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Abstract

Purpose: The primary aim of this study was to examine the pattern of associations among 

PD patient and caregiver sleep problems, caregiver burden, and caregiver life satisfaction. A 

secondary aim was to assess whether the pattern of associations differed between Mexican and 

U.S. caregivers.

Materials and methods: Analyses were performed on data obtained from 253 caregivers (M 
age = 59.92). A composite score was produced for caregiver and patient sleep problems. The Zarit 

Burden Interview and Satisfaction with Life Scale measured caregiver burden and life satisfaction, 

respectively. A structural equation model with an invariance design was developed to examine and 

compare the pattern of associations.

Results: The model was generally invariant across U.S. and Mexican caregivers. Three 

significant indirect effects were found: caregiver sleep problems were negatively associated with 

life satisfaction via caregiver burden (p = 0.003); PD patient sleep problems were positively 

related to caregiver burden via caregiver sleep problems (p = 0.005) and life satisfaction via 
caregiver burden and caregiver sleep problems (p = 0.002).

Conclusions: PD patient sleep problems were associated with caregiver sleep problems, leading 

to increased burden in caregivers and poorer life satisfaction. The findings highlight a potential 

opportunity for empirically supported sleep interventions.
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Introduction

Parkinson’s disease (PD) is a progressive neurodegenerative condition that affects 

approximately 680,000 people, according to 2010 estimates, and is expected to rise 

to 930,000 in 2020 [1]. Dopamine, a neurotransmitter responsible for body movement 

coordination, is slowly depleted over time in individuals with PD, which leads to the 

development of symptoms that impair functioning in several areas of life. The hallmark 

symptoms of PD, which include tremor at rest, rigidity, bradykinesia, and postural instability 

[2,3], contribute to subsequent psychological and socioeconomic difficulties for the patient 

[2]. Consequently, individuals with PD may require various amount of time, care, and 

support from others.

PD caregivers experience significant physical, psychological, and socioeconomic demands 

related to caring for individuals with PD [2]. Caregivers often assist individuals 

with maintaining personal hygiene, managing medication, mobility, transportation, and 

completing other daily physical activity routines [4]. As the disease progresses, caregivers 

may be tasked with greater physical demands that lead to feeling overwhelmed and stressed 

[2]. The needs of the individual with PD can contribute to financial strain for the caregiver 

who may reduce the amount of time dedicated for work to care for the individual with 

PD and have difficulty affording additional resources that may provide respite [2]. In terms 

of psychological demands, caregiving is associated with increased feelings of isolation and 

limited time for self-care [2]. Indeed, caregivers who dedicate more time to caregiving are 

more likely to have reduced contact with friends and engagement with hobbies and social 

events [5]. Consequently, caregivers may continue to provide care despite reaching physical, 

emotional, and financial limits, which contribute to burden for the caregiver [2].

Caregiver burden is the extent to which caregiving has had an adverse effect on the 

caregiver’s physical, emotional, financial, and spiritual functioning [6]. Greater caregiver 

burden is associated with lower quality of life, life satisfaction, and subjective well-being 

[7–9]. When evaluating their life in relation to caregiving activities, 65% of caregivers 

reported their social life suffered, 42% reported their health suffered, and 25% reported 

their relationship with other family members suffered [9]. Life satisfaction is an important 

outcome to monitor as it has been a reliable predictor of future physical and mental health 

problems [10,11].

Sleep disturbances are common among individuals with PD and can span the range of 

various sleep disorders such as insomnia, sleep-related movement disorders, and circadian 

rhythm disorders [12]. While the etiology of sleep disturbances in PD is complex, and 

appears to differ according to the type of sleep disturbance experienced, some evidence 

suggests motor symptoms such as tremor rigidity, dystonia, and tremors may contribute 

to difficulties with sleep-onset [13]. Moreover, motor symptoms such as bradykinesia 

and rigidity have been linked to difficulties with sleep maintenance [14]. The use of 

dopaminergic medication, and later discontinuation of the medication, has been shown to 

have negative effects on sleep disturbance for some individuals [13,14]. The metabolism and 

activation of dopamine is regulated by the circadian system, however, dopamine also exerts 

some influence on the circadian system via regulation of melatonin secretion, and therefore, 
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delaying sleep onset [15,16]. Additionally, some evidence suggest that over the course of the 

degeneration process, changes in sleep macrostructure and microstructure occur which can 

lead to greater sleep fragmentation and limited sleep at certain stages [14,15].

