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Abstract 

Parkinson's disease (PD) is a chronic, disabling illness affecting primarily the elderly and 
is associated with a high prevalence of depression. Although these are known risk factors 
for suicidal and death ideation, little is known about the prevalence and correlates of such 
ideation in PD. A convenience sample of 116 outpatients with idiopathic PD at two 
movement disorders centers were administered a modified Paykel Scale for suicidal and 
death ideation, as well as an extensive psychiatric, neuropsychological, and neurological 
battery. Univariate and multivariate logistic regression models were used to determine the 
correlates of suicidal or death ideation. Current death ideation (28%) or suicide ideation 
(11%) were present in 30% of the sample, and 4% had a lifetime suicide attempt. On 
univariate logistic regression analysis, increasing severity of depression (odds ratio = 
2.92, 95% CI 2.01-4.24, P < 0.001), impulse control disorder (ICD) behaviors sometime 
during PD (odds ratio = 6.08, 95% CI 1.90-19.49, P = 0.002), and psychosis (odds ratio = 
2.45, 95% CI 1.05-5.69, P = 0.04) were associated with either ideation. On multivariate 
logistic regression analysis, only increasing severity of depressive symptoms (odds ratio 
= 2.76, 95% CI 1.88-4.07, P < 0.001) predicted suicidal or death ideation. In conclusion, 
active suicidal or death ideation occurs in up to one-third of PD patients. Comorbid 
psychiatric disorders, more than PD-related disease variables, are associated with this 
ideation, highlighting the need for a comprehensive approach to the clinical care of PD 
patients.  
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ARTICLE TEXT 

Suicide is a major public health problem, ranking 11th among causes of death in the 
United States.[1] Modifiable risk factors for suicide include mood disorders (e.g., major 
depression),[2-8] substance abuse or alcoholism,[9][10] common chronic medical 
conditions (e.g., pain, congestive heart failure, and chronic obstructive pulmonary 
disease),[11][12] and lack of social ties,[5] while immutable risk factors include male sex 
and increasing age.[3][13][14] Suicide rates in the United States are highest among 
elderly, white males,[4-6][15][16] a public health problem that will grow with the aging 
of the population. 

Suicide-related thoughts and behaviors may be categorized as suicide-related ideation, 
suicide attempts, and completed suicide.[17] Suicidal ideation is defined as thoughts 
about intentionally ending one's own life, whereas death ideation is the wish to die 
without intent to kill oneself. 

The reported prevalence of suicide ideation in the elderly varies widely, from less than 
1% to 17%.[5][18] In a population-based study involving elderly people with no 
diagnosable mental disorders, 4% felt that life was not worth living, 28% had death 
wishes, 9% had thought about taking their lives, and 2% had seriously considered suicide 
within 1 month of interview.[19] Similar to completed suicide, suicidal ideation in the 
elderly is also associated with depression;[19] in a study of 1,000 elderly patients, it 
was reported that 50% of those who had frequent suicidal thoughts were also suffering 
from major depression.[20] 

Demographic risk factors for Parkinson's disease (PD) include two suicide risk factors, 
increasing age[21] and male sex.[22][23] PD is often accompanied by one or more 
psychiatric or cognitive disorders, including depression, psychosis, and dementia.[24-27] 
The presence of a chronic, progressive and disabling disease, an older male population on 
average, and the frequent co-occurrence of psychiatric disorders together suggest that 
death ideation and suicide-related ideation and behaviors would be common in PD. 

Although reviews of depression have concluded that suicide ideation is relatively 
common in PD,[28][29] there is little published research on this topic, and there is 
research suggesting that suicide itself is actually less common in PD than in the general 
population.[30][31] In two studies examining the psychometric properties of different 
depression rating scales in PD, one study found that 9% of depressed patients reported 
suicidal ideation,[32] while the other reported that 20% of all patients had suicidal 
ideation.[33] However, depression rating scales typically include only a single suicide 
ideation item, which also queries about death ideation, and these studies did not describe 
how the suicide items were scored. In a small study comparing major depression in 
patients with and without PD that used a semi-structured clinical interview, 75% of both 
groups endorsed suicidal ideation, but a history of suicide attempts was significantly 
more common in non-PD patients (42% vs. 4%, respectively).[34] 



To our knowledge there is no published research reporting on the systematic evaluation 
of suicidal and death ideation in PD, including an examination of the association between 
such ideation and motor symptoms or nonmotor symptoms other than depression. We 
report data on the frequency and correlates of both types of ideation in a sample of PD 
patients receiving specialty care. 

