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Abstract

Obijective: The aim of this study was to assess the association between dopaminergic-induced complications and satisfac-
tion with life in patients with Parkinson’s disease. Methods: A cross-sectional study was carried out. Subjects were recruited
from two movement disorders clinics in Mexico, from May to October 2019. Dopaminergic drug-induced complications were
assessed with the movement disorders society — unified Parkinson’s disease rating scale items 4.1-4.5 where satisfaction
with life scale score was used as the outcome variable. Correlation coefficients were utilized. Results: Sixty-eight patients
were included in the study. The mean satisfaction with life scale score was 25.7 (SD = 5.3), with 66.1% of them scoring higher
than average scores. Age at diagnosis (rs = 0.256, p = 0.035), education (rs = 0.240, p = 0.048), geographic region (r2 = 0.180,
p = 0.034), movement disorders society - unified Parkinson’s disease rating scale part | (rs = -0.378, p = 0.002) and Il
(rs = -0.280, p = 0.021), and Hoehn and Yahr stage (rs = -0.295, p = 0.015) were significantly correlated with satisfaction
with life scale scores. Partial correlation coefficient analysis revealed a statistically significant but moderate correlation be-
tween motor fluctuations and satisfaction with life scale scores (rs = -0.408, p = 0.001). No significant correlation was ob-
served with dyskinesias. Conclusions: Motor fluctuations but not dyskinesias have a detrimental effect on patients’ life sa-
tisfaction. Strategies to reduce motor fluctuations and better understanding the contribution of these to patients’ lives may
help minimize the negative impact of these complications on patients with PD.
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Asociacion entre las complicaciones inducidas por la dopamina y la satisfaccion vital
en la enfermedad de Parkinson

Resumen

Objetivo: El objetivo de este estudio es evaluar la asociacion entre las complicaciones inducidas por dopaminérgicos y la
satisfaccion con la vida en pacientes con enfermedad de Parkinson. Métodos: Se realizé un estudio transversal. Los sujetos
fueron reclutados de dos clinicas de trastornos del movimiento en México, de mayo a octubre de 2019. Las complicaciones

*Correspondence: Date of reception: 30-06-2022 Available online: 02-12-2022
Daniel Martinez-Ramirez Date of acceptance: 22-08-2022 Rev Mex Neuroci. 2022;23(6):207-213
E-mail: daniel.martinez-ramirez @tec.mx DOI: 10.24875/RMN.22000046 Wwww.revmexneurociencia.com

2604-6180 / © 2022 Academia Mexicana de Neurologia A.C. Published by Permanyer. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

207


mailto:daniel.martinez-ramirez%40tec.mx?subject=
http://dx.doi.org/10.24875/RMN.22000046

http://crossmark.crossref.org/dialog/?doi=10.24875/RMN.22000046&domain=pdf

208

Rev Mex Neuroci. 2022;23(6)

inducidas por farmacos dopaminérgicos se evaluaron con la escala de calificacion unificada de la enfermedad de Parkinson
de la sociedad de trastornos del movimiento items 4.1 al 4.5. La variable desenlace se obtuvo por medio de la escala de
satisfaccion con la vida. Se utilizaron coeficientes de correlacion. Resultados: 68 pacientes fueron incluidos en el estudio. La
puntuacion media de la escala de satisfaccion con la vida fue de 25.7 (DE = 5.3), con un 66.1% de ellos con una puntuacion
superior a la media. Observamos que la edad al momento del diagndstico (rs = 0.256, p = 0.035), educacion (rs = 0.240,
p = 0.048), region geogréfica (r2 = 0.180, p = 0.034), escala unificada de calificacion de la enfermedad de Parkinson, parte |
(rs = -0.378,p = 0.002) y Il (rs = —-0.280, p = 0.021) y el estadio de Hoehn y Yahr (rs = -0.295, p = 0.015) se correlacionaron
significativamente con las puntuaciones de la escala de satisfaccion con la vida. El andlisis del coeficiente de correlacion
parcial reveld una correlacion estadisticamente significativa pero moderada entre las fluctuaciones motoras y las puntuaciones
de la escala de satisfaccion con la vida (rs = —0.408, p = 0.001). No se observo una correlacion significativa con las discinesias.
Conclusiones: Las fluctuaciones motoras, pero no las discinesias, tienen un efecto perjudicial sobre la satisfaccidon con la vida
de los pacientes. Las estrategias para reducir las fluctuaciones motoras y comprender mejor la contribucion de estas a la vida
de los pacientes pueden ayudar a minimizar el impacto negativo de estas complicaciones en los pacientes con Parkinson.