Sleep disturbances among individuals with PD have been shown not only to be associated 

with greater caregiver distress and burden [17,18], but also caregiver sleep problems [17]. 

Sleep disturbances are frequently reported by PD caregivers and are an important factor 

to consider in relation to caregiver burden and life satisfaction [17,19]. Over 90% of PD 

caregivers reported sleep disturbance, 80% daytime dysfunction following sleep, and 65% 

poor subjective sleep quality [19]. Poor sleep among caregivers is associated with lower 

overall quality of life, including existential well-being, psychological symptoms, and support 

[20]. Furthermore, greater sleep disturbances and poorer sleep quality in caregivers of 

individuals with PD were associated with higher anxiety and depression in caregivers [19].

Poor sleep is associated with greater caregiver burden, and, in particular, both role and 

personal strain on the caregiver [17,21,22]. One study found this relationship remained after 

controlling for spousal age and gender [17]. Poor sleep among caregivers has not only been 

predicted by the severity of patient symptoms, poor sleep in patients, and higher frequency 

of caregiving [17], but has also been found to be an independent predictor of caregiver 

burden [21]. Therefore, sleep and caregiver burden may have a bi-directional relationship, 

whereby poor sleep leads to greater caregiver burden and greater caregiver burden promotes 

poor sleep.

Cultural differences in the relationship between caregiver burden and life satisfaction are 

likely to exist [23,24] and are important to consider. Familismo is a core, multifaceted 

cultural value within Latinx communities that emphasizes the importance and prioritization 

of family [25]. Familismo is characterized by beliefs of family interconnectedness, 

prioritization of family before the individual, family reciprocity, and family honor, and it 

manifests in behaviors that correspond to these beliefs [26]. Latino communities, including 

those in Mexico, contain large interconnected family networks that comprise not only 

immediate and extended family, but may also include close friends and members of 

the religious community [27,28]. Social support is typically expected and provided by 

members of the family network and may assist with overall burden for primary caregivers 

[27,29]. According to previous research, greater quality of family functioning has predicted 

better life satisfaction among Mexican caregivers of individuals with PD. Moreover, the 

relationship between family functioning and life satisfaction was mediated by caregiver 

distress [30]. An additional model further supported this finding, indicating caregiver burden 

mediated the relation between family cohesion and caregiver mental health-related quality 

of life [31]. Therefore, while familismo may an important cultural protective factor, limited 

work has explored caregiver burden, sleep problems, and life satisfaction in Latin America.

The proposed study aimed to examine the relationship among sleep problems in individuals 

with PD, caregiver sleep problems, caregiver burden, and caregiver life satisfaction in a 

sample of adult caregivers of individuals with PD from Mexico and the United States. 

Although several studies have indicated caregiver burden predicts caregiver sleep problems, 

the proposed study examined the hypothesized relationship whereby patient and caregiver 
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sleep problems predict caregiver burden. It was hypothesized that greater patient sleep 

problems would be associated with greater caregiver sleep problems, which in turn 

would lead to higher caregiver burden, and finally, poorer caregiver life satisfaction. It 

was predicted that the hypothesized pattern of relationships would equally describe the 

experience of Mexican and U.S. caregivers.

Material and methods

Participants

Two hundred fifty-three informal caregivers of individuals with PD from Mexico (n = 148) 

and the United States (n = 105) participated in the study. Patients in Mexico were being seen 

at a PD clinic at the Hospital Civil Fray Antonio Alcalde in Guadalajara, Mexico, a hospital 

associated with the University of Guadalajara. Patients in the United States were being 

seen at the Parkinson’s and Movement Disorders Center at the Virginia Commonwealth 

University Medical Center in Richmond, Virginia. The two centers (one in each country) 

were chosen because they were PD referral specialty clinics situated in academic medical 

centers in the urban capital cities of their respective states with large metro catchment areas. 

