
Research Article
Mediating Effect ofMutuality onHealth-Related Quality of Life in
Patients with Parkinson’s Disease

Michaela Karlstedt ,1 Seyed-Mohammad Fereshtehnejad ,1,2 Dag Aarsland,3,4

and Johan Lökk 1
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'e relationship quality, mutuality, has been identified as a protective factor in family care situations, but its role in mediating
health-related quality of life (HRQoL) in patients having Parkinson’s disease (PD) is not known. Data on patients’ and partners’
mutuality (MS), motor signs (UPDRS III), non-motor symptoms (NMSQuest), impaired cognition (IQCODE), dependency in
activities of daily life (ADL), and HRQoL (PDQ8) were collected from 51 dyads. Structural equationmodel with manifest variables
was applied to explore if theMS score mediated the effect of UPDRS III, NMSQuest, IQCODE, and dependency in ADL on PDQ8.
'e results suggest that increasing severity of motor and non-motor symptoms decreases patients’ mutuality which leads to worse
HRQoL. Partners’ mutuality mediated the effect of impaired cognition which in turn decreased patients’ mutuality. 'e findings
enhance our understanding of how various symptoms may influence PD patients’ HRQoL.'is may help clinicians to personalize
interventions to provide more effective interventions to improve the lives of patients with PD.

1. Introduction

Parkinson’s disease (PD) is a complex disorder which often
influences several aspects of daily life. It is well known that
the combination of motor impairment and a wide variety of
non-motor symptoms (NMS) interferes with daily activities
and can contribute to impaired health-related quality of life
(HRQoL) [1–6]. Living with a chronic condition can invoke
many changes in a couple and disrupt social interactions and
connectedness [7, 8]. PD patients commonly rely on their
partners who often assist them with managing their health.
'is can lead to an imbalance of the support one receives or
gives, resulting in a change of roles and relational dynamics
within the dyads [9, 10]. 'e positive quality of the re-
lationship, defined as mutuality, has been described as
having four dimensions: love and affection, shared plea-
surable activities, shared values, and reciprocity [11, 12]. In

other words, mutuality refers to the quality of the interaction
between persons, here a PD patient and a spouse, and in-
volves feelings of closeness, reciprocity of sentiment, un-
derstanding of one another, and shared goals and activities.
Growing evidence from caregiving research suggests that
high mutuality of caregivers is associated with high emo-
tional well-being and acts as a protective factor of negative
caregiving outcomes. A review has also shown that mutuality
may decrease over the course of a chronic condition [13].
However, research on perceived mutuality of PD patients is
scarce and mainly based on small sample sizes. Ricciardi
et al. found PD patients to be more depressed and less
satisfied with their marriage than their partners [14]. In-
security and concern if the partner will stay in the re-
lationship or start to resent them as PD advances are feelings
that also have been expressed by PD patients in a qualita-
tive interview study [9]. Despite these negative effects,
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Mavandadi et al. in a small cross-sectional study found an
association between greater marriage quality and perceived
benefits or personal growth from having PD [15]. Un-
derstanding the interaction between stressors, mediators,
and health outcomes often accompanying PD may pave the
way for care models and interventions that improve well-
being and HRQoL. Guided by the proposed conceptual
stress model for individuals with dementia, the aim of the
present study was to explore if mutuality acts as a mediator
on PD patients’ HRQoL [16]. Mediation analysis is often
used to test theories regarding a process [17]. In statistics,
a mediation model is designed to explain the mechanism
that underlies an observed relationship between an in-
dependent variable (here PD related symptoms) and a de-
pendent variable (here HRQoL) via the inclusion of a third
hypothetical variable, known as a mediator (here mutuality).
Rather than a direct causal association, mediation proposes
that the independent variable affects the mediator variable,
which in turn influences the dependent variable [18].