SUBJECTS AND METHODS 
 
Subjects 

Subjects (N = 116) were a convenience sample of patients with a diagnosis of possible or 
probable idiopathic PD,[35] confirmed by a movement disorders specialist, at the 
Parkinson's disease centers at the University of Pennsylvania (N = 85) or the Philadelphia 
Veterans Affairs Medical Center (N = 31). They were a subset of patients who were 
screened for depression during a routine clinical visit without regard for psychiatric status 
(N = 520). Subjects included in these analyses agreed to additionally participate in a more 
detailed psychiatric, neuropsychological, and neurological evaluation at a separate visit. 

At screening, patients were administered the 15-item Geriatric Depression Scale[36] 
(GDS-15; range = 0-15, higher scores indicating greater severity of depression). The 
GDS-15 has been validated in PD,[37][38] although it does not include an item querying 
about suicidal or death ideation. Within the screened population, there were no between-
group differences in mean GDS-15 score for those who did and did not participate in the 
additional assessment process reported herein (t = -1.6, df = 518, P = 0.12). The group 
who completed the additional assessment process were younger on average than those 
who were screened only (64.7 [10.4] vs. 67.5 [10.9], respectively, t = 2.5, df = 518, P = 
0.01), but there was no difference in sex distribution (X2 = 1.8, df = 1, P = 0.18). Thus, 
the subset of patients reported on herein was representative of the larger convenience 
sample of clinic patients. 

Procedures 
 
General 

The institutional review boards at the University of Pennsylvania and the Philadelphia 
VAMC approved the study, and only patients able to provide their own written informed 
consent were included. A geriatric psychiatrist (DW) with training in the administration 
of neurological assessments administered the UPDRS, and trained research staff 
administered the psychiatric and neuropsychological instruments. 

Demographic and Clinical Characteristics 

As part of the screening process, patients provided the following information during a 
semi-structured clinical interview: age, sex, race, marital status, years of education, 
duration of PD, history of deep brain stimulation (DBS) surgery, current heavy  alcohol 
use (i.e., 14 drinks per week[39]), and history of any impulse control disorder (ICD) 



behaviors (e.g., compulsive gambling, buying, sexual behavior, or eating) sometime 
during the course of PD, the latter being ascertained through questions previously used to 
screen for ICDs.[40] 

Psychiatric Assessments 

Suicidal and death ideation were assessed using a modified version of the Paykel Scale, a 
screening questionnaire consisting of five yes/no questions[41] that has been used in 
psychiatric research, including in the elderly.[42] The instrument was modified by having 
it self-administered and by querying about thoughts and behaviors over the past month 
(instead of the past year as in the original instrument) to assess active ideation and to 
make the time frame consistent with our other psychiatric assessments. Two items 
address death ideation (Has there been a time in the last month when you felt life was 
not worth living?, and Has there been a time in the last month that you wished you 
were dead, for instance that you would go to sleep and not wake up?), another two 
suicide ideation (Has there been a time in the last month that you thought of taking your 
own life, even if you would not really do it?, and Has there been a time in the last 
month when you reached the point where you seriously considered taking your own life, 
or perhaps made plans how you would go about doing it? ), and one queries about 
lifetime suicide attempt (Have you ever made an attempt on your life?). A positive 
response to either of the two death ideation items or either of the two suicide ideation 
items was considered a positive response for that category overall. 

Severity of depression was measured with the rater-administered version of the Inventory 
for Depressive Symptomatology[43] (IDS; range = 0-84 points, higher scores indicating 
greater severity of depression). Diagnosis of a depressive disorder was made using the 
depression module of the Structured Clinical Interview for DSM-IV (SCID).[44] Subjects 
were given a DSM-IV diagnosis of no depressive disorder, major depression, or 
nonmajor depression (the latter either dysthymia or minor depression). 