To meet eligibility criteria, participants must have (1) identified as the primary caregiver for 

an individual with PD who was actively being seen in the PD clinics in Mexico or the United 

States, (2) been at least 18 years old, and (3) been fluent in either Spanish or English for 

either the Mexico or U.S. sites, respectively.

Procedures

The protocol was approved by the Institutional Review Boards at the Mexico and U.S. sites. 

Several methods were employed to recruit PD caregivers including at clinical visits, emails, 

phone calls, flyers, and direct contact. Caregivers who expressed interest were provided 

with information about the study when they accompanied the patient to an appointment. 

Individuals provided informed consent and completed all measures via paper and pen in 

the United States. Measures were administered orally to participants at the Mexico site due 

to higher rates of illiteracy. Following consent, participants provided information regarding 

their age, gender, education level, employment status, hours of care provided per week, and 

number of months providing care, as well as the age and gender of the patient. They then 

completed measures of their own sleep problems and that of the patient, as well as their own 

burden and life satisfaction.

Measures

Sleep problems: A composite score was computed to produce a “sleep problems” score 

for patients and caregivers. The use of composite variables is a common procedure that 

may be performed using a simple averaging approach [32]. The caregiver sleep problems 

composite score was computed using item 3 of the Patient Health Questionnaire-9 (PHQ-9) 

[33], “Trouble falling or staying asleep, or sleeping too much,” item 4 of the PHQ-9, 

“Feeling tired or having little energy,” and item 24 of the Family Needs Questionnaire 

(FNQ) [34], “To get enough rest or sleep.” Responses to the PHQ-9 item range from “0” 

indicating “Not at all” to “3” indicating “Nearly every day.” On the FNQ, participants 

indicated whether their need has been met by responding “0” suggesting “Yes”, “1” 
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suggesting “Partially”, or “2” suggesting “No.” The composite alpha for caregiver sleep 

problems was 0.57.

Patient sleep problems score was computed using item 1.7 of the Movement Disorder 

Society-Sponsored Revision of the Unified Parkinson’s Disease Rating Scale(MDS-

UPDRS) [35], “Sleep problems” and item 1.8, “Daytime Sleepiness.” For each of the items 

on this scale, caregivers rated the severity of the problem the patient had experienced within 

the past week. The composite alpha for patient sleep problems was 0.53.

While the use of well-known, validated sleep measures is preferable, their use in routine 

clinical care is limited due to the amount of time needed for completion and scoring. 

Therefore, single-item measures of sleep are often used to capture information pertaining to 

sleep. A few studies have investigated the use of single-item sleep measures, revealing that 

a single-item sleep question performed as well as other established sleep scales in cancer 

patients and individuals with insomnia and depression [36,37].

Caregiver burden: The Zarit Burden Interview Short Version [38] is a 12-item scale 

designed to measure caregiver burden. The Zarit Burden Interview Short Version has 

demonstrated overall good internal consistency (α = 0.88). The measure demonstrated 

excellent reliability (α = 0.93) and acceptable criterion-related validity in PD caregivers 

[39], with good reliability in the current study (α = 0.89).

Life satisfaction: The Satisfaction with Life Scale (SWLS) [40] is a 5-item scale that is 

used to measure life satisfaction. Several studies have examined its psychometric properties 

across a range of samples including caregivers of degenerative dementia, showing internal 

consistency ranging from 0.79 to 0.89 [41]. Reliability analyses for the current sample also 

indicated good reliability (α = 0.87).

Data analyses

A structural equation model (SEM) was developed using AMOS 26.0 [42]. SEM is a 

statistical analysis that is used to determine the strength and direction of theoretical effects 

among latent variables, variables not directly observed, but inferred based on the instruments 

used to measure them [43]. Sleep problems among PD patients were hypothesized to be 

positively associated with caregiver sleep problems, and in turn, contribute positively to 

caregiver burden and negatively to life satisfaction. Finally, caregiver burden was expected 

to be negatively associated with life satisfaction and serve as a mechanism for the relation 

between caregiver sleep problems and life satisfaction.

