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Background: Personality impacts life expectancy and comprehensive treatment efficacy
for patients with Parkinson’s disease (PD). However, current research fails to involve
the family caregiver’s personality despite significant external support provided by family
caregivers. This study explored neuroticism and conscientiousness personality factors of
the patient and family caregiver associated with quality of life (QoL) of PD patients.

Methods: 134 couples of patients presenting with PD and their family caregivers that
met inclusion criteria, were recruited for this cross-sectional study at Shanghai Tenth
People’s Hospital from October 2015 to 2017. The Parkinson’s Disease Questionnaire-39
ltems (PDQ-39) for QoL, including the physical component summary (PCS) and
mental component summary (MCS), the Neuroticism Extraversion Openness Five-Factor
Inventory (NEO-FFI) for neuroticism and conscientiousness personalities, and the
Unified Parkinson’s Disease Rating Scale (UPDRS) for PD severity questionnaires
were employed. Multivariate stepwise linear regression determined the contributions of
demographic, clinical and personality variables in PDQ-39, PCS, and MCS.

Results: PD patients and neuroticism were significantly associated with total PDQ-39,
PCS, and MCS. Additionally, conscientiousness was significantly associated with
PDQ-39 and PCS. After adding neuroticism and caregiver conscientiousness personality,
the importance of neuroticism for the QoL model dramatically decreased, and caregiver
conscientiousness personality was associated with lower scores in total PDQ-39
and PCS.
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Personality and QoL in PD

Conclusion: We revealed a significant association between neuroticism and physical
or mental status of PD patients; however, this association decreased when caregiver
conscientiousness was added to the model. Moreover, conscientiousness of patients
and caregivers were associated with improved QoL.

Keywords: conscientiousness, caregiver, neuroticism, personality, quality of life

INTRODUCTION

Parkinson’s disease (PD) is the second most common
neurodegenerative in the world that is predominantly
characterized by clinical manifestations that include

bradykinesia, rigidity, tremor, and postural instability. PD
poses a significant burden on the patient’s family, not least due
to associated costly therapy, but more importantly because PD
represents a chronic disease that imparts a serious negative
impact on the quality of life (QoL) of the affected patient (1).

The concept of QoL is a comprehensive manifestation of
personal well-being, which impacts not only the life expectancy
of the patient but also affects the efficacy of comprehensive
treatment strategies. Considerable research has focused on how
QoL is affected by a variety of physical and psychological factors
that include the patient’s age, level of education, disease duration,
motor function impairment, cognitive deficit, and non-motor
syndromes among others (2-4). Moreover, the aforementioned
physical and psychological factors, have provoked increased
interest in the potential role of personality, and an assessment of
this clinical variable should be determined in the context of its
likely contribution to QoL in PD (5). Personality represents an
aggregated manifestation of a stable and characteristic pattern of
temperament, cognition, emotion, and actions that are inherently
unique to the individual in response to particular environmental
situations (6), the dimensions of which, are extrovert
behavior, neuroticism, conscientiousness, openness, and
agreeableness—all of which represent the well-known five-factor
model (5).

However, only a few studies have paid any particular attention
to the association between personality and QoL in PD. Dubayova
et al. reported that neuroticism might not only coincide with,
but also precede the clinically-recognized motor onset seen
in PD, and its impact on the QoL in PD patients (7). In
Dubayova’s subsequent studies, it was demonstrated that the
personality of an individual that was influenced by poorly
effective coping strategies, was negatively associated with the
overall QoL in PD (8, 9). Further evidence that high neuroticism
negatively affected QoL, while high conscientiousness (among
other factors) were positive factors, was suggested in a relatively
recent study (10). Besides the personality impacts of the patient
on QoL in PD, a number of studies have addressed the impact
of caregiver-burden, which has a variety persistent stress and
impaired psychosocial functioning consequences that challenge
caregiver QoL if not well adapted to the incidence of PD
(11). In addition, so long as the interaction on informal
family caregivers because of the PD, this interaction sent out
from caregivers can be projected to patients as well. Thus,

the personality of caregivers is also a factor that should be
considered in the context of the PD patients overall QoL.
However, no study has thus far ever assessed the overall
impact of the caregivers personality on the QoL of PD
patients.