According to most of the stress process theories, health
outcomes are influenced by primary stressors which often
refer to disease-related factors or the individuals’ appraisal
of the situation.'ese primary stressors can have a direct or
indirect effect on health outcomes through different strains
(e.g., self-esteem and role strain) or protective factors such
as mutuality [16, 19, 20]. In mediation analysis, primary
stressors are seen as antecedents of mediators and health
outcome variables [17]. We recently showed that primary
stressors such as motor and NMS were adversely associated
with PD patients’ mutuality and PD patients’ HRQoL [21]
and that patients’ mutuality was positively associated with
HRQoL, indicating that mutuality may act as a mediator.
Also, partners’ mutuality was positively associated with
patients’ mutuality, indicating that partners’ mutuality may
act as a mediator between significant stressors and patients’
mutuality or patients’ HRQoL [21]. To our knowledge,
there is no published study exploring if mutuality acts as
a mediator on PD patients’ HRQoL. By testing the me-
diating effect of mutuality, we will expand our previous
research and disentangle different pathways that could
explain the effect of PD specific symptoms on patients’
HRQoL. Furthermore, the results may also provide new
knowledge if mutuality is an effective mechanism to im-
prove PD patients’ HRQoL. Guided by the aforementioned
theoretical frameworks, we hypothesized that motor
symptoms, NMS, impaired cognition, and dependency in
ADL act as primary stressors with direct or indirect effects
mediated through patients’ mutuality and partners’ mu-
tuality on patients’ HRQoL.

2. Materials and Methods

2.1. Participants. For this cross-sectional study, 51 patients
with mild to moderate PD and their partners were recruited
through movement disorders clinics at Karolinska Uni-
versity Hospital and through advertisement in the journal of
the Swedish Parkinson’s Disease Association. 'e dyads had
a well-established relationship and had been living together,
on average, for 38.4 years (SD� 14.59). Neither of the

partners were employed as caregivers nor did the dyads rear
small children. More details are published elsewhere [21].
'e study was approved by the local research ethics com-
mittee in Stockholm, Sweden (registration number:
2013/1812-31/3), and was conducted in accordance with the
Declaration of Helsinki.

2.2.Measurement. To evaluate severity of PD specific motor
signs, the 14-item Unified Parkinson’s Disease Rating Scale-
Part III (UPDRS III) was used. 'e scale is answered using
a 5-point Likert scale. Higher scores indicate more severe
motor signs [22].

To detect PD specific non-motor manifestations in
domains such as urinary, cardiovascular, depression/
anxiety, memory, sexual function, sleep disorder, di-
gestive, hallucination/delusion, and miscellany, the Non-
motor Symptoms Questionnaire (NMSQuest) was used.
'e scale comprises 30 items scored “yes” or “no.” Higher
scores indicate higher frequency of non-motor manifesta-
tions [23, 24].

'e Informant Questionnaire on Cognitive Decline in
the Elderly (IQCODE) was used to assess functional changes
associated with cognitive status in the patients. 'e scale is
answered using a 5-point Likert scale and comprises 26
items.'e individual scores are ranging between 1 and 5 and
are calculated by the mean across all item scores. Higher
scores (>3) indicate a decline in cognitive functioning. 'e
questionnaire was filled out by the partner. For this scale,
Cronbach’s alpha has been reported ranging from 0.93 to
0.97 in several studies [25].

'e patient’s level of dependency in activities of daily life
was assessed using a modified form of the extended Katz index
[26]. 'e scale contains items assessing grooming/dressing,
bathing, food intake, toileting, walking/transferring, house-
keeping, and shopping (0� need no help to 3� need all help).
'e scale was filled out by the partner. A dichotomous variable
(0� independent; 1� dependent) was created aiming to assess
dependency.

'e 8-item Parkinson’s Disease Questionnaire-short
form (PDQ8) was used to measure PD specific HRQoL.
'e scale covers domains such as mobility, activities of daily
life, emotional well-being, stigma, social support, cognitions,
communication, and bodily discomfort. 'e scale is an-
swered using a 5-point Likert scale. A summary index was
calculated ranging from 0 to 100. Higher scores indicate
worse HRQoL [27].