A two-step SEM strategy was used. The strategy involved the separate estimation of 

a measurement model prior to the simultaneous estimation of the measurement and 

structural models. The measurement model provided an initial assessment of how well items 

collectively captured the latent variables included in the model and fit with the observed 

data. The fit of the measurement and structural models were assessed using several different 

fit indices that are most commonly used and reported: root mean square residual (RMR), 

goodness of fit index (GFI), adjusted goodness of fit index (AGFI), normed fit index (NFI), 

Tucker-Lewis index (TLI), incremental fit index (IFI), comparative fit index (CFI), relative 
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fit index (RFI), and root mean square error of approximation (RMSEA) [43]. A value of 

0.05 or less on the RMR and a 0.08 or less on the RMSEA is suggestive of adequate fit 

between the model and the data. A value of at least 0.90 on the remaining indices indicate 

adequate fit [43]. The structural model examines the nature of the relationship among the 

variables of interest and how strongly each are associated. The measurement model in 

conjunction with the structural model allowed for a comprehensive assessment of the full 

SEM model.

An invariance analysis is statistical technique that is used to determine whether the pattern 

of relationships observed in the SEM are equivalent among two or more groups. In the 

current study, an invariance analysis was employed as a function of site to determine 

whether the SEM was similar for caregivers from Mexico and the United States. The 

invariance analysis was completed by examining the difference between an unconstrained 

model, a model which assumes the United States and Mexico yield different parameter 

values when the SEM is applied to the data, and a constrained model which assumes the 

United States and Mexico yield equivalent parameter values. Four sets of comparisons were 

examined: measurement weights, structural weights, structural residuals, and measurement 

residuals. Measurement weights describe the extent to which individual items collectively 

measure a latent variable. Structural weights determine the strength and direction of the 

relationship between two latent variables. Structural residuals and measurement residuals are 

parameters that indicate the degree of error associated with measuring latent variables and 

the items that make up the latent variables, respectively.

There were no missing data for caregiver sleep problems, caregiver burden, or life 

satisfaction. There were missing data for the two items that together produced patient sleep 

problems, therefore, expectation maximization was performed. Expectation maximization 

is an algorithm that, using a maximum-likelihood approach, calculates a regression model 

from the available data, and predicts the value of missing data. The inclusion of over 200 

participants is consistent with sample size recommendations for SEM and other published 

studies using SEM [44].

Results

Demographic information regarding the sample is included in Table 1. A little more than 

half the sample were from Mexico (58.5%). On average, patients with PD (M = 68.14, SD = 

10.18) were slightly older than their caregivers (M = 59.92, SD = 14.66). More than half of 

caregivers were female (73.1%); slightly more than half of patients were male (57.3%). The 

highest level of education reported most by caregivers were elementary school (34%) and a 

4-year college degree (23.3%). In terms of employment status, caregivers were either retired 

(30.4%) or working part-time (20.2%).

All fit indices for the SEM are included in Table 2. The Chi-square test for the measurement 

model was statistically significant, χ2 (48) = 98.91, p < 0.001 and the Chi-square-degrees 

of freedom ratio was 2.06. Given the sensitivity of these parameters to sample size, these 

parameters were accompanied by other indices of fit. RMR, GFI, and AGFI were all in 

the adequate range. The NFI and TLI were also in the adequate range. The IFI and CFI 
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were in the good fit range; however, the RFI suggested less than adequate fit. Finally, 

the RMSEA suggested the model was in the adequate range. Collectively, these indices 

suggest that the measurement model fit the data adequately; therefore, no modifications were 

performed to improve the model. All manifest variables loaded highly (all beta-weights ≥ 

0.50 and all p-values < 0.001) onto their latent constructs. Lastly, the correlations among the 

latent variables ranged in magnitude from 0.10 to 0.48, indicating that there was sufficient 

discrimination among the latent variables to proceed to the structural model.

In the full SEM that included the structural model, greater patient sleep problems were 

significantly associated with greater caregiver sleep problems, β = 0.53, p < 0.001. 