Therefore, an improved understanding of the complex
interactions of the patient, the family caregiver’s personality
and the associated QoL in PD is urgently required. Based
on previous evidence of contradictory dominating effects of
neuroticism and conscientiousness, we conducted the first
survey of the impact of neurotic and conscientious personalities
of the patient and family caregiver on the subsequent QoL
of patients presenting with PD. In consideration of a high
number of informal caregivers, we only investigated the care
provided at home, including speaking to the patient’s spouse,
and their children or intimate relatives, while excluding the
professional population of clinical caregivers at the hospital and
clinic.

MATERIALS AND METHODS
Study Design

This study was approved by the local ethics committee of
Shanghai Tenth People’s Hospital. In this cross-sectional study,
patients with PD were recruited from the movement disorder
neurology clinic between October 2015 and 2017 at the Shanghai
Tenth People’s Hospital affiliated to Tongji University. The
interview invitation was sent when the patient visited the
movement disorder neurology clinic. Under conditions where
the patient and his/her family caregiver agreed to attend the
study, the interview was immediately conducted during that visit.
Caregivers included any close relative that lived with the patient,
whether he/she was a spouse, adult, child, or intimate relative.
Patients were assessed by a specialist in PD.

Inclusion Criteria
Patients that met all of the following inclusion criteria were
eligible for the study:

1) Patients that adequately understood the purpose of the study,
agreed to participate and signed the informed files.

2) Patients that were diagnosed with idiopathic PD according
to the United Kingdom Parkinson’s Disease Society Brain
Clinical Criteria (12).

3) Patients that were older than 40 and less than 80 years of age.

4) Patients that had stable anti-Parkinsonian medication for at
least 2 weeks.

5) Patients that were at the stage “on.”
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6) Patients that had a stable company of at least one family
caregiver.

Exclusion Criteria

1) A Mini-Mental State Examination (MMSE) score <24 points
(13, 14).

2) Presence of severe infections, cardiopulmonary, cancer, liver
or kidney disease or evidence of multisystem functional
failure.

3) Presence of mental disorders or serious cognitive dysfunction
or history of mental problems and abnormal behavior. During
the interview, the National Institute of Neurological Disorders
and Stroke-National Institute of Mental Health (NINDS-
NIMH) (15) for psychosis in PD were applied and a diagnosis
of PD-associated dementia was assigned according to MDS
criteria (16) by 2 neurologists (Jia Yu and Yichen Zhao) with
experience in movement disorders and dementias.

4) All the caregivers did not have a history of mental problems
and abnormal behavior.

QoL Assessment of PD Patients

The QoL of patients with PD was assessed using the Parkinson’s
Disease Questionnaire—39 Items (PDQ-39) (17), which is a
disease-specific scale that was developed for measuring QoL
in PD patients. The 39 items in this scale are divided into
8 sub-scales and include the following: mobility (10 items),
activities of daily living (6 items), emotional well being (6
items), stigma (4 items), social support (3 items), cognition
(4 items), communication (3 items), and bodily discomfort (3
items). These 8 subscales are further combined into 2 parts:
Part 1: physical component summary (PCS) score (19 items,
containing subscales of mobility, activities of daily living, and
bodily discomfort), and Part 2: mental component summary
(MCS) score (20 items, containing emotional well-being, stigma,
social support, cognition and communication). In response
to each question, patients select from answers scored from
the following sliding scale: “never” (0), “occasionally” (1),
“sometimes” (2), “often” (3) and “always” (4). The higher the
score, the worse the QoL. The internal consistency of PDQ-39
was estimated as 0.85.

Disease Severity Assessment of PD

Patients

Disease severity was measured by the Unified Parkinson’s Disease
Rating Scale (UPDRS) (18). UPDRS is used as a standard
reference scale in clinical practice and in research for assessing
disease severity in PD patients. Ratings are observation-based,
and scores are obtained by interview and physical examination.
The scale consists of four parts: mentation and mood (part
1), activities of daily living (part 2), motor function (part
3) and complications that result from dopaminergic therapy,
including motor fluctuations and dyskinesia (part 4). Parts
1, 2, and 4 are interview-based, while part 3 is based on a
clinical examination by a health professional, which represents
the patient’s condition at examination time. Patients can score
from 0 to 176, with higher scores indicating increased disease
severity.