'e 15-item mutuality scale (MS) was used to measure
the positive quality of the caregiver-care receiver relation-
ship [11, 12]. 'e scale is answered using a 5-point Likert
scale (0� not at all to 4� a great deal). It covers domains
such as love and affection (3 items), shared pleasurable
activates (4 items), shared values (2 items), and reciprocity (6
items). 'e individual scores are ranging between 0 and 4
and are calculated by the mean across all item scores. Higher
scores indicate higher quality of the mutual relationship
between the care-dyads. For the Swedish version of MS,
Cronbach’s alpha was calculated as 0.936 for PD patients in
MS and as 0.933 for PD partners in MS [28].
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2.3. Statistical Analysis. Characteristics of the included PD
dyads were described using frequency, percentage, means
(m), and standard deviation (SD).

Two of the participants had one single missing item each
within the NMSQuest scale. 'e individual scores were
larger than the sample median. To avoid case-wise deletion
and loss of power, these items were imputed with a zero
score. To calculate ranking of each NMSQuest domain, the
sum of positive responses in each domain was divided by the
maximum possible positive responses in the corresponding
domain.

To test our mediation hypotheses, structural equation
modeling (SEM) with manifest variables was performed.
Figure 1 illustrates a schematic model of a simple mediation
[17]. At the top in Figure 1, the total effect (path c) can be
described as the sum of direct and indirect effects of the
primary stressor on the outcome variable or simplified as the
effect without the mediator in the equation. Path a (at the
bottom in Figure 1) represents the primary stressor’s effect
on the mediator controlling for the effect of the mediator on
the outcome variable (path b). 'e same applies for path b,
which represents the mediator’s effect on the outcome
variable. 'e indirect effect is usually calculated as the
product of a× b. 'e direct effect (path c1) can be described
as the effect between the primary stressor and the outcome
controlling for the indirect effect [17].

Prior to the analyses, assumptions of multicollinearity
were examined through tolerance and variance inflation
factor (VIF (1/tolerance)). Tolerance (>0.4) and VIF index
(<2.5) were considered acceptable. No influential multi-
variate outliers were detected using the Mahalanobis and
Cooks distance [29]. Based on our prior study and the
hypothesis we generated, UPDRS III, NMSQuest, IQCODE,
and ADL served as primary stressors (exogenous variables),
while patients’ HRQoL (PDQ8) served as the outcome
variable (endogenous variable) and patients’ mutuality and
partners’ mutuality served as mediators (endogenous
variables).

'e fit of the models was tested using the Chi-square test,
Comparative fit index (CFI), Normed fit index (NFI),
Tucker–Lewis index (TLI), Goodness-of-fit statistic (GFI),
and the Root-mean-square error of approximation
(RMSEA). A model was considered well fitted when the chi-
square value was non-significant, TLI, CFI, NFI, and
GFI> 0.95, and RMSEA< 0.05 [30]. 'e square multiple
correlation was used to assess how much of the variance in
mutuality and HRQoL was explained by the included ex-
ogenous variables.

Total, direct, and indirect effects between exogenous and
endogenous variables were calculated using maximum
likelihood estimation and are presented as standardized path
coefficients. An advantage of SEM is that direct and indirect
effects (mediation) can be tested simultaneously within the
model. To test the indirect effects, the bias-corrected
bootstrap method was used [31]. 'e 95% confidence in-
terval (CI) was determined following 2000 iterations from
the sample of 51 participants.

To classify and understand different types of mediation,
the proposed typology and interpretation of mediation by

Zhao et al. was used [32]. A complementary mediation is
when both indirect and direct effects exist and point in the
same direction, similar to what Baron and Kenny referred to
as partial mediation [32, 33]. 'e second type of mediation,
named competitive mediation, is when both the indirect and
direct effects exist but the effects point in opposite direction,
which also has been referred in the literature as inconsistent
mediation [32, 34]. 'e third type of mediation, named as
indirect-only mediation, is when indirect effect exists but
there is no direct effect, referred to as full mediation by
Baron and Kenny [32, 33]. A complementary mediation or
a competitive mediation indicates that there may be omitted
mediators which coexist with the mediator within the ex-
plored model. An indirect-only mediation implies that the
mediator fully explains the association between the included
variable and the outcome variable. Two types of patterns
consistent with non-mediation are also described, namely,
direct-only non-mediation when direct effects between the
independent variable and the outcome exist but there is no
indirect effect and no-effect non-mediation when neither
direct nor indirect effects exist [32].

