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Background: Patients with parkinsonism exhibit motor symptoms, cognitive impairment, and neuropsychiatric 
changes, and these symptoms increase caregiver burden. Family dynamics can be influenced by the presence of 
comorbidities, which is especially important in diseases causing caregiver burden. We investigated the effects of 
spousal parkinsonism on family functioning and communication.
Methods: Couples without parkinsonism, who visited hospital-based family practices, were recruited by 28 family 
physicians from 22 hospitals between April 2009 and June 2011; patients with parkinsonism and their spouses were 
recruited from a single institution. The participants completed questionnaires on demographic characteristics, life-
style factors, family functioning (the Korean version of the Family Adaptation and Cohesion Evaluation Scale [FAC-
ES] III), and family communication (the Family Communication Scale of the FACES-IV). We compared family 
functioning and communication between spouses of the patients with and without parkinsonism.
Results: The mean family adaptability and cohesion scores of the spouses of the patients with parkinsonism were 
23.09±6.48 and 32.40±8.43, respectively, whereas those of the control group were 23.84±5.88 and 34.89±7.59, re-
spectively. Family functioning and family communication were significantly different between the spouses of indi-
viduals with and without parkinsonism. After adjusting for age, sex, income, and cardiovascular disease in the lo-
gistic regression analysis, family functioning was found to significantly deteriorate in the spouses of patients with 
parkinsonism but not the control group. Family communication decreased significantly in spouses of patients with 
parkinsonism.
Conclusion: Family functioning and family communication significantly deteriorated in spouses of patients with 
parkinsonism.
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introduCtion

Parkinsonism is diagnosed when a patient manifests three cardinal 

motor symptoms, bradykinesia in combination with either resting 

tremor, rigidity, or both.1) Parkinson’s disease (PD) is the most com-

mon cause of parkinsonism, and parkinsonism can result from neuro-

degenerative, vascular, drug-related, infectious, toxic, and other un-

known secondary causes.2) According to the Europarkinson collabora-

tive study, the prevalence of parkinsonism was 2.3%, whereas the 

prevalence of PD was 1.6%.3) One study reported the crude prevalence 

of PD to be 0.42% in Korea.4) As the disease progresses, cognitive im-

pairment, neuropsychiatric changes, and autonomic-nervous system 

failure develops in patients with parkinsonism in addition to the exac-

erbation of classic motor symptoms.5) These changes eventually in-

crease economic and caregiver burden of family members; thus, the 

role of family members becomes crucial in controlling the disease.6,7)

 Several studies have reported that family dynamics and diseases in-

fluence each other.8,9) Family dynamics are especially important in dis-

eases that cause a considerable burden on family members because 

they can affect caregiver burden in addition to the disease itself. In 

families of persons with aphasia, a high level of communication self-

efficacy was associated with a low burden of family communication 

and good mental health.10) In a cross-sectional study examining the 

family dynamics of caregivers for patients with dementia, family em-

pathy and general functioning were associated with the quality of care 

provided by informal caregivers.8) In previous studies, a significantly 

higher frequency of obsessive-compulsive personality disorder was 

reported in patients with parkinsonism, and depression and anxiety 

were reported as comorbidities of PD.11,12) These neuropsychiatric 

changes in patients with parkinsonism may worsen family functioning 

and communication.

 According to the Family Adaptability and Cohesion Evaluation Scale 

(FACES), a family’s functioning can be determined by evaluating its 

adaptability and cohesion.13) Adaptability refers to a family’s ability to 

change its role relationships, power structure, and rules in response to 

a situation, whereas cohesion refers to the emotional bonding that ex-

ists between family members.13,14) Family communication facilitates 

these two dimensions of family functioning.13,15)

 As previously stated, several studies have reported family dynamics 

to be associated with diseases and to influence caregiver burden.8,16) 

However, studies focusing on family dynamics in spouses are rare, es-

pecially in East Asia. It is essential to assess the family dynamics of 

spouses of patients with parkinsonism because they are often the main 

informal) caregivers for the patients. Results from a previous study in-

dicated that a husband’s alcohol consumption had negative effects on 

his wife’s family communication.17) In this study, we investigated the 

effects of spouses’ parkinsonism on family functioning and communi-

cation using data from a cohort of couples who visited primary care 

practices in Korea.

Methods

1. study Participants
This study was based on the data collected for the Family Cohort Study 

in Primary Care. The study’s protocol and the written informed con-

sent form were approved by the institutional review board of Asan 

Medical Center (IRB No. 2010-0370). The participants read and signed 

the informed consent form prior to the beginning of the study. Study 

participants without parkinsonism were consecutively enrolled by 28 

family physicians from 22 hospitals between April 2009 and June 2011. 

