sistent with reports suggesting that depression
may antedate the onset ofmotor symptoms.14 14

Early reports also suggested that with the

advent of levodopa therapy, both motor and
depressive symptoms improved in patients
with PD,92425 a finding consistent with the
reactive hypothesis. However, later studies
found that levodopa had little effect on depres-
sion even though the movement disorder was
improved.5 1226
The most thoroughly investigated aspect of

the reactive versus endogenous distinction
involves the relationship between severity of
disease and severity of depressive symptoms. A
positive relationship between these variables
has been taken as support for the reactive
position, whereas the failure to find such a
relationship was assumed to support the
endogenous position. The results ofthis type of
research are also rather evenly split. Some
reports found a positive relationship between
severity of depressive symptoms and progres-
sion of PD'-7 while others did not.8"'7 The
reasons for this disparity in the literature are
unknown.
We examined the overall relationship be-

tween severity of depressive symptoms and
severity of PD, but unlike previous studies we
also examined the relative importance of
specific depressive features that may con-
tribute to this relationship. Our results suggest
that the simple relationship between overall
severity of depression and disease severity may
not be useful in evaluating this hypothesis since
this relationship varies depending upon the
type of depressive features measured. Depres-
sive features related to mood and self-reproach
appear to be independent of disease severity
whereas vegetative and somatic symptoms gen-
erally increase as a function ofPD severity. The
results of this study, combined with those of
the past, suggest that the cause of depression in
PD is probably more complicated than the
simple reactive versus endogenous dichotomy
would imply.

We are grateful to Dr Timothy A Costigan for
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