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Clinical predictors of cognitive impairment
and psychiatric complications in Parkinson’s
disease

Preditores clinicos de transtorno cognitivo e complicacGes psiquiadtricas na doenca de
Parkinson

Lidiane S. Campos, Rachel R Guimaraes, Luiza G. Piovesana, Paula C. de Azevedo, Leonilda M. B. Santos,
Anelyssa D'Abreu

ABSTRACT

Objective: To estimate the clinical and demographics aspects that may contribute to cognitive impairment and psychiatric symptoms in
Parkinson’s disease (PD). Method: All patients answered a structured standardized clinical questionnaire. Two movement disorders spe-
cialists performed the following scale: Unified Parkinson’s disease rating score (UPDRS), the modified Hoehn and Yahr staging, Schwab and
England Scale, SCOPA cognition (SCOPA-COG), SCOPA-Psychiatric complications (SCOPA-PC) and Non-Motor Symptoms Scale (NMSS). We
built a generalized linear model to assess predictors for the SCOPA-COG and SCOPA-PC scores. Results: Almost 37% of our patients were
demented as per SCOPA-COG scores. Level of education and the UPDRS-Subscale Il were predictors of cognitive impairment. Higher scores
in domain 3 of NMSS and male gender were associated with psychiatric complications as assessed per the SCOPA-PC. Conclusion: Level of
education and disease severity are predictors of dementia in PD. Psychiatric complications are more commonly observed in men.

Keywords: Parkinson, cognition, psychiatric status rating scales, dementia, risk factors.

RESUMO

Objetivo: Estimar aspectos clinicos e demograficos que podem contribuir para o comprometimento cognitivo e sintomas psiquiatricos na
doenca de Parkinson (DP). Método: Todos pacientes responderam questionario clinico padrao. Duas especialistas em distlrbios do movi-
mento aplicaram as seguintes escalas: Unified Parkinson’s disease rating score (UPDRS), Hoehn and Yahr estagios, Schwab and England
Scale, SCOPA cognicéo (SCOPA-COG), SCOPA-Complicagdes psiquiatricas (SCOPA-CP) e Escala de sintomas nao motores (NMSS). Utiliza-
mos analise multivariada, para avaliar os preditores relacionados ao SCOPA-COG e SCOPA CP. Resultados: Aproximadamente 37% dos
nossos pacientes foram classificados como dementes utilizando-se os valores obtidos no SCOPA-COG. Nivel educacional e a parte lll do
UPDRS foram preditores de comprometimento cognitivo. Escores elevados no dominio 3 do NMSS e sexo masculino associaram-se com
complicagdes psiquiatricas quando acessadas pelo SCOPA-CP. Conclusao: Nivel educacional e gravidade de doenca sao preditores de
deméncia na DP. Complicacdes psiquiatricas sao mais comumente observadas em homens.

Palavras-chave: Parkinson, cognicéo, escalas de graduacéo psiquiatrica, deméncia, fatores de risco.

Parkinson disease (PD) is characterized by a combination
of motor and non-motor symptoms (NMS). While the motor
symptoms are well defined, the NMS could be underestimat-
ed. The prevalence of NMS after 7 years of disease duration is
around 90%' and several studies showed that NMS, such as
psychiatric disorders and cognitive impairment could be po-
tentially exacerbated by the treatment.

The prevalence rate of PD has been estimated in 3.3% in
the Brazilian population®. Cognitive impairment is a com-
mon NMS in PD patients, and increasing age, older age at

onset of disease, longer disease duration, severity of parkin-
sonism, male gender, higher doses of antiparkinsonian drugs
and the presence of psychiatric symptoms have been linked
to increased risk of developing dementia*®. Despite the high
impact in quality of life of PD patients* the incidence and
prevalence rates of cognitive impairment and psychiatric
symptoms in Brazilian PD patients are scarce®.

Therefore we evaluated the demographic and clinical char-
acteristics of a cohort of Brazilian PD patients, using validated
scales to assess the motor symptoms and NMS. Our goal was
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to estimate the frequency of cognitive impairment, and to eval-
uate clinical and demographic aspects that may contribute to
cognitive impairment and psychiatric complications in PD.