Couples who visited hospital-based family practices for the treatment 

of chronic diseases were consecutively enrolled, and these patients 

comprised the study’s control group. Patients with parkinsonism and 

their spouses were recruited from a single institution. Finally, a total of 

1,164 study participants (582 couples) were enrolled. Among the 582 

couples, there were 65 couples with parkinsonism and 517 couples in 

the control group. For the data analysis, we selected 65 spouses of the 

patients with parkinsonism and either a husband or a wife from the 

517 couples in the control group; therefore, a total of 582 participants 

were included in the analyses. When selecting either a husband or a 

wife from the 517 couples, we alternated in the selection a husband or 

a wife according to their order of enrollment.

2. data Collection and Measurement
All of the physicians collected data using standardized questionnaires, 

which included questions regarding demographic characteristics such 

as age, sex, educational level, and income, as well as lifestyle factors, 

such as smoking habits, alcohol intake, and physical activity. All of the 

questionnaires used in this study were self-administered. Educational 

level was categorized into three groups: ≤12 years, 13–16 years, and 

>16 years. Monthly income was divided into four categories: <2.00 mil-

lion won, 2.00–3.99 million won, 4.00–5.99 million won, and ≥6.00 mil-

lion won. Smoking status was classified as nonsmoker, ex-smoker, and 

current smoker, and alcohol consumption was categorized in terms of 

the number of glasses consumed per week. Physical activity was mea-

sured using the International Physical Activity Questionnaire Short-

Form, which is a scale based on activity intensity and exercise time 

during the previous 7 days.18) Physical activity was classified as low, 

moderate, and high. The high activity level was defined as the achieve-

ment of 1,500 metabolic equivalent (MET)-min/wk with ≥3 days of ac-

tivity of vigorous-intensity, or 3,000 MET-min/wk with 7 days of any 

combination of walking, activity of moderate intensity, or of vigorous-

intensity. Moderate activity was defined as performance of vigorous 

activity for ≥20 min/d for ≥3 days or activity of moderate intensity, or 

walking for ≥30 min/d for ≥5 days or achieving 600 MET-min/wk with 

≥5 days of any combination of walking, activity of moderate intensity 

or of vigorous intensity. Low activity was defined as not meeting the 

criteria for either high or moderate activity. Height and body weight 

were measured, and body mass index (BMI) was calculated as body 

weight divided by the square of the height (kg/m2). BMI was catego-

rized into 4 groups, and the cut-off values for overweight, first degree 
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obesity, and second degree obesity were 23.0, 25.0, and 30.0 kg/m2, re-

spectively, according to the Asia-Pacific Classification.19) Abdominal 

obesity for Korean men and women was defined as a waist circumfer-

ence ≥90 and ≥85 cm, respectively.20) In addition, information about 

previous medical history and concomitant medications was collected.

3. definition of Parkinsonism
In this study, parkinsonism was defined as: (1) receiving a diagnosis 

from the Korean Classification of Diseases beginning with a diagnostic 

code of G20 or G21, and (2) taking prescribed medication for symp-

toms of parkinsonism. A professional neurologist diagnosed all of the 

patients, and the standardized questionnaires and medical records of 

the spouses of patients with parkinsonism were reviewed for analysis.

4. Measurement of family functioning
Family functioning was evaluated using the Korean version of the 

FACES-III, which was developed by Olson and colleagues to measure 

the quality of family relationships. It consists of 10 questions assessing 

family adaptability and 10 questions assessing family cohesion.21) Each 

question is scored on a scale ranging from 1 to 5. The total score is 

Table 1. Basic characteristics of 582 study participants

Characteristic Total (N=582) Spouses of patients with parkinsonism (n=65) Spouses of patients without parkinsonism (n=517) P-value