Palabras clave: Bienestar. Satisfaccion con la vida. Fluctuaciones motoras. Discinesias.

Introduction

Parkinson’s disease (PD) is a complex neurodegen-
erative disorder characterized by a wide range of motor
and non-motor symptoms.' Research in PD has mainly
focused on the investigation of possible neuroprotec-
tion, disease modifiers, and management of motor and
non-motor symptoms®“. Recently, a few number of
studies have gone beyond and investigated emotional
wellness of the affected people, specifically how per-
sons with PD feel about their own lives®. Well-being can
be defined as the experience of health, happiness, and
prosperity and is distinguished two components of
well-being. The psychological component refers to in-
ter- and intrapersonal characteristics such as autono-
my, environmental mastery, personal growth, personal
relationships, purpose in life, and self-acceptance that
could help individuals to achieve an optimal level of
functioning in their daily life®”. The subjective compo-
nent reflects the cognitive component of satisfaction
with life as a whole, and the presence of positive and
absence of negative emotions as affective compo-
nents®°. Most studies used life satisfaction as an indi-
cator of well-being. Life satisfaction (LS) is defined as
a global assessment of person’s quality of life accord-
ing to his own criteria’®. There is an increasing interest
in studying life satisfaction as an indicator of subjective
well-being in persons with PD'". Assessing LS could be
key in persons with PD as it has significant influence
on the process of living with PD and can serve as an
indicator of quality of life'>3,

The satisfaction with life scale (SWLS) in persons with
PD is a valid instrument for measuring LS in PD. SWLS
has shown good convergent validity with other LS scales
and good internal consistency and reliability’*. The

SWLS is considered a psychometrically comprehensive
and suitable tool to assess LS in persons with PD'>6,
A recent study utilizing the SWLS analyzed factors as-
sociated with LS in persons with mild-to-moderate PD,
reporting significant correlations of LS with individuals
sense of coherence and disease duration'”. Other instru-
ments have been developed to measure LS and have
been utilized in few research studies of patients with PD.
In general, these studies have reported significant asso-
ciations of motor and non-motor symptoms and of em-
ployment status with individuals LS'®2!. However, ques-
tions regarding the impact of other clinical characteristics
which may also affect patient’s quality of life or LS in
persons with PD remain unanswered.

Therefore, the aim of this study was to determine
the correlation between dopaminergic-induced complica-
tions, including dyskinesias and motor fluctuations, with
LS in persons with PD. We hypothesize that dopaminer-
gic-induced motor complications will have a negative im-
pact on patients LS. We also investigated the relationship
of non-motor and motor aspects of experiences of daily
living, and of motor symptoms with their LS.

Materials and methods

An observational cross-sectional study to investigate
the association of dopaminergic-induced complications
of patients with PD with their LS was carried out. Con-
secutive subjects were recruited from two movement
disorders clinics in Mexico, including the National Insti-
tute of Neurology and Neurosurgery in Mexico City and
Tecnologico de Monterrey in Monterrey, during the time
period comprised from May to October 2019. Subjects
included had a clinical diagnosis of PD made by a neu-
rologist with training in movement disorders using the
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movement disorders society (MDS) clinical diagnostic
criteria for PD?2, Patients were excluded if they were
not able to answer the questionnaires.

Demographic variables, including gender, age, edu-
cation, marital status, living condition, employment sta-
tus, geographic region, comorbidities, physical activity,
recreational/social activities, and physical therapy were
recorded. Clinical variables, including age at symptom
onset, age at diagnosis, disease duration, PD motor
subtype, Hoehn and Yahr (H&Y) stage, Schwab and
England (S&E) scale score, and the MDS-Unified Par-
kinson’s Disease Rating Scale score (MDS-UPDRS),
were also collected. All patients provided a written in-
formed consent and the study was approved by an
Institutional Review Board.

Outcome scales

To assess the dependent variable LS, we utilized the
Spanish version of the SWLS?%. The SWLS evaluates
LS as a global summation of an individual’s life situa-
tion, inquiring about individual’s subjective evaluation
of ideal life, a wish for change, and satisfaction with
past and current situation®*. It consists of five questions
rated on a seven-point Likert scale ranging from
“strongly disagree” to “strongly agree.” The responses
are added to a total sum score that ranges from 5 to
35 points.