METHOD

Subjects

We performed a cross-sectional study. We consecutively
recruited 76 subjects who fulfilled the Brain Bank Criteria®
for PD diagnosis from the Movement Disorders Outpatient
Clinic at Universidade Estadual de Campinas, University
Hospital. All patients signed an informed consent approved
by the local ethics committee prior to any research related
procedure. Exclusion criteria was inability to read or under-
stand Portuguese (e.g,, illiteracy, severe dementia); history of
severe brain injury, serious medical illness, psychiatric disor-
ders other than depression prior to PD diagnosis, substance
abuse, sensory deficits, delirium and refusal to participate in
the study. Subjects on psychiatric medication such as antide-
pressants and antipsychotics were not excluded.

All patients answered a structured standardized question-
naire that covered age, gender, years of education, clinical in-
formation on PD (age at onset, duration of disease, side of onset
and drug treatment), family history and past medical history.

Two movement disorders specialists (LSC and AD)
examined all patients using the following validated scales:

(1) Unified Parkinson’s disease rating score (UPDRS)": The
UPDRS consists of 42 items which are grouped in four sec-
tions: subscale I — mentation, behavior, and mood section;
subscale II — activities of daily living; subscale III — motor
examination; subscale IV — complications of therapy. Higher
scores reflect higher severity;

(2) The modified Hoehn and Yahr staging (H&Y)®;

(3) Schwab and England Scale (SES);

(4) SCOPA cognition (SCOPA-COG)": comprises 10 items
assessing 4 neuropsychological domains: attention, memory, ex-
ecutive functions, visuospatial abilities. Total score ranges from 0
to 43. Higher scores indicate better performance. We determine
the diagnosis of dementia in subjects with scores 17 or lower";

(5) SCOPA-Psychiatric complications (SCOPA-PC)': The
SCOPA-PC consists of seven items: “hallucinations,” “illu-
sions,” “paranoid ideation,” “altered dream phenomena, “con-
fusion,” “sexual preoccupation,” and “compulsive behavior”.
Each item is rated on a scale from 0 (no symptoms) to 3 (se-
vere symptoms). The SCOPA-PC maximal score is 24;

(6) Non motor symptoms scale (NMSS)*: The NMSS is a
30-item measure whose items are grouped into nine relevant
domains: cardiovascular; sleep/fatigue; mood/apathy; per-
ceptual problems/hallucinations; attention/memory; gastro-
intestinal tract; urinary function; sexual function; and miscel-
laneous. Score for each item is based on a multiple of severity
(from 0 to 3) and frequency scores (from 1 to 4). The scale
can therefore capture symptoms that are severe but relatively

infrequent and those that may be less severe but persistent.
The time frame is the previous month. The theoretical maxi-
mal total score is 360 points.

We classified subjects into two clinical subtypes: tremor-
dominant (TD) and rigid-akinetic (RA) - no resting trem-
or. For this we used the items 20 (tremor) and 22 (rigidity)
from the UPDRS. For the RA subtype, subjects had a score
< 1 on item 20 and a score > 1 on item 22. The TD sub-
group had a score > 1 on item 20. We avoided further clas-
sification into more subtypes due to the small sample size.
Neuropsychological and motor tests were conducted in the
‘on” stage for all patients who used levodopa or dopamine
agonists and experienced motor fluctuations.

Statistical analysis

Demographic data were summarized as mean + standard
deviation and frequencies (percentages). For each scale we
presented values at percentile 50 and maximal possible
scores (Table 1).

Missing data was considered to be missing at random.
Side of onset was missing in 2 subjects and we imputed side
of onset as the right side. Years of education were missing in
two subjects and we imputed the mean years of education of
the remaining sample in those two (7.54 years). At first, we
analyzed the correlation between variables using bivariate
Pearson correlation analyses. We performed a generalized
linear model (GLM) using the SCOPA-COG as the dependent
variable and age, sex, years of education, side of onset, clini-
cal subtype, duration of levodopa treatment and disease du-
ration as the independent variables. The clinical scales with
a significant correlation with the SCOPA-COG scores were
also included as covariates in this model. As a confirmatory
analysis, we used logistic regression using the goodness of fit
and C-statistics to model the presence of dementia control-
ling for age and gender. Only the covariates, which were sig-
nificant in the GLM, were included in this secondary analy-
sis, due to the small number of cases.