In the whole analysis, the pathmodel was adjusted by age
and gender. Based on prior results, gender was chosen to
adjust the effect on PD patients’ mutuality [21]. A p value of
0.05 or less was regarded as statistically significant.

All data analyses were conducted using SPSS Statistics
for Windows, version 23 (IBM Corp., Armonk, NY, USA),
and AMOS graphics module version 23 (IBM INC).

3. Results

3.1. Participants. 'emean age of patients and partners was
70.9 (SD� 8.5) and 70.7 (SD� 9.3) years, respectively. Of the
patients, 35/51 (68.6%) needed some form of supervision or
help from their partners in daily activities. Other de-
mographic and clinical characteristics are presented in
Table 1.

All patients were treated with a combination of anti-
parkinsonian drugs. Of the 51 patients, four were treated
with deep brain stimulation, three with carbidopa-levodopa
infusion, and two with infusion of dopamine agonists.
Complications were quite common: 33/48 (65%) had ex-
perienced dyskinesia and 29/48 (57%) had motor fluctua-
tions. Urinary problems (76%) were the most frequent

OutcomePrimary stressor
c

Primary stressor Outcome

Mutuality

a b

c1

Figure 1: Illustration of a simple mediation with total, direct, and
indirect effects.
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reported non-motor domain, and hallucination/delusion
(21%) was the least reported domain (Table 2).

3.2. PathAnalysis. Figure 2 illustrates the relationship of the
included factors which affects patients’ and partners’ mu-
tuality and patients’ HRQoL.

'e first model resulted in acceptable fit. However, several
of the path coefficients were small and non-significant in-
cluding the path between partners’ MS score and PDQ8
(beta�−0.027; p � 0.825), indicating that partners’ mutuality
did not act as a mediator on patients’ HRQoL. Due to the
small sample size, all unrequired and non-significant paths
were discarded one by one (Figure 2).'e finalmodel resulted
in acceptable fit. 'e fit of the final model and the stan-
dardized direct path and coefficients are presented in Figure 2.
'e final model explained 15.3% of the variance in partners’
mutuality, 42.0% in patients’ mutuality, and 55.8% in patients’
HRQoL.

3.3. Direct Effects. 'e significant direct effect of patients’
MS score (beta�−0.435; p< 0.001) on PDQ8 indicated that
patients’ mutuality may act as a mediator between the in-
cluded clinical variables, which were significantly associ-
ated with patients’ mutuality (Figure 2): UPDRS III
(beta�−0.237; p � 0.037), NMS (beta�−0.258; p � 0.035),

and ADL (beta� 0.276; p � 0.040). 'is means that in-
creasing severity of motor and NMS was associated with
a lower level of patients’ mutuality. Furthermore, a higher
level of patients’ mutuality was associated with better
HRQoL, and the combined effect of these symptoms and
mutuality may influence patients’ HRQoL. Patients who had
some form of dependency in ADL, assessed by the partners,
had higher MS scores compared to the non-dependent
patients. Impaired cognition was not associated with the
patients’ MS scores (beta� 0.060; p � 0.629). Instead, worse
cognition (beta�−0.391; p � 0.003) decreased partners’ MS
scores. Furthermore, increasing MS scores of partners
(beta� 0.509; p< 0.001) had a positive direct effect on pa-
tients’ MS scores. 'is means that the effect of reduced
cognitive function may influence patients’ mutuality
through partners’ mutuality.

3.4. Indirect Effect and Total Effect. Indirect effects and total
effects are presented in Table 3.

'e mediating test of indirect effects revealed that the
effect of NMS (beta� 0.112; p � 0.043) on patients’ HRQoL
was mediated by patients’ mutuality, implying that in-
creasing frequency of NMS leads to a decrease in patients’
mutuality, in turn leading to worse HRQoL (increasing
PDQ8 score). 'e significant direct (beta� 0.440; p � 0.001)
and total effects (beta� 0.552; p � 0.001) of NMS onHRQoL
indicate a complementary mediation and point to the
possibility of omitted mediators.