The MDS-UPDRS is a comprehensive scale assess-
ing both motor and non-motor symptoms associated with
PD?. It is divided into four parts with a total summed
score. Part | evaluates the non-motor experiences of
daily living; part Il evaluates the motor experiences of
daily living; part Il consists of the motor examination
which was obtained during off medication periods; and
part IV evaluates motor complications. All items have five
possible responses ranging from 0 = Normal, 1 = Slight,
2 = Mild, 3 = Moderate, and 4 = Severe. Higher scores
indicate greater impact of PD symptoms.

To analyze the main independent variable dopami-
nergic-induced complications, we utilized the MDS-UP-
DRS scale part IV. To assess the time spent and the
functional impact of dyskinesias, we used items 4.1 and
4.2, respectively, and to assess the time spent in the
off state, the functional impact of fluctuations, and the
complexity of motor fluctuations, terms 4.3, 4.4, and 4.5
were used, respectively. The MDS-UPDRS part | and
Il total scores were used to determine the non-motor
and motor aspects of experiences of daily living of pa-
tients with PD, respectively. The MDS-UPDRS part IlI
and the PD motor subtype were used in the study to

determine the characteristics of the motor symptoms of
patients with PD. The motor subtype was obtained by
summing together the MDS-UPDRS items within each
subtype, including tremor-dominant (TD), postural in-
stability and gait disorder (PIGD), and indeterminate
(IT), to obtain a subscore for each subtype. The final
subtype was determined based on ratios of subtype
scores®. Then, if the TD, . /PIGD ... Was > 1.15,
the TD subtype was assigned, if it was < 0.9, the PIGD
subtype was assigned, and if the ratio was in between
0.9 and 1.15, the IT was assigned.

Statistical analysis

Measures of central tendency and variability were
used for descriptive statistics. The assumption for nor-
mality was evaluated using the Shapiro-Wilk test.
A Spearman’s rank-order correlation coefficient was
used to assess correlation between independent contin-
uous variables (age, age at onset, age at diagnosis,
education, disease duration, S&E, H&Y stage, and
MDS-UPDRS scores) with the dependent continuous
variable SWLS score. A Mann-Whitney U-test was used
to assess the difference between two groups of inde-
pendent categorical variables (gender; marital status;
living status; employment status; chronic diseases; phys-
ical activity; social/recreational activities; rehabilitation
therapy; and PD motor subtype) and dependent contin-
uous variable (SWLS score). To evaluate the difference
between three or more groups of independent categor-
ical variables (geographic region) and dependent con-
tinuous variable (SWLS score), a Kruskal-Wallis was
used. A partial correlation coefficient was then utilized
to estimate the correlation between the independent
variables (MDS-UPDRS items 4.1, 4.2, 4.3, 4.4, and 4.5)
with the outcome variable (SWLS score) after controlling
for possible confounding variables, which were selected
if p < 0.05 from univariate analyses. The IBM Statistical
Package for the Social Sciences software version 25
was utilized for analysis.

Results

A total of 68 subjects with PD were included in the
study. Main demographic and clinical characteristics
are presented in tables 1 and 2. The mean SWLS score
was 25.7 (SD = 5.3), with most of them reporting a high
score 42.6% (n = 29), and a very high score 23.5%
(n = 16) regarding satisfaction with their lives. Figure 1
shows a divided bar chart showing proportions of the
SWLS scores in our PD cohort.
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Table 1. Correlations of demographic variables with satisfaction with life scale scores