We also built a GLM to assess predictors for the
SCOPA-PC scores using age, sex, and years of education, du-
ration of levodopa treatment, side of onset, clinical subtype
and disease duration. The clinical scales with a significant
correlation with the SCOPA-PC scores were included as co-
variates in this model. We completed an ad-hoc analysis ex-
cluding the four subjects with missing data to confirm the
results. We performed the analysis using STATA version 13.1,
and significance level was established at o = 0.05.

RESULTS

We fully evaluated 76 subjects, 55 (72.37%) male,
age 58.81 + 10.00 years (33-82), mean years of education
7.54 +4.46 (1-20), and duration of disease of 8.73 + 7.21 years
(0.66-37 years). Nineteen patients (25%) were rigid-akinetic
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and 57 (75%) were tremor dominant. There was no signifi-
cant difference in mean SCOPA-COG scores (t = 2.0493,
p = 0.0505) and frequency of dementia between both clini-
cal subtypes (Pearson Chi-Square (1) = 1.2063, p = 0.272).
Thirty-nine subjects had symptom onset at left (53.42%).
Seventy-four subjects were receiving dopaminergic treat-
ment. Further treatment is detailed in Table 2 and the results
of the clinical assessment are summarized in Table 1.

Using the SCOPA-COG cutoff of 17, we classified
48 (63.16%) PD patients as non-demented and 28 (36.84 %) as
demented'"'. The cognitive impairment profile was worst in
the memory assessment (Table 2). SCOPA-COG total scores
displayed a statistically significant correlation with age
(r=-0.25;p =0.03), years of education (r = 0.48; p < 0.0001), dis-
ease duration (r =-0.23; p = 0.045); UPDRS (r =-0.48, p < 0.001);
UPDRS-Subscale I (r = -0.44, p = 0.0001); UPDRS-Subscale 111
(r=-0.58; p < 0.001); HY (r = -0.42; p = 0.0002); SES (r = 0.49;
p < 0.0001), NMSS (r = -0.36, p = 0.0012).

We used a GLM to assess the predictors of final
SCOPA-COG total score. In our first model, we controlled
for age, gender, side of onset, clinical subtype, disease dura-
tion, years of study and the scores for the UPDRS, HY, NMSS,
SCCP and SES. For this model, total years of study were the
only significant predictor of final SCOPA score. Holding all
other covariates constant, an additional year of education in-
creased the final SCOPA score by 0.57 + 0.15 (z = 3.90, p < 0.001:
95%CI = 0.28 - 0.86). Since there was a moderate correlation
between the SCOPA-COG score and the UPDRS-Subscale 111,
we built a second model substituting UPDRS-Subscale I and
UPDRS-Subscale III scores for the total UPDRS score. For

Table 1. Clinical evaluation.

each additional point at the UPDRS-Subscale III, holding all
other covariates constant, the SCOPA-COG score would de-
crease by 0.34 + 0.15 (z = -2.30, p = 0.021, 95%CI = -0.63, -0.05).
We also observed in this model that controlling for all oth-
er variables; an additional year of education would increase
the final SCOPA-COG score by 0.53 + 0.14 (z = 3.74, p < 0.001:
95%CI = 0.25, 0.81). Lastly, we performed a logistic regres-
sion based on the diagnosis of dementia as per SCOPA-COG
scores, controlling for age and gender, using years of study and
UPDRS-Subscale III scores as covariates. For each additional
year of schooling the odds of dementia was 27 per cent lower
(OR =0.73 £ 0.08; z = -2.9; p = 0.005; 95%CI = 0.59, 0.91), while
for each one point increase in the UPDRS-Subscale III score
the odds of dementia was 22 percent higher (OR = 1.21 + 0.07;
z = 3.62; p < 0.01; 95%CI = 1.09, 1.35). This model had good cali-
bration (Hosmer-Lemeshow Chi-Square (8) = 2.11; p = 0.9776)
and very good discrimination (area under the receiver opera-
tor curve-AUROC = 0.88). The mean SCOPA-COG scores were
not significantly different in subjects using biperiden (t = 0.46,
p = 0.64) and on dopaminergic therapy (F = 1.11, p = 0.35).