'e effect of increasing UPDRS III scores (beta� 0.103;
p � 0.026) on patients’ HRQoL was also mediated by pa-
tients’ mutuality. In other words, increasing severity of
motor symptoms decreases patients’ mutuality resulting in
worse HRQoL. 'ere was no significant direct (beta� 0.023;
p � 0.883) or total effect (beta� 0.126; p � 0.372) of in-
creasing UPDRS III scores on patients’ HRQoL signaling an
indirect-only mediation.

Patients’ mutuality did not mediate the effect of impaired
cognition. Instead, partners’ mutuality mediated the effect of
increasing IQCODE scores (beta�−0.199; p � 0.011) on
patients’ mutuality. In other words, worse cognition de-
creases partners’ mutuality, in turn leading to the decreasing
level of patients’ mutuality. 'e lack of significant direct
effect (beta� 0.060; p � 0.629) points to an indirect-only
mediation.

4. Discussion

'is is, to our knowledge, the first study to explore if
mutuality of PD patients and PD partners acts as a mediator
between clinical PD features and patients’ HRQoL. Our
findings suggest that patients’ mutuality mediates the effect
of motor and NMS on patients’ HRQoL. In contrast to our
initial hypothesis, partners’ mutuality did not act as a me-
diator on patients’ HRQoL. Instead, partners’ mutuality
mediated the effect of impaired cognition on patients’
mutuality.

We explored direct and indirect effects of specific PD
symptoms on patients’ HRQoL. Consistent with prior

Table 1: Sociodemographic and clinical features (n � 51 dyads).

Patient Partner
Female, n (%) 22 (43.1) 29 (56.9)
Retired, n (%) 45 (88.2) 39 (76.5)
Working,∗ n (%) 10 (19.6) 16 (31.4)
Level of education, n (%)
Elementary 8 (15.7) 6 (11.8)
Secondary 11 (21.6) 16 (31.4)
University 32 (62.7) 29 (56.9)
Level of income (SEK)
0–199000 13 (25.5) 13 (25.5)
200000–450000 27 (52.9) 30 (58.8)
>450000 11 (21.6) 8 (15.7)
MS, m (SD) 3.2 (0.65) 2.9 (0.77)
PD duration, m (SD) 8.4 (6.4) —
UPDRS III, m (SD) 18.1 (5.8) —
NMSQuest, m (SD) 12.1 (4.6) —
IQCODE, m (SD) 3.2 (0.53) —
PDQ8, m (SD) 27.4 (14.6) —
Dependency in ADL (n � 35)
Shopping, n (%) 32 (91.4) —
Cooking/cleaning, n (%) 28 (80.0) —
Walking/transferring, n (%) 23 (65.7) —
Bath/showering, n (%) 13 (37.1) —
Grooming/dressing, n (%) 11 (31.4) —
Toileting, n (%) 9 (25.7) —
Food intake, n (%) 7 (20.0) —
Note: PD: Parkinson’s disease; MS: mutuality scale; PDQ8: Parkinson’s
disease questionnaire summary index; IQCODE: informant questionnaire
on cognitive decline in the elderly; NMSQuest: non-motor symptoms
questionnaire; UPDRS III: unified Parkinson’s disease rating scale-part III;
ADL: activities of daily life; ∗some of the study subjects were still working.
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Table 2: Frequency of positive answers classified by NMSQuest∗ domains (n � 51).

Positive answers
NMSQuest∗ domains Number of items Frequency Maximum of possible % of maximum
Urinary 2 78 102 76
Cardiovascular 2 45 102 44
Depression/anxiety 2 44 102 43
Memory 3 65 153 42
Sexual function 2 43 102 42
Sleep disorder 5 100 255 39
Digestive 7 135 357 38
Miscellany 5 88 255 35
Hallucination/delusion 2 21 102 21
∗NMSQuest�non-motor symptoms questionnaire.