Psychosis was assessed with a modified Parkinson's Psychosis Rating Scale (PPRS),[45] 
a 5-item rater-administered questionnaire. A positive response to any hallucination item 
or the paranoia item was considered a positive response for the presence of 
psychosis.[46] Global cognitive status was assessed with the Mini-Mental State 
Examination (MMSE).[47] 

Neurological and Medical Assessments 

Severity of PD was assessed with the Unified Parkinson's Disease Rating Scale 
(UPDRS)[48] motor score and the Hoehn and Yahr Scale.[49] The two UPDRS items 
assessing the ongoing presence of off  periods and dyskinesias were also included. 
Attempts were made to assess patients in their on  state, but this was not always 
possible. Disability was assessed with the Schwab and England Scale.[50] 



Overall medical burden was assessed using the sum of medical conditions from a 
checklist of 16 common medical conditions (PD excepted) from the Multilevel 
Assessment Instrument (MAI).[51] 

Analyses 

All statistical procedures were performed with SPSS 14.0 for Windows.[52] Logistic 
regression analyses were used to determine the association between demographic and 
clinical variables (independent variables) and the presence of either suicidal or death 
ideation (dependent variable). Univariate logistic regression models for each independent 
variable of interest were run first, and all independent variables that were associated (P 
value 0.05) with the presence of either suicidal or death ideation were entered into a 
multivariate logistic regression model. For the multivariate model, to control for multiple 
comparisons a P value 0.01 was considered significant. To put the results for the IDS in 
a clinical context, the score was transformed so that the changes in the odds ratio were 
based on an 8-point change in IDS score, each increment corresponding roughly to a 
change in level of depression severity.[43] 

RESULTS 
 
Subject Characteristics 

Overall, patients were representative of PD patients in specialty care settings (Table 1), 
with PD of mild-moderate severity and disease duration of 7 years on average. The mean 
MMSE score was (28.6) and only 3 (2.6%) subjects had an MMSE score <24, suggesting 
that patients, on average, had intact global cognition. Overall rates of depression (37.9%), 
and major depression specifically (27.6%), were similar to that reported in other studies 
of PD patients receiving specialty care.[29] Regarding comorbid disorders, we found that 
depressed patients were more likely to have psychosis than nondepressed patients (44% 
vs. 24%, respectively, X2 = 4.4, df = 1, P = 0.04).  

  

Table 1. Clinical and demographic 
characteristics 

 

Variable 
Mean (SD) or 

percentage 

 
Demographic 

   Age 64.7 (10.4) 

   Sex (% male) 75.0% 

   Race (% white) 93.1% 

   Education 15.6 (3.2) 



   Marital status (% 
married) 

81.0% 

PD-related 

   Duration PD 7.1 (5.8) 

   UPDRS motor score 19.0 (9.8) 

   Hoehn and Yahr stage 2.3 (0.8) 

   Schwab and England 
score 

91.8 (8.9) 

   Dyskinesias (% yes) 25.0% 

   Off  periods (% yes) 35.3% 

   History of DBS (% yes) 12.3% 

Psychiatric, cognitive, and medical 

   IDS score 20.8 (13.5) 

   Depression diagnosis -
 any (% yes) 

37.9% 

      Major depression (% 
yes) 

27.6% 

      Nonmajor depression 
(% yes) 

10.3% 

   Psychosis (% yes) 29.3% 

   Heavy alcohol use (% 
yes) 

3.4% 

   MMSE score 28.6 (1.9) 

   History of ICD during 
PD (% yes) 

12.9% 

   Number of active 
medical conditions 

2.8 (1.8) 

Death and suicide ideation 

   Death ideation (% yes) 28.4% 

   Suicide ideation (% yes) 11.2% 

   Death or suicide ideation 
(% yes) 

30.2% 

 

 
 
Frequency of Suicidal and Death Ideation 

Current death ideation and suicidal ideation were present in 28.4% and 11.2% of the 
sample, respectively, with 30.2% of the sample experiencing either death or suicidal 
ideation. Positive responses were endorsed as follows for the death ideation items: 23.3% 
for Has there been a time in the last month when you felt life was not worth living?, 



and 19.8% for Has there been a time in the last month that you wished you were dead, 
for instance that you would go to sleep and not wake up? 