Additionally, greater caregiver sleep problems were significantly associated with greater 

caregiver burden, β = 0.66, p < 0.001. Moreover, greater caregiver sleep problems (β = 

−0.55, p = 0.007) and caregiver burden (β = −0.36, p = 0.014) were significantly related 

to poorer caregiver life satisfaction. Patient sleep problems were not significantly related 

to caregiver life satisfaction (β = 0.13, p = 0.252). The fit indices for this model fit less 

adequately than observed in the measurement model; however, the fit indices indicated the 

structural model was still within adequate range. The RMR, AGFI, and NFI were slightly 

less than adequate in the structural model. Modification indices suggested the fit of the 

structural model would improve through the addition of a direct path from patient sleep 

problems to caregiver burden, a relationship that has received empirical support in the 

literature. Therefore, an additional path between patient sleep problems and caregiver burden 

was included and a new SEM was produced.

The revised SEM is included in Figure 1. In this SEM, the fit indices indicated the 

structural model fit the data better than the first without the additional path, and remained 

within the adequate range. All fit indices were within adequate range except the RFI. The 

relationships among the latent constructs remained similar to the first SEM. Greater patient 

sleep problems were significantly associated with greater caregiver sleep problems, β = 0.30, 

p = 0.013, and caregiver burden, β = 0.50, p < 0.001. Greater caregiver sleep problems were 

significantly and positively associated with caregiver burden, β = 0.38, p < 0.001. Moreover, 

caregiver sleep problems (β = −0.42, p < 0.001) and burden (β = −0.50, p = 0.003) were 

significantly and negatively related to caregiver life satisfaction. Similar to the previous 

model, patient sleep problems were not significantly related to caregiver life satisfaction (β = 

0.08, p = 0.527). The SEM also indicated three significant indirect effects. Greater caregiver 

sleep problems were significantly related to poorer caregiver life satisfaction via caregiver 

burden, β = −0.19, p = 0.003, 95% CI [−0.39, −0.09]. Moreover, patient sleep problems were 

positively related to caregiver burden through caregiver sleep problems, β = 0.12, p = 0.005, 

95% CI [0.05, 0.25], and caregiver life satisfaction via caregiver burden and caregiver sleep 

problems, β = −0.43, p = 0.002, 95% CI [−0.71, −0.24].

The invariance analyses indicated that all sets of omnibus comparisons between Mexican 

and U.S. caregivers were significant: measurement weights (loadings of measured variables 

on latent variables; p = 0.003), structural weights (strength and direction of the association; 

p = 0.004), structural residuals (error terms of latent variables; p = 0.004), and measurement 

residuals (error terms of measured variables; p < 0.001). Bonferroni-corrected post-hoc 

comparisons were performed to limit inflated risk of type I error and identify which 
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parameters United States and Mexican caregivers differed. Once Bonferroni correction 

was applied, the vast majority of comparisons were not statistically significant. The only 

comparisons that remained significantly different between United States and Mexican 

caregivers were the error term for the Role Strain subscale of the Zarit Burden Inventory 

(z = 2.92) and item 1 of the Satisfaction with Life Scale (z = 3.37). The error term on Role 

Strain was smaller in the United States (0.49) than in Mexico (0.89), suggesting that Role 

Strain was a better index of burden in the United States than Mexico. The error term on item 

1 of the Satisfaction with Life Scale was smaller in the United States (0.38) than in Mexico 

(0.86), similarly suggesting that item 1 was a better index of life satisfaction in the United 

States. Despite these two caveats, the overall SEM was generally similar between Mexico 

and the United States.

Discussion

The current study examined the relationships among PD patient and caregiver sleep 

problems, caregiver burden, and caregiver life satisfaction in sample of caregivers from 

Mexico and the United States. The findings robustly supported the hypothesized outcomes. 

Caregiver sleep problems were negatively related to poorer caregiver life satisfaction via 

caregiver burden and patient sleep problems were positively related to caregiver burden 

through caregiver sleep problems. While patient sleep problems were not directly related 

to caregiver life satisfaction, it was because the effect was mediated by caregiver sleep 

problems and caregiver burden. An additional aim of the study was to assess whether 

the pattern of relationships among these variables differed between Mexican and U.S. 

caregivers. The pattern of relationships generally did not differ between the two groups; 

however, there were slight degrees of differences in the measurement of these constructs 

between groups.