Only eleven subjects (14.5%) had a SCOPA-PC of zero,
which means no psychiatric symptoms. SCOPA-PC total
scores displayed a statistically significant correlation with
SCOPA-COG (r = -0.34; p = 0.002); UPDRS (r = 0.53; p < 0.001);
UPDRS-Subscale I (r = 0.56; p < 0.001); UPDRS-Subscale 111
(r =047 p < 0.001); H&Y (r = 0.37; p = 0.001); SES (r = -0.41;
p = 0.002); NMSS (r = 0.65, p < 0.001). The mean SCOPA-PC
scores were not significantly different in subjects using
amantadine (t = -1.45; p = 0.15), biperiden (t = 0.36, p = 0.71)
and dopaminergic therapy (F = 0.43, p = 0.73).

Clinical scale Mean * SD Range Values at percentile 50  Possible maximal scores
UPDRS 34.90 + 20.00 2-95 32 156
Part | of UPDRS 2.28+2.08 0-10 2 16
Part Il of UPDRS 16.48 +8.42 4-44 15 56
Schwab and England (%) 72.89+22.26 10-100 80 100
Hoehn and Yahr 2.53+1.05 1-5 2.5 5
SCOPA-PC 2.60 +2.40 0-11 2 24
NMSS total 68.81 + 46.42 1-196 57.5 360
Dom1 2.54+3.87 0-15 0 24
Dom?2 10.93+9.22 0-32 8 48
Dom3 13.99+16.7 0-64 6.5 72
Dom4 2.45+ 4.96 0-22 0 36
Domb 8.21+£9.02 0-36 5 36
Dom6 5.26 + 6.91 0-26 2.5 36
Dom7 10.54 +10.22 0-36 7 36
Dom8 5.88 +7.91 0-32 2 24
Dom9 8.68 + 7.49 0.25 75 48
SCOPA-COG 19.38+6.65 2-34 20.5 43
Memory 6.76 + 2.88 0-15 7 22
Visuospatial function 3.34+1.20 0-5 4 5
Attention 2.30+1.33 0-4 2 4
Executive function 6.90 + 2.61 2-12 7 12

SD: Standand deviation; UPDRS: Unified Parkinson’s disease rating score; NMSS: Non-motor symptoms scale; SCOPA-COG: SCOPA cognition.
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Table 2. Use of antiparkinsonian medication.

N (%)
74 (98%)

Medication

Dopaminergic medication

Levodopa 41 (53.95%)
Pramipexol 11 (14.47%)
Levodopa + Pramipexol 22 (28.95%)
Selegiline 2 (2%)
Anticholinergic (Biperiden) 15 (19%)
Amantadine 16 (21%)
Quetiapine 6 (8%)
Antidepressants 56 (73%)

Holding all covariates constant, women had a 1 point
lower SCOPA-PC score when compared to men (z = -2.02;
p = 0.043; 95%CI = -1.98, -0.02), while each one point increase
in the NMSS score lead to a mean increase of 0.027 point in
the final SCOPA-PC score. Hence, we performed a secondary
analysis using the NMS domains as independent variables
and the SCOPA-PC as the dependent variable. Significant do-
mains were 3 and 8, which were then introduced in the final
full model, instead of the total NMSS scores. This final model
showed that controlling for other covariates, each point in-
crease in the NMSS domain 3 score would lead to a mean in-
crease of 0.06 point in the SCOPA-PC score (z = 0.03, p < 0.001,
95%CI = 0.03, 0.08). Holding all other covariates constant, a
female subject had a mean 1.11 point lower SCOPA-PC score
than a male subject (z = -1.19, p = 0.234, 95%CI = -2.12, -0.11).

Ad-hoc analysis showed similar point estimates, confi-
dence intervals and level of significance.

DISCUSSION

We found that almost 37% of our patients were de-
mented as per SCOPA-COG scores and that the most af-
fected domain was memory. The level of education and the
UPDRS-Subscale I1I were the predictors of cognitive impair-
ment. Eighty-five percent of our subjects reported at least
one psychiatric symptom and higher scores in domain 3 of
NMSS and male gender were predictors of psychiatric com-
plications as assessed per the SCOPA-PC.