Positive responses were endorsed as follows for the suicide ideation items: 8.6% for Has 
there been a time in the last month that you thought of taking your own life, even if you 
would not really do it?, and 3.4% for Has there been a time in the last month when you 
reached the point where you seriously considered taking your own life, or perhaps made 
plans how you would go about doing it? A total of 9.5% of the sample experienced both 
death and suicide ideation. 

In contrast to the relatively frequent occurrence of current suicidal and death ideation, 
only 5 subjects (4.3%) reported a lifetime suicide attempt. The number of subjects who 
had attempted suicide was insufficient to examine demographic or clinical correlates. 

Correlates of Suicidal or Death Ideation 
Univariate Analyses 

On univariate analysis, increasing severity of depressive symptoms, presence of 
psychosis, and a history of ICD behaviors during PD were associated with the presence 
of death or suicidal ideation (Table 2).  

  

Table 2. Univariate logistic regression 
analysis for death or suicide ideation 

 

Death or suicide ideation (n = 
35) 

 

Variable 

Odds 
ratio 

(Exp[B]) 

95% 
confidence 
interval for 
odds ratio 

P-
value 

 
Age >0.99 0.96-1.03 0.11 

Sex 1.60 0.66-3.89 0.30 

Race 0.76 0.15-3.95 0.74 

Education 0.96 0.85-1.09 0.51 

Marital 
Status 

1.08 0.38-3.04 0.89 

Duration PD 1.03 0.96-1.10 0.37 

UPDRS 
motor score 

1.01 0.97-1.05 0.75 

Hoehn and 1.45 0.84-2.48 0.18 



Yahr stage 

Schwab and 
England 
score 

0.97 0.93-1.01 0.17 

Dyskinesias 1.31 0.53-3.20 0.56 

Off  periods 2.24 0.99-5.08 0.06 

History of 
DBS 

1.84 0.59-5.76 0.30 

IDS score 2.92 2.01-4.24 <0.001 

Psychosis 2.45 1.05-5.69 0.04 

MMSE score 0.91 0.74-1.11 0.34 

History of 
ICD 

6.08 1.90-19.49 0.002 

Heavy 
alcohol use 

2.39 0.32-17.72 0.39 

Active 
medical 
conditions 

0.99 0.80-1.24 0.96 

 

 

Examining ideation by depression diagnosis, suicidal or death ideation was significantly 
more common in patients with a depression diagnosis (61.4% vs. 11.1%, X2 = 32.7, df = 
1, P < 0.001). Looking at depression subtype, patients with major depression (X2 = 31.2, 
df = 1, P < 0.001), but not those with nonmajor depression (X2 = 0.8, df = 1, P = 0.36), 
had a higher prevalence of suicidal or death ideation than nondepressed subjects. 
Examining a broader range of psychiatric disorders, 88.6% (31/35) of patients with 
current death ideation or suicidal ideation either had a depression diagnosis, psychosis, or 
a history of ICD behaviors sometime during PD. 

Multivariate Analyses 

On multivariate logistic regression analysis, only increasing severity of depressive 
symptoms was associated with the presence of suicidal or death ideation (Table 3). 
Substituting a diagnosis of major depressive disorder for IDS score in the multivariate 
model, only major depression diagnosis (odds ratio = 4.04, 95% CI = 3.37-24.48, P < 
0.001) was associated with death ideation or suicide ideation.  