Neuroticism and Conscientiousness
Assessment of PD Patients and Family

Caregivers

Extraversion Openness Five-Factor Inventory (NEO-FFI) (5)
includes 60 projects, where 12 questions relate to each personality
domain. Two of the 12 questions on each personality dimension
are measured using a reversed scoring system. Every project is
scored from the following criteria: “disagree very much” (1),
“disagree to some degree” (2), “no emotional tendencies” (3),
“agree to some degree” (4), and “agree very much” (5), with
the highest score indicating a trend for that personality. We
arranged a total of 24 questions with regard neuroticism and
conscientiousness components from the NEO-FFI questionnaire.
The results used in our study showed acceptably good reliability
and validity with regard to the Chinese version, and reliability
of the internal consistency of neuroticism and conscientiousness
were estimated as 0.81 and 0.77.

Statistical Analysis

All statistical analyses were performed with the SPSS version
20.0 statistical software program (IBM, Armonk, NY, USA).
The Kolmogorov-Smirnov test was used to investigate the
normality of distribution. After the Kolmogorov-Smirnov
test, all measurement data were in a normal distribution.
Patient characteristics of the study population are presented as
descriptive statistics [means (SD) or N (%)]. In the context
of the PDQ-39 total score, and then with PCS and MCS as
the outcome (dependent) variables, multivariate stepwise linear
regression analysis with a forward selection of demographic,
clinical and personality scores was used as independent variables
across three models. The first model included gender, age,
disease duration, and the UPDRS score. In the second model,
patient neuroticism and conscientiousness were added. The
third model also contained variables such as neuroticism and
conscientiousness of the caregivers, which was based on model
2. One-way analysis of variance (ANOVA) was used to determine
statistical significance of F values for the three models. Level of
significance was set at an alpha value of p = 0.05.

RESULTS

Descriptive Statistics

Out of 203 invited PD patients in the movement disorder
neurology clinic at Shanghai Tenth People’s Hospital, 177
patients recruited between October and October 2017, agreed
to participate and filled in the questionnaires. However, 43
patients were excluded after the personal interview because of
the conditions set out in the exclusion criteria. The sample thus
consisted of 134 patients (response rate 66.0 %; Figure 1).

There were no differences seen between non-respondents
and participants regarding gender, disease duration, and clinical
course of PD. We checked the integrity of the questionnaire
data for each patient and the corresponding caregiver in case
of missing data. All PD patients took stable anti-parkinsonian
therapy according to published international guidelines. Among
the 134 patients with PD, the average age was 65.3 years (range
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Admission of patients
with PD
(n=203)

Disagree to participate in the project

(n=26)

Assessed for eligibility
(n=177)

MMSE < 24 (n=12)

Mental disease history (n=2)

Disturbance of consciousness or cognition
dysfunction (n=17)

Multiple organs dysfunction (n=11)

Excluded (n=43)

Patients included in
main analyses
(n=134)

l

PDQ-39 for Qol assessment;
UPDRS for disease severity assessment;

and family caregivers

Demographic data and clinical characteristics were collected from medical records;
Questionnaires were completed during the interview:

Neuroticism and conscientiousness parts in NEO-FFI for assessment of PD patients

FIGURE 1 | Flow chart of study implementation. PD, Parkinson’s disease; MMSE, Mini-Mental State Examination; PDQ-39, Parkinson’s Disease Questionnaire—39
ltems; QoL, quality of life; UPDRS, Unified Parkinson’s Disease Rating Scale; NEO-FFI, Extraversion Openness Five-Factor Inventory.

TABLE 1 | Characteristics of the sample on study variables: PD subjects
(n = 134).

Demographic measures Mean SD
Gender (male/female) 72/62 -
Age (years) 65.3 7.8
CLINICAL MEASURES

Duration of PD (years) 8.4 5.0
UPDRS total score 46.9 18.4
QUALITY OF LIFE MEASURES

PDQ-39 total score 50.3 16.7
PCS 24.2 7.9
MCS 26.1 9.9
PERSONALITY OF PATIENTS

Neuroticism 20.9 8.4
Conscientiousness 27.8 7.3
PERSONALITY OF CAREGIVERS

Neuroticism 18.2 6.2
Conscientiousness 28.7 6.9

PDQ-39, Parkinson’s Disease Questionnaire-39 ltems; PCS, mental component summary
of PDQ-39; MCS, mental component summary of PDQ-39; UPDRS, Unified Parkinson’s
Disease Rating Scale; PD, Parkinson’s Disease; SD, standard deviation.