IQCODE 

UPDRS III 

ADL 

NMS 

PD pat. MS 

PD part. MS 

PDQ8 

Age Gender 

0.509, p = <0.001

–0.391, p = 0.003 

0.276, p = 0.040 

–0
.25

8, 
p =

0.0
35

 

0.440, p = <0.001

–0.435, p = <0.001 

–0.237, p
= 0.037 

0.060, p = 0.629 

0.220, p = 0.059

0.023, p = 0.824

0.224, p = 0.060
–0.097, p = 0.332

Figure 2: Direct effects reported as standardized path coefficients for the final model with HRQoL (PDQ8) as the outcome variable. Dashed
lines are nonsignificant direct paths which were removed in the final model.'e best fit of the final path model was achieved with χ2 � 7.980,
df� 9, CMIN/DF� 0.887, p � 0.536, GFI� 0.968, NFI� 0.939, CFI� 1.0, TLI� 1.0, and RMSEA� 0.00 (95% CI� 0.00− 0.146) (n � 51
dyads). Note: PD: Parkinson’s disease; Pat. MS: PD patients’ mutuality scale; Part. MS: PD partners’ mutuality scale; PDQ8: Parkinson’s
disease questionnaire summary index; IQCODE: informant questionnaire on cognitive decline in the elderly; NMS: non-motor symptoms
questionnaire; UPDRS III: unified Parkinson’s disease rating scale-part III; ADL: activities of daily life (0� independent; 1� dependent);
gender: 0� female; 1�male; age: PD partners’ age.

Table 3: Indirect and total effects of disease-related factors on PD patients’ health-related quality of life (bootstrap sample� 2000).

Effects Path Standardized path coefficient 95% CI bias-corrected
percentile p value

Indirect effect with
one mediator

ADL⟶ Pat. MS⟶PDQ8 −0.120 −0.300 — 0.014 0.079
UPDRS III⟶Pat. MS⟶PDQ8 0.103 0.010 — 0.239 0.026

NMS⟶Pat. MS⟶PDQ8 0.112 0.006 — 0.263 0.043
IQCODE⟶Part. MS⟶Pat. MS −0.199 −0.339 — −0.057 0.011

Total effect

ADL⟶PDQ8 0.100 −0.115 — 0.351 0.335
UPDRS III⟶PDQ8 0.126 −0.116 — 0.334 0.372

NMS⟶PDQ8 0.552 0.344 — 0.735 0.001
IQCODE⟶PD-pat. MS −0.139 −0.343 — 0.157 0.295

Note: PD: Parkinson’s disease; ADL: activities of daily life (0� independent; 1� dependent); Pat. MS: PD patients’ mutuality scale; PDQ8: Parkinson’s disease
questionnaire summary index; UPDRS III: unified Parkinson’s disease rating scale-part III; NMS: non-motor symptoms questionnaire; IQCODE: informant
questionnaire on cognitive decline in the elderly; Part. MS: PD partners’ mutuality scale.
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research studies, NMS had a larger direct negative impact on
patients’ HRQoL than motor symptoms [2, 3, 21, 35–37].
Our findings suggest that the effect of NMS on HRQoL was
also mediated by patients’ mutuality, and this type of in-
direct effect could be classified as a complementary medi-
ation [32]. Although there might be other important
mediators such as personality, coping, and perceived ex-
ternal support, the combined effect of NMS and mutuality
on HRQoL has an important contribution [16]. 'e mean
frequency of NMS was 12 which is similar to that in other
studies [23, 38, 39]. Urinary problems (76%), cardiovascular
(44%), depression/anxiety (43%), memory (42%), and sexual
dysfunction (42%) were the most frequent reported non-
motor domains. 'us, consequences of the wide variety of
NMS are likely to influence several domains of mutuality
such as love and affection, less-shared leisure activities with
the partner, and perhaps disagreement in how to adjust and
cope with PD. 'is can cause tension and result in a less
supportive relationship leading to worse HRQoL. 'is
corresponds with results from a qualitative study where PD
patients expressed that family members do not understand
how anxiety, depression, and apathy influence daily activ-
ities [40].