Age (y) <0.001
   <50 98 (18.49) 8 (12.90) 90 (19.23)
   50–59 176 (33.21) 12 (19.35) 164 (35.04)
   60–69 205 (38.68) 28 (45.16) 177 (37.82)
   ≥70 51 (9.62) 14 (22.58) 37 (7.91)
Sex 1.000
   Male 291 (50.00) 32 (49.23) 259 (50.10)
   Female 291 (50.00) 33 (50.77) 258 (49.90)
Education (y) 0.228
   ≤12 323 (55.88) 42 (65.63) 281 (54.67)
   13–16 196 (33.91) 16 (25.00) 180 (35.02)
   >16 59 (10.21) 6 (9.38) 53 (10.31)
Income (10,000 won/mo) <0.001
   <200 120 (21.39) 30 (47.62) 90 (18.07)
   200–399 168 (29.95) 17 (26.98) 151 (30.32)
   400–599 122 (21.75) 9 (14.29) 113 (22.69)
   ≥600 151 (26.92) 7 (11.11) 144 (28.92)
Smoking status 0.341
   Nonsmoker 283 (54.32) 35 (57.38) 248 (53.91)
   Ex-smoker 166 (31.86) 15 (24.59) 151 (32.83)
   Current smoker 72 (13.82) 11 (18.03) 61 (13.26)
Amount of alcohol drinking 0.678
   <1 glasses/wk 289 (53.92) 32 (53.33) 257 (53.99)
   1–14 glasses/wk 157 (29.29) 19 (31.67) 138 (28.99)
   15–35 glasses/wk 65 (12.13) 8 (13.33) 57 (11.97)
   ≥36 glasses/wk 25 (4.66) 1 (1.67) 24 (5.04)
Physical activity 0.127
   Low 162 (29.89) 14 (22.58) 148 (30.83)
   Moderate 180 (33.21) 18 (29.03) 162 (33.75)
   High 200 (36.90) 30 (48.39) 170 (35.42)
Body mass index (kg/m2) 0.094
   <23.0 172 (33.08) 28 (43.75) 144 (31.58)
   23.0–24.9 159 (30.58) 15 (23.44) 144 (31.58)
   25.0–29.9 170 (32.69) 21 (32.81) 149 (32.68)
   ≥30 19 (3.65) 0 19 (4.17)
Waist circumference 0.886
   Normal 305 (65.87) 40 (64.52) 265 (66.08)
   Abdominal obesity 158 (34.13) 22 (35.48) 136 (33.92)
Comorbidities
   Cerebrovascular disease 36 (6.33) 9 (13.85) 27 (5.36) 0.014
   Depression 25 (4.39) 4 (6.15) 21 (4.17) 0.514
   Cancer 21 (3.70) 2 (3.10) 19 (3.80) 1.000

Values are presented as number (%). Pearson’s chi-square test was used to compare the characteristics of the spouses with and without parkinsonism. Missing data were 
excluded.
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based on the sum of the respondent’s points on the scale. Family 

adaptability is classified as rigid (10–19 patients), structured (20–24 pa-

tients), flexible (25–28 patients), and chaotic (29–50 patients), and 

family cohesion is classified as disengaged (10–35 patients), separated 

(36–40 patients), connected (41–45 patients), and enmeshed (46–50 

patients). Family functioning is defined as the combined categories of 

family adaptability and cohesion and is classified as balanced, mid-

range, and extreme family types.

5. Measurement of family Communication
Family communication was evaluated using the Korean version of the 

Family Communication Scale (FCS) of the FACES-IV.15,22) The FCS con-

sists of 10 questions, with each question scored from 1 to 5. According 

to the sum of the scores, family communication is classified as low 

(10–35), moderate (36–39), and high (40–50). Higher scores represent 

better family communication.

6. statistical Analyses
The initial analyses of the data focused on descriptive statistics. Stu-

dent t-test was used to compare family adaptability, cohesion, and 

FCS scores of the spouses of patients with and without parkinsonism. 

Pearson’s chi-square test was used to compare the characteristics, 

family functioning, and family communication between the two 

groups of spouses. Multinomial logistic regression models were used 

to estimate the odds ratios (ORs) and 95% confidence intervals (CIs) of 

each level of family functioning and communication in association 

with the presence of spousal parkinsonism. Multivariate logistic re-

gression was performed after adjusting for potential confounders 

identified by the chi-square test, such as age, sex, income, and cere-

brovascular disease. A crude analysis was performed in model 1. In 

model 2, we adjusted for age and sex, which were the main demo-

graphic factors. In model 3, we also adjusted for income, which was a 

significant demographic confounder according to the chi-square test. 