54-79 years); 53.7% of whom were males. The mean duration of
PD was 8.4 years (SD = 5.0), and the UPDRS total score was
46.9 (SD = 18.4), meaning that the majority of patients were
not in the early stages of disease progression. When analyzing
PDQ-39, besides the total score, we combined the sections for
“mobility,” “activities of daily living” and “bodily discomfort”
(i.e., 19 items) into the PCS score. The remaining sections were

“emotional well-being;” “stigma,” “social support,” “cognition,”
and “communication” that were also aggregated together (i.e.,
20 items) into the MCS score. From Table 1 it can be seen
that among the average PDQ-39 total 428 score (mean = 50.3,
SD = 16.7), the PCS was 24.2 (SD = 7.9), 429 which was lower
than the MCS (mean = 26.1, SD = 9.9).

Multivariate Stepwise Linear Analyses

Three models were constructed to explore the contribution to
the variables of total PDQ-39, PCS, and MCS. In model 1, which
consisted of patient age, gender, disease duration, and UPDRS
score, the higher UPDRS was associated with a higher score in
the PDQ-39 total score (beta = 0.44) including PCS and MCS
data (beta = 0.36, and beta = 0.50, respectively) in PD patients.
In addition, longer disease duration (beta = 0.23) was associated
with a higher PCS score, and older age of the patient (beta = 0.21)
was associated with a higher total PDQ-39 score.

When neuroticism and conscientiousness of the patients were
included (i.e., model 2), the predictive strength of the model
increased for PDQ-39 (Aadjusted R? = 0.14), PCS (Aadjusted
R?> = 0.12) and MCS (Aadjusted R? = 0.11) as compared
to model 1. Aside from UPDRS, which remained dominantly
associated with three domains, the age of the patient remained
the significant variable for the total PDQ-39 score. Moreover,
neuroticism was significantly associated with a higher PDQ-39
score (beta = 0.27), PCS (beta = 0.22), and MCS (beta = 0.24),
and conscientiousness was associated with a lower PCS score
(beta = —0.20).

When neuroticism and conscientiousness of the caregiver
were continued and added (i.e., model 3), then UPDRS remained
significantly associated in general PDQ-39, PCS, and MCS, which
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TABLE 2 | Standard Coefficient (beta) in multiple regression analyses of 3 models.

Model 1 Model 2 Model 3

PDQ-39 PCS MCS PDQ-39 PCS MCS PDQ-39 PCs MCS
Age 0.21* 0.17 0.19 0.20* 0.18 0.12 0.20* 0.09 0.11
Gender 0.01 0.04 0.09 0.01 0.08 0.04 0.03 0.01 0.07
Duration of PD 0.18 0.23* 0.17 0.15 0.22* 0.13 0.12 0.22* 0.14
UPDRS 0.44* 0.36* 0.50** 0.40"* 0.37* 0.46* 0.44* 0.35* 0.44**
P-neuroticism 0.27** 0.22** 0.24** 0.20* 0.22* 0.20*
P-conscientiousness —0.03 —0.20* -0.07 —0.06 -0.32 —-0.21
C-neuroticism 0.03 0.06 0.05
C-conscientiousness —0.22* —0.11 —0.24*
Adjusted R? 0.36 0.35 0.26 0.50* 0.47 0.37* 0.54* 0.55 0.48*

Standardized Coefficients (beta) values above are significant at *P < 0.05 (2-tailed), and **P < 0.01 (2-tailed).