  

Table 3. Multivariate logistic regression 
analysis for death or suicide ideation 

 

Variable 
Death or suicide ideation (n = 35) 



 

Odds 
Ratio 

(Exp[B]) 

95% 
confidence 
interval for 
odds ratio 

P-
value 

 
IDS score 2.76 1.88-4.07 <0.001 

Psychosis 1.12 0.37-3.43 0.84 

History of 
ICD 

2.27 0.49-10.04 0.30 

 

 
 
DISCUSSION 

Our results suggest that suicidal or death ideation is common in PD, though not clearly 
more so than in the elderly population in general, and that suicide attempts may be rare. 
Using regression models, we found that psychiatric symptoms and disorders, rather than 
PD-related variables, predict suicidal or death ideation. 

There are several limitations to our study. First, the absence of a control group prevents 
us from determining if suicidal or death ideation is more common in PD than in other 
populations. However, regardless its relative frequency, the occurrence of active suicidal 
or death ideation in almost one-third of PD patients is of clinical significance. Second, by 
using a modified version of the Paykel Scale (i.e., self-administered and using a past-
month time frame), our results cannot be completely compared with earlier research. 
Third, we were not able to examine all factors that have been reported to be associated 
with death ideation or suicidal ideation in the general population (e.g., social isolation), 
although we were able to include many major risk factors. Finally, the sample 
predominantly consisted of elderly white males receiving specialty care, so our findings 
are not generalizable to all PD patients. Related to this, our frequency of major 
depression (27.6%) was similar to that reported in tertiary care settings but higher than 
the 5-10% reported in studies of PD patients outside of specialty care.[53][54] 

Nonmotor complications, particularly depressive symptoms, were closely related to the 
presence of suicidal or death ideation. This finding supports both the limited research that 
has been conducted to date in PD[31][33][34] and with the literature in non-PD 
patients.[19][20][55-59] Of note in our study, only major depression was associated with 
suicidal or death ideation on univariate analysis, highlighting the need to query about 
suicide ideation and intent in patients with more severe depression. 

Other psychiatric complications, such as a history of ICD behaviors during PD and 
current psychosis, also seem to play a role in the occurrence of suicidal or death ideation. 
In our review of the published ICD literature, we found little mention of suicide ideation 
related to ICDs and only a single case report of a completed suicide.[60] However, ICDs 



can have devastating, long-term psychosocial complications that may contribute to 
chronic suicidal or death ideation. Regarding psychosis, we are not aware of any 
literature reporting an association between it and suicidal or death ideation in PD, but the 
high frequency of comorbid depression may explain the higher prevalence of suicidal or 
death ideation in PD patients with psychosis. 

In terms of demographic and PD-related variables, none were associated with suicidal or 
death ideation on univariate analyses. Thus, just as there is evidence that depression is the 
most significant predictor of disability in PD,[61][62] it also appears that psychiatric 
symptoms and disorders are the biggest contributors to suicidal and death ideation in this 
population. 

Clinically, PD patients who present with either suicidal or death ideation should be 
further assessed for depression and other psychiatric disorders, including psychosis and a 
history of ICD behaviors. Depressed patients should be asked about suicidal ideation and 
death ideation, as the presence of either is likely a marker for a more severe depressive 
episode, represents a risk factor for a suicide attempt or completed suicide, and should 
lead to prompt depression treatment, including strong consideration of psychiatric 
referral. Only half of the depressed patients with suicidal or death ideation in our sample 
were being treated with an antidepressant (data not shown), suggesting underrecognition 
and undertreatment of clinically significant depression in PD. Regarding management, 
there is evidence that adherence to expert guidelines for depression management in the 
elderly is associated with improvement in both depression severity and suicide 
ideation.[4] 

Even if attempted and completed suicide are shown to be relatively uncommon in PD, the 
occurrence of active suicidal or death ideation in up to one-third of PD patients is 
noteworthy and clinically significant. Having such thoughts can be psychologically 
distressing, both to patients and loved ones, and may impact significantly on quality of 
life. Future research should determine the relative frequency of suicidal and death 
ideation in PD in comparison to other populations, its clinical impact and course, and 
more fully explore risk factors for its occurrence. 

Acknowledgements 

Supported by a grant from the National Institute of Mental Health (#067894). 