Age, years (SD) 64.9 (13.0) 25.7 (5.3) 0.194 ry=0.160
Gender 0.672 My = —0.020
Female, n (%) 29 (42.6) 25.8 (4.3)
Male, n (%) 39 (57.4) 25.6 (5.9)
Education, years (SD) 11.8 (4.7) 25.7 (5.3) 0.048* r,=0.240
Marital status 0.787 Fop = -0.018
Single, n (%) 24 (35.3) 25.8 (5.0)
Married or cohabited, n (%) 44 (64.7) 25.6 (5.5)
Living situation 0.434 gy = 0.121
Alone, n (%) 12 (17.6) 24.3 (6.6)
With company, n (%) 56 (82.4) 26.0 (5.0)
Employment status 0.181 Top = 0.147
Employed, n (%) 24 (35.3) 26.8 (5.2)
Retired/unemployed, n (%) 44 (64.7) 25.1 (5.3)
Comorbidities, n (%) 32 (47.1) 25.2 (5.7) 0.518 ry, = —0.099
No 36 (52.9) 26.2 (4.9)
Physical activity, n (%) 37 (54.4) 26.7 (5.4) 0.060 M = 0.208
No 31 (45.6) 24.5 (4.9)
Recreational/social activities, n (%) 16 (23.5) 27.1 (5.7) 0.182 My = 0.144
No 52 (76.5) 253 (5.1)
Physical therapy, n (%) 8(11.8) 27.4 (5.0) 0.445 Mop = 0.116
No 60 (88.2) 25.5 (5.3)
Geographic region 0.034* n%=0.180
Center, n (%) 38 (55.9) 24.3 (4.9)
Northeast, n (%) 19 (27.9) 27.2 (5.8)
Gulf, n (%) 4 (5.9) 25.0 (4.5)
South, n (%) 3(4.4) 26.0 (1.7)
West (%) 2(2.9) 31.0 (2.8)
Foreigner, n (%) 2(2.9) 33.5(2.1)
PD motor subtype 0.351 Mop = 0.154
Tremor-dominant subtype, n (%) 49 (72.1) 25.2 (5.1)
PIGD or indeterminate, n (%) 19 (27.9) 27.0 (4.4)
*p < 0.05.

If | could live my life over, | would change almost nothing _ _
So far | have gotten the important things | want in life - _
The conditions of my life are excellent _ _

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

m Strongly disagree  mDisagree  mSlightly disagree Neither agree or disagree  m Slightly agree  mAgree  mStrongly agree

Figure 1. Divided chart bar showing proportions of the SWLS score of our PD cohort, n = 68.
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Table 2. Correlations of clinical variables with
satisfaction with life scale scores

Variables SWLS
score

Age at onset 56.0 (14.9)  0.218 0.073 ry=0219
Age at diagnosis  58.9 (13.5)  0.236 0.035* r, = 0.256
Disease duration 8.9 (8.4) -0.203 0.059 r,=-0.230
MDS-UPDRS | 9.1 (6.7) -0.276  0.002* r =-0.378
score

MDS-UPDRS Il 109(74) 0258  0.021* r =-0.280
score

MDS-UPDRS Il 31.4(15.0) -0.149 0.072 ry = -0.220
off meds score

MDS-UPDRS IV 2.6 (3.7) -0.177 0.219 ry =-0.151
score

Hoehn and Yahr 2.5(0.7) -0.291 0.015* ry = -0.295
stage

Schwab & 734 (14.1)  -0.239 0.050 r.=0238

England score

*p < 0.05. PD: Parkinson'’s disease; PIGD: postural instability with gait disturbance;
MDS-UPDRS: movement disorders Society—Unified Parkinson’s disease rating
scale.

Low-to-moderate statistically significant correlations
were observed between age at diagnosis (r; = 0.256,
p = 0.035), education (r, = 0.240, p = 0.048), MDS-UP-
DRS part | score (r, = -0.378, p = 0.002), MDS-UPDRS
part Il score (r, = -0.280, p = 0.021), and H&Y stage
(ry = =0.295, p = 0.015) with SWLS scores.

A Kruskal-Wallis test was conducted to determine the
difference between geographic region and SWLS
scores revealing a small significant association between
variables (n? = 0.180, p = 0.034). The post hoc analysis
revealed that the SWLS scores of patients living in the
northeast region of Mexico (27.2, SD = 5.8 vs. 24.3, SD
4.9; p = 0.030) or foreigners outside of Mexico (33.5,
SD =2.1vs. 24.3, SD = 4.9; p = 0.014) were significantly
higher than that of patients living in the center region of
Mexico. A Mann—-Whitney U-test to determine the differ-
ence between other demographic and clinical variables
with SWLS scores revealed no significant differences.

A partial correlation coefficient was conducted to es-
timate the correlation between the MDS-UPDRS items
41, 4.2, 4.3, 4.4, and 4.5 scores with SWLS scores
after controlling for age at diagnosis, education,
MDS-UPDRS part | and Il scores, H&Y stage, and geo-
graphic region. The analysis revealed a moderate sta-
tistically significant correlation between the functional

impact of motor fluctuations (MDS-UPDRS part 4.4)
and SWLS scores (r, = -0.408, p = 0.001). No signifi-
cant correlations were observed between the time
spent in off state, the complexity of motor fluctuations,
the time spent with dyskinesias, or the functional im-
pact of dyskinesias with SWLS scores. Scatterplots
depicting these correlations are shown in figure 2.