Prevalence rates of PDD dementia vary from
25%-40%"'51%1". Differences in study design may have affected
the outcome measures. Important methodological differenc-
es included the tests used to assess cognition, the definition
of dementia, the criteria for selecting patients, and whether
a cross-sectional or a longitudinal design was used. A recent
multicenter Italian study, with 113 patients within a mean
age of 68.6 years and a mean education of 8.5 years, using the
cut off of 17 for SCOPA-COG reported a relative frequency of
PDD of 23.3%'. We found a much higher rate of PDD as per
SCOPA scores, but our sample was smaller and the mean age
and level of education was lower. Conversely, another study

performed in Brazil, with a much lower educational level,

presented a prevalence of dementia of 23.8% Using logistic
regression, they found that age and severity of disease using
H&Y score. However, the point estimates and confidence in-
tervals were not provided.

Another study conducted in a much larger Brazilian sam-
ple, also corroborated the effect of age and H&Y score in pre-
dicting dementia'®. Age was not a predictor in our sample,
neither the H&Y score. However, motor performance as as-
sessed by the UPDRS-Part III was. These seemingly contro-
versial findings are probably attributed to several differences
between both studies. Samples sizes are rather different, and
while they used a community-based sample, we studied sub-
jects in a tertiary care center. Secondly, our primary analy-
sis used the SCOPA-COG score as a continuous variable in
a GLM, while the first study used a logistic regression model
with a dichotomous outcome: dementia versus non-demen-
tia. The independent variables included in the model were
also different. While the first study took into consideration
demographic/motor symptoms (type of treatment, early ver-
sus late onset and the symptom symmetry), we used validat-
ed clinical scales, controlling for age, gender, disease duration
and years of schooling. Indirectly we controlled for psychiat-
ric manifestations of disease, which may influence cognitive
performance. The mean age of our sample was also relatively
low, and this may have contributed for the lack of effect of age
in our study. The first study did not report the age range or
the mean of their subjects. Our results are also in agreement
with the current literature'*.

Generally, higher age, lower education, disease severity,
age-at-onset, higher levodopa dose and use of anticholiner-
gic drugs are considered risk factors for PDD*!$*'** and the
use of antiparkinsonian drugs is associated with cognitive
and psychiatric complications®. In our study the total daily
dose of antiparkinsonian drugs was not available, however
we did not observe an association between the use of dopa-
minergic drugs, biperiden or amantadine with higher values
in the SCOPA-COG and SCOPA-PC. Since in our daily prac-
tice we change the treatment when a patient reports cogni-
tive or psychiatric symptoms, we always treat subjects with
depression, and the cross-sectional nature of the study, we
may have inadvertently introduced confounding,

We found that domain 3 of NMSS, which evaluates
mood/apathy, is a predictor of psychiatric complications.
However the domain 4, which evaluates perceptual prob-
lems/hallucinations was not associated with the final
SCOPA-PC score. These findings suggest that the NMSS is
a holistic scale to assess the non-motor symptoms of PD.
Nevertheless to better evaluate predictors of psychiatric
complications we probably need specific scales for each one
of those symptoms.

SCOPA-PC score were lower in women than men.
Previous studies showed that men have more REM-Sleep
Behavior Disorder and Impulse Control Disorders than wom-
en**. Since the SCOPA-PC encompasses both disorders,
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ours findings are in agreement with the current understand-
ing of psychiatric symptoms in PD.

The limitations of our study were the small sample size,
the absence of specific scales to evaluate sleep changes, de-
pression, and fatigue which are important symptoms associ-
ated with cognitive and psychiatric changes in PD*. Domain
2 and 3 of the NMSS (Sleep/fatigue; Mood/apathy; respec-
tively) did not lead to differences in cognitive performance.
While others large studies failed to find that depression is
associated with cognitive impairment in PD¥, sleep symp-
toms are commonly associated with cognitive impairment®.
Second, our study was hospital-based and not communi-
ty-based, leading possibly to a higher rate of dementia and
psychiatric symptoms. However, the objective of this study
was to identify the risk factors for dementia and psychiat-
ric complications in our sample, not an overall prevalence.
Lastly, we performed a cross-sectional study, and a longitu-
dinal approach would be more accurate. Lastly, the criterion
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