References 

1 McIntosh J.USA Suicide: 2001 Official Final Data. American Association of 
Suicidology 2007. 7-1-2004.  

2 Angst J,Angst F,Stassen H. Suicide risk in patients with major depressive disorder. J 
Clin Psychiatry 1999; 60 ( Suppl 2): 57-62.  

3 Barnow S,Linden M. Epidemiology and psychiatric morbidity of suicidal ideation 
among the elderly. Crisis: J Crisis Intervention Suicide 2000; 21: 171-180.   

4 Bruce ML,Ten Have TR,Reynolds CF, III, et al. Reducing suicidal ideation and 



depressive symptoms in depressed older primary care patients: a randomized 
controlled trial. JAMA 2004; 291: 1081-1091.  

5 Conwell Y,Duberstein PR,Caine ED. Risk factors for suicide in later life. Soc Biol 
Psychiatry 2002; 52: 193-204.  

6 Turvey CL,Conwell Y,Jones MP, et al. Risk factors for late-life suicide: a prospective, 
community-based study. Am J Geriatr Psychiatry 2002; 10: 398-406.  

7 Conwell Y,Brent D. Suicide and aging I: patterns of psychiatric diagnosis. Int 
Psychogeriatr 1995; 7: 149-164.  

8 Conwell Y,Duberstein PR,Cox C,Herrmann JH,Forbes NT,Caine ED. Relationships of 
age and axis I diagnoses in victims of completed suicide: a psychological autopsy 
study. Am J Psychiatry 1996; 153: 1001-1008.  

9 Barraclough B,Bunch J,Nelson B,Sainsbury P. A hundred cases of suicide: clinical 
aspects. Br J Psychiatry 1974; 125: 355-373.  

10 Petronis KR,Samuels JF,Moscicki EK,Anthony JC. An epidemiolgic investigation of 
potential risk factors for suicide attempters. Soc Psychiatry Psychiatr Epidemiol 1990; 
25: 193-199.   

11 Juurlink D,Herrmann N,Szalai J,Kopp A,Redelmeier D. Medical illness and risk of 
suicide in the elderly. Arch Intern Med 2004; 164: 1179-1184.  

12 Pearson JL,Conwell Y,Lindesay J,Takahashi Y,Caine ED. Elderly suicide: a multi-
national view. Aging Mental Health 1997; 1: 107-111.  

13 Murphy GE. Why women are less likely to commit suicide. Compr Psychiatry 1998; 
39: 165-175.  

14 Pearson JL,Brown GK. Suicide prevention in late life: directions for science and 
practice. Clin Psychol Rev 2000; 20: 685-705.  

15 Centers for disease control and prevention. WISQARS fatal injuries: Leading causes 
of death reports. Department of Health and Human Services. 2007. 1-31-2007. Ref 
Type: Electronic Citation. 

16 Conwell Y,Duberstein PR. Suicide in elders. Ann NY Acad Sci 2001; 932: 132-150.  

17 Silverman MM,Berman AL,Sanddal ND,O'Carroll PW,Joiner TE. Rebuilding the 
Tower of Babel: a revised nomenclature for the study of suicide and suicidal 
behaviors, Part 2: Suicide-related ideations, communications, and behaviors. Suicide 
Life Threat Behav 2007; 37: 264-277.  

18 Duberstein PR,Conwell Y,Seidlitz L,Lyness JM,Cox C,Caine ED. Age and suicidal 
ideation in older depressed inpatients. Am J Geriatr Psychiatry 1999; 7: 289-296.  

19 Skoog I,Aevarsson O,Beskow J, et al. Suicidal feelings in a population sample of 
nondemented 85-year-olds. Am J Psychiatry 1996; 153: 1015-1020.  

20 Forsell Y,Jorm A,Winblad B. Suicidal thoughts and associated factors in an elderly 
population. Acta Psychiatrica Scand 1997; 95: 108-111.  

21 Dorsey ER,Constantinescu R,Thompson JP, et al. Projected number of people with 
Parkinson disease in the most populous nations, 2005 through 2030. Neurology 2007; 
68: 384-386.  

22 Mayeux R,Marder K,Cote LJ, et al. The frequency of idiopathic Parkinson's disease 



by age, ethnic group, and sex in Northern Manhattan, 1988-1993. Am J Epidemiol 
1995; 142: 820-827.  