Indirect-only mediation was identified for the effect of
motor symptoms on patients’ HRQoL and patients’ mu-
tuality. 'e indirect-only mediation indicates that the motor
symptoms’ influence on HRQoL is only effective through
motor symptoms’ effect on patients’ mutuality. 'is means
that increasing severity of motor symptoms did not directly
influence patients’ HRQoL, instead, the combination of
motor symptoms and mutuality was associated with worse
HRQoL. 'is finding corresponds with results from
a qualitative study where motor symptoms and constant
struggle with unpredictability made the patients engage in
fewer leisure activities and in some cases feel alone and less
close to their partner [9]. Similarly, a recent study found that
severity of motor features such as UPDRS III, falls, and ADL
were mediated by NMS such as depression, psychosocial
functioning, and nutritional status which led to worse
HRQoL [36].

Impaired cognition has a detrimental effect on pa-
tients’ HRQoL [3, 6, 41]. However, in the present study,
impaired cognition was not significantly associated with
patients’ mutuality or HRQoL. Instead, an indirect-only
mediation of impaired cognition on patients’ mutuality
was observed through partners’ mutuality, indicating that
worsening of cognitive function decreases partners’ mu-
tuality, which in turn leads to a lower level of patients’
mutuality.'e non-significant direct and indirect effects of
impaired cognition on patients’ HRQoL may be explained
by the fact that cognitive function was assessed by partners
and not the patients themselves. Another explanation may
be that the cognitive decline was mild and the decline did
not influence patients’ appraisal of daily functioning.'us,
patients’ perceived cognitive function and its conse-
quences were not in concordance with the assessment
done by the partners.

Our findings suggest that patients’ mutuality is a medi-
ator between symptoms and HRQoL in PD and that

partners’ mutuality mediates the relationship between im-
paired cognition and patients’ mutuality.

'ese findings can be helpful for clinicians. Un-
derstanding the complexity and the combined effect that
PD symptoms and mutuality have on HRQoL may aid
clinicians to identify highrisk dyads. Clinicians should
discuss with PD dyads how PD affects different dimensions
of mutuality. Setting regular family meetings, improving
the knowledge of partners towards the motor and NMS of
PD and their progression over time, as well as highlighting
the importance of the dyadic relationship should be con-
sidered to enhance mutuality and consequently improve
patients’ quality of life. For example, if the patient no longer
is able to engage in earlier joint pleasurable activities with
their partner, as a result of either motor or NMS, in-
terventions aiming to find new enjoyable activities may
improve the patient’s mutuality and HRQoL. Furthermore,
changes in cognitive function may negatively affect reci-
procity and relational roles. Interventions aiming to un-
derstand the others’ perspective of how different symptoms
influence different dimensions of mutuality may enhance
understanding of one another and facilitate coping and
adjustment to PD. Not all relational issues can be solved
by clinicians, and couple therapy or counseling may be
needed for those with low mutuality before the PD di-
agnosis or for those who are uncertain if they should re-
main in the relationship. Nevertheless, our results could
help clinicians to personalize interventions and improve
PD dyads’ ability to cope with the challenges they may
encounter. Although specific PD symptoms are not often
explicitly defined in qualitative studies in general, it seems
that PD either brings dyads together or creates a distance
between the members of the dyad. Some dyads even seem
to have succeeded to move from distance towards a closer
relationship by working together and find solution to PD
challenges [9, 10, 42].

Our findings should be interpreted with caution. 'e
design was based on a stress process model for persons with
dementia rather than PD [16], and the model is based on
complex interrelationships between different factors that
have not been explored in the present study. Future research
should explore other potential mediators such as external
support, perceived stress, or perceived dependency. Another
limitation is that dependency was assessed by the partners
rather than as perceived by the patients, which may con-
tribute to the nonsignificant direct and indirect effects.
Other limitations are the cross-sectional design and the
relatively small sample size for SEM. 'us, conclusions
regarding causality cannot be made. Also, the sample had
a predominance of older patients with mild to moderate PD
which limits the generalizability. Future research would
benefit from using a larger sample consisting of PD patients
with different severity stages and using a longitudinal design.
Nonetheless, our findings provide novel insights into the
association between clinical symptoms and HRQoL in PD
and offer a basis for future research to further understand the
complexity and experience of living with PD, thus helping
health professionals improve the quality of lives of PD
patients and their carers.
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