Finally, we added cerebrovascular disease as a covariate to model 4 

because it was significantly different between the spouses of patients 

with and without parkinsonism. In this study, P<0.05 was considered 

statistically significant. All data were analyzed using Stata ver. 14.0 for 

Windows (Stata Co., College Station, TX, USA).

results

1. Basic Characteristics of the study Participants
Table 1 lists the basic characteristics of the study participants. Their 

mean age±standard deviation was 57.9±9.6 years and most of them 

(71.9%) were between 50 and 70 years of age. Fifty percent of the par-

ticipants were male, and 55.9% had ≤12 years of education. Approxi-

mately 13.8% of the participants were current smokers and 16.8% 

drank more than 15 glasses of alcohol per week. The mean 

BMI±standard deviation was 24.3±3.05 kg/m2; 36.3% of the partici-

pants were obese (BMI ≥25 kg/m2), and 34.1% had abdominal obesity. 

Cerebrovascular disease was present in 6.33% of the participants, and 

depression and cancer were present in 4.39% and 3.70% of the partici-

pants, respectively. The chi-square test results for demographic factors 

indicated that age and income were significantly different between the 

spouses with and without parkinsonism (Table 1). Among the comor-

bidities, cerebrovascular disease showed a significant difference.

2. Association between spousal Parkinsonism and family 
functioning

Tables 2 and 3 present the differences in the family adaptability and 

cohesion scores between the spouses of patients with and without 

parkinsonism. The mean family adaptability and cohesion scores of 

the spouses of patients with parkinsonism were 23.09 and 32.40, re-

spectively, whereas those of the control group were 23.84 and 34.89, 

respectively. There was no significant difference in the family adapt-

ability scores (P=0.372); however, a significant difference was found in 

the family cohesion scores (P=0.022) (Table 2). Altogether, there was a 

significant difference in family functioning between the spouses of pa-

tients with and without parkinsonism (P=0.014) (Table 3). The ORs for 

family functioning according to the presence of spousal parkinsonism 

are presented in Table 4. The univariate multinomial analysis showed 

that the OR for midrange family functioning did not increase signifi-

cantly compared with the OR for balanced family functioning; howev-

er, the OR for extreme family functioning increased significantly com-

pared with balanced family functioning when the two groups of 

spouses were compared (OR, 2.11; 95% CI, 0.84 to 5.30 for midrange 

functioning and OR, 3.74; 95% CI, 1.44 to 9.69 for extreme function-

ing). These results were consistent with those of the multivariate mul-

tinomial analyses. Model 2 was adjusted for age and sex, and model 3 

was adjusted for age, sex, and income. In model 4, when all possible 

confounders including age, sex, income, and cardiovascular disease 

Table 2. Differences in mean scores on family adaptability, cohesion, and the FCS between the spouses of patients with and without parkinsonism

Spouses of patients with parkinsonism (n=65) Spouses of patients without parkinsonism (n=517)
t-value P-value

Mean (95% CI) SD Mean (95% CI) SD

Adaptability score 23.09 (21.51–24.67) 6.48 23.84 (23.33–24.35) 5.88 -0.89 0.372
Cohesion score 32.40 (30.35–34.45) 8.43 34.89 (34.24–35.54) 7.59 -2.31 0.022
FCS score 36.13 (34.30–37.96) 7.54 38.59 (38.00–39.18) 6.79 -2.66 0.008

Student t-test was used to compare the mean scores representing family dynamics between the two groups.
FCS, Family Communication Scale; CI, confidence interval; SD, standard deviation.
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were adjusted, the OR for extreme family functioning remained signifi-

cant between the spouses of patients with and without parkinsonism 

(OR, 1.82; 95% CI, 0.71 to 4.70 for midrange functioning and OR, 3.45; 

95% CI, 1.28 to 9.28 for extreme functioning).

3. Association between spousal Parkinsonism and family 
Communication

Tables 2 and 3 present differences in family communication between 

the spouses of the patients with and without parkinsonism. The mean 

FCS score of the spouses of patients with parkinsonism was 36.13, 

whereas that of the control group was 38.59 (Table 2). There was sig-

nificant difference in family communication between the spouses of 

the patients with and without parkinsonism (P=0.001) (Table 3). The 

ORs for family communication according to the presence of spousal 

parkinsonism are presented in Table 4. The univariate multinomial 

analysis showed that the OR for moderate family communication in-

creased significantly as compared with high family communication 

when comparing the spouses of the patients with parkinsonism to the 

control group (OR, 3.41; 95% CI, 1.76 to 6.61). In addition, the OR for 

low-family communication significantly increased in comparison with 

high-family communication group (OR, 2.52; 95% CI, 1.24 to 5.14). 