23 Van Den Eeden SK,Tanner CM,Bernstein AL, et al. Incidence of Parkinson's disease: 
variation by age, gender, and race/ethnicity. Am J Epidemiol 2003; 157: 1015-1022.  

24 Lauterbach EC. The neuropsychiatry of Parkinson's disease and related disorders. 
Psychiatr Clin North Am 2004; 27: 801-825.  

25 Aarsland D,Larsen JP,Lim NG, et al. Range of neuropsychiatric disturbances in 
patients with Parkinson's disease. J Neurol Neurosurg Psychiatry 1999; 67: 492-496.  

26 Schrag A. Psychiatric aspects of Parkinson's disease: an update. J Neurol 2004; 251: 
795-804.  

27 Weintraub D,Stern MB. Psychiatric complications in Parkinson's disease. Am J 
Geriatr Psychiatry 2005; 13: 844-851.  

28 Cummings JL: Depression and Parkinson's disease: a review. Am J Psychiatry 1992; 
149: 443-454.  

29 Slaughter JR,Slaughter KA,Nichols D, et al. Prevalence, clinical manifestations, 
etiology, and treatment of depression in Parkinson's disease. J Neuropsychiatry Clin 
Neurosci 2001; 13: 187-196.  

30 Stenager EN,Wermuth L,Stenager E,Boldsen J. Suicide in patients with Parkinson's 
disease: an epidemiological study. Acta Psychiatr Scand 1994; 90: 70-72.  

31 Myslobodsky M,Lalonde FM,Hicks L. Are patients with Parkinson's disease suicidal? 
J Geriatr Psychiatry Neurol 2001; 14: 120-124.  

32 Hoogendijk WJ,Sommer IEC,Tissingh G, et al.: Depression in Parkinson's disease: the 
impact of symptom overlap on prevalence. Psychosomatics 1998; 39: 416-421.  

33 Leentjens AF,Marinus J,Van Hilten JJ, et al. The contribution of somatic symptoms to 
the diagnosis of depression in Parkinson's disease: a discriminant analytic approach. J 
Neuropsychiatry Clin Neurosci 2003; 15: 74-77.  

34 Merschdorf U,Berg D,Csoti I, et al. Psychopathological symptoms of depression in 
Parkinson's disease compared to major depression. Psychopathology 2003; 36: 221-
225.  

35 Gelb DJ,Oliver E,Gilman S. Diagnostic criteria for Parkinson's disease. Arch Neurol 
1999; 56: 33-39.  

36 Sheikh JI,Yesavage JA. Geriatric Depression Scale (GDS): recent evidence and 
development of a shorter version. Clin Gerontol 1986; 165-173.  

37 Weintraub D,Oehlberg KA,Katz IR,Stern MB. Test characteristics of the 15-Item 
Geriatric Depression Scale and Hamilton Depression Rating Scale in Parkinson's 
disease. Am J Geriatr Psychiatry 2006; 14: 169-175.  

38 Weintraub D,Saboe K,Stern MB. Effect of age on Geriatric Depression Scale (GDS) 
performance in Parkinson's disease. Mov Disord 2007; 28: 1331-1334.  

39 Bush KR,Kivlahan DR,McDonell MS, et al. The AUDIT Alcohol Consumption 
Questions (AUDIT-C): an effective brief screening test for problem drinking. Arch 
Intern Med 1998; 158: 1789-1795.  

40 Weintraub D,Siderowf AD,Potenza MN, et al. Association of dopamine agonist use 



with impulse control disorders in Parkinson disease. Arch Neurol 2006; 63: 969-973.  

41 Paykel ES,Myers JK, et al. Suicidal feelings in the general population. Br J Psychiatry 
1974; 124: 460-469.  

42 Bartels SJ,Coakley EH,Zubritsky C, et al. Improving access to geriatric mental health 
services: a randomized trial comparing treatment engagement with integrated versus 
enhanced referral care for depression, anxiety, and at-risk alcohol use. Am J 
Psychiatry 2004; 161: 1455-1462.  