PDQ-39, Parkinson’s Disease Questionnaire-39 Items; PCS, physical component summary of PDQ-39; MCS, mental component summary of PDQ-39; UPDRS, Unified Parkinson’s
Disease Rating Scale; P-neuroticism, neuroticism personality of patient; P-conscientiousness, conscientiousness personality of patient; C-neuroticism, neuroticism personality of
caregivers, C-conscientiousness, conscientiousness personality of caregiver; PD, Parkinson’s Disease.

means that a worse score for disease severity can lead to a
worse QoL state. In addition, the neuroticism of the caregiver
was not significantly related to the three domains of QoL, while
conscientiousness of the caregiver was added to the predictor of
PDQ-39 (beta = —0.22) and PCA (beta = —0.24). Compared to
model 2, the partial correlation of patient neuroticism decreased
0.05 in the domain of MCS. Overall, this combination of variables
in model 3 predicted 84.0% (adjusted R?) of the variance in
general QoL (p < 0.01).

From Table 2 it can be seen that the adjusted coefficient of
determination (adjusted R?) was increased with the introduction
of independent variables in three models of the stepwise
regression, which means that the predictive strength of the model
increased from model 1 to model 3. For the three models of
the stepwise regression analysis, we can see that all three models
are statistically significant. Moreover, model 3 is the optimal
regression model.

DISCUSSION

Our study has demonstrated a significant association between
neuroticism and the physical and mental status of PD patients,
where regression analysis showed that disease severity was the
strongest predictor of impaired QoL and that personality traits
played a complementary role in QoL.

As expected, most predictors of QoL deterioration reflect
demographic and baseline disease characteristics, such as older
age and longer duration. Many of these factors have been
previously found to be associated with poor QoL in patients with
PD (19, 20).

Furthermore, we revealed a significant association between
neuroticism and physical or mental status of PD patients. In
previously published studies, the association between personality
and QoL was explored in PD patients. Positive coping personality
was both positively associated with QoL and inversely correlated
with the UPDRS (21-23). Similar results were found in other

neurodegenerative diseases like Alzheimer’s disease (AD) (24) or
multiple sclerosis (MS) (25).

Moreover, conscientiousness of patients and caregivers
were associated with improved QoL. the association between
patient neuroticism with QoL decreased when faced with the
corresponding caregiver’s high level of consciousness—although
there was no doubt that its importance in the context of QoL is
important and plays a role. Conscientiousness of both the patient
and the caregiver are associated with an improved QoL. As in
the NEO-FFI model, neuroticism represents a tendency to be
sensitive, sad, guilty, depressed, anger-prone, and nervous, and
as such, easily delivers complex and unpleasant emotions in such
a way that is unreasonable. By contrast, conscientiousness refers
to a dutiful, organized, self-disciplinary characteristic, which is
usually always associated with a relatively strict expectation of
a set standard of behavioral expectations. A possible reason for
this might be that the interaction between the patient and the
caregiver implies that when the patient was largely influenced
by a neurotic personality, the caregiver’s duty and disciplinary
predilection could help the patient cope with an attacking episode
of PD.

Coping with illness is not a solitary process in a family.
When one is affected by a PD attack, the family is also affected.
Furthermore, family caregivers often take responsibility for
providing physical and emotional support to PD patients that
have a limited capacity to participate in regular social activities.

The prevalence of PD increases with age and this number
will double by the year 2030 (26, 27). Since currently available
drugs do not control disease progression, patient compliance and
satisfaction are subsequently depressingly low (28). In addition,
the current management of PD is limited to symptomatic
improvement of troublesome symptoms of the disease, and there
has always emphasized the measurement of quality of life as an
outcome metric that measures the impact of disease on patients’
lives (29). Our findings suggest that identified issues in patient
and family caregiver’s neuroticism and conscientious personality
as it related to the QoL of the PD patient should be explored,
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which can have significant health-related, social, and economic
implications, and not only for patients and caregivers but also for
the healthcare system.

STRENGTHS AND LIMITATIONS

The study’s main strength is its integration of the patient and
caregiver’s personality in the study analytics. To our knowledge,
a new point of view has been revealed, which could be
helpful in advancing understanding of the potential factors and
complexities of QoL.

One of the limitations of this study is the recognition that
this is a cross-sectional study and does not take into account
longitudinal changes in the QoL. Moreover, due to a lack of a gold
standard for evaluating the effects of scoring neuroticism and
consciousness, the models we have designed must be confirmed
by conducting large-sample studies.

CONCLUSIONS

In conclusion, the integration of the patient and caregiver’s
personality could be more important than the patients
personality in assessing QoL, which might lead to the provision
of a higher quality care and improved functional recovery
of the patient presenting with PD. These might lead to the
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