These results were consistent with those of the multivariate multino-

mial analyses. In model 4, when all possible confounders, including 

age, sex, income, and cardiovascular disease were adjusted, the OR for 

moderate- and low-family communication remained significant when 

comparing the spouses of the patients with parkinsonism to the con-

trol group (OR, 3.85: 95% CI 1.89 to 7.84 for moderate communication 

and OR, 2.21; 95% CI, 1.03 to 4.72 for low communication).

disCussion

This study found a deterioration in family functioning and family com-

Table 3. Differences in family functioning and communication between the spouses of the patients with and without parkinsonism

Total (N=582) Spouses of patients with parkinsonism (n=65) Spouses of patients without parkinsonism (n=517) P-value

Adaptability 0.323
   Rigid 124 (24.65) 16 (28.57) 108 (24.16)
   Structured 153 (30.42) 18 (32.14) 135 (30.20)
   Flexible 131 (26.04) 9 (16.07) 122 (27.29)
   Chaotic 95 (18.89) 13 (23.21) 82 (18.34)
Cohesion 0.029
   Disengaged 271 (51.23) 37 (64.91) 234 (49.58)
   Separated 139 (26.28) 13 (22.81) 126 (26.69)
   Connected 83 (15.69) 2 (3.51) 81 (17.16)
   Enmeshed 36 (6.81) 5 (8.77) 31 (6.57)
Family functioning 0.014
   Balanced 116 (24.37) 6 (11.76) 110 (25.88)
   Midrange 242 (50.84) 25 (49.02) 217 (51.06)
   Extreme 118 (24.79) 20 (39.22) 98 (23.06)
Family communication 0.001
   High 256 (46.04) 15 (24.19) 241 (48.79)
   Moderate 160 (28.78) 28 (45.16) 132 (26.72)
   Low 140 (25.18) 19 (30.65) 121 (24.49)

Values are presented as number (%). Pearson’s chi-square test was used to compare the family functioning and family communication of the spouses with and without 
parkinsonism. Missing data were excluded.

Table 4. Multinomial logistic regression analysis of the associations between spousal parkinsonism and family dynamics

Spouses of patients with parkinsonism in comparison to the control group*

Model 1 Model 2 Model 3 Model 4

Family functioning
   Balanced 1.00 1.00 1.00 1.00
   Midrange 2.11 (0.84–5.30) 1.91 (0.75–4.88) 1.89 (0.74–4.87) 1.82 (0.71–4.70)
   Extreme 3.74 (1.44–9.69) 3.36 (1.28–8.85) 3.46 (1.29–9.25) 3.45 (1.28–9.28)
Family communication
   High 1.00 1.00 1.00 1.00
   Moderate 3.41 (1.76–6.61) 3.62 (1.82–7.19) 3.81 (1.88–7.72) 3.85 (1.89–7.84)
   Low 2.52 (1.24–5.14) 2.72 (1.31–5.68) 2.23 (1.05–4.74) 2.21 (1.03–4.72)

Values are presented as odds ratio (95% confidence interval). Model 1: crude; model 2: adjusted for age and sex; model 3: adjusted for age, sex, and income; model 4: 
adjusted for age, sex, income, and cerebrovascular disease.
*The control group refers to the spouses of the patients without parkinsonism.
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munication in spouses of patients with parkinsonism. Family func-

tioning tended to be more extreme, and family communication was 

significantly poorer in spouses of patients with parkinsonism in com-

parison to the spouses in the control group. To the best of our knowl-

edge, this is the first study evaluating the effects of spousal parkinson-

ism on family functioning and communication.

 Family functioning and communication in spouses of patients with 

parkinsonism were significantly worse compared with spouses of pa-

tients without parkinsonism. Family dynamics can be aggravated be-

cause of the cognitive impairment and neuropsychiatric changes that 

develop in parkinsonism.5) Previous studies have reported aggravated 

family dynamics when cognition is impaired due to various causes. In 

a systemic review investigating the impact of traumatic brain injury 

(TBI) on family functioning, there was a trend in families whose child 

had a severe TBI for greater dysfunction.23) Furthermore, Wiguna et 

al.24) reported that unhealthy parental relationships were observed in 

parents who had a child with schizophrenia compared to parents who 

did not have a child with schizophrenia. Neuropsychiatric changes, 

such as personality changes and mood instability, can also influence 

family dynamics. In a cross-sectional study comparing family func-

tioning in families of depressed patients and nonclinical control fami-

lies, the family functioning of a person with a depressed family mem-

ber was more likely to be poorer than a person in the control group.16) 

Patients with parkinsonism manifest cognitive impairment, and neu-

ropsychiatric changes, including personality changes, depressed 

mood, and anxiety, which can negatively affect family functioning.11,12) 