43 Rush AJ,Giles DE,Schlesser MA, et al. The Inventory for Depressive 
Symptomatology (IDS): preliminary findings. Psychiatry Res 1985; 18: 65-87.  

44 First MB,Spitzer RL,Gibbon M, et al. Structured Clinical Interview for DSM-IV Axis I 
Disorders (SCID), Clinician Version Washington, DC: American Psychiatric Press, 
1996.  

45 Friedberg G,Zoldan J,Weizman A,Melamed E. Parkinson psychosis rating scale: A 
practical instrument for grading psychosis in Parkinson's disease. Clin 
Neuropharmacol 1998; 21: 280-284.  

46 Weintraub D,Morales KH,Duda JE,Moberg PJ,Stern MB. Frequency and correlates of 
co-morbid psychosis and depression in Parkinson's disease. Parkinsonism and Related 
Disorders 2006; 12: 427-431.  

47 Folstein MF,Folstein SE,McHugh PR. Mini-Mental State: a practical method for 
grading the cognitive state of patients for the clinician. J Psychiatr Res 1975; 12: 196-
198.  

48 Fahn S,Elton RL. The UPDRS Development Committee: Unified Parkinson's disease 
rating scale. In: Fahn S ,Marsden CD ,Calne D ,Goldstein M , editors. Recent 
Developments in Parkinson's Disease, Florham Park, NJ: Macmillan Health Care 
Information, 1987.  

49 Hoehn MH,Yahr MD: Parkinsonism: onset, progression, and mortality. Neurology 
1967; 17: 427-442.  

50 Schwab JF,England AC. Projection technique for evaluating surgery in Parkinson's 
disease. In: Gillingham FJ ,Donaldson MC , editors, Third Symposium on Parkinson's 
Disease, Edinburgh, E & S Livingstone, 1969.  

51 Lawton MP,Moss M,Fulcomer MC,Kleban MH. A research and service-oriented 
Multilevel Assessment Instrument. J Gerontol 1982; 37: 91-99.  

52 SPSS for Windows (14.0). Chicago: SPSS; 2006.  

53 Tandberg E,Larsen JP,Aarsland D, et al. The occurrence of depression in Parkinson's 
disease. A community-based study. Arch Neurol 1996; 53: 175-179.  

54 Chen P,Kales HC,Weintraub D, et al. Depression in veterans with Parkinson's disease: 
frequency, co-morbidity, and healthcare utilization. Int J Geriatr Psychiatry 2007; 22: 
543-548.  

55 Richardson TM,Podgorski C,Conwell Y. Suicidal behavior among seniors accessing 
aging services. American Association of Geriatric Psychiatry Annual Meeting, 2007.  

56 Scocco P,Meneghel G,Caon F,Dello Buono M,De Leo D. Death ideation and its 
correlates: survey of an over-65-year-old-population. J Nerv Ment Dis 2001; 189: 210-
218.  



57 Alexopoulos GS,Bruce ML,Hull JG,Sirey JA,Kakuma T. Clinical determinants of 
suicidal ideation and behavior in geriatric depression. Arch Gen Psychiatry 1999; 11: 
1048-1053.  

58 Callahan CM,Hendrie HC,Nienaber NA,Tierney WM. Suicidal ideation among older 
primary care patients. J Am Geriatr Soc 1996; 44: 1205-1209.  

59 Cattell H. Suicide in the elderly. Adv Psychiatr Treat 2000; 6: 102-108.  

60 Driver-Dunckley E,Samanta J,Stacy M. Pathological gambling associated with 
dopamine agonist therapy in Parkinson's disease. Neurology 2003; 61: 422-423.  

61 Liu CY,Wang SJ,Fuh JL, et al. The correlation of depression with functional activity 
in Parkinson's disease. J Neurol 1997; 244: 493-498.  

62 Weintraub D,Moberg PJ,Duda JE,Katz IR,Stern MB. Effect of psychiatric and other 
nonmotor symptoms on disability in Parkinson's disease. J Am Geriatr Soc 2004; 52: 
784-788.  

 