Direct relationships were found among patient sleep problems, caregiver sleep problems, 

caregiver burden, and caregiver life satisfaction, with the exception of a direct relation 

between patient sleep problems and caregiver life satisfaction. This suggests that patient 

sleep problems alone may not be sufficient for caregiver life satisfaction to be negatively 

affected until it begins to negatively impact caregiver sleep and contribute greater caregiver 

burden. This finding aligns with previous empirical research indicating patient sleep 

problems are negatively related to caregiver burden and sleep problems [2,17]. Furthermore, 

the global indirect association between patient sleep problems and caregiver life satisfaction 

indicates patient sleep problems may be a pervasive factor that negatively affects other 

caregiver factors simultaneously on its path to caregiver life satisfaction. Therefore, greater 

attention is needed to address patient sleep problems in order to prevent downstream effects 

on caregivers.

Two additional indirect associations were found indicating that sleep problems were a source 

of subsequent caregiver burden and poorer caregiver life satisfaction. In addition to the 

current findings, studies have shown patient sleep problems may be a root source through 

which other caregiving experiences are negatively affected [2,17]; however, caregiver sleep 

problems warrant greater attention. Caregiver sleep problems were the factor linking all 

other factors together in the structural model. Caregiver sleep problems not only served as 
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a mechanism through which patient sleep problems led to caregiver burden, but were also 

indirectly linked to poor caregiver life satisfaction through caregiver burden. This finding 

aligns with other empirical studies that found independent associations between caregiver 

sleep problems and both caregiver burden [8,21] and caregiver life satisfaction [19,20]. 

Moreover, in contrast to previous work indicating that caregiver burden impacts sleep 

[17,22], this study lends initial support to the bi-directional nature of caregiver sleep and 

burden whereby sleep also impacts caregiver burden. While caregiver burden may initially 

lead to difficulty sleeping, continued sleep difficulties may contribute to the maintenance 

of caregiver burden over time due to impaired cognitive and emotional functioning, factors 

sleep are known to impact and are needed to provide care for individuals with PD [45,46]. 

As such, patient and caregiver sleep may be worth targeting as it produces downstream 

negative effects on other caregiver experiences.

There was no evidence supporting a difference in the pattern of relationships between 

Mexican and U.S. caregivers, suggesting that the theoretical model largely operated 

similarly cross-culturally. The theoretical model was not necessarily expected to differ 

between Mexico and the United States, although cultural differences surrounding family 

interconnectedness, prioritization, and honor [25] may influence the conceptualization of 

caregiver burden. Indeed, Role Strain was a better index of burden in the United States 

than in Mexico, suggesting that caregiver burden may in fact be conceptualized somewhat 

differently in the two cultures, although patient and caregiver sleep problems contribute 

largely and similarly to caregiver burden and life satisfaction. Caregiver burden and distress 

have served as mechanisms linking family functioning and life satisfaction in prior studies 

with Mexican families [30,31]. Therefore, while the impact of sleep on caregiver burden 

and life satisfaction are similar for both communities, the pathways to those outcomes 

may differ when accounting for family functioning and cohesion. As such, future research 

may benefit from theoretical models that include measures of family functioning to assess 

whether it functions as a link between sleep problems and caregiver burden in diverse Latinx 

communities.

The study contains several limitations. First, sleep problems were not measured using 

validated sleep scales and were constructed using composite scores derived from different 

measures. Although the construction of the variables in this manner did not influence model 

fit or interrelationships, sleep may be better captured using scales that provide greater 

breadth and depth of sleep information. Second, patient sleep problems were measured 

from the perspective of the caregiver, therefore, providing some measurement bias. In future 

studies, the inclusion of patient self-reported sleep problems may help further clarify current 

findings. Third, future research should consider potential measurement differences across 

countries. For example, educational systems may vary across the United States and Mexico, 

and, therefore, the educational categories included the current study may not be fully 

equivalent for both countries. Depending on the specific aims of a study, future researchers 

could consider making adjustments such as asking participants to report on formal of years 

of education or other indices that may better account for country-level differences. Fourth, 