Discussion

We conducted an observational analytical cross-sec-
tional study in a Mexican sample of persons with PD
to correlate dopaminergic drug-induced complications
and their LS. Our study revealed a statistically signifi-
cant negative correlation between the functional im-
pact of motor fluctuations (MDS-UPDRS part 4.4) and
SWLS scores, when controlling for possible confound-
ing variables. No significant correlations were ob-
served with other characteristics of motor fluctuations
(MDS-UPDRS part 4.3 and 4.5) or with dyskinesias
(MDS-UPDRS part 4.1 and 4.2).

Our results suggest that motor fluctuations but not
dyskinesias, impact on life satisfaction in persons with
PD. To the best of our knowledge, this is the first study
investigating an association between dopaminergic
drug-induced complications and life satisfaction, so com-
parison with other studies is problematic. Our results are
in line with the previous studies which measured quality
of life as clinical outcome, reporting that motor complica-
tions may decrease patient’s quality of life?”. Strategies
to reduce motor fluctuations and better understanding
the contribution of these to persons’ lives may help min-
imize the negative impact of these complications on hap-
piness or well-being. In regard to dyskinesias, data have
shown that the majority of subjects had a mild and
non-troublesome dyskinesias that can be adequately
treatable®®. Our results suggest dyskinesias may not
have as much impact on person’s life satisfaction as
compared with motor fluctuations. The lack of significant
correlation between dyskinesia scores and SWLS scores
may also be explained due to the poor awareness of
these involuntary movements patients usually have®.

In addition, we observed higher than average SWLS
scores, which are around 26. This is higher than previ-
ously reported scores which ranged between 21.1 and
24.2'17 |t should also be noted that it has been report-
ed that Hispanics show greater life satisfaction than
non-Hispanics possible related to a higher spirituality
among Hispanics®°.

We also observed significant correlations between
ages at diagnosis, years of education, geographic
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Figure 2. Scatterplot showing correlation between movement disorders society — unified Parkinson’s disease rating scale
(MDS-UPDRS) items 4.1-4.4 with satisfaction with life scale 25 (SWLS) scores. A: shows a non-significant zero correlation
between time spent with dyskinesias and SWLS. B: shows a non-significant zero correlation between functional impact
of dyskinesias and SWLS. C: shows a non-significant negative correlation between time spent in the off state and SWLS.
D: shows a medium significant negative correlation between functional impact of motor fluctuations and SWLS. E: shows

a non-significant negative correlation between complexity of motor fluctuations and SWLS.

region, and clinical markers of disease severity such
as MDS-UPDRS parts | and Il and H&Y stage, with
SLWS scores in our cohort of Mexican PD patients.
Although the majority of the previous studies investi-
gating life satisfaction in patients with PD utilized other
scales to measure life satisfaction, our results are con-
sistent with these previous reports stating that patient’s
life satisfaction is significantly correlated with non-mo-
tor and motor aspects of daily living, with the stage of
the disease, and with years with PD diagnosis'’2'.
Based on these data, providing better control of
non-motor and motor symptoms of patients with PD

may have a beneficial effect on patients’ life satisfaction
or well-being.

Our study is the first to report a significant association
between years of education and geographic region with
life satisfaction. A previous study has shown that
well-being of individuals differed in terms of geographic
location, which may be associated to different econom-
ic, social, and health indicators®'. These information
may help clinicians detect those patients prone to not
feel satisfied with their own lives. Thus, we should con-
sider these factors when managing patients with PD to
enhance their life satisfaction.
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Several limitations of the present study need to be
mentioned before interpretation of results. The issues
related to observational cross-sectional studies such
as selection and memory bias need to be considered.
The participants might not be representative of the tar-
get population. Some data might be inaccurate since
the scales utilized to measure outcomes might not have
the highest precision. We attempted to prevent possible
interviewer bias using different interviewers. Moreover,
other factors not analyzed in the study, including miss-
ing caregiver’s point of view, might have a confounding
effect. Although some of the biases mentioned cannot
be controlled, the statistical methods were utilized to
control for possible confounders during data analysis.

Conclusions

LS was correlated to the functional impact of motor
fluctuations but not to dyskinesias in our PD cohort.
Moreover, geographic region, education, and clinical
factors related to PD were also correlated to LS. Strat-
egies to reduce the functional impact motor fluctuations
and better understanding the contribution of these to
patients’ lives may help minimize the negative impact
of these complications on patient with PD.
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