In addition, symptoms such as masked facial expression, blurred vi-

sion, and speech impairment can make it difficult for the affected fam-

ily member to communicate.5) Regarding communication disorders, 

dysarthria makes conversation most difficult; however, other linguistic 

and cognitive difficulties become apparent in the later stages of the 

disease. Partners overcome communication difficulties by using vari-

ous strategies, such as guessing and requesting repetition and elabora-

tion.25)

 Symptoms of parkinsonism increase caregiver burden and in-

creased burden can ultimately lead to aggravated family dynamics. In 

previous studies, diseases that cause burden on family members influ-

enced family dynamics. In a cross-sectional study examining the fami-

ly dynamics of caregivers for persons with dementia, family dynamics 

were significantly associated with caregiver depression, stress, satisfac-

tion with life, and burden.9) In families with a patient diagnosed with a 

debilitating neurodegenerative disease, such as amyotrophic lateral 

sclerosis, patterns of extreme family functioning were observed.26) In 

PD patients, disability and mood were reported as main factors con-

tributing to caregiver burden, and neuropsychiatric symptoms, such 

as depression, anxiety, and mental fatigue were associated with care-

giver burden.7,27) Caring for a chronically ill spouse is stressful; howev-

er, partners are usually the main informal caregiver of patients with 

parkinsonism. Unremitting stress in the environment might aggravate 

family dynamics in spouses of patients with parkinsonism.

 In this study, we used the Korean version of the FACES-III to assess 

family functioning and the FCS of the FACES-IV to evaluate family 

communication. The FACES was initially used to measure the quality 

of children’s family relations; however, it has also been used to evalu-

ate family dynamics in spouses and has demonstrated efficacy.28,29) In 

a systemic review of family assessment measures, the FACES was 

found to be suitable for clinical use.30)

 The strength of this study is that we evaluated the family dynamics 

of couples with parkinsonism in comparison to couples without par-

kinsonism who visited hospital-based primary clinics. Therefore, this 

study demonstrated how neurodegenerative diseases, such as parkin-

sonism, influence family functioning and communication compared 

with common chronic diseases. To the best of our knowledge, this 

study is the first to report the relationship between family functioning 

and spousal parkinsonism in the Korean population. Although several 

studies have reported dysfunctional dynamics in families with patients 

with comorbidities, none of them found poorer family functioning and 

communication in spouses of patients with parkinsonism. Primary 

care physicians may encounter patients with neurodegenerative disor-

ders because those patients also seek treatment for diseases, such as 

hypertension, diabetes, and dyslipidemia. These physicians should 

consider the deterioration of the family’s dynamics and the burden of 

its members to provide family-oriented medical service. The results of 

this study provided new aspects of the family dynamics of patients 

with parkinsonism.

 There are several limitations in our study. Although the number of 

patients in our sample was large, most of them actually comprised the 

control group, whereas only 65 of them were spouses of patients with 

parkinsonism. This may have led to a conclusion that would have been 

different if both groups of participants had been equally distributed. In 

addition, participants were patients visiting hospital-based primary 

clinics and the department of neurology; thus, this group does not rep-

resent the general population. We adjusted for age and income in our 

multinomial regression analyses because these factors showed signifi-

cant differences between the two groups. However, instead of adjust-

ing for possible confounders, we could have selected matched samples 

during the process of sample selection. Furthermore, we did not con-

sider the quality of life of the spouses and the severity of parkinsonism 

among the patients. Quality of life and severity of disease are especially 

important in neurodegenerative disorders, and both variables have 

been associated with caregiver burden and family dynamics. There are 

tools that specifically measure the quality of life and severity of PD; 

however, we did not take this into consideration. These variables may 

be possible confounders in the assessment of the relationship between 

family functioning and spousal parkinsonism. Thus, future studies 

should focus on measuring quality of life and disease severity when 

investigating family dynamics in neurodegenerative disorders.

 In conclusion, family functioning and communication deteriorated 

in the group of spouses of patients with parkinsonism. Patients with 

parkinsonism develop cognitive impairments and neuropsychiatric 

changes, and parkinsonism had a negative association with the family 

dynamics of the spouses in this study. Counseling to improve family 
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functioning and communication will be needed by families of patients 

with parkinsonism to relieve caregiver burden and maintain healthy 

relationships over the long-term course of the disease. In particular, 

primary physicians should consider the family dynamics of each pa-

tient to provide family-oriented medical service.
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