although study data were examined in latent space, the study utilizes cross-sectional data 

which preclude statements of temporality and causality regarding the relationship among 

variables. Fifth, although the invariance design detected significant differences between 
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Mexican and U.S. caregivers initially, the invariance design was slightly underpowered 

and may have limited the detection of small differences between groups. Sixth, the study 

did not collect physician-rated information pertaining to the physical impairment level of 

the person with PD (such as a Hoehn and Yahr score), which may also have an impact 

on sleep for both patients and caregivers. While the primary objective of the study was 

to examine whether patient sleep problems were related to caregiver sleep problems and 

quality of life, regardless of source, it is important that additional research determine the 

potential multitude of sources of patient sleep problems including physical impairment level. 

Future research may build upon the initial evidence provided in this study by investigating 

the role of physical impairment level and other potential sources within the theoretical 

model. Finally, information was not collected on potential sources of cultural differences 

related to sleep, caregiver burden, and life satisfaction. While the cultural value familismo 
is implicated as potential contributing factor in study hypotheses, no formal measurement 

of this construct was included in the study. This and other cultural variables would be very 

important in future research.

In summary, the current study contributes three key theoretical findings to the literature. 

First, it adds additional empirical support of the independent relationships among patient 

sleep problems, caregiver sleep problems, caregiver burden, and caregiver life satisfaction. 

Second, it provides a theoretical model of how these factors relate to one another and may 

lead to poorer life satisfaction among caregivers. Lastly, the study supplements the literature 

with initial evidence suggesting caregiver sleep problems leads to caregiver burden, and is 

not just predicted by caregiver burden. Patient and caregiver sleep problems were key factors 

contributing to poorer caregiver burden and life satisfaction, therefore a highlighting a 

potential point of intervention, especially when effective interventions for sleep problems in 

older adults exist [47,48]. Poor sleep is common in individuals with PD and their caregivers, 

and in addition to caregiver burden and life satisfaction, is associated with a variety of poor 

health outcomes [49]. Therefore, improving sleep may not only be beneficial for improving 

current functioning, but reduce risk of potential problems in the future.
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IMPLICATIONS FOR EHABILITATION

• Parkinson’s disease is a progressive neurological condition that impacts 

patient and caregiver quality of life.

• Patient sleep problems contribute to greater caregiver burden, sleep problems, 

and reduced life satisfaction.

• The findings suggest patient and caregiver sleep may be a worthwhile target 

for intervention in order to reduce risk of caregiver burden and improve life 

satisfaction.
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Figure 1. 
Final structural equation model. Strength and direction are shown of the relationships among 

latent variables.

Perez et al. Page 14

Disabil Rehabil. Author manuscript; available in PMC 2023 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Perez et al. Page 15

Table 1.

Sample demographic information.

Site (%)

 US 41.5

 Mexico 58.5

Age (M, SD)

 Caregiver 59.92 (14.66)

 Patient 68.14 (10.18)

Gender(%)

 Caregiver

 Male 26.9

 Female 73.1

 Patient

 Male 57.3

 Female 42.7

Caregiver education (%)

 No formal schooling 2.8

 Elementary School 34.0

 High School/GED 13.8

 2-year College Degree 12.6

 4-year College Degree 23.3

 Master’s Degree 10.3

 Doctorate Degree 3.2

Employment Status (%)

 Full-time 13.8

 Part-time 20.2

 Unemployed 15.4

 Student 0.4

 Retired 30.4

 Other 11.5

 Homemaker (GDL Only) 8.3

Hours of care provided per week (M, SD) 87.92 (66.85)

Number of months providing care (M, SD) 50.12 (64.04)
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Table 2.

Model fit summary.

Fit indices Measurement model SEM # 1 SEM # 2

RMR 0.05 0.07 0.06

GFI 0.94 0.93 0.94

AGFI 0.91 0.89 0.91

NFI 0.91 0.89 0.91

RFI 0.88 0.85 0.88

IFI 0.95 0.93 0.95

TLI 0.93 0.90 0.93

CFI 0.95 0.93 0.95

RMSEA 0.07 0.08 0.07
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